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1. Introduction

Electro standards are based on the current level of legislative requirements for electro devices and their
unification at ORLEN Unipetrol, and on the experience of employees who are responsible for safe and
reliable technical conditions of the electric devices.

Electro standards do not change the binding character of the valid CSN standards
on ORLEN Unipetrol premises.

Electro standards represent specified rules and minimum requirements for the implementation of
investment and maintenance projects and activities for ORLEN Unipetrol located at Chempark by
Litvinov.

Electro standards can be amended, updated or changed within the frame of individual projects only upon
agreement by the managers of the given electro units of JCHV, ESU and LDS.

Only the managers of the given electro units of JCHV, ESU and LDS can, in justifiable cases, amend the
vendor list of suppliers.

Electro standards shall form a part of all tenders or direct work orders. Electro standards shall be amended
by detailed work schedules or requirements for electro devices.

Electro standards can be modified, updated or amended only in compliance with the specified ORLEN
Unipetrol update procedure for N standards. Moreover, such modifications, updates and amendments are
subject to approval issued by the JCHV, ESU and LDS electro unit managers.

If there are normative documents and standards from different technical fields, specialization or of
different origin applicable for the specification of products and services, they must be selected and used
in the following order based on their significance:

All standards and regulations valid with all editions, additions, extensions and changes in the applicable
revision.

a) Company standards.

b) Czech technical standards implementing European standards (including national annexes valid in
the Czech Republic),

c) European Technical Assessment (ETA),

d) General technical specifications prepared by a process recognized by EU member states and
published in the EU Official Journal,

e) Czech technical standards implementing international standards (including national annexes valid
in the Czech Republic)

f) Czech technical standards,

g) International standards (1SO, IEC),

h) Technical documents (other than standards) issued by European standardizing bodies,

i) Technical documents (other than standards) issued by international standardizing bodies,

j) National technical approvals, construction technical certificates,

k) National technical conditions and technical specifications,

I) Generally recognized specialized/sectoral standards and technical specifications that originate from
industry,
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1. Uvod

Standardy elektro vychazi ze stavajici arovné legislativnich pozadavkii na elektrozatizeni, unifikace elektrozatizeni
Vv ORLEN Unipetrolu a zkuSenosti pracovnikli odpovédnych za bezpecny a spolehlivy technicky stav elektrozatizeni.

Standardy elektro neméni zavaznost platnvch predpisu, standarda a norem CSN na uzemi
ORLEN Unipetrolu.

Standardy elektro jsou stanovenymi pravidly a minimalnimi pozadavky pro realizace investi¢nich a Udrzbaiskych
projektli a praci pro spolecnost ORLEN Unipetrol sidlici v Chempark u Litvinova.

V ramci jednotlivych projekti mohou byt standardy elektro doplnény, aktualizovany ¢i upraveny jenom za souhlasu
vedoucich useku elektro JCHV, JESL a LDS

V odivodnénych piipadech mohou upravit vendor list dodavatelti pouze vedouci usekt elektro JCHV, JESL a LDS

Standardy elektro musi byt souéasti kazdého VR &i piimého zadani praci. Standardy elektro budou dopliiovat detailni
rozpisy praci ¢i pozadavky na ¢innosti na elektrozaftizeni.

Standardy elektro se mohou upravovat, aktualizovat ¢i dopliovat pouze stanovenym postupem aktualizace N norem
vV ORLEN Unipetrolu a dale resp. za souhlasu vedoucich useki elektro JCHV, JESL a LDS.

Pokud jsou pro specifikaci produkti a sluzeb pouzitelné normativni dokumenty a normy z riznych technickych obort,
odvétvi nebo rtizného pivodu, musi byt vybrany a pouZzity v nasledujicim potadi podle vyznamu:

Vsechny normy a ptedpisy platné se vSemi edicemi, dodatky, rozsifenimi a zménami v platné revizi.
a) podnikové normy.
b) eské technické normy piejimajici evropské normy (vé. narodnich piiloh platnych v CR),
¢) evropska technicka posouzeni (ETA),

d) obecné technické specifikace vypracované postupem uznavanym ¢lenskymi staty EU a uvetejnéné v Ufednim véstniku
EU,

e) Geské technické normy prejimajici mezindrodni normy (v&. narodnich piiloh platnych v CR),
f) ceské technické normy,

g) mezinarodni normy (ISO, IEC),

h) technické dokumenty (jiné nez normy) vydané evropskymi normaliza¢nimi organizacemi,

1) technické dokumenty (jiné nez normy) vydané mezinarodnimi normaliza¢nimi organizacemi,
J) narodni technicka schvaleni, stavebni technicka osvédéenti,

K) narodni technické podminky a technické specifikace,

I) obecné uznavané oborové/odveétvové normy a technické specifikace, které pochazeji z pramyslu,



2. Terms and definitions

AC

FC

AID

NC

AS BUILT
ATPCS
ATEX
AB
BOXPC
OHS
CMO

CSITS

COSO
DALI

DC

EMC
Energis
FDS/EFPS
Ethernet

ESS

FC

FU
GOOSE

JRC
EIS
HW

ESCP

Alternating current (voltage)

Forced cooling

Approved implementation documentation

Natural cooling

As-built documentation

Automated technological process control systems
Certificate of device non-explosiveness

Automatic backup

Industrial computer (used as a communication server)
Occupational health and safety

Czech Mining Office
Central stop/Total stop

Czech Occupational Safety Office
Industrial communication busbar
Direct current

Electromagnetic compatibility

Balance system for measuring energy consumption

Electronic fire protection system/FDS fire detection system

Communication standard of the physical layer for communication

among various industrial and office devices

Electronic security systems

Frequency invertor

Frequency unloading

Generic Object Oriented Substation Event

Joint remote control
Emergency Information System
Hardware

Emergency short circuit protection
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2. Nazvoslovi, definice, pojmy

AC

AF

AFC

AN

AS BUILT
ASRTP
ATEX
AZ
BOX PC
BOZP
CBU
CS/TS
CUBP
DALI
DC
EMC
Energis
EPS
Ethernet

EZS

FM

FO
GOOSE

HDO
HIS
HW

HzO

Proud stfidavy (napéti)

Chlazeni nucené

Schvalend dokumentace k realizaci

Chlazeni ptirozené

Dokumentace skutecného stavu

Automatizované systémy fizeni technologickych procest
Certifikat o nevybusnosti zatizeni

Automaticky zaskok

Pocita¢ v primyslovém provedeni (pouziti jako komunikac¢ni server)
Bezpecnost a ochrana zdravi pfi praci

Cesky bansky tfad

Central stop/Total stop

Cesky ufad bezpeénosti prace
Primyslova komunikaéni sbérnice
Proud stejnosmérny

Elektromagneticka kompatibilita
Bilan¢ni systém méteni spotieby energie
Elektricka poZarni signalizace

Komunikaéni standard fyzické vrstvy pro komunikaci rznych zatizeni
Vv primyslu nebo kancelatich

Elektronické zabezpe€ovaci systémy
Frekvenéni ménic

Frekvenéni odlehceni

Generic Object Oriented Substation Event

Hromadné dalkové ovladani
Havarijni informacni systém
Hardware

Havarijni zkratova ochrana



SCBA
IEC

IED
PDFC

IP code

IP address
IRC

ESU

CAP
KKS
KNX
KUK
LAN

LDS
LED

LPS

MicroSCADA
LC

LC box

MTG

MCT, MVT
MX box

ME

NETAN

EL
SS
OPC server

ID

Self-contained breathing apparatus

International Electrotechnical Committee

Overall marking of protections and terminals

Project documentation for comments

Classification of the cover protection levels
Communication address within the Ethernet network

Open protocol used by TCP and arbitrarily SSL
(Impulse rotation sensor)

Energy Services Unit

Cathode protection

System for marking power plant equipment
Intelligent wiring system

marking according to the customer

Local Ethernet network

Local distribution system (ESU organizational part)

Semiconductor electronic part
Lightning protection system

LDN control system

Local control boxes

Local control box

Motor generator

Measuring current transformer, measuring voltage transformer
Connecting block box

Ministry of the Environment

System for assessing technical losses during external and internal

distribution of electricity
Emergency lighting

Steel structure

Software communication server (used for BOX PC)

Inspection Department ORLEN Uni RPA
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IDP
IEC

IED

IFA

IFC

IP kod
IP adresa

IRC

JESL

KAO
KKS
KNX
KUK
LAN

LDS

LED

LPS
MicroSCADA
MS

MS skiin
MTG

MTP, MTN
MX skiin
MZP
NETAN
NO

OK
OPC server

Ol

N 11 012 CZ-EN

Individualni dychaci ptistroj

Mezinarodni elektrotechnickd komise
Souhrnné oznaceni ochran a terminala
Vydano pro schvaleni (Issued for Approval)
Projektova dokumentace k pfipominkdm
Klasifikace stupiii ochrany kryty
Komunikacni adresa v siti ethernet

Otevieny protokol, ktery pouziva TCP a voliteln¢ SSL
(Impulsni rotacni ¢idlo)

Jednotka energetickych sluzeb

Katodova ochrana

Systém pro znaceni zatizeni elektraren
Systém inteligentni elektroinstalace
Oznaceni dle zdkaznika

Lokalni ethernetova sit’

Lokalni distribu¢ni soustava (organizacni ¢ast JESL)

Polovodicova elektronicka soucastka

Systém ochrany pted bleskem

Ridici systém LDS

Skiin€ mistniho ovladani

Mistni ovladaci skiin

Motorgenerator

Meéfici transformator proudu, méftici transformator napéti
Svorkovnicova skfin

Ministerstvo zivotniho prostredi

Systém vyhodnocovani technickych ztrat pti distribuci a vnitinim rozvodu
elektiiny

Nouzové osvétleni
Ocelové konstrukce

Softwarovy komunikac¢ni server (pouziti v BOX PC)

Odde¢leni Inspekce ORLEN Uni RPA



QP FP

FSS
PLC
FP

Operator

RCD
RDS-PP
IPD

RTD

CS
LDSOC

SIL
SNMP card

SPD
TSU

ZMPA
CRS
SW

TICR

TN-C

TN-C-S

TN-S

TR
CAA

Uo

Qualified person for fire protection

Fire safety concept
Programmable logic controller

Fire protection

Unit director who is overall responsible for tangible investment assets

Current protector
Reference Designation System for Power Plants
Implementation project documentation

Expansion module

Control system

LDS operation control

Safety Integrity Level — safety integrity level of a system or device

Simple Network Management Protocol — asynchronous,
Transaction-oriented protocol based on the client/server model

Surge protection device
Technical services unit of ORLEN Unipetrol RPA

Zoning master plan administration
Company Radio System
Software (programs)

Technical Inspection of the Czech Republic

TN network, within which the PEN conductor is also used as a middle
and protective conductor

TN network, first part of which is implemented as a TN-C network
and second part of which, from the division point, as a TN-S network

TN network, within which the PE protective conductor and the middle
N conductor are installed separately

Transformer
Civil Aviation Authority

Line to ground voltage

7/148

0Z0 PO
PBR
PLC
PO

Provozovatel

RCD
RDS-PP
RPD

RTD

RS

RP LDS
SIL

SNMP karta
SPD

STS

SUG

SZR

SW

TICR

TN-C

TN-C-S

TN-S

TR
UCL

Uo
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Odborné zplisobila osoba v pozarni ochrané
Pozéarn¢ bezpecnostni feseni
Programovatelny logicky automat

PoZarni ochrana

Reditel useku povéfeny celkovou odpovédnosti za hmotny investiéni
majetek

Proudovy chréanic¢

Referencni systém znaceni pro elektrarny

Realiza¢ni projektova dokumentace

Rozsifovaci modul

Ridici systém

Rizeni provozu LDS

Safety Integrity Level — aroven integrity bezpecnosti technického systému
nebo zafizeni

Simple Network Management Protocol-asynchronni,
transakéné orientovany protokol zalozeny na modelu klient/server

Ptepétova ochrana zatizeni

Sekce technickych sluzeb ORLEN Unipetrolu RPA
Sprava uzemniho generelu

Systém zavodniho rozhlasu

Software (programoveé vybaveni)

Technicka inspekce Ceské republiky

Sit’ TN, ve které vodi¢ PEN plni soucasné funkci stfedniho (pracovniho)
a ochranného vodice

Sit’ TN, jejiz prvni ¢ast je provedena jako sit’ TN-C a druha ¢ast od bodu
rozdéleni jako sit’ TN-S

Sit’ TN, ve které jsou ochranny vodi¢ PE a stfedni pracovni vodi¢ N vedeny
samostatné (odd¢len¢)

Transformator

Utad pro civilni letectvi

Napéti proti zemi



UPS Uninterruptible power supply

Vendor list The stated companies have to be the manufacturers of the given devices,
not just suppliers

EIS/PSS Emergency Information System/Premises Sound System

uv Ultraviolet radiation

CR Company radio system

3. Medium voltage power supply

3.1 Medium voltage switches

Medium voltage switches must be vacuum switches (extinguishing electric arcs in vacuum) and of a sliding
design. The switchboard boxes of these medium voltage switches must allow for operating the switches in
the revision position (TEST) for all modes identically to the work position (SERVICE), i.e. switching on and
off from the LC boxes (provided they are installed), from the given location (switchboard) by electric
impulses and from the control system. This is necessary for locating any malfunctions or for revision and
service works.

Specified blockages will not be active in the revision position. No blockages shall be active in the revision
position in the case of LDS switches, unless specified otherwise in the contractual conditions.

Control and signalling of the switch status as well as signalling of malfunctions shall be powered by 220V
DC, 110V DC, 24V DC or 230V AC (based on the requirements of the given operation) for JESL only 220V
DC unless specified otherwise in the entry. Connections of the control signals from the switch to the
switchboard or cell shall be implemented using a movable line terminated by a terminal block with a
connector. This should be done in a way that allows for the switch to be operatively replaced by another
switch in the case of a malfunction.

Engine outlet switches shall be equipped with an under-voltage coil that ensures that the corresponding outlet
is turned off upon the loss of the control voltage, unless specified otherwise in the contractual conditions.

The maximum short-circuit output (for calculation of short-circuit contributions for rating medium-voltage
equipment powered from LDS) uses nominal values of SLDS equipment (i.e., 50kA if the outlet is from R200
and nominal values of RAP, RPCH and R700 switchboard boxes).

The minimum short-circuit output (for calculation of launches and protection configuration of equipment
powered from LDS) uses minimum state of 1974.7 MVA (9.91 kA) at R110 kV busbars + parameters of the
route up to the powered equipment.

3.2 Medium voltage switchboard boxes

All newly installed switchboards shall comply with the requirements of the given standards, as amended,
valid as of the installation date, including CSN EN 62271-200, as amended.

The switchboards shall be of a box design with mutually divided areas for:

e busbars area,
e switch area,
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UPS Neprerusitelny zdroj napajeni

uv Ultrafialové zatreni

Vendor list Uvedené firmy museji byt vyrobci zatizeni, nikoliv dodavatelé
VIS/SOA Varovny informacni systém — Systém ozvuceni arealu

VR Vybérové fizeni

ZR Zavodni rozhlas

3. Napajeni vn

3.1 Vypinaée vn

Vypinac¢e vn musi byt vakuové (zhdSeni elektrického oblouku je ve vakuu) a vysuvného provedeni.
Rozvadécové skiiné téchto vn vypinacli musi umoznovat provoz vypinaca v revizni poloze (TEST) a to ve
vSech rezimech stejnym zpiisobem, jako v poloze pracovni (SERVIS), ¢ili zapinani a vypinani z MS skiini
(jsou-li instalovany), zmista (z rozvadéée) elektrickym impulsem a z RS. Toto je nutné pro piipadné
vyhledéavani poruch, nebo pro revizni a servisni prace.

V revizni poloze nebudou aktivni v zadani specifikované blokady. U vypinaci pro LDS nebudou v revizni
poloze aktivni Zadné blokady, pokud nebude v zadani specifikovano jinak.

Ovladani a signalizace stavu vypinaci, jakoz i signalizace poruch musi byt napajeno napétim 220V DC, 110V
DC, 24V DC nebo 230V AC, (podle pozadavku piislusného provozu), pro JESL pouze 220V DC pokud nebude
v zadani specifikovano jinak. Napojeni ovladacich signali z vypinace do rozvadéfe anebo kobky musi byt
provedeno pohyblivym vedenim zakoncenym svorkovnici s konektorem, aby bylo mozné v ptipadé poruchy
operativné vypina¢ vymenit za jiny, provozuschopny.

Vypinafe vyvodl na motory musi byt vybaveny podpétovou civkou, aby pfi ztraté ovladaciho napéti doslo
K vypnuti pfislusného vyvodu, pokud nebude v zadani specifikovano jinak.
Jako max. zkratovy vykon (pro vypocet zkratovych piispévki pro dimenzovani vn zatizeni napajeného z LDS)

se uvazuji jmenovité hodnoty zafizeni SLDS (tzn. 50 kA pokud jde o vyvod z R200 a jmenovité hodnoty
rozvadécti RAP, RPCH a R700).

Jako min. zkrat. vykon (pro vypocet rozb&éht a nastaveni ochran zatizeni napajen¢ho z LDS) se uvazuje min.
stav 1974,7 MVA (9,91 kA) na ptipojnicich R110 kV + parametry trasy aZ k napajenému zatizeni.

3.2 Rozvadécové skriné vn

Veskeré nove instalované rozvadéce budou spliiovat pozadavky ke dni instalace platnych norem v aktualnim
znéni véetné CSN EN 62271-200 v platné edici.

Rozvadéc musi byt skiinové konstrukce s navzajem oddélenymi prostory:

prostor pfipojnic,
prostor vypinace
prostor kabelového vyvodu/piivodu,

[ ]
[ ]
[ ]
e prostor ovladacich obvodl vypinace.



e cable outlet/inlet area,
e area of the switch control circuits.

Individual boxes shall be equipped with doors, located on the front side of the box. Furthermore, free access
for work activities will be allowed from both sides. These doors shall have apertures for the needs of visual
inspections. The switchboard shall be connected to two auxiliary, independent power supplies with automatic
backup AB and with signalling losses to the LDS or operation control system. It shall be possible to deactivate
the AB function of the control power supplies using a switch.

The switchboards have to include an earthing switch in each outlet and inlet. The switchboards must have
an independent busbar earthing system. Shall grounding of the busbars and inlet and outlet parts be
implemented using a grounding cart, at least one of the used types have to be provided. Each earthing switch
will be equipped with mechanical and electric blockages against incorrect connections.

The design of the cable sections of the medium-voltage switchboards (and their spatial layout) will be
implemented in a way that provides for a free access for work activities when they become uncovered.

All inlet and outlet fields in the cable area shall be equipped with additive current transformers of suitable
parameters for correct indication of the grounding connection.

The switchboards shall be furnished with two inlets from two independent sources — main and backup lead.
The function of the backup lead in the switchboard can be also fulfilled by a connection between separate
switchboards and independent inlets.

All inlet and outlet fields must be equipped with a system for monitoring the equipment states, such as:

e temperature inside the off-switch section

e temperature of the busbar area

e operation of mechanical parts (times of on and off switching of spring loading, slipping and
failed spring charging attempts, number of operations, inactivity time).

Automatic backup of the leads

AB leads will be activated using a lockable controller on the switchboard. Shall medium voltage at the
switchboard be lost, the medium voltage switch of the main lead is automatically turned off and the medium
voltage switch of the backup lead is turned on after a delay of about 1 second, provided this lead is under
voltage and the other conditions for a successful backup are fulfilled as well. The AB function is activated
only if the voltage is lost (loss below 50% Un) or drops down under a given specified level for a long time
(70% Un for 4 seconds).

Automatic backup must not be activated:

e If the switch of the main lead is manually turned off,

e If the measuring field of the switchboard is turned off,

e Interruption of the primary fuse of the measuring voltage transformers,

« |Ifthe medium voltage switch of the main lead is turned off as a result of ESCP or short circuit protection;

« If any of the circuit breakers of secondary measuring circuits, from which the AB logic is powered, is
turned off.

3.3 Medium voltage switchboard boxes — basic logic relations among switchboard

e Insertion of the connecting element cassette in the outlet field of a superior switchboard to the working
position is released by the earthing switch being turned off and by the switch in the inlet field of an secondary
switchboard,
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Z ptedni strany budou jednotlivé skiin€ opatfené dvefmi s odpovidajicimi prihledy pro vizualni kontrolu. Déle
bude z obou stran umoznén volny pfistup pro pracovni ¢innosti. Rozvadé¢ bude mit napajeni pomocnych napéti
ze dvou nezavislych zdrojii se vzdjemnym automatickym zaskokem - AZ, se signalizaci ztraty do RS LDS nebo
provozu. Funkci AZ ovladacich napéti bude mozno zrusit pomoci prepinace.

Rozvadéfe musi obsahovat uzemnovac v kazdém vyvodu a piivodu. Rozvadéce musi obsahovat nezavisly
systém pro uzemnéni piipojnic. Pokud bude uzemnéni piipojnic, pfivodnich a vyvodnich ¢ésti feSeno
uzemiovacim vozikem, musi byt dodan minimaln¢ jeden od pouzitych typt. Kazdy uzemnovac bude vybaven
mechanickymi a elektrickymi blokadami nespravného zapnuti.

Kabelové oddily vn rozvadéct budou konstrukéné feseny (a rozvadéce prostorové umistény) tak, aby v nich
byl po odkrytovani volny ptistup pro odpojeni kabelti a ptipadné pro odpojeni MTN a dalsi pracovni ¢innosti

Vsechna pfivodni a vyvodni pole budou v kabelovém prostoru osazena souctovymi pfistrojovymi
transformatory proudu vhodnych parametra pro spravnou indikaci zemniho spojeni.

Rozvadéce budou osazeny dvéma piivody ze dvou nezavislych zdroji — hlavnim a zaloznim ptivodem. Funkci
zéalozniho ptivodu v rozvadéci miize plnit 1 spojka mezi samostatnymi rozvadéci s nezavislymi ptivody.

Vsechna ptivodni a vyvodova pole musi byt osazena systémem pro sledovani stavil zatizeni, jako jsou:

e teplota uvnitt vypinacového oddilu

e teplota pripojnicového prostoru

e provoz mechanickych ¢asti (Casy sepnuti a vypnuti sttddani pruziny, prokluz a nezdatené pokusy o
nastfadani pruziny, pocet operaci, doba nec¢innosti)

Automaticky zaskok ptivodi

Funkce AZ ptivodi bude aktivovana pomoci uzamykatelného ovladace na rozvadéci. Pii ztraté vn napéti na
rozvadéCi se automaticky vypne vn vypina¢ hlavniho ptivodu a s €asovym odstupem cca 1sec. zapne vn vypinac
zalozniho ptivodu, pokud je tento ptfivod pod napétim a jsou spln€ny ostatni podminky pro UspéSny zaskok.
K funkci AZ dojde pouze v piipadé ztraty (ztrata pod 50% Un) nebo dlouhotrvajiciho hlubokého poklesu napéti
pod nastavenou mez (70% Un po dobu 4sec).

K automatickému zaskoku nesmi dojit pfi:

e rucnim vypnuti vypina¢e hlavniho ptivodu,

e vypnuti méficiho pole rozvadéce,

e pieruseni primarni pojistky méficich transformatorti napéti,

« dojde-li k vypnuti vn vypinace hlavniho ptivodu vlivem piisobeni HZO, nebo zkratovou ochranou
o dojde-li k vypnuti nékterého jisti¢e sekundarnich obvodi méfeni, ze kterych je napajena logika AZ

3.3 Rozvadécové skiiné vn — zakladni logické vazby mezi rozvadéci

e Zasunuti kazety spinaciho prvku v poli vyvodu nadfazeného rozvadéce do pracovni polohy je povoleno pfi
vypnutém uzemnovaci a vypinaci v poli pfivodu podruzného rozvadéce,

e Zasunuti kazety spinaciho prvku v poli pfivodu podruzné rozvodny do pracovni polohy je povoleno pfi
vypnutém uzemnovaci a vypinaci v poli vyvodu nadfazené rozvodny,

e Kazeta spinaciho prvku vrevizni poloze v poli vyvodu nadfazeného rozvadéfe umozZiluje zapnuti
uzemnovace v poli pfivodu podruzné rozvodny,



e Insertion of the connecting element cassette in the inlet field of a secondary substation to the working
position is released by the earthing switch being turned off and by the switch in the outlet field of a superior
workstation,

¢ The connecting element cassette in its revision position in the outlet field of a superior switchboard is
released by the earthing switch being turned on in the inlet field of a secondary substation,

e The cassette in the working position and the trigger in the outlet field of a superior switchboard being
turned on release the trigger in the inlet field of a secondary substation to its on position, provided all other
blocking conditions are complied with,

e Effect s of ESCP in the area of the connecting element and in the cable area of the inlet field of a secondary
substation are turned off by the connecting element in the outlet field of a superior switchboard.

e All connection/signal/command cables between the LDS switchboards/substations and, at the same time,
between the LDS switchboards/substations and secondary switchboards/substations will be shielded and
unilaterally grounded. Shielding will be grounded using a special cable attachment designated for this
purpose. It will be unambiguously specified in IPD.

All PLDS selected, newly installed driving mechanisms shall be incorporated in the frequency unloading
system (FU) LDS.

Should it be theoretically possible that an operation situation, resulting in the power inlets being
interconnected in the case of asynchronous voltage, occurs in a secondary switchboard or in several
switchboards that can be interconnected, the following measures have to be adopted:

- HW blockade (by metallic conductors through auxiliary switch contacts)

- SW blockade (in the control terminals in the appropriate fields of secondary switchboards) that
eliminates this phenomena and that also have a de-blockade option

- SW from the control system of the LDSOC worksite
- HW Dby a lockable controller in the appropriate fields of secondary switchboards

- SW by a virtual button from the control terminal (password-secured control) in the appropriate
fields of secondary switchboards

To use the de-blocking option, approval by LDSOC has to be always obtained. This blockade also works for
AB.

o All release blockades will be implemented using logic value 1 (voltage on).
3.4 Medium voltage switchboard boxes — basic logic relations within a switchboard

Mechanical blockade
« Switchboards shall include mechanical blockade that prevents the trigger from being slid in or out of
the working position when it is on.
« When the short-circuit switch is on, it shall not be possible to slide the trigger in or out of the working
position.
« Connection of the earthing switch in the inlet/outlet area is released by the revision position of the
trigger.

Electric blockades
e Transformer trigger at the higher voltage side releases (turns off) the trigger at the lower voltage side.
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e Kazeta v pracovni poloze a zapnuty spinaci prvek v poli vyvodu nadifazeného rozvadéce umoziiuji pii splnéni
ostatnich blokovacich podminek zapnuti spinaciho prvku v poli pfivodu podruzné rozvodny,

e Piisobeni HZO vV prostoru spinaciho prvku a kabelovém prostoru v poli ptivodu podruzné rozvodny vypina
spinaci prvek v poli vyvodu nadfazeného rozvadéce.

e Veskeré vazebni/signalni/povelové kabely mezi rozvadéCi/rozvodnami LDS a zaroven mezi
rozvadéci/rozvodnami LDS a podruznymi rozvadéci/rozvodnami budou stinéné a jednostranné uzemnéné.
Uzemnéni stinéni bude provedeno k tomu ur¢enou specialni kabelovou pfichytkou a bude jednoznacné urceno
v RPD

Vsechny PLDS vybrané nov¢ instalované pohony budou zakomponovany do systému frekven¢niho odlehceni
(FO) LDS.

vvvvv

K provoznimu stavu, ktery by znamenal propojeni napajecich piivodi pii nesynchronnim napéti, musi byt
realizovana

- HW blokada (metalickymi vodici pfes pomocné kontakty spinacti)

- SW blokada (v ovladacich termindlech v patfi¢nych polich podruznych rozvadéci) zamezujici
tomuto jevu, s moznosti deblokace

- SW z RS pracovi§té RP LDS
- HW uzamykatelnym ovladacem v patiicnych polich podruznych rozvadéca

- SW virtudlnim tlac¢itkem z ovladaciho terminalu (heslem zabezpecené ovladani) v patti¢nych polich
podruznych rozvadéci

K pouziti deblokace musi byt vzdy organiza¢né zajitén souhlas RP LDS. Tato blokada je funkéni i pro AZ.

e veskeré uvolnovaci blokddy budou realizovany logickou hodnotou 1 (pfitomnosti napéti).

3.4 Rozvadécové skiiné vn — zdkladni logické vazby v ramci rozvadéce

Mechanicka blokada
o VrozvadéCich musi byt mechanické blokovani znemoziujici zasunout nebo vysunout spinaci prvek
Vv zapnutém stavu do nebo z pracovni polohy.
o Pii zapnutém zkratovaci nesmi jit zasunout spinaci prvek do nebo z pracovni polohy.
e Zapnuti uzemnovace v ptivodni/vyvodnim prostoru je uvoliiovéno revizni polohou spinaciho prvku.

Elektrické blokady
e U transformatort spinaci prvek na stran¢ vys$siho napéti strhava (vypind) spinaci prvek na strané nizsiho
napéti.
e U transformatord je uvolilovano zapnuti spinaciho prvku na strané¢ nizSiho napéti zapnutou polohou
spinaciho prvku na strané vyssiho napéti.
e Zapnuti uzemnovace je uvoliiovano beznapétovym stavem uzemmované ¢asti.
e Zapnuti uzemnovace pfipojnic je uvoliiovano revizni polohou vSech spinacich prvkil daného rozvadéce.



e Activated transformer trigger at the lower voltage side is released by activating the trigger at the higher
voltage side.

e Activated earthing switch is released by potential-free grounded part.

e Activated earthing switch of the busbars is released by the revision position of all triggers of the given
switchboard.

e Insertion of the triggers into the working position is released by the deactivated earthing switch of the
busbars.

o All release blockades shall be implemented using logic value 1 (voltage on).

e All connection/signal/command cables between the LDS switchboards/substations and, at the same
time, between the LDS switchboards/substations and secondary switchboards/substations will be
shielded and unilaterally grounded. Shielding will be grounded using a special cable attachment
designated for this purpose. It will be unambiguously specified in IPD.

Signalization of malfunctions and alarms
e All malfunctions and alarms will be signalized by the logical value of 1 (presence of voltage)
(Does not apply to LDS)

Emergency short circuit protection (ESCP)
Lead and outlet switchboard fields must be equipped with an emergency short-circuit protection (hereinafter
referred to as “ESCP”), implemented as a flash protection or by terminal switches of the pressure valves.

ESCP sensors shall be located (protected areas):
e in the area of the busbars,
e in the area of the switch,
e in the area of the cable outlet/inlet.

ESCP effects will be signalled in the LDS control system or in the control system of the given production
facility for each protected area independently.

Activated ESCP initiates an impulse for turning the appropriate medium voltage switch off pursuant to the
below stated points and, at the same time, activates visual signalization at the affected switchboard field

The field of the switchboard lead:

e Shall ESCP affect the lead cable area, the superior switch and the affected lead switch have to be turned
off while the other leads to the switchboard must not be turned off or blocked.

e Shall ESCP affect the area of a medium voltage switch, the superior medium voltage switch and the
affected lead switch have to be turned off while the other leads to the switchboard and AB have to be
turned off and blocked.

e Shall ESCP affect the busbar area, the affected lead switch have to be turned off while the other leads
to the switchboard and AB have to be turned off and blocked.

e ESCP sensor fiber should be used at the cable area. The fiber has to be equipped with a continuous
sensor fiber loop self-controlling mechanism.

Outlet field:
e Shall ESCP affect the measuring area and in the area of a medium voltage switch of busbar of any field,
all leads to the switchboard and AB have to be turned off and blocked.
o Shall ESCP affect the cable area in any outlet field, only the medium voltage switch of the given field
shall be turned off.
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e Zasunuti spinacich prvka do pracovni pozice je uvolnéno vypnutym uzemiovacem piipojnic.

e Veskeré uvolnovaci blokady budou realizovany logickou hodnotou 1 (pfitomnosti napéti).

e Veskeré vazebni/signalni/povelové kabely mezi rozvadéci/rozvodnami LDS a zaroven mezi
rozvadéci/rozvodnami LDS a podruznymi rozvadéci/rozvodnami budou stinéné a jednostrann€ uzemnéné.
Uzemnéni stinéni bude provedeno k tomu uréenou specialni kabelovou piichytkou a bude jednoznacné
urceno v RPD.

Signalizace poruch a alarmt

e Veskeré poruchové stavy a alarmy budou signalizovéany logickou hodnotou 1 (pfitomnost napéti) (Neplati
pro LDS)

Havarijni zkratova ochrana (HZO)
Ptivodova a vyvodova pole rozvadéce musi byt vybavena havarijni zkratovou ochranou (dale jen HZO)
realizovanou zébleskovou ochranou nebo koncovymi spinaci tlakovych klapek.

Cidla HZO musi byt umisténa (chranéné prostory):
e V prostoru piipojnic,
e V prostoru vypinace,
e V prostoru kabelového vyvodu/piivodu

Plisobeni HZO bude signalizovano v RS LDS nebo RS piislusné vyrobny pro kazdy chranény prostor
samostatné.

Aktivované HZO dava impuls na vypnuti ptislusného vn vypinace dle nize uvedenych bodu a zaroven aktivuje
vizualni signalizaci v postizeném poli rozvadéce.

Pole ptivodu rozvadéce:
e Zapusobi-li HZO v kabelovém prostoru piivodu, musi dojit k vypnuti nadfazené¢ho vypinace, vypinace
postizen¢ho piivodu a nedojde k vypnuti a k zablokovéani zapnuti ostatnich pfivodl do rozvadéce
e Zapisobi-li HZO v prostoru vn vypinace, musi dojit k vypnuti nadfazeného vn vypinace, vypnuti vypinace
postizeného piivodu a k vypnuti a zablokovéani zapnuti ostatnich ptivoda do rozvadéce 1 AZ
e Zapusobi-li HZO v prostoru piipojnice, musi dojit k vypnuti vypinace postizeného ptivodu a k vypnuti a
zablokovani zapnuti ostatnich ptivodi do rozvadéce 1 AZ

e V prostoru pfipojnic pouzit senzorové vlakno HZO, které musi byt vybaveno nepfetrZitou samokontrolou
smycky senzorového vldkna

Pole vyvodu:
e Zapusobi-li HZO v poli méfeni a v prostoru vn vypinace, nebo pfipojnic jakéhokoliv pole, musi dojit
K vypnuti a zablokovani zapnuti vSech pfivodi do rozvadéce i AZ
e Zapusobi-li HZO v kabelovém prostoru v jakémkoliv vyvodovém poli, musi dojit k vypnuti vn vypinace
pouze piislusného pole.

3.5 Meéreni elektrickvch veli¢in

Mefteni proudu: Ampérmetry (ptipadné multifunkéni panelova métidla) v rozvadécich musi byt napojeny pies
mefici transformatory proudu pfislusného ptfevodu x/5A nebo x/1A pro LDS. Méfici jadro méficich



3.5 Measuring electric quantities

Current measurements: Ammeters (or multifunctional panel measuring instruments) in the switchboards
shall be connected via measuring current transformers of the appropriate conversion x/5A or x/1A for LDS.
The measuring core of the measuring current transformers (hereinafter referred to as “MCT”) will be of
accuracy class 0.5S or 0.2S, depending on the given potential level. A verification protocol of the specified
measuring instrument will be provided to the given MCT.

If the connection of an outlet (lead) to the electric energy analysis system is required, the measuring core of
the used MCT shall be of accuracy class 0.5S. A verification protocol of the specified measuring instrument
shall be provided to the given MCT. Secondary MCT circuits will be equipped with clamps with measuring
sockets and the possibility to short circuit each of the current circuits. All secondary MCT circuits shall be of
a two-conductor design along its entire length.

It is not permitted to connect other devices (ammeters, wattmeters) to the secondary MCT circuit of the
measuring coil used for the electric meter. To connect individual protections, the MCT protection cores shall
be used. Even multi-core MCT can be used. The capacity of each core shall be sufficient with regard to the
powered load (degree of accuracy, excess current number, power output, etc.).

The main and backup transformer leads and outlets shall be simultaneously measured via the control and
measuring unit, which communicates with the existing LDSOC. Motor outlets shall be simultaneously
measured (current and active power) via the “active” 4-20 mA current converter with transmission to the
control system and the LC boxes.

Voltage measurements: Every switchboard shall be equipped with measuring voltage transformers MVT
x/N3/100/\'3V connected via the primary circuit breakers to the busbars or the measured medium voltage part
of the leads and selected outlets. Three voltmeters with a switch for measuring phase and delta voltage or
some other form of measuring voltage on the busbars and the cable part will be connected to the secondary
circuit of these measuring transformers. The MVT accuracy class shall be 0.5 or 0.2, depending on the given
voltage level. A protocol on the verification of the given measuring instrument shall be provided.

In order to assess the ground connection (Uo), the measuring voltage transformer shall have a second core
with conversion x/\3/100/3 V. The coils shall be connected into an open triangle. A protection against
ferroresonance shall be connected to the open triangle circuit.

Secondary circuits of the measuring voltage transformers (hereinafter referred to as “MVT”) shall be
equipped with clamps with measuring sockets and the possibility to disconnect each of the circuits. Each
element connected to the MVT secondary circuits will be equipped with a separate circuit breaker. Each
circuit breaker installed in the controlled box will be equipped with an auxiliary contact with a signalling
function to the control system.

MCT and MVT nominal power output shall be determined with regard to the consumption of the measuring
devices, connected to the secondary circuit, and the losses caused by connection lines.

In order to measure electric work, electric meters will be installed in the lead and outlet fields of the
switchboards. These electric meters are used as indicative, operational or designated measuring devices
pursuant to the given contractual conditions. Specified measuring instruments shall be supplied with
corresponding verification protocols or, alternatively, with a type testing MID certificate. Outlets from electric
meters for all quadrants shall lead to the Energis balance system.

3.6 Protections

¢ Individual lead fields as well as measuring, connection and outlet fields shall be furnished with suitable
protections — terminals with displays.
« Individual protections shall be set up in a mutually selective way.
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transforméatord proudu (dale MTP) pouzité pro pripojeni elektromérti musi byt téidy presnosti 0,5S, piipadné
0,2S dle napétové hladiny a k MTP bude dodéan protokol o ovéfeni stanoveného métidla.

Pokud je pozadovano zapojeni vyvodu (pfivodu) do systému analyzy elektrické energie, musi byt pouzité
meéfici jadro MTP tiidy presnosti 0,5S a k MTP bude dodan protokol o ovéieni stanoveného métidla. Sekundarni
obvody MTP musi byt vybaveny svorkami s méficimi zditkami a moznosti vyzkratovani kazdého proudového
obvodu. Kazdy sekundarni obvod MTP musi byt proveden dvouvodi¢ové v celé délce.

Do sekundarniho obvodu MTP méficiho vinuti pouzitého pro elektromér, neni dovoleno pfipojovat jiné
pfistroje (ampérmetry, wattmetry). Pro pfipojeni ochran budou pouzity jistici jadra MTP. Lze pouzit i
vicejadrové MTP. Vykon kazdého jadra musi byt dostate¢né dimenzovan s ohledem na napéjenou zatéz (tfida
presnosti, nadproudové Cislo, vykon atd.)

Hlavni a zélozni ptivody a vyvody na transformatory musi byt soucasné¢ méieny pies fidici a méfici jednotku
komunikujici se stdvajicim RP LDS. Motorové vyvody musi mit soucasné¢ mefen proud a ¢inny vykon pies
»aktivni® pfevodnik proudu 4-20mA s pifenosem do RS a MS skiin¢k.

Méfeni napéti: Kazdy rozvadé¢ musi byt osazeny méficimi transformatory napéti MTN x/43/100/\3V
napojenymi pres primdrni pojistky k pfipojnicim nebo k méfené vn Casti piivodi a vybranych vyvodu. Na
sekunddrnim obvodu téchto méficich transformatorit budou napojeny tfi kusy voltmetrli s pfepinacem meéteni
fazového a sdruzeného napéti, nebo jind forma métfeni napéti na ptipojnicich a v kabelové ¢asti. Tiida presnosti
MTN musi byt 0,5, ptipadné 0,2 dle napétové hladiny, v€etné dodani protokolu o ovéteni stanovené¢ho métidla.

Pro moznost vyhodnoceni zemniho spojeni (Uo) musi méfici transformatory napéti obsahovat druhé jadro s
prevodem x/Y3/100/3 V. Vinuti budou zapojena do otevieného trojithelniku. Do obvodu otevieného trojihelniku
bude zapojena ochrana proti ferorezonanci.

Sekundéarni obvody méficich transformatorti napéti (dale MTN) musi byt vybaveny svorkami s méticimi
zditkami a moznosti rozpojeni kazdého obvodu. Kazdy prvek napojeny na sekundarni obvody MTN musi byt
vybaven samostatnym jisticem. Kazdy jisti¢ instalovany v ovladaci skiini musi byt vybaven pomocnym
kontaktem se signalizaci do RS.

Jmenovity vykon MTP a MTN musi byt volen s ohledem na spotfebu méficich pfistroji, zapojenych v
sekundarnim obvodu a ztraty zptisobené spojovacim vedenim.

Pro méfeni elektrické prace budou v pfivodnich a vyvodnich polich rozvadéct umistény elektroméry, které
slouzi jako orientacni, pracovni nebo stanovena métidla dle urceni v zadavacich podminkach. Stanovena métidla
budou dodéna s protokolem o ovéfeni, ptipadné MID certifikdtem o pfezkouSeni typu. Vystupy z elektromért
pro vSechny kvadranty musi byt zavedeny do bilancniho systému Energis.

3.6 Ochrany

e Jednotliva pole ptivodl, méteni, spojek 1 vyvodl musi byt osazena vhodnymi ochranami — terminaly
s displeji.

» Nastaveni ochran musi byt vzéjemn¢ selektivni.

e Pusobeni kazdé jednotlivé ochranné funkce u pfivodi, poli méfeni, spojek i vyvodovych poli musi byt
signalizovano na displeji ochrany (termindlu), ktery zobrazi, jaky typ ochrany v ochranné jednotce
zapusobil. Zarovenn bude hlaSeni jednotlivych ochrannych funkci o plsobeni a popudech zavedeno



e Activation of every single protection function of the leads, measurement fields, connections and outlet
fields shall be signalled at the protection display (terminal), which will show what type of protection
has been activated in the protection unit. At the same time, the signals from individual activated
protection functions shall lead by the means of a protocol pursuant to the set of the CSN EN 61850
standards to the LDSOC (MicroSCADA) or to the control system of the given production facility and
to the Electro supervision worksite system.

e Qutlets to electric machines (engines, transformers) will be equipped with terminals that include
protection functions for protecting these machines and, at the same time, for protecting the entire outlet.
When logic protection is used in the switchboard, the terminals shall also include protection functions
that are necessary for implementing logic protection. Protection functions in these outlets will again
transmit signals that announce the activated protected functions to the LDS control system. Should it
be required by contractual documentation, shutdowns caused by an activated electric protection shall
be also signalled to the control system of the given production unit.

o All leads shall be equipped with excess current electronic protections and will be monitored individually
into the LDS control system or a control system of the given production facility.

Signalization of malfunctions and alarms

e All malfunctions and alarms will be signalized by the logical value of 1 (presence of voltage)
(Does not apply to LDS)

The electronic protection terminals shall comply with the following general requirements:

e Fully digital protection.

e They must include the needed types and number of protection functions.

e At the same time, they shall be used for controlling and monitoring the triggers of the entire field
(hereinafter referred to as the “lead terminal”)).

e [t shall be able to display the values of measured electric quantities (A, V, W, VAr, cos ¢) and, when
required, also non-electric quantities, and transmit these values using the IEC 61 850 protocol to the
LDS control system or the control system of the given production facility.

e They have to include a defect recorder — list of element status changes, impacts of and impulses from

protection functions, defect signals; they shall also secure transmission of all these events to the LDS

control system or the control system of the given production facility using a protocol pursuant to the set
of the CSN EN 61850 standards.

The fault recorder must allow for remote data download.

The binary inputs shall allow for monitoring power elements utilizing at least the following two-bit

statuses:

position of the switch holder SLID IN

position of the switch holder SLID OUT

switch status TURNED ON

switch status TURNED OFF

disconnecting switch status TURNED ON
disconnecting switch status TURNED OFF

isolator status TURNED ON

isolator status TURNED OFF

position of the earthing switch TURNED ON (phys.)
position of the earthing switch TURNED OFF (phys.)
monitoring the turn-off path,

busbar earthing switch TURNED ON

busbar earthing switch TURNED OFF.

VVVVVVVVVVVVYY
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protokolem dle souboru norem CSN EN 61850 do RS LDS (MicroSCADA), RS pfisluiné vyrobny a na
systém dohledového pracovisté¢ JESL, PCH, AGRO.

Vyvody na elektrické stroje (motory, transformatory) musi byt vybaveny termindly obsahujicimi ochranné
funkce pro chranéni téchto strojii a zdroven chranicimi i cely vyvod. V ptipadé pouziti logické ochrany v
rozvadéci musi termindly vyvodii obsahovat i ochranné funkce nutné pro realizaci logické ochrany.
Ochranné funkce v téchto vyvodech budou opét pienaset hlaseni o pisobeni a popudech do RS LDS. Pokud
bude pozadovano v zadavacich podminkach, bude vypnuti zptisobené elektrickou ochranou signalizovano
do RS piislusné vyrobny.

Vsechny ptivody musi byt vybaveny i nadproudovymi elektronickymi ochranami a budou monitorovany
jednotlivé do RS LDS nebo i RS piisluiné vyrobny.

Signalizace poruch, alarmt a blokad

Veskeré poruchové stavy, alarmy a blokady budou realizovany logickou hodnotou 1 (pfitomnost napéti)
(Neplati pro LDS a JESL)

Elektronické ochranné termindly musi spliiovat nasledujici vS§eobecné pozadavky:

PIn¢ digitalni ochrana.

Musi obsahovat potfebné druhy a mnozstvi ochrannych funkci.

Soucasné musi slouzit pro ovladani a monitorovani spinacich prvka celého pole (dale ptivodni terminal).
Musi znazornovat na displeji hodnoty méfenych elektrickych veli¢in (A, V, W, VAr, cos ¢), v
pozadovanych piipadech i neelektrickych velicin a pienéset tyto hodnoty protokolem dle souboru norem
CSN EN 61850 do RS LDS nebo RS piislusné vyrobny.

Musi obsahovat poruchovy zapisovac - vypis udalosti zmeény stavu prvki, pisobeni a popudy ochrannych
funkci, poruchové signaly a zajisfovat pfenos vsech téchto udalosti do RS LDS nebo RS piislusné
vyrobny.

Poruchovy zapisova¢ musi umoznovat dalkové stazeni dat.

Binarni vstupy musi umoznovat monitorovani silovych prvkid pomoci dvoubitovych stavii a to min.:

poloha kazety vypina¢e ZASUNUTO,
poloha kazety vypinate VYSUNUTO,
stav vypinace ZAPNUT,

stav vypinace VYPNUT,

stav odpojovace ZAPNUT,

stav odpojovace VYPNUT,

stav odpinace ZAPNUT,

stav odpinace VYPNUT,

poloha uzemnovace ZAPNUT (fyz.),
poloha uzemnovace VYPNUT (fyz.),
hlidani vypinaci cesty,

uzemnovac ptipojnic ZAPNUT,
uzemnovac piipojnic VYPNUT.

VVVVVVVVVVVVYY

Ostatni signaly, které budou monitorovany pomoci tohoto piivodniho terminalu, budou jednobitové.



3.7

Other signals that will be monitored using the lead terminal will be one-bit signals.
loss of control voltages,

loss of auxiliary voltages,

accumulator wound,

circuit breaker failure,

internal defect in the field,

loss of the voltage of the voltage indicator,

dangerous temperature - warning

dangerous temperature - in effect

turning off using the emergency button

active ESCP or other protections,

logical protection blockade,

voltage presence on the outlet with a remote signalling system,
loss of the substation voltage,

loss of voltage of individual leads,

turn-on, turn off and defect instructions from technology.

VVVVVVVVVVVYVYVYY

Individual protections shall allow for processing analogue signals on non-electric quantities, such as
the output of the PT100 temperature sensor monitoring.

The binary inputs shall have a voltage range of the input signal from 24V DC to 265V DC with the
option to set logic level 1 separately for each binary input.

The auxiliary power supply of the protection shall be in the range of 80 to 265 VV AC/DC.

The front panel of the terminal shall be equipped with a monitor with at least 19 rows for communicating
with the operating personnel. The front panel of the protection shall be arbitrarily separable from the
actual shielding body in order to allow for simpler assembly on the door of the box

It shall be possible to display the status of connection elements on the LCD monitor located on the front
panel of the terminal.

It shall be possible to control the power connection elements, including the switch, directly from the
terminal without the need to use any interim relays (having sufficiently powerful contacts of the output
relays).

The lead terminal shall allow for protocol communication between individual protections in a way that
allows the mutual connections among individual fields to be implemented using communication along
optical fibres without the need to install mutual metal interconnections.

Defect recorders in terminals with the option to monitor 32 binary states and at least 7 analogous
quantities with a recording time of at least 5 seconds.

Possibility to classify individual protections locally from the terminal as well as remotely from the
control system.

Possibility to alternate between local and remote control using an electronic key.

Possibility to deliver a device for adjusting individual protections, downloading recorded data and set
up parameters, and downloading defect records via communication with the given protection..
Preventing access to individual parameters by unauthorized persons.

Displaying individual binary inputs on LED displays.

Individual protections shall be able to communicate with the existing LDS control system or the control
system of the given production facility.

Communication
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ztrata ovladacich napéti,

ztrata pomocnych napéti,

stfadaC natazen,

vypadek jistici,

vnitini porucha ochrany v poli,

ztrata napajeni indikatoru napéti,

nebezpecna teplota - vystraha,

nebezpecna teplota — plisobeni,

vypnuti havarijnim tla¢itkem,

pusobeni HZO nebo jinych ochran,

blokovani logické ochrany,

pritomnost napéti na vyvodu s dalkovou signalizaci,
ztrata napéti rozvodny

ztrata napéti jednotlivych ptivoda

zapinaci, vypinaci a poruchové povely z technologie

YVVVVVVVVVYVYVVVYVYYVYY

Ochrany musi umoznovat zpracovani analogovych signali neelektrickych veli¢in, jako naptiklad vystupu
hlidani teploty ¢idla PT100.

¢ Binarni vstupy musi mit napét'ovy rozsah vstupniho signalu od 24V DC do 265V DC s mozZnosti nastaveni
urovné log. 1 samostatné pro kazdy binarni vstup.

e Pomocné napdjeni ochrany musi byt v rozsahu 80 az 265 V AC/DC.

¢ Pro komunikaci s obsluhou musi byt na ¢elni stran€ termindlu LCD monitor o alesponi 19 fadcich. Pfedni
panel ochrany musi byt volitelné oddélitelny od téla ochrany pro jednodussi montaz na dvete skfing.

e Stav spinacich prvkii musi byt zobrazen na LCD monitoru na ¢elni strané terminalu.

e Ovladani silovych spinacich prvkil véetné vypina¢e musi byt umoznéno ptimo z terminalu bez nutnosti
pouziti oddélovacich relé (mit dostatecné vykonné kontakty vystupnich relé).

e Piivodni terminal musi umoZznovat komunikaci mezi ochranami po protokolu tak, aby bylo mozné
vzajemné vazby mezi jednotlivymi poli provést pomoci komunikace po optickych vlaknech bez nutnosti
instalace vzajemnych kovovych propojt.

e Poruchovy zapisovac v terminalech s moznosti sledovani 32 binarnich stavii a minimaln¢ 7 analogovych
veli¢in s dobou zdznamu min. 5 sec.

e MozZnost parametrizace ochran jak mistné z termindlu tak i dalkové z fidiciho systému.

e Moznost piepinani ovladani mistné / dalkoveé pomoci elektronického klice.

e Moznost dodani zafizeni pro sefizeni ochran, staZeni zaznamenanych dat a nastavenych parametrti, staZzeni
poruchového zaznamu prostiednictvim komunikace s ochrannou.

e Bude zajisténo zamezeni piistupu do parametri nepovolanou osobou.

e Znazornovat jednotlivé binarni vstupy na LED ukazatelich.

¢ Ochrany musi byt schopny komunikovat se stavajicim Fidicim systémem LDS nebo RS piisluiné vyrobny.

3.7 Komunikace

Ochrany musi podporovat standard pro automatizaci rozvoden dle souboru norem CSN EN 61850, véetnd
horizontalni komunikace prostiednictvim zprav GOOSE, stejné jako osvéd¢ené protokoly DNP3 (TCP/IP) a
CSN EN 60870-5-103.

Prostrednictvim téchto protokolit budou dostupné vSechny provozni informace i ovladaci instrukce. Soubory
poruchovych zaznamu budou pfistupné prostiednictvim protokoli dle souboru norem CSN EN 61850 nebo CSN
EN 60870-5-103. Tyto soubory jsou ve standardnim formatu COMTRADE a jsou k dispozici pro zpracovani



The protections must support the standard for automating substations pursuant to the set of the CSN EN
61850 standards, including horizontal communication via GOOSE messages, and the proven protocols DNP3
(TCP/IP) and CSN EN 60870-5-103.

All operational information and control instructions shall be accessible via these protocols. Sets of error
records shall be accessible via protocols pursuant to the set of the CSN EN 61850 or CSN EN 60870-5-103
standards. These files are in the standard COMTRADE format and are available for processing by any
Ethernet application. Each protection shall allow for transmitting binary signal data to other protections (the
so-called horizontal communication) via the GOOSE message (Generic Object Oriented Substation Event) of
the communication profile of the CSN EN 61850-8-1 protocol. Binary GOOSE messages can be used, for
example, for the logics of protection functions and the logics of the blockade conditions. The protection shall
comply with the requirements defined by the set of the CSN EN 61850 standards for the GOOSE messages
when these are used for the needs of turning distribution substation applications off. Apart from that, IED
also supports transmission and reception of analogue data values via GOOSE messages. Analogue GOOSE
messages secure a fast transmission of data of the measured analogue values for the station busbar and thus
allow for sharing the input values of the RTD module, such as measured temperature values, with other IED
applications.

In the LDS environment, horizontal communication along GOOSE shall be used only in extreme cases.
Normally, metallic conductors should be used for the logic and blockades.

A dynamically changing summary diagram shall be created in the LDS control system or the control system
of the given production facility for all newly installed/modified secondary medium voltage switchboards.

Each new installed protection must be time-synchronized and communication linked with the LDS control
system using the MicroScada system.

The following items have to be implemented in the LDS control system or the control system of the given
production facility for all fields of the newly installed/modified switchboards:

states (WORKING POSITION/REVISION POSITION) of the carts (cassettes),
states (OFF/ON) of the earthing switches,

states (OFF/ON) of the switches,

control (OFF/ON) of the switches,

control (SLIDE IN/SLIDE OUT) of the carts (cassettes),

monitoring of external commands (OFF/ON from technology, FU, etc.),
permitting (key) starts of electric driving mechanisms,

monitoring of blockades 2 out of 3 (status, control, bypass),

operation statutes of the contact blockade of asynchronous voltages (independent power supplies),
AB operation statutes (if installed),

FU selection statuses (selected outlets),

system start release statuses (selected motor outlets),

effects of protection functions (including impulses),

ESCP effects,

shutdown (failure) of all control and signal circuit breakers,

shutdown of all circuit breakers of the MVT circuits,

signaling malfunctions (hazardous TR temperature, etc.),

measurements - lead : current (in three phases)

»  voltage (Us L12, L13, L23, Uf L1, L23, L3),
»  power output P,
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jakoukoli ethernetovou aplikaci. Ochrana musi umoziiovat vysilani dat binarnich signald na jiné ochrany (tzv.
horizontalni komunikace) prostiednictvim zprav GOOSE (Generic Object Oriented Substation Event)
komunika&niho profilu protokolu CSN EN 61850-8-1 . Binarni zpravy GOOSE se vyuZiji pro logiky ochrannych
funkci a logiky blokovacich podminek. Ochrana musi spliiovat pozadavky definované standardem dle souboru
norem CSN EN 61850 na kvalitu zprav GOOSE pfi jejich pouZiti pro potieby vypinani aplikaci distribu¢nich
rozvoden. IED kromé toho podporuje prostiednictvim zprav GOOSE i vysilani a piijem dat analogovych hodnot.
Analogové zpravy GOOSE zajistuji rychly pfenos dat métenych analogovych hodnot po stani¢ni sbérnici a tim
umoznuji sdilet vstupni hodnoty RTD modulu, jako jsou napiiklad hodnoty méfeni okolni teploty, s jinymi
aplikacemi IED.

V prostiedi LDS a JESL pouzivat horizontalni komunikaci po GOOSE jen v krajnich ptipadech, standardné
pouzivat pro logiku a blokady metalickych vodict.

Pro vSechny nov¢ instalované/upravované podruzné vn rozvadéce musi byt v RS LDS nebo RS pftislusné
vyrobny vytvoieno dynamicky se ménici prehledové schéma.

Kazda nova instalovana ochrana bude ¢asoveé synchronizovéna a komunika¢né propojena s fidicim systémem
LDS pomoci systému MicroScada.

U vsech poli nové instalovanych/upravovanych rozvadéét musi byt do RS LDS nebo RS piislusné vyrobny
zavedeny:

stavy (PRACOVNI POLOHA/REVIZNI POLOHA) vozikii (kazety),
stavy (VYP/ZAP) uzemnovacu,

stavy (VYP/ZAP) vypinaci,

ovladani (VYP/ZAP) vypinaci,

ovladani (ZASUNOUT/VYSUNOUT) vozikt (kazet),

monitoring externich poveld (VYP/ZAP z technologie, FO atd.),
povolovani (kli¢ek) startii elektropohontl,

monitoring blokad 2 ze 3 (stav, ovladani, bypass),

provozni stavy blokady sepnuti asynchronnich napéti (nezavislé zdroje napajeni)
provozni stavy AZ (pokud je instalovan)

stavy volby FO (vybrané vyvody)

stavy systému uvolnéni startu (vybrané motorové vyvody)

pusobeni ochrannych funkci (véetné popudi),

plisobeni HZO

.....

.....

signalizace poruch (nebezpecna teplota TR aj.)
meéfeni - ptivod : proud (ve tfech fazich)

» napéti (Us L12, L13, L23, Uf L1, L23,L3),
»  vykonP,

»  vykon Q,

»  Ucinik.

e m¢cfeni - spojka : proud (ve tiech fazich)



> power output Q,
»  power factor.

e Measurements - connection: current (in three phases)
»  power output P,

»  power output Q.

e Measurements - outlet:
»  power output P,

current (in three phases, 10)

»  power output Q.
This is the minimum extent of the signals and measurements.

Minimum required monitoring extent (NETAN):

e statuses (OFF/ON) of switches,

e measurements: power outputs P and Q, current | L1 of all leads, connections and outlets, voltage
(busbars)
U L12.

Inputs and outputs

The protection shall be equipped with three inputs for phase currents and one input or two inputs for zero
current, which are designed for ground protection. The protection shall be equipped with one input for
measuring the zero component of the voltage, which is designed for ground directional protection or for
protection that assesses the zero component of the voltage.

The protection shall be equipped with at least three inputs for phase voltages, which are designed for
excessive voltage and undervoltage protection, directional excessive current protection and other voltage
protection functions. Based on the selected HW configuration, the protection will also be equipped with one
voltage input, dedicated to the check function of the synchronous status (Synchrocheck).

The inputs for the phase current shall be of a nominal value of 1 /5 A. IED shall be equipped with one input
or two inputs for the zero current in two alternatives, with a nominal value of 1 /5 A or0.1/0.5 A. The input
with a range of 0.1 /0.5 A will be used for applications that require sensitive ground protection and where a
sum current transformer is available . The inputs for measuring three phase voltages (with the option to
connect phase or delta voltage) and the inputs for measuring the zero component of the voltage shall be of
such a range that covers the following values of nominal voltages: 100 V, 110 V, 115V and 120 V. It shall
be possible to connect phase as well as delta voltage to the protection. Nominal values of the current as well
as voltage inputs shall be set in the protection equipment SW. The setup of the protection parameters shall
include a definition of the threshold levels of binary inputs. The threshold voltage can be set separately for
each binary input

Recording change states (events) — defect recorder

The protection shall be equipped with a function for recording change states (events). This function allows
for recording information about these data. This function is configured in a way as to secure recording of
information pursuant to given criteria defined by the user, including its own protection signals. In order to
gather information about the sequence of individual change states / events, the protection shall be equipped
with an energy-independent memory with a capacity of up to 1,000 recorded change states, including the
appropriate time signs and texts defined by the user, which are assigned to these change states (events). It
shall be possible to save up to 100 records in the memory of the defect recorded, depending on the record
length and the number of monitored signals, which means that the actual number of records can differ from
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»  vykonP,
»  vykon Q.
e m¢éfeni - vyvod : proud (ve tiech fazich, Io)
»  vykonP,
»  vykon Q.

Jedna se o minimalni rozsah signalti a méteni.

Minimalni pozadovany rozsah monitoringu (NETAN):

e stavy (VYP/ZAP) vypinacu,
e m¢éieni: vykony P a Q, proud I L1 vSech ptivodd, spojek a vyvodl, napéti (ptipojnice)
U L12.

Vstupy a vystupy

Ochrana musi byt vybavena minimalné tfemi vstupy pro fazové proudy a jednim vstupem nebo dvéma vstupy
pro nulovy proud, které jsou urceny pro zemni ochranu. Ochrana musi byt vybavena jednim vstupem pro méieni
nulové slozky napéti, ktery je uréen pro zemni smérovou ochranu nebo pro ochranu vyhodnocujici nulovou
slozku napéti.

Ochrana musi byt vybavena minimalné tfemi vstupy pro fazova napéti, které jsou urceny pro piepétovou a
podpét'ovou ochranu, smérovou nadproudovou ochranu i ostatni napétové ochranné funkce. Podle zvolené HW
konfigurace bude ochrana také vybavena jednim napétovym vstupem vyhrazenym pro funkeci kontroly
synchronniho stavu (Synchrocheck).

Vstupy pro fazové proudy budou mit jmenovitou hodnotu 1 /5 A. IED bude vybaveno jednim vstupem nebo
dvéma vstupy pro nulovy proud ve dvou alternativach, se jmenovitou hodnotou 1 /5 A nebo 0,1 /0,5 A. Vstup
s rozsahem 0,1 / 0,5 A bude pouZit v aplikacich, kde je poZadovana citlivd zemni ochrana a kde je k dispozici
souctovy transformator proudu. Vstupy pro méfeni tii fazovych napéti (s moZnosti pfipojeni jak fazového, tak i
sdruZzen¢ho napéti) a vstupy pro meéfeni nulové slozky napéti musi mit rozsah, ktery pokryva hodnoty
jmenovitych napéti 100 V, 110 V, 115 V a 120 V. K ochran€ musi byt mozné ptipojit jak sdruzena, tak 1 fazova
napéti. Jmenovité hodnoty proudovych i napétovych vstupii budou navoleny v SW vybaveni ochrany. V
nastaveni parametri ochrany se budou také definovat prahové tirovné binarnich vstupti. Prahové napéti musi byt
mozné nastavit samostatné u kazdého binarniho vstupu.

Zaznam zménovych stavu (udalosti) — poruchovy zapisovad

Ochrana musi byt vybavena funkci zdznamu zménovych stavli (udélosti), kterda umoziluje zaznamenat
informace o téchto datech. Tato funkce je konfigurovana tak, aby zaznamenavala informace podle uzivatelem
pfedem definovanych kritérii, véetn¢ vlastnich signalt ochrany. Pro provadéni sbéru informaci o sekvencich
zménovych stavll / udéalosti musi byt ochrana vybavena energeticky nezavislou paméti s kapacitou pro ulozeni
az 1000 zménovych stavil, véetné piisluSnych asovych znaéek a uzivatelem definovanych textd, které jsou
témto zménovym staviim (udalostem) pfifazeny. V paméti poruchového zapisovace musi byt mozné ulozit az
100 zaznamil s ohledem na délce zaznamu a na po¢tu monitorovanych signald takze skute¢ny pocet zaznamu se
muze od vySe uvedeného poctu lisit. Poruchovy zapisovac ovlada (aktivuje) LED diody ‘Start* (Popud) a TRIP
(Ptsobeni) na ¢elnim panelu uzivatelského rozhrani. Tato data musi byt uchovavana v energeticky nezéavislé
paméti 1 v pripad¢, ze dojde k doCasné ztraté pomocného napéjeni ochrany. Zaznam udélosti musi umoznit



the about stated number. The defect recorded controls (activates) LED diodes “Start” (Impulse) and TRIP
(Effects) on the front panel of the user interface. These data shall be saved in an energy-independent memory
even if there is a temporary outage of the auxiliary protection power supply. Event records shall allow for
detailed analyses of the given states in the case of short circuits and malfunctions prior to and after such
malfunctions. The setup of the defect recorded shall also include a record duration selection parameter prior
to the activation of the recorded, a record duration selection parameter after the activation of the recorder and
signal selection parameter, which activates the defect recorder (signal type, impulse or deactivation of the
protection) The defect recorder shall allow for activating the LED signaling system at the protection.

Information about the sequences of the change states / events shall be accessible either locally via the given
user interface on the front panel or remotely via the communication interface. Local as well as remote access
to this information shall be also allowed via a user interface that works on an internet browser basis.

Switch monitoring

The protection shall include a switch monitoring option. It continuously monitors the state and work
conditions of the given switch. This monitoring includes inspections of times that are necessary for winding
the switch spring, pressure checks, monitoring of switch times and monitoring values in the manipulation
reader with a switch, in the calculation function of accumulated energy, in the function of estimating the
lifespan of the switch and monitoring of the inactive state of the switch.

The function for inspecting the switch-off circuit continuously monitors continuity and functionality of the
switch-off circuit. The function indicates that the monitored circuit is disconnected at both switch positions
(switched-on and switched-off state). The function also detects loss of the switch control voltage.

Automatic check function

The integrated automatic check system shall continuously monitor the state of the HW equipment as well
as SW activities of the protection equipment. Any malfunction or detected erroneous function shall be
indicated as a warning.

Current circuit check function

The current circuit check function shall be used for detecting malfunctions and errors in secondary circuits
of the current transformers. Upon detecting a malfunction of the current circuit check, a warning LED diode
(alarm) on the protection (alarm) shall be activated and certain protection functions shall be blocked in order
to prevent undesirable shutdowns.

Recommended protection functions at medium voltage
substations

Lead from the extra medium voltage/medium
voltage transformer

Protection function Reason for use Marking pursuant to
IEC 61850 TN 013760 | |EC-ANSI
Non-directive excessive Protection against
current protection (1) with overloading
the possibility of a time- PHLPTOC 31> 51P-1
independent setup
on-directive excessive Overload
current protection (2) signaling system PHHPTOC 31>> 51P-2
Directive excessive Logic protection
current protection (1) DPHLPDOC (1) |3I>— (1) 67-1 (1)
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detailni analyzy stavi pii zkratech a poruchach, a to jak pfed poruchou, tak i po poruse. Nastaveni poruchového
zapisovace musi obsahovat i parametr volby doby zdznamu pted spusténim zapisovace, parametr volby doby
zdznamu po spusténi zapisovace, parametr volby signalu spoustéjici poruchovy zapisovac (druh signalu, popud
nebo vypnuti ochrany). Poruchovy zapisova¢ musi umoznit aktivaci LED signalizace na ochrané.

Informace o sekvencich zménovych stavli / uddlosti musi byt pfistupné bud mistn¢ prostiednictvim
uzivatelského rozhrani na ¢elnim panelu, nebo dalkové prostfednictvim komunikacniho rozhrani. Mistni 1

dalkovy pristup k t€émto informacim musi byt také umoznén prostiednictvim uzivatelského rozhrani, které
pracuje na bazi internetového prohlizece.

Monitorovani vypinace

Ochrana musi obsahovat funkci monitorovani vypinace. Nepfetrzit¢ monitoruje stav a pracovni podminky
prislusného vypinace. Toto monitorovani zahrnuje kontrolu ¢asu potfebného pro natazeni pruziny vypinace,
kontrolu tlaku, monitorovani Casti vypinace a monitorovani hodnot v ¢ita¢i manipulaci s vypinacem, ve
vypocetni funkci akumulované energie, ve funkci odhadu doby Zivotnosti vypinace i monitorovani doby
neaktivniho stavu vypinace.

Funkce kontroly vypinaciho obvodu trvale monitoruje kontinuitu a funkénost vypinaciho obvodu. Funkce
indikuje rozpojeny monitorovany obvod v obou polohach vypinace (zapnuty i vypnuty stav). Funkce soucasné
detekuje i1 ztratu ovladaciho napéti vypinace.

Funkce samocinné kontroly

Integrovany systém samocinné kontroly musi nepfetrZit¢ monitorovat stav HW vybaveni 1 ¢innost SW
vybaveni ochrany. Jakakoli porucha nebo detekovana chybna funkce musi byt jako vystraha indikovéna.

Funkce kontroly proudoveho obvodu

Funkce kontroly proudového obvodu musi byt pouzita pro detekci poruch a chyb v sekundarnich obvodech
transforméatorid proudu. Pii detekcei poruchy funkce proudového obvodu se musi aktivovat vystraznou LED dioda
na ochran¢ (alarm) a musi se blokovat ur€ité¢ ochranné funkce ochrany, aby se zamezilo nezadoucimu vypnuti.

Doporucené ochranné funkce na rozvodnach vn

Privod z transformatoru vvn/vn

Ochranna funkce Diivod pouziti Oznacdeni podle
TNI
IEC 61850 IEC-ANSI
01 3760
Nesmérova nadproudova i
y ;o N Chréanéni

o?h'rar}a (1)s mozn’ostl ¢asove proti pietiZen PHLPTOC 31> 51P-1
zavislého nastaveni

Nesmérova nadproudova Signalizace
ochrana (2) pii pietizeni PHHPTOC 31>> 51P-2

Smérova nadproudova Logicka
ochrana (1) ochrana DPHLPDOC (1) |3I>— (1) |67-1(1)
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Directive excessive Logic protection
current protection (2) (impulse) DPHLPDOC (2) (3I>—(2) 67-1(2)
Directive excessive Backup short
current protection (3) circuit function DPHHPDOC 3>— 67-2
Synchrocheck Allows for
switching networks on SYNCRSYN SYNC 25

In some cases, the EFLPTOC function will be also used as a container protection function.

Lead from the extra medium voltage/medium

voltage transformer

Smérova nadproudova Logicka
ochrana (2) ochrana (popud) DPHLPDOC (2) |31>— (2) |67-1(2)
Smérova nadproudova Zalozni
ochrana (3) zkratova funkce | PPHHPDOC 3>>— 67-2
Synchrocheck Povolule SYNCRSYN SYNC 25
spinani siti

Protection function

Reason for use

Marking pursuant to

TNI
IEC 61850 IEC-ANSI
01 3760
Non-directive Protection
excessive current against overloading
protection (1) with the PHLPTOC  |3I> 51P-1
possibility of a time-
independent setup
Non-directive Overload
excessive current signaling system PHHPTOC 3I>> 51P-2
protection (2)
Directive excessive Logic protection | pDPHLPDOC
current protection (1) (1) 3>— (1) |67-1(1)
Directive excessive Logic protection | pPHLPDOC
current protection (2) (impulse) ) 3>—(2) |67-1(2)
Directive excessive Backup short
current protection (3) circuit function DPHHPDOC | 3[>>— 67-2
Synchrocheck Allows for
switching networks  [SYNCRSYN [SYNC 25

on
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V nékterych ptipadech bude navic pouzita funkce EFLPTOC ve funkci nadobové ochrany.

Ptivod z nadfazené rozvodny a spojka

Ochranna funkce Diivod pouziti Oznadeni podle
TNI
IEC 61850 01 3760 IEC-ANSI
Nesmeérova nadproudova Cx
. .« < Chranéni
ochrana s moznosti ¢asove roti pletiZent PHLPTOC 31> 51P-1
zéavislého nastaveni Protip
Smérova nadproudova Logicka
ochrana (1) ochrana DPHLPDOC (1) |3I>— (1) |67-1(1)
Smérova nadproudova Logicka
ochrana (2) ochrana DPHLPDOC (2) |3I>— (2) |67-1(2)
Smérova nadproudova Zalozni
ochrana (3) zkratové funkce |PPHHPDOC 3I>— 67-2
Synchrocheck Povoluje
Y spinani siti SYNCRSYN SYNC 25




Outlet to a secondary substation

Protection function

Reason for use

Marking pursuant to

Vyvod na podruznou rozvodnu

N 11 012 CZ-EN

TNI
IEC 61850 IEC-ANSI
01 3760
Non-directive excessive Protection
current protection (1) with the  |against
possibility of a time- overloading PHLPTOC 31> 51P-1
independent setup
Non-directive excessive Main and
current protection (2) backup short PHHPTOC 3I>> 51P-2
circuit protection
Non-directive excessive Main and
current protection (3) backup short PHIPTOC 3I>>> 50P/51P
circuit protection
Directive excessive current Logic
protection protection DPHLPDOC 3I>— 67-1
(impulse)
Directive ground Signals
protection (it is also possible to | (turns off) the
set it up as a non-directive ground DEFLPDEF 10>— 67N-1
protection) connection

Ochranna funkce Diivod pouziti Oznaceni podle
TNI
IEC 61850 IEC-ANSI
01 3760
Nesmérova nadproudova L
y ‘« N Chranéni
ochrana (1) s moZnosti ¢asové proti petizent PHLPTOC 31> 51P-1
zavislého nastaveni
‘o . Hlavni nebo

Nesmeérova nadproudova o .

ochrana (2) zalozni zkratovd | PHHPTOC 3I>> 51P-2
ochrana
. . Hlavni nebo

Nesmeérova nadproudova Jlozni zkr .

ochrana (3) zalozni zkratova |PHIPTOC 31>>> 50P/51P
ochrana

Smérova nadproudova Logicka
ochrana ochrana (popud) DPHLPDOC 3>— 67-1

Smérova zemni ochrana Signalizuje
(je mozno nastavit i jako (vypind) zemni | DEFLPDEF 10 >— 67N-1
nesmérovou) spojeni
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Outlet to a secondary substation with a large source of short circuit current

Protection function

Reason for use

Marking pursuant to

TNI
IEC 61850 IEC-ANSI
01 3760
Non-directive excessive Protection
current protection with the against
possibility of a time-independent | overloading PHLPTOC 31> 51P-1
setup
Directive excessive current Logic
protection (1) protection DPHLPDOC (1) [3I>— (1) |67-1 (1)
(impulse)
Directive excessive current Main and
protection (2) backup short | DPHLPDOC (2) |3I>— (2) |67-1(2)
circuit protection
Directive excessive current Main and
protection (3) backup short DPHHPDOC 3>>— 67-2
circuit protection
Directive ground protection Signals
(it is also possible to set it up as | (turns off) the
a non-directive protection) ground DEFLPDEF 10>— 67N-1
connection

It is a case when the short circuit contribution of asynchronous and synchronous machines is greater than the

contribution from the superior substation.

Lead to a secondary substation

Protection function

Reason for use

Marking pursuant to

Vyvod na podruznou rozvodnu s velkym zdrojem zkratového proudu

N 11 012 CZ-EN

Ochranna funkce

Diivod pouziti

Oznaceni podle

nesmérovou)

spojeni

TNI
IEC 61850 IEC-ANSI
01 3760
Nesmérova nadproudova L
ochrana s moznosti ¢asove Chrdnéni
e e as ] proti ptetizeni PHLPTOC 31> 51pP-1
zavislého nastaveni
Smérova nadproudova Logicka
ochrana (1) ochrana (popud) |PPHLPDOC (1) |3>— (1) |67-1(1)
. , Hlavni nebo
Smérova nadproudova salosni zkratova
ochrana (2) DPHLPDOC (2) |3I>— (2) [67-1(2)
ochrana
“ . Hlavni nebo
Smérova nadproudova . .
zalozni zkratovd | DPHHPDOC 3I>>— 67-2
ochrana (3)
ochrana
Smérova zemni ochrana (je Signalizuje
mozno nastavit i jako (vypind) zemni | DEFLPDEF 10 >— 67N-1

Jedna se o pripad, kdy je zkratovy ptispévek asynchronnich a synchronnich strojii vétsi nez prispévek z

nadfazené rozvodny.

Ptivod na podruznou rozvodnu

IEC 61850

TNI

01 3760

IEC-ANSI

Ochranna funkce

Diivod pouziti

Oznacdeni podle

IEC 61850

TNI

01 3760

IEC-ANSI
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Non-directive excessive Protection
current protection (1) with the |against
possibility of a time- overloading PHLPTOC 31> 51P 1
independent setup
Non-directive excessive Main and
current protection (2) backup short PHHPTOC 3I>> 51P-2
circuit protection
Directive excessive Logic
current protection protection DPHLPDOC | 3/>— 67-1

current Use of logical protection at the secondary substation depends on the particular situation.

N 11 012 CZ-EN

Nesmérova nadproudova Chranéni
Nesmérova nadproudova A vH}agl nel?o
ochrana (2) zalozni zkratova |PHHPTOC 31>> 51P-2
ochrana
Smerova nadproudova Logicka
ochrana ochrana DPHLPDOC | 3/>— 6r-1

Pouziti logické ochrany na podruzné rozvodné zalezi na konkrétni situaci.

Ochranna funkce

Diivod pouziti

Oznaceni podle

Protection function Reason for use Marking pursuant to
IEC 61850 TNI,01 3760 | IEC-ANSI

Non-directive excessive Protection
current protection (1) with the | against
possibility of a time- overloading PHLPTOC 3I> 51P-1
independent setup

Directive excessive current Main and
protection (1) backup short DPHLPDOC (1) |3I>— (1) 67-1 (1)

circuit protection

Directive excessive current Main and

protection (3) backup short DPHHPDOC 3> 67-2
circuit protection

Directive excessive current Logic
protection (2) protection DPHLPDOC (2) |3/>— (2) 67-1(2)
Use of logical protection at the secondary substation depends on the particular situation.
Outlet to a transformer with a power output of up to 1.7 MVA

Protection function Reason for use Marking pursuant to

TNI
IEC 61850 IEC-ANSI
01 3760

Non-directive excessive Protection
current protection (1) with the  |against
possibility of a time- overloading PHLPTOC 31> 51P-1
independent setup

Non-directive excessive Main and
current protection (2) backup short PHHPTOC |3I>> 51P-2

circuit protection
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TNI
IEC 61850 IEC-ANSI
01 3760
Nesmérova nadproudova Chrénéni
ochrana (1) s moznosti ¢asové proti pretiZent PHLPTOC 31> 51P-1
zavislého nastaveni
Smérova nadproudova . vH’lavm net?o
ochrana (1) zalozni zkratova | DPHLPDOC (1) |31>— (1) |67-1 (1)
ochrana
. . Hlavni nebo
Smérova nadproudova lorni zkr .
ochrana (3) zalozni zkratova | DPHHPDOC 3I>>— 67-2
ochrana
Smérova nadproudova Logicka
Pouziti logické ochrany na podruzné rozvodné zalezi na konkrétni situaci.
Vyvod na transformator s vykonem do 1,7 MVA
Ochranna funkce Diivod pouziti Oznaceni podle
TNI
IEC 61850 IEC-ANSI
01 3760
Nesmérova nadproudova i
y . < Chranéni
ochrana (1) s moZnosti ¢asové proti pretiZent PHLPTOC 3> 51P-1
zavislého nastaveni
. . Hlavni nebo
Nesmeérova nadproudova ox s ,
ochrana (2) zalozni zkratovd |pPHHPTOC 31>> 51P-2
ochrana
Nesmérova nadproudova Hlavni
ochrana (3) zkratova ochrana | PHIPTOC 31>>> 50P/51P




Signalizuje
(vypind) zemni
spojeni

N 11 012 CZ-EN

Non-directive excessive Main short
current protection (3) circuit protection |PHIPTOC —131>>> S0P/51P
Non-directive ground Signals
protection (turns off) the
ground EFLPTOC 10> 5IN-1
connection
Protection upon switch Turns off
failure the'suhperlor CCBRBRF1 |3I>/10>BF |51BF/51NBF
switc

Nesmérova zemni ochrana EFLPTOC 10> 51N-1
Ochrana pfi selhani . Vyp} na
vypinade nadr’azevny CCBRBRF1 31>/10>BF |51BF/51NBF
vypina¢

Outlet to a transformer with a power output over 1.7 MVA

Protection function

Reason for use

Marking pursuant to

Vyvod na transformator s vykonem nad 1,7 MVA

Ochranna funkce Diivod pouziti Oznaceni podle
TNI
IEC 61850 IEC-ANSI
01 3760
Nesmérova nadproudova Zalozni
ochrana (1) s moznosti ¢asové |ochrana proti PHLPTOC 31> 51P-1
zéavislého nastaveni pretizeni
Nesmérova nadproudova Zalozni
ochrana (2) zkratové ochrana | PHHPTOC 31>> 51P-2
Nesmérova nadproudova Zalozni
ochrana (3) zkratové ochrana | PHIPTOC 31>>> 50P/51P
Signalizuje
Nesmérova zemni ochrana [(vypind) zemni |EFLPTOC 10> 51N-1
spojeni
Ochrana proti pretiZeni (se ochrafgavrnolti
dvéma ¢asovymi konstantami) e ’p T2PTTR 3Ith>T 49T
pretizent
Transformatorova Hlavni
diferencialni ochrana zkratové ochrana | TR2PTDF 3dI>T 87T
Ochrana pfi selhdni y Vyp na
vypinage nadr’azevny CCBRBRF1 31>/10>BF |51BF/51NBF
vypinac

TNI
IEC 61850 IEC-ANSI
01 3760
Non-directive excessive Backup
current protection (1) with the | protection
possibility of a time- against PHLPTOC 31> 51P-1
independent setup overloading
Non-directive excessive Backup
current protection (2) short circuit PHHPTOC |3I>> 51P-2
protection
Non-directive excessive Backup
current protection (3) short circuit PHIPTOC |[3I>>> 50P/51P
protection
Non-directive ground Signals
protection (turns off) the
connection
Protection against Main
overloading (with two time protection
overloading
Transformer differential Main short
protection circuit protection TR2PTDF | 3dI>T 87T
Protection upon switch Turns off
failure thE_Suhperlor CCBRBRF1 |3I>/10>BF |51BF/51NBF
switc
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Output to a medium voltage motor

Protection function

Reason for use

Marking pursuant to

Vyvod na motor vn

N 11 012 CZ-EN

TNI
IEC 61850 IEC-ANSI
01 3760
Non-directive excessive Backup
current protection short circuit PHIPTOC |[3I>>> 50P/51P
protection
Protection upon thermal Protection
overloading of the motor against MPTTR 3lth>M 49M
(Thermal model) overloading
Inspection of the motor Inspects the
launch permitted STTPMSU | Is2t n< 49,66,48,51LR
number of starts
Protection against a Protects
blocked motor upon a rotor JAMPTOC |Ist> 51LR
blockage
Excessive current Protects
protection that assesses the motor against MNSPTOC | 12>M 46M
return current component asymmetry
Undervoltage protection Protects
against
operation
Non-directive ground Signals
protection (turns off) the
ground EFLPTOC |10> 51N-1
connection
Protection upon switch Turns off
failure thE_Suhperlor CCBRBRF1 |3I>/10>BF |51BF/51NBF
switc

Ochranna funkce Diivod pouziti Oznacdeni podle
TNI
IEC 61850 IEC-ANSI
01 3760
Nesmérova nadproudova Zalozni
ochrana zkratova ochrana | PHIPTOC 31>>> 50pP/51P
e
p pelny proti pietizeni MPTTR 3lth>M 49M
model)
Kontroluje
Kontrola rozb¢hu motoru | povoleny pocet |STTPMSU Is2t n< 49,66,48,51LR
startd
Ochrana pfi zablokovaném Chra}nlr pt
motoru zablokovani JAMPTOC Ist> 51LR
rotoru
Nadproudova ochrana Chrani
vyhodnocujici zpétnou slozku [ motor proti MNSPTOC 12>M 46M
proudu nesymetrii
Chrani proti
Podpétova ochrana provozu pii PHPTUV 3U< 27
podpéti
Signalizuje
Nesmeérova zemni ochrana |(vypind) zemni |EFLPTOC 10> 51N-1
spojeni
Ochrana pfi selhani _ Vypind
vVpinad nadfazeny CCBRBRF1 31>/10>BF |51BF/51NBF
ypinace N
vypinaé
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Outlet to a large medium voltage motor (Pn > 6 MW)

Vyvod na velky motor v (Pn > 6 MW)

N 11 012 CZ-EN

Protection function

Reason for use

Marking pursuant to

TNI
IEC 61850 IEC-ANSI
01 3760
Non-directive Backup short
excessive current protection | circuit protection PHIPTOC  |31>>> 50P/51P
Motor differential Main short
protection circuit protection MPDIF 3dI>G/M | 87G/8TM
Protection upon Protection
thermal overloading of the |against overloading | MPTTR 3lth>M 49M
motor (Thermal model)
Inspection of the Inspects the
motor launch permitted number of |STTPMSU | Is2t n< 49,66,48 51LR
starts
Protection against a Protects upon a
blocked motor rotor blockage JAMPTOC | Ist> SILR
Excessive current Protects motor
protection that assesses the |against asymmetry MNSPTOC |12>M 46M
return current component
Undervoltage Protects against
protection undervoltage PHPTUV 3U< 27
operation
Non-directive ground Signals (turns
protection off) the ground EELPTOC |10> 51N-1
connection
Protection upon Turns off the
switch failure superior switch CCBRBRF1 | 31>/10>BF | 51BF/5INBF
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Ochranna funkce Diivod pouziti Oznaceni podle
TNI
IEC 61850 IEC-ANSI
01 3760
Nesmérova nadproudova Zalozni
ochrana zkratové ochrana | PHIPTOC 31>>> 50P/51P
Motorova diferencialni Hlavni
ochrana zkratové ochrana |MPDIF 3dI>G/M | 87G/87TM
it Pt
p peiny proti pretizeni MPTTR 3lth>M 49M
model)
Kontroluje
Kontrola rozbé¢hu motoru | povoleny pocet |[STTPMSU Is2t n< 49,66,48,51LR
startti
Ochrana pfi zablokovaném Chr'c}m’ pH
motoru zablokovani JAMPTOC Ist> 51LR
rotoru
Nadproudova ochrana Chrani
vyhodnocujici zpétnou slozku | motor proti MNSPTOC 12>M 46M
proudu nesymetrii
Chréani proti
Podpétova ochrana provozu pii PHPTUV 3U< 27
podpéti
Signalizuje
Nesmérova zemni ochrana [(vypind) zemni |EELPTOC 10> 51N-1
spojeni
Ochrana pfi selhani y Vyp} na
vypinace nadr’azezny CCBRBRF1 3I>/10>BF |51BF/51NBF
vypinac




As showed in the above stated table.

It is recommended to use this protection function for power outputs greater than 4 MW. The motor differential

protection will also assess current transformers at the motor node.

Measuring fields

Je to uvedeno jiz vyse v tabulce.

N 11 012 CZ-EN

Doporucuje se tuto ochrannou funkci pouzivat uz od vykonu > 4 MW. Motorova diferencialni

Pole méfeni

ochrana bude vyhodnocovat i proudové transformatory v uzlu motoru.

Protection function

Reason for use

Marking pursuant to

TNI
IEC 61850 IEC-ANSI
01 3760
Undervoltage protection Signals
undervoltage at | pHPTUV 3U< 27
the substation
Excessive voltage Signals
protection surge voltage at  |pHPTOV 3U> 59
the substation
Excessive voltage Signals
protection assessing the zero ground
voltage component connection at the | ROVPTOV — |U0> 59G
substation

Ochranna funkce Diivod pouziti Oznaceni podle
TNI
IEC 61850 IEC-ANSI
01 3760
Signalizuje
Podpétova ochrana podpéti na PHPTUV 3U< 27
rozvodné
Signalizuje
Prepétova ochrana piepéti na PHPTOV 3U> 59
rozvodné
Ptepétova ochrana Signalizuje
vyhodnocujici nulovou sloZzku | zemni spojeni na [ ROVPTOV uo> 59G
napéti rozvodné
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Notes:

Especially the setup of ground protections very much depends on particular conditions: on the system’s node type,
cable capacity at the given substation, if sleeve current transformers are used, etc. That is why it is necessary in
some cases to use directive ground protection functions.

Control and defect signal system

Individual medium voltage switches by the motor outlets shall allow for control from the LC boxes, remotely
from the control system and from the switchboard fields by the means of electrical or mechanical impulse. The
control by electrical and mechanical impulse will be only used if the normal control malfunctions.

Remote manipulations on the lead fields and transformer outlets conducted by the LDS operator are executed
exclusively from the control system.

Medium voltage switches and boxes shall be delivered pursuant to the vendor list and shall allow for
communication with the existing LDS control system (MicroSCADA) and the Electro supervision worksite
monitoring system.

Turning technology medium voltage switches (outlets on electric drives) on is executed by the means of binary
inputs to the terminals of the outlet field.

Starts of selected electric drives in the outlets from new switchboards will be blocked (permitted) from the LDS
control system.

All newly incorporated terminals to the LDS control system will communicate using a protocol pursuant to the
CSN EN 61850 set of standards.

Descriptions and marking

All descriptions and marking of conductors and individual components in the switchboard boxes and switches
shall be executed pursuant to the general conditions for marking switchboard and device components - see Article
No. 9 — Electric wiring.

Documentation — minimum extent:

Initial revision reports shall be prepared in the extent of “N 11 006 — Rules for electric devices”, Points 9.
ATEX certificates

Declaration of conformity

Verification protocol or MID type examination certificate for specified meters

Technical parameters of electric devices

Size drawings of switchboards

Terminal board drawings

Line diagrams (functional, summarizing)

Connection diagrams

Setup values for assessments

List of spare parts

List of recommended spare parts for the initial equipment

Description of the painting system

Protocols on measurements and tests conducted by the manufacturer - type tests, piece tests, etc.
Protocols on conducted measurements and tests after installation

Installation and connection instructions
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Poznamky:

Zejména nastaveni zemnich ochran velmi zavisi na konkrétnich podminkéch: na typu uzlu soustavy,
velikosti kapacity kabelii na dané rozvodné, zda jsou pouzity privlekové proudové transformatory,
apod. Proto je v nékterych piipadech nutné pouziti smérové zemni ochranné funkce.

Ovladani a poruchova signalizace

Jednotlivé vn vypinage u motorovych vyvodi musi umoziiovat ovladani z MS skiini, dalkové z RS
a z poli rozvadéci elektrickym nebo mechanickym impulsem. Ovladani elektrickym a mechanickym
impulsem bude vyuzivano pouze v ptipad¢ poruchy normalniho ovladani.

Dalkové manipulace na ptivodnich polich a na vyvodech pro transformatory provadéné
provozovatelem LDS jsou vykondvany vyhradné z RS .

Vn vypinace a skiin¢ rozvadéct musi byt dodavany dle vendor listu a musi umoznit komunikaci se
stavajicim fidicim systémem LDS (MicroSCADA) a monitorovacim systémem dohledového
pracovisté JESL, PCH, AGRO.

Zapnuti vn vypinaci (vyvodi na elektropohony) z technologie je provadéno prostfednictvim
binarnich vstupti do terminalu vyvodového pole.

Spousténi vybranych elektropohonii ve vyvodech z novych rozvadéch bude blokovano (povolovano)
zRS LDS

Vsechny nové zaélefiované terminaly do RS LDS budou komunikovat po protokolu dle souboru
norem CSN EN 61850.

Popisy a znaceni

Veskeré popisy a znaceni vodicli i komponentt jak ve skiinich rozvadéce, tak ve vypinacich musi
byt provedeno dle obecnych podminek pro znaceni komponentl v rozvadéc€ich a zatizenich viz ¢lanek
¢. 9 — Elektroinstalace.

Dokumentace — miniméalni rozsah:

e Vychozi revizni zpravy. budou zpracovany v rozsahu ,,N 11 006 — Pravidla elektrickych
zafizeni bod 9.

ATEX Certifikaty.

Prohléseni o shodé¢.

Protokol o ovéteni, ptipadné MID certifikat o piezkousSeni typu pro stanovend metidla
Technické parametry elektrického zatizeni.

Rozmérové vykresy rozvadéci.

Vykresy svorkovnic.

Liniova schémata (funk¢ni, pfehledova),

Pfipojovaci schémata.

Hodnoty nastaveni pro vyhodnocovani.

Seznam nahradnich dili.

Seznam doporucenych nahradnich dilt pro prvotni vybavu.

Popis natérového systému.

Protokoly o méfeni a zkouSkach provedenych vyrobcem - typové zkousce, kusové zkouSce
atd.

Protokoly o provedeném méteni a zkouskach po nainstalovani.

e Instrukce pro instalaci a pfipojeni.



Repair requirements, i.e. if repairs can be conducted by the user or a repair shop (in Czech)
Information necessary for repair and maintenance of electric devices (in Czech)

Operation manuals (in Czech)
Calculations of protection setups
Switchboard production documentation
Test protocols.

Ventilation calculations

Documentation of electric devices with special conditions for their use, for example, of a device with a
certificate number complemented by the symbol “X”

Documentation that describes the system of intrinsic-safe systems

Declaration of a manufacturer/qualified person; (Declaration of a manufacturer/qualified person is usable
for situations when uncertified devices are used with the exception of simple devices for intrinsic-safe

circuits).

Vendor list:

Protections:

ABB
Siemens

Medium voltage switchboards:

ABB
Siemens

Electric meters (operational, specified):

Landis + Gyr
ABB

Network analyzers:

Elcom
Elspec

Energis:
Datex Control System

MicroSCADA control system, Netan: ABB
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Pozadavky na opravy, zda smi byt provadény uzivatelem nebo opravnou. (¢esky).

e Informace nezbytné pro opravy a udrzbu elektrickych zatfizeni (Cesky).

e Navody k obsluze (Cesky).

e Vypocty nastaveni ochran.

e Vyrobni dokumentace k rozvadéctm.

e Testovaci protokoly.

e Vypocty ventilace.

e Dokumentace od elektrickych zatizeni se zvlastnimi podminkami pro pouziti, napt. od zafizeni
s Cislem certifikatu doplnénym symbolem ,,X*.

e Dokumentace popisujici systém u jiskrové bezpecnych systému.

e Prohlaseni vyrobce/kvalifikované osoby; (ProhldSeni vyrobce/kvalifikované osoby je
pouzitelné pro situace, kdy je pouzito necertifikovaného zafizeni, jiného nez jednoduché
zafizeni pro jiskroveé bezpecné obvody).

Vendor list:
Ochrany:
e ABB
e Siemens

Rozvadéce vn:

ABB

Siemens

Elektroméry (pracovni, stanovené):

Landis + Gyr
ABB

Analyzatory sité:

Elcom
Elspec

Energis:

Datex Control Systém

RS MicroSCADA, Netan: ABB



4. LOW AND MEDIUM VOLTAGE ELECTRIC MOTORS

Electric motors shall comply with regulation EU 2009/125/ES and standard CSN EN (IEC) 60034-30-1.

Motors with a power between 7.5 and 375 kW have to be of efficiency class IE3 (if they plug directly to an outlet)
or IE2 if they are powered from frequency invertors. The new rules include exceptions, to which the obligation of
the minimum efficiency IE2 (for some only temporarily) does not apply, for example, non-explosive motors, motors
for other than permanent S1 and S3-80% + load, motors power supplied by a frequency invertor, motors for low
and high temperatures, eight and more-pole motors, motors with a power output over 375 kW, etc.

4.1

Basic requirements:

Power supply type (network, network type, Fl).

Power cables for the motors within the 500V/IT system should be of a four-conductor design (L1, L2, L3,
PE). The protection conductor should be connected at both ends (in the switchboard and to the earthing
point inside of the motor’s connecting block).

Startup manner — directly, soft-start, Fl

Voltage.

Nominal power output.

Rotations.

Frequency.

Starting moment, no-load current and short-circuit voltage.

The IP motor protection pursuant to the Protocol on determining external influences and classification of
the groups of environment parameters and their degrees of strictness.

Temperature class - normally “F”.

Load class (normally S1 (permanent 100%), otherwise S2 (overload of 150% for a period of 1 minute), S5
(overload of 150% for a period of 2 hours, 200% for a period of 1 minute).
Thermal protection and signalling coil temperatures:

» Up to 1kW = 1x bimetal thermo-contact (coil)

» Up to 55kW = PTC thermistor (coil)

»  Over 55kW = Triplex PTC thermistor (coil)

» Over 110kW = Triplex PTC thermistor (coil) + 3x PT100(DUPLEX).

e QOutlets of thermal protections led to independent clamps outside of the power output terminal board

Motor protection (PTC or PT100) has to be connected to the circuit.

Location of the terminal boards and cable outlets

IM motor shape

Gasket of the output shaft

Assembly and connection dimensions (shaft, bases, axis height) to be selected along IEC rows

Other types of mechanical modifications (shape of the groove of the lip and its shape, shape of the shaft’s
end, reduced noise etc.)

e Electric motors shall be equipped with a device for lubricating bearings while the motor is running without

any auxiliary structures

e The delivery shall include cable bushings (plugs) and load bearing eyes for suspending and transporting

electric motors.

e Electric motors shall be delivered with already installed bearings pursuant to the Vendor list.

Additional requirements for medium voltage motors:

28/148

N 11 012 CZ-EN

4., ELEKTROMOTORY nn Avn

Elektromotory museji odpovidat smémici EU 2009/125/ES a normé CSN EN 60034-30-1.
Motory o vykonu 7,5 — 375 kW musi mit bud’ tfidu G¢innosti IE3 (pokud se pfipojuji pfimo na sit’)
nebo tifidu ucinnosti IE2, pokud budou napijeny z ménict frekvence. Nova pravidla obsahuji
vyjimky, kterych se povinnost minimalni u¢innosti IE2 (u nékterych pouze doc¢asn¢) netykaji, napt.
motory nevybusné, motory pro jiné nez trvalé S1 a S3-80% + zatizeni, motory napajené¢ meéni¢em
frekvence, motory pro nizké a vysoké teploty, motory osmi a vice polové, s vykonem nad 375 kW a
podobng.

4.1 Zakladni pozadavky:

e Druh napajeni (sit’, druh sité¢, FM).

Napéjeci kabely pro motory v soustavé S00V/IT budou ctyf-vodicové (L1, L2, L3, PE).
Ochranny vodi¢ bude pfipojen na obou koncich (v rozvadéci a zemnicim bodu uvnitt
svorkovnice motoru).

Zpusob rozbéhu — napiimo, softstart, FM

Napéti.

Jmenovity vykon.

Otacky.

Frekvence.

Zabérny moment, proud naprazdno a napéti nakratko.

Kryti motoru IP dle Protokolu o uréeni vnéjSich vlivii a klasifikace skupin parametrii
prostiedi a jejich stupnid ptisnosti.

Teplotni tfida standardné ,,F*.

Ttida zatiZeni (standardné S1(trvale 100%), jinak S2 (ptetizeni 150% po dobu 1 min), S5
(pretizeni 150% po dobu 2 hod, 200% po dobu 1 min).

e Teplotni ochrana a signalizace teplot vinuti:

» Do 1kW = Ix termokontakt bimetalovy (vinuti).

» Do 55kW = PTC termistor (vinuti).

» Nad 55kW = Triplex PTC termistor (vinuti).

» Nad 110kW = Triplex PTC termistor (vinuti) + 3x PT100 (DUPLEX).

Vyvody teplotnich ochran vyvedené na samostatné svorky mimo vykonovou svorkovnici
Ochrana motoru (PTC nebo PT100) musi byt zapojena do obvodu.

Poloha svorkovnic a kabelovych vyvodu.

Tvar motoru IM.

Tésnéni vystupni hiidele.

MontaZni a ptipojovaci rozmeéry (hiidel, patky, osova vyska) volit IEC fadach

Dalsi druhy mechanickych uprav (tvar drazky pera a jeji poloha, tvar konce hiidele, niZsi
hlu¢nost aj.

Elektromotory musi byt vybaveny zafizenim pro domazéavani loZisek za chodu motoru bez
pomocnych konstrukci.

Soucasti dodavky musi byt kabelové prachodky (zaslepky) a nosnd oka pro zavéSeni a
pfepravu elektromotort.

e Elektromotory musi byt dodavany s jiz osazenymi loZisky dle Vendor listu.
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Dopliujici pozadavky pro motory vn:

e Cooler
e Pins for measuring thrust pulses e Chladi¢
e Temperature signaling from bearings nodes: e Cepy pro méfeni razovych pulzi
e 1+1PT100 (DUPLEX). e Teplotni signalizace loziskovych uzli:
e Thermal protection and coiling temperature signaling: » 1+ 1PT100(DUPLEX).
e 3x PT100 (DUPLEX) distributed into phases. e Teplotni ochrana a signalizace teplot vinuti:
e Bundle thermal protection: » 3x PT100(DUPLEX) rozlozené do fazi.
e 1x PT100 (DUPLEX) located in the stator’s sheet metal bundle » Teplotni ochrana svazku:
e For more than 6 poles, 2-3x PT100 (DUPLEX) located in the stator’s sheet metal bundle. » 1x PT100(DUPLEX) umisténé ve svazku plechii statoru
e Other temperatures: » u vice jak 6 pola 2-3x PT100(DUPLEX) umisténé ve svazku plechu statoru.

e Teploty ostatni:

. . . » Vstup a vystup vzduchu po 1+1 PT100(DUPLEX).
> For water cooling designs, air inlet and outlet for 1+1 PT100 (DUPLEX). » V piipadé vodniho chlazeni Vstup a vystup vzduchu po 1+1 PT100(DUPLEX).

4.2 Motors powered from a frequency invertors: 4.2 Motory napdiené z frekvenéniho ménice:

» Airinlet and outlet for 1+1 PT100 (DUPLEX).

General motor requirements apply with the below stated amendments and changes. Plati obecné pozadavky na motory s doplnénim a zmé&nami nize uvedenymi.

Requirement for special equipment: Pozadavek na zvlastni vybavu:

Range of the revolutions
IRC sensor

Rozsah otacek.

. IRC snimac.
Independent cooling Nezavislé chlazeni.

Thermal signaling of bearing nodes: Teplotni signalizace loziskovych uzli:
1.1+ 1PT100 (DUPLEX) for low voltage motors 2. 1+1PT100 (DUPLEX) pro nn motory

ISOIated_ bearing _nOde (iSOI?ted shield, isolated bearing) Izolovany loZiskovy uzel (izolovany §tit, izolované loZisko).
e Dynamic balancing for a higher level of accuracy N A vuvASent na vvEE 1

e Conformity of the motor parameters and the frequency invertor.

e Potvrzeni shody parametri motoru a frekvenéniho meénice.
4.3  Motors for environments with explosion hazard Ex 43 Motory do prostiedi s nebezpeéim vybuchu Ex

e General motor requirements apply with the below stated amendments and changes.

e So far, the obligation to comply with higher efficiency IE2 does not apply to non-explosive motors.

e The work environment pursuant to the Protocol on determining external influences and Classification
of the environment parameter groups and their degrees of strictness.

e Confirmation of the conformity of the motor and the frequency invertor.

e Each motor has to include the corresponding ATEX certification.

e Plati obecné pozadavky na motory s doplnénim a zménami niZe uvedenymi.

e Na nevybus$né motory se prozatim povinnost vyssi uc¢innosti IE2 nevztahuje.

e Pracovni prostfedi dle Protokolu o urceni vngjSich vlivi a Klasifikace skupin
parametrQ prostfedi a jejich stupiili pfisnosti.

e Potvrzeni shody parametri motoru a frekven¢niho meénice.

e Ke kazdému motoru ptilozit certifikaci ATEX.

4.4 Optional motor accessories 4.4  Volitelné piislufenstvi motoru

e Electromagnetic spring brake:
o Power supply:
» internal, from the motor terminal board
» external (level and type of the power supplied voltage)
» braking torque
e Ventilation unit:
> internal (two-directional)
» independent, the so-called forced (motors powered from FI or motors with a differently
controlled range of rotations)
e IRC (impulse rotation sensor).

e Elektromagnetickd pruZinova brzda:
o Nap4jeni:
» interni ze svorkovnice motoru
» externi (hladina a druh napéjeciho napéti)
» Brzdny moment
e Ventila¢ni jednotka:
» interni (obousmeérné)
» nezavislé tzv. nucené (motory napajené¢ z FM, nebo motory s jinak fizenym
rozsahem otéacek)
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Anti-condensation coil heating

Online/offline vibration measurements

Remote motor diagnostics

Measuring bearing temperatures and other pursuant to the conditions determined by the client.

Documentation:

ATEX Certificates

Declaration of conformity.

Technical parameters of electric devices

Current and torque curves

Dimension drawings of the motor and accessories

Drawings of the main terminal board, terminal board of the resistance thermometers, anti-
condensation heating, etc.

e Connection diagram: power supply, heating, thermometers, etc.
e Setup values for assessments
e Data sheets of bearings, lubrications, oils, etc.
e List of spare parts
e List of recommended spare parts for the initial equipment
e Description of the painting system
e Protocols on measurements and tests conducted by the manufacturer - type tests, piece tests, etc.
e Protocols on conducted measurements and tests after installation
e Installation and connection instructions.
e Repair requirements, i.e. if repairs can be conducted by the user or a repair shop. (in Czech).
e Information necessary for repairs of electric devices (in Czech)
e Operation manuals (in Czech)
e Calculations, for example, for ventilation speed or cooling.
e Documentation of electric devices with special conditions for their use, for example, of a device with
a certificate number complemented by the symbol “X”".
Vendor list:

Electric motors:

Bearings:

ABB

Baldor only for low voltage motors
Loher (Siemens)

SEW Eurodrive

Schorch

Siemens

VEM

Teikoku

HERMETIC-Pumpen s.r.o.

e SKF
e FAG
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IRC (impulzni rota¢ni ¢idlo).

Antikondenzacni ohfev vinuti

Online/offline méfeni vibraci.

Vzdalena diagnostika motoru.

Mg¢teni teplot lozisek a dalsi dle ur¢eni zadavatele.

Dokumentace:

ATEX Certifikaty.

Prohléaseni o shodé.

Technické parametry elektrického zatizeni.

Proudové a momentové kiivky.

Rozmérové vykresy motoru a ptislusenstvi.

Vykresy hlavni svorkovnice, svorkovnice odporovych teplomérii, antikondenzacniho
vyhiivani apod.

Pfipojovaci schémata: - napajeni, vyhiivani, teploméri atd.

Hodnoty nastaveni pro vyhodnocovani.

Datove¢ listy lozisek, mazani, oleji atd.

Seznam ndhradnich dili.

Seznam doporucenych nahradnich dilt pro prvotni vybavu.

Popis natérového systému.

Protokoly o méfeni a zkouskach provedenych vyrobcem - typové zkousSce, kusové
zkousSce atd.

Protokoly o provedeném méteni a zkouSkach po nainstalovani.

Instrukce pro instalaci a pfipojeni.

Pozadavky na opravy, zda smi byt provadény uzivatelem nebo opravnou. (Cesky).
Informace nezbytné pro opravy elektrickych zatizeni (Cesky).

Navody k obsluze (Cesky).

Vypocty, napt. pro rychlost provétravani, chlazeni.

Dokumentace od elektrickych zatizeni se zvlaStnimi podminkami pro pouziti, napt. od
zafizeni s ¢islem certifikatu doplnénym symbolem ,,.X*.

Vendor list:

Elektromotory:

Loziska:

ABB

Baldor pouze motory nn
Loher (Siemens)

SEW Eurodrive

Schorch

Siemens

VEM

Teikoku
HERMETIC-Pumpen s.r.o.

SKF
FAG
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5. POWER SUPPLY OF ELECTRIC DRIVES AND ACTUATING MOTORS - LOW 5. NAPAJENI ELEKTROPOHONU A SERVOMOTORU - nn, vn

VOLTAGE, MEDIUM VOLTAGE

Power supply of all motors and actuating motors shall be defined by a Uni RPA technician in
advance for individual sectors and must be based on the voltage level of 6kV, 690V IT, 500V
IT, 400V TN-S.

The control circuits of all outlets shall be power supplied from a voltage level of 230V (IT,
TNC, TNC-S, TNS) or 24V DC, 220V DC, 110V DC

Individual cables can have only one voltage level of the same potential for one outlet.

Control voltage for the actuating motors and motors shall be separate. It cannot be shared with
the control voltage for automatic backup of 2 independent leads.

All control and power circuits shall have independent protection for each individual outlet.
Power supply of individual protections shall not be interconnected. To the contrary, it shall be
executed independently from busbars. Circuit breaker connection racks shall not be used.

All outlets for actuating motors shall have a signaling outlet, which informs the system about their
state (Electro supervision worksite, HIMA, DCS — pursuant to the UNI requirements):

local, remote control.

Current position state for regulation actuating motors

All motor outlets shall have a signalling outlet, which informs the system about their state (Electro
supervision worksite, HIMA, DCS — pursuant to the UNI requirements):

summary report (malfunction)

outage of the power circuit breakers (fuses),

outage of the controlling circuit breakers

outage of the excessive current relay

operation

local, remote control.

All signals in the switchboards and in the LC boxes shall be implemented using LED diodes.
All various voltages and voltages of different potentials in the switchboards and LC boxes shall
be duly and visibly marked and physically separated. Power and control cables shall not be
together in a single LC box.

All actuating motors, motors and other installation elements of individual devices, which will be
new or repaired as a part of a given project, shall be normally accessible for measurements,
control and their setup without any auxiliary structures.

Marking of individual components in the switchboard, LC boxes and actuating motors must
comply with Article No. 8.4.

A roof with a minimum overlap of 10 cm on all sides has to be installed above all local control
boxes located outdoors.

For new technologies, compensation of the reactive energy shall be solved in accordance with
Paragraph 17.

» summary report (malfunction)

» outage of the power circuit breakers (fuses)
» outage of the controlling circuit breakers

> outage of the excessive current relay

» operation

» open

» closed

>

>

YVVYYVYY
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Silové napdjeni vSech motort a servomotorti musi byt definovano technikem Uni RPA
pfedem pro jednotlivé useky a vychazet z napétové hladiny 10Kv, 6kV, 690V IT, 500V
IT, 400V TN-S.

Ovladaci obvody vsech vyvodi musi byt napajeny z napét'ové hladiny 230V (IT, TNC,
TNC-S, TNS) nebo 24V DC, 110V DC, 220V DC.

V kabelech musi byt jenom jedna hladina napéti o stejném potencialu pro jeden vyvod.
Ovladaci napéti pro servomotory a motory musi byt samostatné. Nesmi byt spolecné
s ovladacim napétim pro automaticky zaskok 2 samostatnych piivodu.

Vsechny ovladaci i silové obvody musi mit samostatné jisténi pro kazdy jednotlivy vyvod.
Napédjeni jednotlivych jisténi nesmi byt mezi sebou propojeno, ale musi byt provedeno
samostatné ze sbernic. Propojovaci hiebeny na jistice nejsou povoleny.

Vsechny vyvody pro servomotory musi mit vyvedeny signalizaci o jejich stavu do systému
( dohledového pracovisté PCH, AGRO, HIMA, DCS — dle pozadavkt UNI):

» sumarni hlaska (porucha),
» vypadek silovych jistict (pojistek),

» vypadek ovladacich jisticu,
» vypadek nadproudového relg,

» chod,
» otevieno,

» zavieno,
» ovladani mistné, dalkové.

» u regulacnich servomotorti aktudlni stav polohy

Vsechny motorové vyvody musi mit vyvedeny signalizaci o jejich stavu do systému (
dohledového pracoviste¢ PCH, AGRO, HIMA, DCS — dle pozadavki UNI):
» sumarni hlaska (porucha),
» vypadek silovych jistict (pojistek),
» vypadek ovladacich jisticu,
» vypadek nadproudového relé,
» chod,
» ovladani mistné, dalkové.

Veskera signalizace na rozvadécich a MS skiinich musi byt provedena pomoci ukazatelti
LED diod.

Vsechna rizné napéti a napéti o rizném potencialu v rozvadécich a MS skiinich musi byt
fadné a viditelné oznacena a fyzicky oddé€lena. V jedné MS skiini nesméji byt spolecné
silové a ovladaci kabely.

Veskeré servomotory, motory a ostatni instala¢ni prvky jednotlivych zatizeni, které budou
noveé nebo opravované v ramci akce, musi byt béZné ptistupné pro méfeni, ovladani a jejich
sefizovani bez jakychkoli pomocnych konstrukci.

Znaceni jednotlivych komponent v rozvadéci, MS skiinich, servomotorit musi byt dle
¢lanku ¢. 8.4

VSechny mistni ovladaci skiin¢ umisténé ve venkovnim prostiedi musi mit nad sebou
instalovanou stfisku s minimalnim pfesahem 10 cm do vSech stran.

U nov¢é technologie musi byt feSena kompenzace jalové energie dle odstavce 17.



5.1

Motor control - low voltage, medium voltage

All actuating motors and motors shall be located nearby a local control LC box with a minimum
cover of IP 54, respectively pursuant to the Protocol on determining external influences, prepared
within the frame of new technology and classification of the environment parameter groups and
their degrees of strictness. Motor and MOV drives controllers should be lockable in the “Off”

position. There has to be an option for the controllers to install seals remotely.

The LC box of actuating motors must include:

» aswitch Locally-0-Remotely, or 0-Locally-Remotely

» signals open, closed and, if applicable, operation

» buttons open, close and possibly stop

The LC box of motors must include:

a switch Locally-0-Remotely, or 0-Locally-Remotely

signals open, if applicable, stop

buttons start and stop and, if applicable start forward and start rewind
ammeters

The LC box of medium voltage motors — button EMERGENCY STOP
Each switch locked in position "0"

Low-voltage motors with FM, FM switch — BY PASS

CS motor control

» Control and connection signals will be implemented using metallic wires

YVVVVVYYVYY

Documentation:

ATEX Certificates

Declaration of conformity

Technical parameters of electric devices
Current and torque curves

Size drawings

Terminal board drawings

Connection diagrams

Setup values for assessments.

List of spare parts

List of recommended spare parts for the initial equipment
Description of the painting system.

Protocols on measurements and tests conducted by the manufacturer - type tests, piece tests, etc.

Protocols on conducted measurements and tests after installation.

Installation and connection instructions

Repair requirements, i.e. if repairs can be conducted by the user or a repair shop (in Czech).
Information necessary for repairs of electric devices (in Czech)

Operation manuals (in Czech)

Calculations.

Software for the administration and configuration of actuating mechanisms.
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Ovladani motoru vn, nn

U vSech servomotorii a motortt musi byt v jejich blizkosti umisténa mistni ovladaci skiin
MS s minimalnim krytim IP 54, resp. dle Protokolu o uréeni vnéjsich vlivli vypracovaného
Vv ramci nové technologie a klasifikace skupin parametrt prostredi a jejich stupiti ptisnosti.

MS skiin servomotoru musi obsahovat:

» prepina¢ Mistné-0-Dalkové, nebo 0-Mistné-Délkove,

» signalizaci otevieno, zavieno, pfipadné chod

» tlacitka nebo oto¢né piepinace pro povely oteviit, zaviit, pripadné stop
MS skiin motoru (vn, nn) musi obsahovat:

» piepina¢ Mistné-0-Dalkove, 0-Mistné-Dalkove, Provoz — 0 — zaskok, ...
> signalizaci chod, pfipadné stop (dle pozadavkt UNI)

» tlacitka start a stop, pfipadné start vpied a start vzad.

» Ampérmetr

» MS pro vn motory — tla¢itko EMERGENCY STOP

» Kazdy ovlada¢ uzamykatelny v poloze ,,0

» u motort nn s FM, pfepina¢ FM — BY PASS

Ovladani motori z RS

> Ridici a spinaci signaly budou metalicky vydratovany

Dokumentace:

ATEX Certifikaty.

Prohléseni o shodé¢.

Technické parametry elektrického zatizeni.

Proudové a momentové kiivky.

Rozmérové vykresy.

Vykresy svorkovnic.

Pfipojovaci schémata.

Hodnoty nastaveni pro vyhodnocovani.

Seznam nahradnich dilt.

Seznam doporucenych nahradnich dilti pro prvotni vybavu.

Popis natérového systému.

Protokoly o méfeni a zkouSkach provedenych vyrobcem - typové zkousce, kusové zkousce
atd.

Protokoly o provedeném méfeni a zkouskach po nainstalovani.

Instrukce pro instalaci a pfipojeni.

Pozadavky na opravy, zda smi byt provadény uzivatelem nebo opravnou. (¢esky).
Informace nezbytné pro opravy elektrickych zafizeni (Cesky).

Navody k obsluze (Cesky).

Vypocty.

Software pro spravu a konfiguraci servopohontl.



Vendor list:

Components to LC boxes:

ABB

OEZ

Schneider Electric
Eaton

Siemens

LC boxes:

Closing and regulation actuating motors:

ABB
APO
ARIA
Eaton
Hensel
OEZ
Rittal

Auma

Rotork

Sterch (Schiebel)
ZPA Pecky
Regada
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Vendor list:

Komponenty do MS skiini:

ABB

OEZ

Schneider Electric
Eaton

Siemens

MS skiiné:

Uzaviraci a regula¢ni servomotory:

ABB
APO
ARIA
Eaton
Hensel
OEZ
Rittal

Auma

Rotork

Sterch (Schiebel)
ZPA Pecky
Regada
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6. LOW VOLTAGE SWITCHBOARDS

6.1

Switchboards - general

Individual switchboards shall comply with the currently valid standards CSN EN 61439-1 and
CSN EN 61439-2.

They have to have a welded frame (not screw-in).

They shall have a sufficiently robust and several times profiled frame, forming and enclosed profile
without any edges.

Boxes and cabinets made of steel sheets shall have a three-layer surface treatment of a minimum
overall thickness of 60 um.

The supplier or manufacturer of the switchboard boxes shall be able to deliver boxes with EMC
characteristics of the same design, stainless steel switchboards and switchboards with protection IP
66 upon request by the client

Gaskets for the switchboard doors and for all shielding parts shall be made of memory-free
polyurethane or of a similar material of the same or better characteristics.

Switchboards IT, electro as well as the automated system for controlling technological processes
(ATPCS) shall be of an identical design in order to ensure compatibility of internal accessories
(partial assembly panels, tilting frames, 19 plane, etc.).

Switchboard boxes shall be equipped with at least a 4-point closing system.

Load capacity of the doors shall be at least 90 kg and the thickness of the sheet metal at least 1.5
mm.

For common short-circuit currents and nominal currents of the busbars of up to 800 A, the busbars
will be made of a copper strip conductor and attached in compact holders with a span of 60 mm.
For greater short-circuit currents and nominal currents of up to 1,600 A, a profile Cu busbar system
with a span of 60 mm shall be used. It will be possible to equip the 60 mm busbars against accidental
contact by a cover, designed for this purpose by the manufacturer.

The busbars for 1,600 to 5,000 A nominal currents will be implemented by the means of a copper
strip conductor or Cu profile busbar. Busbar holders will be attached to the switchboard box by a
bracket made of stainless steel, taking into account the need to eliminate eddy currents.

Branches from the main busbars will be implemented without the need to drill to the main busbars
(attachments implemented by the appropriate attachment accessories).

In order to measure electric work, electric meters will be installed in the incoming and outgoing
fields. They will be used as indicative, operational or specified measuring devices based on their
designation specified in the contractual conditions. Specified measuring devices will be supplied
with the appropriate verification protocols or, alternatively, type testing MID certificates. Outputs
from the electric meters should lead to the Energis balance system.

Switchboards in 1 level of importance will be equipped with a network energy quality analyzer with
measurement and recording: voltage / current: in all phases, average, unbalance; power: active,
reactive, apparent, power; frequency; sampling rate: number of samples / period (max 5 ms);
harmonic. The recording will be enabled on a portable medium and at the same time transferred to
the supervisory workplace.

Switchboards in the 1% level of importance can be equipped with a fire extinguishing system on
request. The proposal is possible according to appendix 7 — Requirements for early detection and
extinguishing of rack cabinets and switchboards.

« Safety Integrity Level (SIL) must be established for newly designed switchgears and installations.
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6. ROZVADECE nn

6.1

Rozvadéce obecné

e Rozvadd¢e musi odpovidat aktualné platnym normam véetnd CSN EN 61439-1 a CSN EN
61439-2 .

e Musi mit svafovanou konstrukci rdmu (nikoli Sroubovanou).

e Musi mit dostate¢né robustni a n€kolikrat profilovany ram, tvofici uzavieny profil bez hran.

e Skiin¢ a skiinky z ocelového plechu musi mit tfivrstvou povrchovou Gpravu o min. celkové
sile 60 um.

e Dodavatel, nebo vyrobce rozvadécovych skiini, musi byt schopen dodat ve stejném designu
1 skiiné s EMC charakteristikou, nerezové rozvadéce, rozvadéce v kryti IP 66, v piipadé
specialnich pozadavkil objednatele.

o Tésnéni dveti rozvadécii a vSech dili oplasténi, bude v provedeni z bezpamétového
polyuretanu nebo jiného materiadlu shodnych nebo lepsich vlastnosti.

e Rozvadéte IT, Elektro i ASRTP jednotného designu z diivodu kompatibility vnitfniho
vybaveni (dil¢i montazni panely, vyklopné ramy, 19* rovina, apod.).

e Skiinové rozvadéce musi byt vybaveny minimalné 4 bodovym uzaviracim systémem.

e Nosnost dveti minimalné 90kg, plech tloustky minimalné 1,5mm.

e Pro bézné zkratové proudy a jmenovity proud ptipojnic do 800A budou piipojnice vyrobeny
z m&déného pasového vodice a uchyceny v kompaktnich drzacich s roztec¢i 60mm. Pro vyssi
zkratové proudy a jmenovity proud piipojnic do 1600A bude pouzit systém profilovych Cu
ptipojnic s rozte¢i 60mm. Pfipojnice musi byt mozné vybavit proti ndhodnému dotyku
krytem od vyrobce pfipojnic k tomu uréenym.

e Pripojnice pro jmenovité proudy 1600A az 5000A budou provedeny médénym pasovym
vodi¢em, nebo Cu profilovou ptipojnici. Drzdky ptipojnic budou uchyceny ke skiini
rozvadéce pomoci nosic¢e z nerezové oceli s ohledem na eliminaci vifivych proudda.

e (Odbocky z hlavnich sbérnic budou provedeny bez nutnosti vrtani do hlavnich sbérnic
(pfipojeni pomoci piipojovaciho prislusenstvi).

e Pro méfeni elektrické prace budou v ptivodnich a vyvodnich polich rozvadéct umistény
elektroméry, které slouzi jako orientacni, pracovni nebo stanovenid méftidla dle urceni
v zadavacich podminkach. Stanovena méfidla budou dodédna s protokolem o ovéfeni,
ptipadné¢ MID certifikdtem o ptezkouSeni typu. Vystupy z elektroméri musi byt zavedeny
do bilan¢niho systému Energis.

e Rozvadéfe v 1 stupni dulezitosti budou vybaveny analyzatorem kvality energie sité
s méfenim a zdznamem: napéti/proud: ve vSech fazich, primér, nevyvazeni; vykon: ¢inny,
jalovy, zdanlivy, uinik; frekvence; vzorkovaci rychlost: pocet vzorki / perioda (max 5 ms);
harmonické. Zaznam bude umoZznén na pfenosné médium a zaroven prenasen na dohledové
pracoviste.

e Rozvadéce v 1. stupni dilezitosti mohou byt na zakladé¢ pozadavku vybaveny zhasecim
systémem. Navrh je mozny podle prilohy 7 — Pozadavky na véasnou detekci a haseni
rackovych skiini a rozvadécii.

e U nové projektovanych rozvadéci a instalaci musi byt stanovena uroven integrity
bezpecnosti (SIL)

e Piivodni pole rozvadéch nn, pfipojované piimo k LDS ORLEN Unipetrol RPA, musi svym
uspofadanim a konstrukci spliiovat téz piipojovaci podminky provozovatele LDS



e The structure and design of the lead fields of the low voltage switchboards, connected directly to
the LDS of ORLEN Unipetrol RPA, shall comply with the connection conditions of the LDS
operator: http://www.unipetrolrpa.cz/CS/sluzby-areal/chempark-zaluzi/lokalni-distribucni-
soustava/Stranky/technicke-informace.aspx

e The basic switchboard type shall be modifiable using standard catalogue parts for an internal
separation form of up to 4b.

The sliding floor metal sheets shall be made of galvanized sheet metal at least 1.5 mm thick.

The box switchboards shall allow for installation of a base that is 100 or 200 mm high.

The doors of the switchboard shall be furnished with a profiled frame.

The door handle of the box switchboard shall be made of galvanized cast of the same color as the
actual box and with the option to assemble unified, half-cylindrical, profiled lock mechanism.

6.2 Division and reqgistration of switchgears

The group of importance will be determined by each switchgear. This determination is important for design
of power supply (number of power supplies, stand-in, ...).

Each switchgear has to have own name (KKS, KUK or RDS-PP code and technical place). By this names
will be assigned in UNI systems (SAP etc.) all documents from the chapter Nr. 26 — scope and format of
documentation.

6.2.1 table of priorities

Group of importance Criterions RAM category
1 — important for main | With critical impact of outage on

) . H, M
production production and safety

e Temporarily or partially

substitutable
2 -normal ] o M
e With minor impact on

production during temporary
outage

e Fully substitutable

e Directly not connected to the

3 - auxiliary main production

e  Without impact on main
production

With regard to CSN EN 61439-1 a CSN EN 61439-2

e The original manufacturer of the box switchboard shall also be the manufacturer of the busbar
system; alternatively, the busbar system can be delivered separately, however, the entire
switchboard with the busbar system must be tested as a whole pursuant to CSN EN 61439-1 and 2
, using third party instruments. The original manufacturer shall provide the given protocol number.

e The manufacturer shall provide all documents for preparing a verification of the proposal
(protocol numbers, etc.).

e The original manufacturer shall provide technical information of multiple manufacturers and their
types, defining minimum dimensions of individual compartments and connection types.
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http://www.unipetrolrpa.cz/CS/sluzby-areal/chempark-zaluzi/lokalni-distribucni-
soustava/Stranky/technicke-informace.aspx

Zakladni typ rozvadéce musi byt modifikovatelny za pouziti standardnich katalogovych dilt
na formu vnitini separace az 4b.

Podlahové posuvné plechy musi byt vyrobeny z pozinkovaného plechu tloustky min. 1,5mm
Skiinové rozvadéce musi umoznovat osazeni podstavcem vysky 100mm, nebo 200mm.
Dvefte rozvadéCe musi byt osazeny profilovym rdmem.

Klika uzévéru dveii skiinového rozv. musi byt vyrobena ze zinkového odlitku ve stejné
barve jako vlastni skiiit s moznosti montaze jednotné ptlvalcové profilové zdmkové vlozky

6.2 Rozdéleni a evidence rozvadécu

U kazdého rozvadéce bude urcena skupina diilezitosti. Toto rozdélenti je diilezité pro navrh zejména
piivody napajeni pro rozvadéce (pocet, Zaskok atd.)

Kazdy rozvadé&¢, rozvodnice musi mit své oznaceni (KKS, KUK nebo RDS-PP kéd, technického
misto) u tohoto oznaceni budou v systémech UNI (SAP, atd) pfifazeny vSechny dokumenty z bodu 26
rozsah a format dokumentace

6.2.1 tabulka dulezitosti

Skupina dilezitosti kritéria Kategorie RAM
1 — rozhodujici pro hlavni | s kritickym vlivem vypadku na H M
vyrobu vyrobu nebo bezpecnost '
e docasné nebo Castecné
zastupitelné
2 -bézné , . , M
e S malym vlivem na vyrobu
pti do¢asném vypadku
e zcela zastupitelné
e nezapojené piimo do hlavni
3 - pomocné vyroby L
e bez vlivu na hlavni vyrobu

S ohledem na CSN EN 61439-1 a CSN EN 61439-2

Pivodni vyrobce skifiiového rozvadéce musi byt 1 vyrobcem sbérnicového systému popf.
mize byt sbérnicovy systém dodan zvlast, ale cely rozvadéc s piipojnicovym systémem
musi byt odzkousen jako celek dle CNS EN 61439-1 a 2 s piistroji tieti strany. Piivodni
vyrobce rozvadéce dolozi Cislo protokolu.

Vyrobce musi poskytnout veskeré podklady pro vyhotoveni ovéteni nadvrhu (¢isla protokold,
atd.).

Pivodni vyrobce poskytne technické informace od riiznych vyrobcll a jejich typd, s
definovanim minimalnich rozmért jednotlivych oddéleni a definovanym typem piipojeni.


http://www.unipetrolrpa.cz/CS/sluzby-areal/chempark-zaluzi/lokalni-distribucni-soustava/Stranky/technicke-informace.aspx
http://www.unipetrolrpa.cz/CS/sluzby-areal/chempark-zaluzi/lokalni-distribucni-soustava/Stranky/technicke-informace.aspx
http://www.unipetrolrpa.cz/CS/sluzby-areal/chempark-zaluzi/lokalni-distribucni-soustava/Stranky/technicke-informace.aspx
http://www.unipetrolrpa.cz/CS/sluzby-areal/chempark-zaluzi/lokalni-distribucni-soustava/Stranky/technicke-informace.aspx

The original manufacturer of the boxes shall provide a detailed document on their capacity and short
circuit resistance.

The original manufacturer will provide detailed information about the short circuit resistance of
the protection circuit.

The original manufacturer will provide software tools for preparation and verification of the correct
switchboard design (for example, tools for calculating the degree of warming for le of up to 630 A
as well as for le of up to 1,600 A).

Cross-section area of the conductors in the switchboard

The minimum cross-section area for the power circuit is 2.5 mm?

The minimum cross-section area for the control circuit is 1 mm?

The minimum cross-section area for the measuring current circuit is 2.5 mm?

The minimum cross-section area for the 4-20 mA measuring current circuit is 1.5 mm?
The minimum cross-section area for the measuring voltage circuit is 1.5 mm?

The minimum cross-section area for 1/0 circuits for PLC (24VDC) is 0.5 mm?

The cooling units shall be designed and tested pursuant to the CSN EN 14511 set of standards and
certified with TUV NORD, which guarantees the cooling capacity stated by the manufacturer.
The used coolant shall comply with EU regulation 517/214 and as per this directive, it may be
used also after 2020, such asR134a.

IP rating of the external circuit is at least IP34

IP rating of the internal circuit is at least IP54

Integrated electric condensate evaporator

Power supply voltage of 230 V, 400 V, 50 Hz

Maximum energy efficiency:

» EC ventilators,

> electronic regulator that controls the operation of the internal ventilator based on the temperature
in the switchboard,

» possibility to connect a door positional switch for stopping the unit when the switchboard door
opens,

» for roof units, there shall be an option to control the air flow towards the switchboard components
using a system of air channels.

Minimum maintenance requirements:

> surface treatment of the external heat exchanger (condenser) shall be implemented using nano-
varnish, thus reducing the risk of dirt deposits and securing high temperature conductivity

6.3 Switchboard power protection

Power circuit breakers will include electronic excessive current trigger, which will allow for using the nominal
currents of the installed device as much as possible. The circuit breakers will include a motor driving mechanism
and will be of a slide-in/slide-out design. Control of the circuit breaker shall be on the switchboard door, including
a signalling system, or directly from the circuit breaker panel. The electronic trigger will allow for the following

functions:

Excessive current protection

Short-term delayed short-circuit protection
Immediate short circuit protection
Protection of the middle conductor
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e Plvodni vyrobce skiini poskytne podrobny dokument o moznostech zatizeni a zkratové
odolnosti.

e Plvodni vyrobce poskytne detailni informace o zkratové odolnosti ochranného obvodu.

e Phvodni vyrobce poskytne softwarové nastroje pro vyhotoveni a ovéfeni spravnosti navrhu

rozvadéce (napf. nastroje pro vypocet otepleni a to jak pro Ie do 630 A, tak pro Ie do 1600
A).

Prufezy vodi¢u v rozvadécéi

e Minimalni priifez v silovém obvodu 2,5mm?,

e Minimalni priifez v ovladacim obvodu 1mm?

e Minimalni prifez v méficim proudovém obvodu 2,5mm?

e Minimalni prifez v méficim proudovém obvodu 4-20mA 1,5mm?
e Minimalni prifez v méficim napétovém obvodu 1,5mm?

e Minimalni prifez v obvodech I/0 pro PLC (24VDC) 0,5mm?

Chlazeni

e Chladici jednotky musi byt navrzeny a zkouseny dle souboru norem CSN EN 14511 a
certifikovany TUV NORD garantujici uvadény chladici vykon vyrobcem.

e Pouzité chladivo musi splitovat natizeni EU 517/214 a dle této smérnice smi byt pouzivano
i po roce 2020 napi. R134a

Kryti vnéjsiho okruhu nejméné IP34.

Kryti vnitiniho okruhu nejméné IP54.

Integrovany elektricky odparovac kondenzatu.

Napéjeci napéti 230V, 400V, 50 Hz.

Maximalni energeticka uspornost:

» EC ventilatory,

» elektronicky regulator umoziujici fidit chod vnitiniho ventilatoru v zévislosti na teploté v
rozvadeci,

» moznost zapojeni dvetniho polohového spinace pro zastaveni jednotky pfi otevienych
dverich rozvadéce,

» u stfeSnich jednotek musi byt moznost cileného vedeni vzduchu ke komponentim
V rozvadéci pomoci systému vzduchovych kanal.

Minimalni naroky na udrzbu:

» povrchova uprava vnéjsiho vyméniku tepla (kondenzatoru) musi byt tvofena nanolakem
sniZujici riziko ulpivani necistot a zajist'ujici vysokou teplotni vodivost.

6.3 Vyvkonové jiSténi rozvadécu

Vykonové jistice musi obsahovat elektronickou nadproudovou spoust’, kterd umozni vyuzit v maximalni
mozné mife jmenovité proudy instalovaného zatizeni. Jisti¢e budou obsahovat motorovy pohon, budou
provedeny ve vysuvném provedeni. Ovladani jistice bude na dvefich rozvadéce vcetné signalizace
pfipadné ptimo z panelu jistie. Elektronicka spoust’ jistice musi umoziovat nasledujici funkce:

e Nadproudové ochrana.
e Kratkodob¢ zpozdéna zkratova ochrana.



Protection of the middle conductor ON/OFF

Short-term delayed short-circuit protection ON/OFF

Thermal memory ON/OFF

Load monitoring

Short-term delayed short-circuit protection that can be switched to 12t
Immediate, adjustable short circuit protection.

Excessive current protection that can be switched to 14t
Excessive current protection ON/OFF

Adjustable protection of the middle conductor N

Switchable parameter sets

Setting up parameters utilizing communication (absolute values)
Setting up parameters utilizing menus (absolute values)

Setting up parameters of the basic functions remotely

Setting up parameters of the auxiliary functions remotely
Graphic LCD.

Measuring function Plus.

Communication (Profibus, Profinet, Modus or IEC 61850).

6.4 Switchboard control system (PLC)

N 11 012 CZ-EN

e Okamzita zkratova ochrana.

e QOchrana stfedniho vodice.

e Ochrana sttedniho vodice ZAP/VYP.

Kratkodob¢ zpozdéna zkratova ochrana ZAP/VYP.
Tepelnd pamét’ ZAP/VYP.

Hlidani zatéze.

Kritkodobé zpozdéna zkratova ochrana piepinatelna na I°t.
Okamzita zkratova ochrana nastavitelna.

Nadproudova ochrana piepinatelna na I*.

Nadproudova ochrana ZAP/VYP.

Nastavitelna ochrana stfedniho vodice N.

e Piepinatelné sady parametrt.

e Parametrizace pomoci komunikace (absolutni hodnoty).
Parametrizace pomoci menu (absolutni hodnoty).

Dalkova parametrizace zakladnich funkci.

Dalkova parametrizace doplitkovych funkeci.

Graficky LCD.

Funkce méfeni Plus.

Komunikace (Profibus, Profinet, Modus nebo IEC 61850).

The control system shall be powered from a backup power supply. Shall a redundant power supply for the control 6.4  Ridici systémy rozvadéda (PLC)
system components be required, the second lead shall come from a different power system, which can even be of
a non-backup character.

Requirements for the control system components of the electro part:

Communication interface - PLC shall always have at least one independent interface of the Ethernet
type. Other interfaces, based on given needs, can be of the RS485 type, utilizing Profibus or Modbus
RTU.

Minimum input/output reserves - at least a 20% reserve of unconnected inputs/outputs for each
signal type shall be left on the installed cards. Moreover, at least 20% of the space shall remain
available for adding other cards.

Voltage at the inputs/outputs - a maximal voltage of 24V DC can be used on the PLC
inputs/outputs. If higher voltage is needed, independent dividing relays shall be used.

Life cycle - it applies to all components of the control system that the components, life cycle of
which is already in the running-out stage or which will enter this stage within next 3 years, must
not be used.

Application SW - PLC SW shall be unlocked with comments in the Czech language. It must be
completed in a way that required changes can be made in it.

All malfunctions, alarms and blockades shall be realized by the logical value of 1 (voltage present)
(not applicable for LDS)

6.5 Low voltage switchboards

The rating of the new switchboard for supplying power to all electric outlets shall be at least IP 54,
unless a greater rating is required based on the Protocol on determining external influences and
Classification of the environment parameter groups and their degrees of strictness.

Inlets for switchboards (quantity, backup, etc.) shall correspond to the determined reliability level
of the electricity supply as CSN 341610, the required level shall be determined by a UNI
representative
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Napéjeni RS bude ze zalohovaného napéjeni. V p¥ipadé pozadavku na redundantni napajeni komponent
RS, musi byt druhy pfivod z jiného systému napajeni. Mtize byt i z nezdlohovaného napéti.

Pozadavky na komponenty RS &asti elektro:

e Komunikaéni rozhrani - PLC musi mit vZdy minimalné jedno samostatné rozhrani typu
ethernet. Dalsi rozhrani dle potieby mohou byt typu RS485 s protokolem Profibus nebo
Modbus RTU.

e Minimalni rezervy vstupl/vystupti - Na instalovanych kartach musi ziistat minimalni rezerva
20% nezapojenych vstupt/vystupti od kazdého typu signalti. Dale musi byt zachovéana
minimalné 20% prostorova rezerva na doplnéni dalSich karet.

e Napéti na vstupech/vystupech - Na vstupech/vystupech PLC mize byt pouZzito napéti
maximalné 24V DC. Pokud je potieba pracovat s vy$§im napétim, musi se pouZit nezavisla
oddélovaci relé.

e Zivotni cyklus - Pro vSechny komponenty fidiciho systému plati, Ze nesmi byt pouZity
komponenty, které jsou jiz ve vybéhové fazi Zivotniho cyklu, nebo se jiz vi, Ze se do této
taze v pftistich 3 letech dostanou.

e Aplikacni SW - SW PLC musi byt v neuzamcené podobé s komentaii v eském jazyce. Musi
byt kompletni, tak aby v ném bylo mozné dale provadét pozadované zmény.

e Veskeré poruchové stavy, alarmy a blokddy budou realizovany logickou hodnotou 1
(pfitomnost napéti) (neplati pro LDS)

Rozvadéc¢ nn

e Novy rozvadeé¢ pro napdjeni vSech elektrickych vyvodl musi mit minimalni kryti IP 54,
pokud na zdklad¢ Protokolu o urceni vnéjSich vlivi a Klasifikace skupin parametrti prostiedi
a jejich stupiil ptisnosti, neni pozadovano kryti vyssi.



- 1% level — powered from two mutually independent sources, each of which must be able to secure

full operation
- 2"d level — two sources in accordance with local conditions
- 3 level — one source without a reliability requirement

All leads including power protection in the superior switchboard must be included in the project.

When using a longitudinal coupling in the switchboard, two switch-disconnectors (or circuit
breaker and switch-disconnector) will be used so that the switchboard can be fully separated.
Individual leads and outlets shall be installed through the bottom of the switchboard. If the
situation does not allow for this configuration, they can be installed through the top.

Circuit breakers with a current-controllable, electronic motor trigger for each lead shall be installed

on the switchboard leads — see Chapter 7.3, Power output protection.

After launching the new technology, the switchboard shall have a 20% outlet reserve specified and

approved by the customer.

The temperature inside of the switchboard during the summer months must not exceed 30°C.
the following messages shall be transmitted from the switchboard to the system:

lead I on the switchboard, including the signaling system, turned on

lead Il on the switchboard, including the signaling system, turned on

lead I on the switchboard, including the signaling system, under voltage

lead Il on the switchboard, including the signaling system, under voltage.

All signals in the switchboards shall be implemented using LED diodes.

A display and monitoring of voltage and current in all phases and of power output shall be installed

on the switchboard doors of the main and backup leads using a digital measuring device.
No other power protection devices may be installed on the switchboard door.

All control conductors in the switchboard shall have two-directional markings — see Chapter 9.5.
A roof with a minimum overlap of 10 cm on all sides has to be installed above all boxes and

switchboards located outdoors and, if specified by the manufacturer, indoors as well.
All switchboards installed outdoors shall be resistant against UV radiation.

For IT networks, the switchboards have to include an insulation monitoring device (IMD) with an

optical or acoustic signal led to the door of the given switchboard and to the control system.

All malfunctions, alarms and blockades shall be realized by the logical value of 1 (voltage present)

(not applicable for LDS)

Generally, the switchboards for LDS shall also comply with the LDS connection conditions.
http://www.unipetrolrpa.cz/CS/sluzby-areal/chempark-zaluzi/lokalni-distribucni-
soustava/Stranky/technicke-informace.aspx

The complete design of the LDS low voltage switchboards (construction, dimensions, equipment,

protection, description, etc.) will be specified for each switchboard separately.

6.6 Switchboards of a slide-out design

The low voltage switchboard shall be of the following design:

Free standing.
Two-sided.

Fully slide-out design (individual devices are installed in a fully slide-out module, equipped with
power and control connectors; no instruments are needed for connecting to power. Mechanical
construction of the main power supply or outlet fields allows for a fast and problem-free removal

of any damaged instrument and its replacement by a new instrument).
Minimum rating of IP 41.
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Ptivody pro rozvadéce (pocet, Zaskok atd.) budou zhotoveny dle urceni stupné spolehlivost
dodavky el. energie dle CSN 341610, pozadovany stupefi uréi zastupce UNI

1, stupent — napajeni ze dvou na sob¢ nezavislych zdroji, kazdy z nich musi byt schopen
pfevést plny vykon

2, stupenl — dva zdroje dle mistnich podminek

3, Stupenl - jeden zdroj bez poZadavku na spolehlivost.

Vsechny ptivody veetné jiSténi v nadfazeném rozvadéci musi byt soucasti projeku.

Pti pouziti podélné spojky v rozvadéci budou pouzity dva odpinace (ptipadné jisti¢ a
odpinac) tak aby bylo mozné rozvadé¢ plné oddélit.

Piivody a vyvody musi byt provedeny spodem rozvadéce. Neumoziuje-li to situace, je
mozné provést ptivody a vyvody vrchem.

Na ptivodech v rozvadéci musi byt osazeny jistice s proudove nastavitelnou elektronickou
spousti pro kazdy ptivod viz kapitola 7.3 Vykonové jisténi

V rozvadé¢i musi zlstat po zprovoznéni nové technologie minimalné 20% rezervnich
vyvodi uréenych a schvalenych zadavatelem

Uvnitt rozvadéCe nesmi teplota v letnich mésicich presdhnout 30°C.

Z rozvadéce musi byt vyvedeny hlasky do systému:
» zapnut piivod I v€etné signalizace na rozvadéci,
» zapnut ptivod II véetné signalizace na rozvadéci,

» privod I pod napétim vcetné signalizace na rozvadéci,
» prtivod Il pod napétim vcetné signalizace na rozvadéci.

Veskerd signalizace na rozvadécich musi byt provedena pomoci LED diod.

Na dvetich rozvadéce hlavniho piivodu umistit zobrazeni a monitorovani stavu napéti ve
vSech fazich, proudu ve vSech fazich a vykonu pomoci digitalniho méficiho piistroje.

Na dveftich rozvadéce nesmi byt instalovany zadné jistici pristroje.

Vsechny vodi¢e ovladani musi mit v rozvadééi obousmérné znaceni — viz kapitola 9.5
Vsechny skiiné a rozvadéce umisténé ve venkovnim prostredi dle zadavatele musi mit nad
sebou instalovanou stfisku s minimalnim pfesahem 10 cm do vsech stran.

Vsechny rozvadéce umisténé ve venkovnim prostfedi musi byt odolné proti UV zafeni.

U IT siti musi byt v rozvadécéi pouzit hlida¢ izola¢niho stavu (IMD) s vyvedenou optickou
pfipadné zvukovou signalizaci na dvefe rozvadége a do RS.

Veskeré poruchové stavy, alarmy a blokady budou realizovany logickou hodnotou 1 (pfitomnost napéti) (neplati
pro LDS)Rozvadéce pro LDS musi obecné splitovat také ptipojovaci podminky LDS.
http://www.unipetrolrpa.cz/CS/sluzby-areal/chempark-zaluzi/lokalni-distribucni-
soustava/Stranky/technicke-informace.aspx

Kompletni provedeni nn rozvadéci LDS (konstrukce, dimenzovani, vyzbroj, jisténi, popis
atd.) bude specifikovano pro kazdy rozvadéc¢ individualné.

6.6 Rozvadéce ve vvsuvném provedeni

Rozvadéc nn bude proveden v provedeni:

Volné stojici.
Oboustranny.
PIn¢ vysuvné provedeni (pfistroje jsou montovany v plné vysuvném modulu, ktery je
vybaven silovymi i ovladacimi konektory, a pro pfipojeni k napéti neni nutné pouZit néstroje.


http://www.unipetrolrpa.cz/CS/sluzby-areal/chempark-zaluzi/lokalni-distribucni-soustava/Stranky/technicke-informace.aspx
http://www.unipetrolrpa.cz/CS/sluzby-areal/chempark-zaluzi/lokalni-distribucni-soustava/Stranky/technicke-informace.aspx
http://www.unipetrolrpa.cz/CS/sluzby-areal/chempark-zaluzi/lokalni-distribucni-soustava/Stranky/technicke-informace.aspx
http://www.unipetrolrpa.cz/CS/sluzby-areal/chempark-zaluzi/lokalni-distribucni-soustava/Stranky/technicke-informace.aspx

e The separation of the internal areas shall comply with the requirements of the client, at least of class
2b.
Surrounding temperature of 40 °C.
Nominal voltage of 690V IT, 500V IT, 400V TN-S.
Design of the outlets with an intelligent unit - see the requirements below.
Controller of individual outlets has to also have a revision position, in which the outlet control will
be fully active and only the power supply disconnected.
e All malfunctions, alarms and blockades shall be realized by the logical value of 1 (voltage present)
(not applicable for LDS)
Operation data:

Outlet startup state (on, off).

Current in phases 1, 2 and 3 and maximal current in % out of the set up current value.
Voltage on phases 1, 2 and 3.

Time remaining until actuating (activation), in seconds.

Heating of the motor model, in % (motor outlet).

Remaining motor cooling time, (motor outlet).

Direct communication with individual units.

Service data:

Number of operation motor hours with a reset option.

Motor idle time with a reset option.

Number of motor start-ups with a reset option (motor outlet).
Number of remaining permitted motor start-ups (motor outlet).
Number of actuating overload events with a reset option.

Diagnostic data

e Numerous detailed warnings upon defects, also for further processing by the basic instrument or in
the control system.

e Internal defect protocols with corresponding time stamps

e Value of the last actuating current.

o Defect detected by reverse reporting (for example, no current in the control circuit after issuing the
ON control instruction).

6.7 Switchboard communication

Every new switchboard will be monitored and, if applicable, controlled using the Electro supervision worksite,

PLDS switchboard in the LDS control system.

Basic states displayed by the Electro supervision worksite system / LDS control system/JESL.:
e State of the main power supply circuit breaker ON / OFF
e Position of the main power supply circuit breaker IN / OQUT
¢ Single phase consumption
[ ]

Voltage
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Mechanicka konstrukce hlavnich napajecich nebo i vyvodovych poli umoziuje rychle a bez
problému vyjmout kterykoliv poSkozeny pfistroj a na jeho misto osadit novy).
e Kryti min. IP 41.

Déleni vnitinich prostor (separace) bude dle pozadavkl zadavatele, minimaln¢ ve tfide 2b.
Okolni teplota 40°C.

Jmenovité napéti 690V IT,500V IT, 400V TN-S.

Vyvody v provedeni s inteligentni jednotkou viz pozadavky nize.

Ovladac jednotlivych vyvodi musi mit i revizni polohu, kdy bude ovladani vyvodu plné
aktivni, pouze silové napajeni bude odpojeno.

e Veskeré poruchové stavy, alarmy a blokady budou realizovany logickou hodnotou 1
(ptitomnost napéti) (neplati pro LDS)

Provozni udaje:

» Stav spinani vyvodu (zapnut, vypnut).
» Proud ve fazich 1, 2 a 3 a maximalni proud v % z nastavené hodnoty proudu.
» Napéti ve fazich 1,2 a 3.
> Cas zbyvajici do vybaveni (aktivace), v s.
» Otepleni modelu motoru, v %. (motorovy vyvod)
» Zbyvajici ¢as do vychladnuti motoru (motorovy vyvod)
» Pfima komunikace s jednotkami.
Servisni tdaje:

» Pocet provoznich hodin vyvodu, s moznosti vynulovani.

» Dobu klidu vyvodu, s moznosti vynulovani.

» Pocet startii motoru, s moznosti vynulovani (motorovy vyvod).
» Pocet zbyvajicich ptipustnych startli motoru (motorovy vyvod).
» Pocet vybaveni pfetizenim, s moznosti vynulovani.

Diagnosticka data

» Pocetna detailni varovani a vystrahy pifi poruSe, i pro dalsi zpracovani v zakladnim
pfistroji nebo v fidicim systému.

» Interni protokolovani poruch, s ¢asovou znackou.

» Hodnota posledniho vybavovaciho proudu.

» Porucha zjisténa zpétnym hlasenim (napt. po fidicim povelu ON zadny proud v hlavnim
obvodu).

6.7 Komunikace rozvadéce

Kazdy novy rozvadé¢ bude monitorovan, pripadné ovladan pomoci dohledového systému, rozvadéce
PLDS v RS LDS

Zakladni stavy zobrazované na systémem dohledového pracovisté PCH, AGRO/ RS LDS/JESL:
» Stav hlavniho pfivodniho jisti¢e ZAP / VYP
» Poloha hlavniho pfivodniho jistiée ZASUNUT / VYSUNUT
» Odbér jedné faze




e Defects — grounding connections, short circuit, undervoltage. ...

Switchboard control by the Electro supervision worksite system/ LDS control system/JESL
e Main power supply circuit breaker ON / OFF
e Main outlet circuit breakers ON / OFF
e Connection circuit breakers ON / OFF

The switchboards of the slide-out (drawer) design will be monitored by the Electro supervision worksite system

using the ModBUS communication protocol; the state of the main power supply circuit breaker will be connected

to the monitoring system metallically.

Documentation:

ATEX Certificates.

Declaration of conformity

Technical parameters of electric devices
Size drawings

Terminal board drawings

Switchboard production documentation
Connection diagrams

Setup values for assessments

List of spare parts

List of recommended spare parts for the initial equipment
Description of the painting system.

Protocols on conducted measurements and tests after installation.
Installation and connection instructions

Information necessary for repairs of electric devices (in Czech)
Operation manuals (in Czech)
Calculations (heating, ventilation, dynamic resistance upon a short circuit, etc.)

Vendor list:
Motor and light switchboards:

ABB
Eaton
OEZ
Rittal
Rockwell
Schneider
Siemens
Hensel

Power protection:

e ABB
e Schneider Electric
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Protocols on measurements and tests conducted by the manufacturer - type tests, piece tests, etc.

Repair requirements, i.e. if repairs can be conducted by the user or the repair shop. (in Czech).
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> Napéti
» Poruchy — zemni spojeni, zkrat, podpéti, ...

Ovladani rozvadé&a systémem dohledového pracovisté PCH, AGRO/ RS LDS/JESL

» Hlavni pfivodni jisti¢ ZAPNOUT / VYPNOUT

» Hlavni vyvodové jistice ZAPNOUT / VYPNOUT

» Jistice pro spojky ZAPNOUT / VYPNOUT
Rozvadéce ve vysuvném (Suplikovém) provedeni budou monitorovany systémem dohledového pracovisté
PCH, AGRO, JESL pomoci komunika¢niho protokolu ModBUS, stav hlavniho pifivodniho jisti¢e bude
K monitorovacimu systému pfipojen metalicky.

Dokumentace:

e ATEX Certifikaty.

Prohléseni o shodé¢.

Technické parametry elektrického zatizeni.

Rozmérové vykresy.

Vykresy svorkovnic.

Vyrobni dokumentace rozvadeci.

Pfipojovaci schémata.

Hodnoty nastaveni pro vyhodnocovani.

Seznam ndhradnich dild.

Seznam doporuc¢enych nahradnich dilt pro prvotni vybavu.

Popis natérového systému.

Protokoly o méfeni a zkouSkach provedenych vyrobcem - typové zkousce, kusové zkousce
atd.

Protokoly o provedeném meéteni a zkouskach po nainstalovani.

Instrukce pro instalaci a pfipojeni.

PoZadavky na opravy, zda smi byt provadény uZivatelem nebo opravnou. (Cesky).
Informace nezbytné pro opravy elektrickych zatizeni (Cesky).

Néavody k obsluze (Cesky).

Vypocéty (otepleni, vétrani, dynamické odolnosti pfi zkratu atd.).

Vendor list:

Motorové a svételné rozvadéce:

ABB
Eaton
OEZ
Rittal
Rockwell
Schneider
Siemens
Hensel

Vykonové jisténi:
e ABB
e Schneider Electric



e Siemens (OEZ)
e Rockwell

Switchboards of a slide-out design:

ABB

Rockwell

Schneider Electric
Siemens (Sivacon S8)

Switchboard components:

ABB

Dehn

Eaton
ELKO
GHV
Lovato
OEZ
Phoenix
Saltek
Schneider Electric
Siemens
Weidmiiller
Wieland

Electric meters (operational, specified):

e Landis + Gyr
e ABB

Control system — PLC components:

HIMA

Schneider Elektric
Siemens

TECO

Rockwell

Control system components - Remote inputs/outputs:

Pepperl+Fuchs
Schneider Electric
Siemens

Turck

Wago

Rockwell

e Siemens (OEZ)
e Rockwell

Rozvadéce ve vysuvném provedeni:

e ABB

e Rockwell

e Schneider Electric

e Siemens (Sivacon S8)

Komponenty do rozvadeci:

e ABB

Dehn

Eaton
ELKO
GHV
Lovato
OEZ
Phoenix
Saltek
Schneider Electric
Siemens
Weidmiiller
Wieland

Elektroméry (pracovni, stanovené):

e Landis + Gyr
e ABB

Komponenty RS — PLC:

HIMA

Schneider Elektric
Siemens

TECO

Rockwell

Komponenty RS — Vzdélené vstupy/vystupy:

Pepperl+Fuchs
Schneider Electric
Siemens

Turck

Wago

Rockwell
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Komponenty RS — komunikaéni komponenty:

e Advantech

Control system components - communication components: e IBH Softec Westermo

e Advantech e Schneider Electric
e |BH Softec Westermo e Siemens
e Schneider Electric e Rockwell
e Siemens
e Rockwell Komponenty RS — operatorské stanice:
Control system components - operator station: * D.ELL
e Siemens
e DELL e Rockwell
e Siemens
e Rockwell
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7.LIGHTING

7.1

7.2

Lighting of interior and exterior areas

o Artificial lighting of interior and exterior areas will be implemented for all buildings. The lighting
system will be of a two-layer design - main and backup — divided in the ratio of 2:1. Both lighting
systems will be powered independently from one or two different power sources.

e Lighting of individual areas will be determined based on the given valid standard with regard to
conducted activities. Each area will be assigned pursuant to the standard, thus determining the
minimum requirements for artificial lighting (intensity, balance, colour spectrum, glare). These
minimum requirements can be extended based on the given standard requirements (extended quality
requirements, missing daylight, continuous operation, etc.), hygienic requirements, fire regulations and
customer requirements. Individual proposed values will be determined and approved upon the
commencement of the design works.

e Emergency lighting of interior and exterior areas - see Points 7.2 and 7.3.

e Lighting calculations for individual areas will be executed by the means of a computer program on a
PC and will form an appendix to the project documentation.

e The lighting design shall be prepared with as small energy consumption requirements as possible
(using highly efficient discharge and LED light sources, high quality light fixtures and optical parts,
brightness regulation, switches, sections, etc.), minimum maintenance requirements (required
replacement periods of individual light sources, light fixture maintenance, etc.), and while utilizing
the latest knowledge and technologies.

e We prefer intelligent lighting systems, using standard protocols (DALI, KNX), which allow for
controlling and monitoring individual components and connections to superior control systems.

e The lighting design shall also comply with the conditions specified in the Protocol on determining
external influences and fire safety concept - especially temperature of the surroundings, dustiness,
chemical aggressiveness, vibrations, explosion or fire hazard and fire resistance.

e A part of the lighting project documentation shall be formed by light fixture layout drawings with the
given power supply point, incorporation into a control group and regulation system. Moreover, the
documentation shall also include operating and maintenance manuals.

Emergency lighting

e Emergency lighting (EL) of individual areas shall be determined based on the given standard and
requirements of the fire safety solutions.

e Emergency lighting shall be in operation only during outages of the main lighting system. Emergency
lighting is normally designed as escape lighting unless anti-panic lighting is required. The lighting
design pursuant to the standard shall especially provide lighting of escape routes and other paths, high-
risk areas, first aid locations, areas with fire extinguishing aids and fire alarm devices.

e Emergency lighting in control rooms and electro substations shall fulfill the function of a substitute
lighting system with an intensity of at least 1/3 of the artificial lighting as per section 7.1..

e Power supply of the emergency lighting is required from the emergency lighting switchboards with a
central, battery-operated system, which secures monitoring of the entire system.

e Emergency light fixtures shall have intelligent ballast resistance, allowing for their control and
monitoring. Selected light fixtures will be marked with the appropriate pictograms.

e Pursuant to the standard requirement, emergency lighting shall be connected using cables that have
the ability to work during fires and installed into the certified routes.
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OSVETLENI

o Osvétleni vnitirnich a venkovnich prostoru

Umélé osvétleni vnitinich a venkovnich prostor bude feseno ve vsech objektech. Osvétleni
bude navrzeno jako dvojvrstvé — hlavni a nahradni rozdélené¢ v poméru 2:1. Obé skupiny
osvétleni budou se samostatnym napajenim z jednoho nebo ze dvou riznych zdroju.
Osveétleni v jednotlivych prostorech bude stanoveno dle platné normy s ohledem na provadéné
¢innosti. Kazdy prostor bude zafazen dle normy a tim budou ur¢eny minimalni pozadavky na
um¢lé osvétleni (intenzita, rovnomeérnost, podani barev, oslnéni). Tyto minimalni pozadavky
budou pfipadné navySeny s ohledem na dal§i pozadavky normy (zvySené pozadavky na
kvalitu, chybéjici denni osvétleni, trvaly provoz atd.), hygienické pozadavky, pozérni
piedpisy a pozadavky zadavatele. Hodnoty pro navrh osvétleni budou uréeny a schvaleny pfti
zahdjeni projekcnich praci.

Nouzové osvétleni vnitinich a venkovnich prostor — viz bod 7.2 a 7.3

Vypocty osvétleni jednotlivych prostortt budou zpracované vypocetnim programem na PC a
budou ptilohou projektové dokumentace.

Navrh osvétleni musi byt proveden s ohledem na minimélni energetickou naro¢nost provozu
(pouziti vysoce vykonnych vybojkovych a LED zdroji, kvalitnich svitidel a optickych ¢asti,
regulaci jasu, spinani svitidel, sekci atd.), minimalni naro¢nost drzby (pozadované lhuty
vymény zdroji, adrzby svitidel atd.) a s vyuZitim nejmodernéjSich poznatkt a technologii.
Preferovany jsou inteligentni systémy osvétleni s vyuzitim standardnich protokolt (DALLI,
KNX), které umoziuji fizeni a monitoring jednotlivych komponent a napojeni na nadfazené
RS.

Pfi navrhu osvétleni musi byt dodrzeny 1 podminky z Protokolu o urceni vnéjSich vlivl a
PBR — zejména teplota okoli, pragnost, chemicka agresivita, vibrace, nebezpeéi vybuchu nebo
pozaru, pozarni odolnost.

Soucasti projektové dokumentace osvétleni budou i vykresy rozmisténi svitidel s vyznacenim
napdjeciho bodu, zaclenéni do ovladaci skupiny, systému regulace. Dale bude soucasti
dokumentace i navod na provoz a udrzbu.

o Nouzové osvétleni

Nouzové osvétleni (NO) v jednotlivych prostorech bude stanoveno dle normy a dle pozadavki
PBR (Pozarné bezpecnostniho fesent).

Nouzové osvétleni bude v chodu pouze pti vypadku hlavniho osvétleni. Nouzové osvétleni je
Vv prostorech standardné koncipovano jako unikové, pokud neni poZzadavek na protipanické.
Navrh osvétlenosti dle normy, zajist'uje zejména osvétleni inikovych a komunikacnich cest,
prostort s velkym rizikem, mist prvni pomoci, prostorti hasicich prostiedki a pozarnich
hlasicu.

Ve velinech a rozvodnach elektro musi NO plnit funkci nahradniho osvétleni s intenzitou min
1/3 umélého osvétleni dle bodu 7.1.

Napéajeni nouzového osvétleni je pozadovano z rozvadécii nouzového osvétleni s centralnim
bateriovym systémem, ktery zajiS§t'uje monitoring celého systému.

Nouzova svitidla jsou pozadovany s inteligentnimi pfediadniky umoznujici jejich ovladani a
monitoring. Vybrana svitidla budou oznacena patfi¢nymi piktogramy.

Nouzové osvétleni bude dle pozadavku norem piipojeno kabely s funkcni schopnosti pii
pozaru ulozenych do certifikovanych tras.



7.3

e Emergency lighting calculations for individual areas will be prepared by the means of a computer
program on a PC and will form an appendix to the project documentation.

e The design of the emergency lighting system shall especially take into account the necessity its
operational reliability. As small energy consumption as possible is required (using highly efficient
discharge and LED light sources, high quality light fixtures and optical parts, batteries, etc.),
minimum maintenance requirements (required replacement periods of individual light sources and
batteries, light fixture maintenance, etc.), and while utilizing the latest knowledge and technologies.

e Use intelligent emergency lighting systems, which allow for controlling and monitoring individual
components and connections to superior control systems. The emergency lighting system shall include
regular inspections (daily, monthly and annual) and issuing inspection protocols.

e The emergency lighting design shall also comply with the conditions specified in the Protocol on
determining external influences, Classification of the environment parameter groups and their
degrees of strictness and fire safety concept - especially temperature of the surroundings, dustiness,
chemical aggressiveness, vibrations, explosion or fire hazard and fire resistance.

e A part of the lighting project documentation shall be formed by light fixture layout drawings with the
given power supply point, incorporation into a control group. Moreover, the documentation shall also
include operating and maintenance manuals and an Operation Journal.

Emergency lighting requirements

e When turned on, the emergency lighting system has to be operational for at least 1 hour, with the
stipulation that 50% of the lighting capacity has to be achieved within 5 seconds and 100% within 60
seconds

e An anti-panic lighting system shall be installed in areas with no designated escape routes (halls, areas
larger than 60 m2) or small areas with increased risks.

e Emergency lighting of areas with a great risk shall be installed in areas where safety of the people
who participate in potentially dangerous processes or situations (for example, control rooms) is
required.

e Suitable measures shall be adopted in order to ensure activation of the emergency lighting system upon
outages of any part of the normal lighting power supply

e Emergency lighting shall be activated not only upon a complete outage of the normal lighting system
but also upon limited malfunctions, such as a malfunction in the terminal circuit.

e Pursuant to Decree No. 246/2001, any emergency lighting system is a fire safety device.

e Cable routes shall be designed with the objective to resist fire for a specified period of time without
interrupting the electric circuits for powering fire safety devices.

e Requirements for the functional integrity of the cable routes that power fire safety devices shall be
incorporated in the fire safety concept of the construction.

e The power supply of the emergency lighting system shall be implemented using a battery-operated
system for each control room.

e Transmission of relevant operation and malfunction states along the communication busbar to a
superior system shall be secured.

e Lighting of the escape routes shall be installed by all escape doors, in the proximity of staircases
(every single raw of stairs shall be directly lit), in the proximity of all terrain level changes, at
specified emergency exits, at any directional route changes and hallway (hall) junctions, outside and
nearby of all last exits, nearby all fire extinguishing accessories (hydrants, fire extinguishers or fire
alarm detectors) and nearby first aid stations.

e Light fixtures of escape routes shall be installed at least 2 meters above the ground.
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Vypocty nouzového osvétleni jednotlivych prostori budou zpracované vypocetnim
programem na PC a budou ptilohou projektové dokumentace.

Néavrh systému nouzového osvétleni musi byt proveden hlavné s ohledem na jeho provozni
spolehlivost. Pozadovdna je minimalni energeticka ndro¢nost provozu (pouZziti vysoce
vykonnych zatfivkovych a LED zdroju, kvalitnich svitidel a optickych ¢asti, baterii atd.),
minimalni naro¢nost udrzby (pozadované lhaty vymeény zdroji, baterii, tdrzby svitidel atd.)
a s vyuzitim nejmodernéjsich poznatki a technologii.

Pouzit inteligentni systémy nouzového osvétleni, které umoznuji fizeni a monitoring
jednotlivych komponent a napojeni na nadfazené RS. Souéasti systému NO musi byt i
provadéni pravidelnych kontrol (denni, mésicni a rocni) a vystaveni protokoll o kontrole.
Pti navrhu nouzového osvétleni musi byt dodrzeny i podminky z Protokolu o uréeni vnéjsich
vlivi a Klasifikace skupin parametri prostiedi a jejich stupiiti piisnosti a PBR — zejména
teplota okoli, prasnost, chemické agresivita, vibrace, nebezpeci vybuchu nebo pozaru, pozarni
odolnost.

Soucasti projektové dokumentace nouzového osvétleni budou i vykresy rozmisténi svitidel
S vyznacenim napajeciho bodu, zaclenéni do ovlddaci skupiny. Déle bude soucasti
dokumentace i ndvod na provoz a udrzbu, Provozni denik.

o Pozadavky na nouzové osvétleni

Minimalni doba sviceni nouzového unikového osvétleni - 1 hodina, pficemz 50% pozadované
osvétlenosti musi byt dosazeno do 5 s po zapnuti, 100% do 60 sekund.

Protipanické osvétleni musi byt instalovdno v takovych prostorech, kde nejsou urceny
unikové cesty (haly, prostory o plose vétsi nez 60m2) nebo v menSich prostorech, kde je
piidavné riziko.

Nouzové osvétleni prostort s velkym rizikem musi byt instalovano v takovych prostorech,
kde je teba zajistit bezpecnost lidi zacastnénych na potencidlné nebezpecnych procesech
nebo situacich (napft. veliny).

Musi byt navrzena vhodné opatfeni k tomu, aby pii vypadku jakékoliv ¢asti normélniho
napdjeni osvétleni, bylo aktivovano osvétleni nouzove.

NO musi byt aktivovano nejen pii Uplném vypadku napdjeni normalniho osvétleni, ale i
Vv ptipad¢, ze se jedna o omezenou poruchu, jako je napt. porucha v koncovém obvodu.
Nouzové osvétleni je dle Vyhlasky ¢. 246/2001 poZarné bezpecnostni zatizeni.

Kabelové trasy musi byt konstruovany tak, aby byly schopny odoldvat po stanovenou dobu
pusobeni pozaru, aniz by doSlo k pferuseni elektro obvodl pro napdjeni poZarné
bezpecnostnich zatizeni.

Pozadavky na funkéni integritu kabelovych tras, slouzicich pro napajeni pozarné
bezpecnostnich zatfizeni, musi byt soucasti pozarné bezpecnostniho feSeni stavby.

Napéjeni NO musi provedeno se samostatnym centralnim bateriovym systémem pro kazdou
ustfednu.

Musi byt zajistén prenos relevantnich provoznich a poruchovych stavli po komunikaéni
sbérnici do nadfazeného systému.

Osveétleni tinikovych cest musi byt instalovano u kazdych unikovych dvefi, v blizkosti schodii
(kazda tada schodli musi byt pfimo osvétlena), v blizkosti kazdé zmény urovné terénu, na
pfedepsanych nouzovych vychodech, u kazdé zmény sméru, u kazdé kiizovatky chodby
(haly), vné a blizko kazdého posledniho vychodu, v blizkosti kazdého hasiciho prostfedku
(hydrantu, hasiciho pfistroje, nebo pozéarniho hlésice), v blizkosti stanic prvni pomoci.
Osvétleni tnikovych cest musi byt instalovdno minimaln€ 2 m nad zemi.



7.4 Lighting of roads, public and internal block lighting

Roads, including pedestrian crossings, shall be lit pursuant to the appropriate standards. Each road
shall be included pursuant to the given standard. This will determine the minimum lighting
requirements (brightness, limiting glare, lighting of the surroundings, horizontal lighting, semi-
spherical lighting, cylindrical lighting, vertical lighting). These minimum requirements may be
extended by hygienic requirements and by the requirements of the customer. Individual values will
be determined and approved upon the commencement of the design works. Lighting of the pedestrian
crossings should also take into account the situation of the adjoining lit road sections.

Road and designated pedestrian crossings requirements will be applied for public as well as internal
block lighting.

The intensity of the newly built lighting shall comply at least with the appropriate standards and must
be verified by independent tests.

Lighting will be turned on automatically (astronomic clock, dusk sensor, switching clock) with the
option to turn it on manually and from a superior control system.

The lighting shall be powered from the public lighting switchboards or from the light switchboards.
The power supply system shall be monitored and it shall be possible to control it remotely from a
superior control system. The manner and extent will be specified by the client.

Light fixture brightness regulation will be applied to selected units with regard to possible savings.
Will be specified by the client.

The newly built lighting shall be of a LED design

Individual posts should be of a socket-free design and their type should be determined by the
customer.

Large systems will have a power supply of a circular design in order to improve reliability. Cables
will be installed with protectors at road underpasses and at locations with an increased risk of
damages to the power supply cables.

Underground cable routes with power cables will also have a grounding strip installed. Connection to
the joint grounding system will be implemented.

Lighting calculations will be executed by the means of a computer program on a PC and will form an
appendix to the project documentation.

The design of lighting shall be prepared with as small energy consumption requirements as possible
(using highly efficient LED light sources, high quality light fixtures and optical parts, brightness
regulation, switches, sections, etc.), minimum maintenance requirements (required replacement
periods of individual light sources, light fixture maintenance, etc.), and while utilizing the latest
knowledge and technologies.

The design of lighting system shall also comply with the conditions specified in the Protocol on
determining external influences - especially temperature of the surroundings, dustiness, chemical
aggressiveness, vibrations, explosion or fire hazard, fire resistance and Classification of the
environment parameter groups and their degrees of strictness.

A part of the lighting project documentation shall be formed by light posts and fixture layout drawings
with the given power supply point. Moreover, the documentation shall also include operating and
maintenance manuals.

7.5 Aeronautical day and night warning lights

- If aeronautical lighting is required, the procedure shall follow regulation L 14 “AIRPORT” of the
Civil Aviation Authority

- The equipment design must be consulted with the Civil Aviation Authority that will then issue a
binding statement on the implementation of the designed equipment
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o Osvétleni pozemnich komunikaci, verejné a vnitroblokové osvétleni

Osveétleni pozemnich komunikaci v¢etné piechodt pro chodce bude stanoveno dle norem.
Kazda komunikace bude zafazena dle normy a tim budou ureny minimalni pozadavky na
osvétleni (jas, omezujici oslnéni, osvétleni okoli, vodorovnd osvétlenost, polokulova
osvétlenost, valcova osvétlenost, svisla osvétlenost). Tyto minimalni pozadavky budou
pfipadné navyseny o hygienické pozadavky a pozadavky zadavatele. Hodnoty budou urceny
a schvaleny pfi zahajeni projek¢nich praci. Pro osvétleni piechodl pro chodce, bude téz
zohlednéna situace ptilehlych osvétlenych tisekli komunikace.

Pozadavky pro pozemni komunikace a uréené piechody pro chodce budou aplikovany i pro
vetejné a vnitroblokové osvétleni.

Intenzita noveé budovaného osvétleni musi minimaln¢€ vyhovovat pfisluSnym normam a musi
byt ovétena nezavislym méfenim.

Osvétleni bude spindno automaticky (astronomické hodiny, soumrakové cidlo, spinaci
hodiny) s moznosti ruéniho spinani a spinani z nadfazeného RS.

Napajeni osvétleni musi byt z rozvadécii vefejného osvétleni piipadné ze svételnych
rozvadécl. Pozadovan je monitoring systému napdjeni a moznost dalkového ovladani
z nadiazeného RS. Zpiisob a rozsah upiesni zadavatel.

U vybranych celkii bude provedena regulace jasu svitidel s ohledem na mozné uspory.
Upfiesni zadavatel.

Nové budované osvétleni musi byt v LED provedeni.

Stozary musi byt v bezpaticovém provedeni a urc¢eného typu zadavatelem.

Velké systémy budou mit okruzni napajeni pro zvyseni spolehlivosti. Podchody komunikaci
a Vmistech se zvySenym rizikem poSkozeni napdjeciho kabelu budou kabely uloZeny
Vv chrénickach.

V podzemnich kabelovych trasach bude v soubéhu s napdjecim kabelem veden i zemnici
pasek. Bude provedeno napojeni na spole¢nou zemnici soustavu.

Vypolty osvétleni budou zpracované vypocetnim programem na PC a budou pftilohou
projektové dokumentace.

Navrh osvétleni musi byt proveden s ohledem na minimélni energetickou naro¢nost provozu
(pouziti vysoce vykonnych LED zdroja, kvalitnich svitidel a optickych ¢asti, regulaci jasu,
spinéani svitidel a sekci atd.), minimalni naro¢nost drzby (pozadované lhiity vymeény zdroji,
udrzby svitidel atd.) a s vyuzitim nejmodernéjSich poznatki a technologii.

Pfi navrhu osvétleni musi byt dodrzeny i podminky z Protokolu o urceni vnéj$ich vlivi —
zejména teplota okoli, praSnost, chemicka agresivita, vibrace, nebezpeci vybuchu nebo
pozaru, pozarni odolnost a Klasifikace skupin parametri prostedi a jejich stupfiii pfisnosti.
Soucasti projektové dokumentace osvétleni budou 1 vykresy rozmisténi stozarii, svitidel
s vyznacenim napajeciho bodu. Dale bude sou¢asti dokumentace i navod na provoz a udrzbu.

o Letecké denni a no¢ni vystrazné osvétleni

V ptipad¢ nutnosti instalace leteckého osvétleni je potieba postupovat dle predpisu L 14
L, LETISTE* Utadu pro civilni letectvi.

Navrh zafizeni je nutné konzultovat s UCL, ktery poté vyda zavazné stanovisko k realizaci
navrzeného zafizeni.

Svételna navéstidla pouzita pro letecké no¢ni a denni vystrazné osvétleni musi mit doklad
»Souhlas s vyuzitim vyrobku v civilnim letectvi s ICAO Annex — 14 . Tento souhlas vydava
vyrobei Technicky inspektorat UCL CR.

Pted uvedenim do provozu je pozadovéno zaslani geodetického zaméteni z diivodu zaneseni
objektu do databaze piekazek leteckych map na UCL



e - Light signals used for aeronautical night and day warning lights must be provided with the “Approval
for use of the product in civil aviation with ICAO Annex — 14”. This approval is issued for the
manufacturer by the Technical inspectorate of the Civil Aviation Authority of the Czech Republic.

e Before commissioning, a geodetic survey is required for entering the object into the database of
obstacles in aeronautical maps at the Civil Aviation Authority

e All installation must be performed in compliance with valid CSN standards and standards of ORLEN
Unipetrol RPA

Documentation:

ATEX certificates

Declaration of conformity

Technical parameters of electro devices

Size drawings

Switchboard production documentation

Protocols on measuring light intensity by an accredited laboratory

Connection diagrams

Setup values for assessments

List of spare parts

List of recommended spare parts for the initial equipment

Description of the painting system

Protocols on measurements and tests conducted by the manufacturer - type tests, piece tests, etc.
Protocols on conducted measurements and tests after installation.

Installation and connection instructions

Repair requirements, i.e. if repairs can be conducted by the user or a repair shop. (in Czech).
Information necessary for repairs of electric devices (in Czech)

Operation manuals (in Czech)

Calculations (lighting, post foundations, etc.)

Vendor list:
Public lighting posts manufacturer:

e AMACO
e ELVS. Morava
e Kooperativa, production-business cooperative

Public light fixtures manufacturer:

e Elektrosvit Svatobofice

e Modus

« Vyrtych

« AMPERA Artechnik Schreder, a.s. (type LED Ampera Mii Zebra/64LED/700mA/CW139W)
« Philips (type LED LumiStreet BGS214 ECO171/740)

« Sovert (MINI MARTIN, MICRO MARTIN)

46/148

N 11 012 CZ-EN

«  Veskera instalace musi byt provedena v souladu s platnymi normami CSN a ORLEN
Unipetrolu RPA

Dokumentace:

* ATEX Certifikaty

* Prohlaseni o shod¢

* Technické parametry elektro zatfizeni

* Rozmérové vykresy

* Vyrobni dokumentace rozvadéci

* Protokol o méfeni intenzity osvétleni akreditovanou laboratoii

* Piipojovaci schémata

* Hodnoty nastaveni pro vyhodnocovani

* Seznam nahradnich dilt

* Seznam doporucenych nahradnich dilt pro prvotni vybavu

* Popis natérového systému

* Protokoly o méteni a zkouskach provedenych vyrobcem - typové zkousce, kusové zkousce
atd.

* Protokoly o provedeném méfeni a zkouskach po nainstalovani.

» Instrukce pro instalaci a pfipojeni

* Pozadavky na opravy, zda smi byt provadény uzivatelem nebo opravnou. (¢esky).

* Informace nezbytné pro opravy elektrickych zatizeni (¢esky)

» Navody k obsluze (Cesky)

* Vypocty (osvétleni, zakladl stozara atd.)

Vendor list:

Vyrobce stozaril vefejného osvétleni:

« AMACO
+ ELV S. Morava
» Kooperativa, vyrobné obchodni druzstvo

Vyrobce svitidel vetejného osvétleni:

* Elektrosvit Svatoboftice

« Modus

- Vyrtych
AMPERA Artechnik Schreder a.s. (typ LED Ampera Mii Zebra/64LED/700mA/CW139W)
Philips (typ LED LumiStreet BGS214 ECO171/740)
Sovert (MINI MARTIN, MICRO MARTIN)



LED lights manufacturer (including light fixtures for explosion-hazardous environments):

Emergency lighting system manufacturer:

Manufacturer of the light fixtures to the explosion-hazardous environment:

Adiled Power
Agile Europe
CZ - Ex
Dialight
Elektrosvit Svatobofice
EATON/Ceag
Stahl

Vyrtych

Teslux

Philips

Xenium Europe
DoublePower
Trevos

Sovert

ATM Lighting

EATON/Ceag
Stahl

Ceag

Elektrosvit Svatobofice
Stahl

Techned Benelux
CZ - Ex

47/148

Vyrobce LED svitidel (véetné svitidel do prostiedi s nebezpecim vybuchu):

Adiled Power
Agile Europe
CZ - Ex
Dialight

Stahl
EATON/Ceag
Vyrtych

Teslux
Elektrosvit Svatobofice
Philips

Xenium Europe
DoublePower
Trevos

Sovert

ATM Lighting

Vyrobce systémill nouzového osvétlen:

Vyrobcee svitidel do prostiedi s nebezpecim vybuchu:

EATON/Ceag
Stahl

EATON/Ceag

Elektrosvit Svatobofice
Stahl

Techned Benelux

CZ - Ex
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8. WIRING

8.1

General conditions

All terminal boards of individual devices, including installation boxes, shall be normally accessible
without any auxiliary structures.

All conductors in all switchboards (high voltage, medium voltage, low voltage) have to be terminated
in connecting blocks, alternatively using compression insulation end pieces (not applicable to LDS —
for LDS, all conductors must always be terminated in connecting blocks). All exceptions have to be
approved in writing by the given project manager / ordering party.

Connecting conductors in the IT 500/690V network

Without a PE terminal on the appliance side

- A green-yellow conductor will not be connected, on the side of the appliance it will be terminated in
the connecting blocks and terminated using a certified insulating end piece. On the side of the source
it will be connected to the grounding network.

With a PE terminal on the appliance side

A green-yellow conductor will be connected on the side of the appliance and the source as well to the
PE terminal

Cable routes will be installed separately for the electro part, 1&C, light current wires, optical
connections, etc.

Material and surface treatment of the cable routes shall correspond to the local conditions specified in
the Protocol on determining external influences and in the Classification of the environment parameter
groups and their degrees of strictness of the given operation.

Channels and trays should be only covered in exposed areas (in the areas under valves that can become
quite polluted and under walk-on grates in the case of full channels). Furthermore, they should also be
covered when it is necessary for the given operation.

Cables in the cable routes installed outside should be fastened along horizontal sections by binding
bands with a steel core that are resistant to UV radiation and high temperatures. Fastening along vertical
sections should be implemented using fixed cable clamps (such as SONAP). Inside, the binding bands
can be plastic, with an increased thermal resistance at horizontal sections. Fastening at vertical sections
will be implemented using a cable clamp (such as SONAP).

Note: When specifying galvanized materials, corresponding corrosion classes of the designed routes
pursuant to CSN EN ISO 12944-2 shall be stated. (For chemical production facilities, we require that
the supplied material is of corrosion classes C4 or C5-I).

When connecting to the existing power supply system, their power sufficiency shall be recalculated
and the complete calculations shall be included in the technical report.

When installing cables into the existing cable routes, the load and spatial capacity of the existing
cable routes, channels and cable beddings shall be recalculated. When designing installation of new
cable routes and locations of the projected cables, a 50% reserve within the usable cross-section of
the cable channel or ladder has to be maintained.

At the leads to new technology and for selected outlets, the contractor shall install electric meters for
measuring active and reactive energy.
As a part of the building process of the new technology, the extent and manner of disassembly and
liquidation of electro devices that will not be used any more after the new technology is built shall be
determined.

The purpose of each cable route should be marked on the side wall(medium voltage, low voltage, 1&C,

)
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ELEKTROINSTALACE
Obecné podminky

e Veskeré¢ svorkovnice jednotlivych zafizeni v€etné instalacnich krabic musi byt bézné dostupné bez
jakychkoli pomocnych konstrukei.

e Veskeré vodiCe v elektroinstalacich vSech rozvadéca (vvn, vn, nn) musi byt zakonceny ve
svorkovnicich, popfipadé lisovaci izola¢ni koncovkou (neplati pro LDS — pro LDS budou vzdy
vSechny vodice zakonéeny ve svorkovnicich). Pfipadné vyjimky musi byt pisemné schvaleny od
vedouciho investi¢ni akce/zadavatele upravy.

Pripojeni vodici v siti I'T 500/690V

Bez svorky PE na strané spotrebice
o Zeleno-zluty vodi¢ nebude zapojen, na strané spotiebi¢e bude ukoncen ve skiini svorkovnice a
ukoncen certifikovanou izola¢ni koncovkou. Na stran€ zdroje bude pfipojen k zemnici siti.

Se svorkou PE na strané€ spotrebice

o Zeleno-zluty vodi¢ bude ptipojen na strané spotiebice i zdroje ke svorce PE.

o Kabelové trasy budou provedeny samostatné pro ¢ast elektro, MaR, slaboproudé instalace, optické
propojeni atd.

e Material a povrchové tprava kabelovych tras musi odpovidat mistnim podminkdm stanovenym v
Protokolu o uréeni vnéjsich vlivii a Klasifikaci skupin parametra prostiedi a jejich stupiii ptisnosti
daného provozu.

e Krytovani Zlabi a lavek je nutné jen v exponovanych mistech (pod ventily kde je moznost velkého
znecisténi a v ptipadé plnych zlabli pod pochozimi rosty). Dale v ptipadé kde je to nezbytné nutné
pro provoz.

e Upevnéni kabeld v kabelovych trasich musi byt provedeno ve venkovnim prostfedi na
horizontalnich tsecich vazacimi pasky ocelové s plastovym potahem, nebo plastové se zvySenou
odolnosti proti povétrnostnim podminkam a odolnosti vi¢i UV zafeni a vySim teplotam. Na
vertikdlnich tsecich bude provedeno pevnou kabelovou ptichytkou (napt. SONAP). Ve vnitinich
prostorach lze pouzit pasky plastové se zvySenou teplotni odolnosti na horizontalnich usecich a na
vertikdlnich tisecich bude provedeno pevnou kabelovou ptichytkou (napt. SONAP).

e Pii specifikaci zarové zinkovanych materialti je nutné uvést korozni tfidu navrzenych tras dle CSN
EN ISO 12944-2. (Pro chemické vyrobny pozadujeme dodat material korozni tfidy C4 nebo C5-I).

e Pii pfipojeni na stavajici systém napajeni musi byt proveden prepocet jeho vykonové dostatecnosti
véetné uvedeni kompletnich vypocti do technické zpravy.

o PiiuloZeni kabell do stavajicich kabelovych tras musi byt proveden pfepocet nosnosti a prostorové
kapacity stavajicich kabelovych tras, zlabt a ulozeni kabeli. Pfi ndvrhu a instalaci novych
kabelovych tras a umisténi projektovanych kabeli musi byt dodrzena podminka na zachovani
minimalné 50% rezervy ve vyuzitelném prurezu zlabu nebo zebtiku.

e Na ptivodech novych technologii a u zadavatelem vybranych vyvodii musi byt osazeny elektromeéry
pro méteni ¢inné a jalové energie.

¢ V ramci vystavby nové technologie musi byt stanoven rozsah a zptisob demontéze, likvidace elektro
zatizeni, které po vystavbé nové technologie nebude jiz provozovano.

e Na kazdé kabelové¢ trase (na boc¢ni stén¢) bude vyznaceno pro jaky ucel je pouzita (VN, NN, MaR,

)




e Electric controllers (such as control relays, contactors and signal lights) have to be permanently

connected to a grounded conductor.

Nadpreudovy ochranny
phstro) Spinany vodic

_ I B
=0 Ly

Spoletny vodic

8.2 Cable marking

e Marking cables along the elevated exterior cable routes:

YVVVVYVYY

by minting on stainless labels

by milling to UV-resistant plastic labels

the marking shall be at the given exit/entry of the structure
at crossings and branching locations of the cable route
every 25 m.

e Marking cables along the ground cable routes:

YVVVVVVY

by minting on stainless labels

by milling to plastic labels

the marking shall be at the given exit/entry of the structure
the marking shall be before and after every cable protector
before and after every cable connector

at crossings and branching locations of the cable route
every 5m.

e Marking cables inside of buildings and cable collectors:

YVVVVVVY

by minting on stainless labels

by milling to plastic labels

by permanent markings (using laser imprints) on plastic labels
the marking shall be at the given exit/entry of the structure

at crossings and branching locations of the cable route

when passing individual fire partitions from their both sides
every 25 m.

e Attaching labels to the cables:

>
>

o Stainless labels shall be used in areas where reactions with chemical substances can be expected.

UV resistant straps.
stainless straps (only for multi-wire cables).

8.3 Cable network

Medium-voltage cables
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e Elektrické ovladace (napt. ovladaci relé, stykace, signalni svétla), musi byt trvale pfipojeny k
uzemnénému vodici.

Nadpreudovy echranny
phistra Spinany vodit

_ 1 B
=

Spoletny vodie

8.2 Znaceni kabelu

e Znaceni kabelll na nadzemnich venkovnich kabelovych trasach:
» razenim na nerez Stitky,
» frézovanim na UV odolné plastové stitky,
» znaceni bude u vystupu/vstupu z objektu,
» na kfizeni a rozdé€leni kabelové trasy,
» kazdych 25m.

e Znaceni kabelll zemnich kabelovych tras:
» razenim na nerez Stitky,
» frézovanim na plastové stitky,
» znaceni bude u vystupu/vstupu z objektu
» znaceni bude pied a za kazdou kabelovou chréanickou,
» pred a za kazdou kabelovou spojkou,
» na kfizeni a rozdé€leni kabelové trasy,
» kazdych Sm.

e Znaceni kabelli uvniti budov a kabelovych kolektort:
» razenim na nerez Stitky,
» frézovanim na plastové stitky,
» nesmazatelnym popisem (laserovy potisk) na plastové stitky,
» znaceni bude u vystupu/vstupu z objektu,
» na kiizeni a rozdéleni kabelové trasy,
» pii pruchodu protipozarni piepazkou z obou stran
» kazdych 25m.

e Uchyceni §titkii na kabelu:
» UV odolné pasky.
» nerez pasky (pouze u vice zZilovych kabelt).
e V provozech, kde hrozi reakce s chemickymi latkami, se pouZiji nerezové $titky.

8.3 Kabelova sit’

Kabely vn



Pursuant to the valid edition of CSN 34 7405, in a network with “ineffectively grounded zero point”,
medium-voltage cables of category B must be used, which assumes a grounding connection not
exceeding 8 hours while adhering to a maximum of 125 hours of ground connection / year.

If these conditions cannot be met, then a cable for high nominal voltage shall be used, otherwise the
service life of the cable is shortened due to increased voltage load.

Installing cables on bridges and cable trays

Power low voltage cables shall be installed side by side - when the cable bedding is tight, the cable
current-carrying capacity shall be reduced.

Power medium voltage cables shall be installed side by side with a gap between them. This gap shall
be at least as big as the diameter of the given cables.

Control cables shall be laid in bundles.

Cable routes laid on cable trays that will be installed on top of each other shall have a gap of at least 250
mm between them. They shall be installed in a sequence from higher to lower voltages (greater on the
top).

Cable routes for medium voltage cables have to be fitted with a nonflammable panel that separates
individual routes from each other and from other voltage levels.

Cable attachment manner on the cable trays will be determined by the client. No tightening straps shall
be used.

Cable routes and auxiliary cable structures for the cable routes on bridges shall be of a screw-in design
and demountable (without welding).

Rising bridges shall be fitted with demountable steel covers up to the height of 3 meters above the
platform against mechanical use.

When designing cable routes along new bridges, the bridges should be designed in compliance with the
electro-technical rules ESC 33.01.02 to standard CSN 33 2000-5-52. The cable bridges shall be designed
as passable cable channels, i.e. in a way that employees can stand straight and work in it. The cable
bridges shall be designed with walkable platforms.

Connecting structural elements in the vibration-hazardous areas have to be secured against the impact
of vibrations.

Installing cables in the ground

Individual cable routes in the ground must not be embedded in the ground in layers on top of each other.
This stipulation does not apply to locations where the cable route narrows into cable protectors and cable
underpasses.

All changes or installation of a new cable route on ORLEN Unipetrol premises shall be consulted and
approved in advance by ZMPA, who shall obtain approvals from the corresponding underground
network administrators.

Regardless of the voltage level, any new cable route shall be installed at the level of the existing cable
routes.

At the crossing locations, optical cables shall be installed under the existing cable routes. This measure
reduces the risk of damages to optical cables.

Medium voltage cables installed in the ground cable routes shall be separated from each other by a
brick divider along their entire length.

Low voltage cables installed in the ground cable routes shall be separated from each other by a brick
divider every five meters.

Passages through building structures or underground route channels shall be implemented using
grommets (for example, RDSS, EPAF, HSI or ROXTEC) with the objective to prevent water leakage.
Ground cable routes shall be set in sand. A brick rack shall be installed at the edge of the routes and
the cable routes themselves shall be bricked in.
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Dle CSN 34 7405 v platné edici, musi byt v siti s "nei¢inné uzemné&nym nulovym bodem" pouzity
vn kabely kategorie B, kterd statisticky pfedpokladd zemni spojeni nepiekracujici 8 hodin pfi
dodrzeni max. 125 hod zemniho spojeni / rok.

Neni-li mozno tyto podminky dodrzet, pouzije se kabel na vyssi jmenovité napéti, jinak dojde ke
zkréaceni zivotnosti kabelu, zpisobeném vyssim napétovym namahanim.

UloZeni kabelii na mostech a kabelovych lavkach

Silové nn kabely pokladat vedle sebe - pfi tésném ulozeni kabelli nutné snizit proudovou zatizitelnost
kabelt.

Silové vn kabely pokladat vedle sebe s mezerou o minimalni velikosti priméru kabelu.

Ovladaci kabely budou vysvazkovany.

Kabelové trasy ulozené na lavkach, které budou pokladany nad sebou, musi mit minimalni rozestup
od sebe 250mm, fazené od vyssiho k niz§imu napéti (vyssi nahote).

Kabelové trasy pro vn kabely musi byt vybaveny nehoflavou deskou oddélujici jednotlivé trasy
vzajemn¢ mezi sebou a také vici ostatnim napétovym hladinam.

Uchyceni kabelll do kabelovych lavek bude uréeno zadavatelem, nesmi byt pouZity stahovaci pasky.
Kabelové lavky a pomocné ocelové konstrukce pro kabelové trasy na mostech musi byt Sroubované
a demontovatelné (bez svarovani).

Stoupaci lavky do vysky 3 metr nad ploSinou musi byt opatfeny rozebiratelnym ocelovym krytem
proti mechanickému pouziti.

Pfi navrhovani kabelovych tras na novych mostech, navrhovat tyto mosty v souladu s
elektrotechnickymi pravidly ESC 33.01.02 k norm& CSN 33 2000-5-52. Kabelové mosty budou
projektovany jako kabelové kanaly priichozi tzn., provedeny tak aby v ném pracovnik mohl pracovat
a vzptimené se pohybovat. Kabelové mosty budou projektovany s pochozimi lavkami.

V prostorach s rizikem vibraci je nutné spojovaci prvky konstrukce zajistit proti vlivu vibraci.

UloZeni kabelu v zemi

Kabelové trasy ulozené v zemi nesmi byt v soubéhu ukladany ve vrstvach nad sebou. To neplati
v mistech zizeni kabelové trasy do kabelovych chrani¢ek a kabelovych podchodd.

Kazda zména nebo poloZeni nové kabelové trasy na izemi ORLEN Unipetrolu musi byt projednana
a predem schvalena SUG, ktery zajisti vyjadieni piislu$nych spravetl podzemnich siti.

Kabelova trasa bez ohledu na vysi napéti musi byt uloZena na trovei stavajicich kabelovych tras.
Optické kabely se v mistech kiiZeni ulozi pod stavajici kabelové trasy. Timto opatfenim se snizuje
riziko poskozeni optickych kabeli.

vn kabely v zemnich kabelovych trasach budou mezi sebou oddé€leny cihlovou piepazkou po celé
délce.

nn kabely v zemnich kabelovych trasach budou mezi sebou oddéleny cihlovou ptepazkou po kazdych
peti metrech.

Prichod stavebni konstrukci budov nebo kanalti do podzemni trasy, musi byt z diivodu zamezeni
pruniku vody a plynu, proveden pies prichodky (napi. RDSS, EPAF, HSI, ROXTEC).

Zemni kabelova trasa bude zapiskovand, na okraji trasy provedena cihlova zahradka, kabelova trasa
bude shora zacihlovana.

V prostupech pod komunikacemi, nebo ptipadné v mistech kiizeni s jinymi sitémi se musi polozit
kabelové chranicky (s dostate€nou rezervou) a kabely vloZit do chranicek. V mistech komunikaci se
musi provést obetonovani kabelovych chranicek s ohledem na zatizeni komunikace. Volné chranicky
se uzaviou zatkou proti znecisténi.



Cable marking in above-the-ground exterior cable routes and inside of buildings and cable collectors shall

Cable protectors shall be installed at passages under roads and at the locations of crossings with other
networks and the cables shall be inserted into these protectors (with a sufficient reserve). Cable
protectors at road locations shall be concreted around, adequately to the given road weight capacity.
Empty protectors shall be closed using a plug against pollution.

The design of cable routes and their acceptance shall be always consulted with the appropriate cable
administrator.

Prior to backfilling the cable routes, the routes shall be surveyed and the results submitted to ZMPA in

the “dgn” format.

Documentation of the real implementation of cable routes (cross-sections along the cable route, design
of the connectors) shall be submitted to the appropriate operator of the cable network in a digital form.

LDS cable marking

For marking the LDS ESU cables, cable labels made by KABEEX shall be used (Picture 8.3.1).

Picture 8.3.1

The LDS ESU cables are marked by the means of a numeric row for individual voltage levels.
Cable numbers for newly installed cables are assigned by the LDS administration.
Numbers shall be imprinted on the cables using a die; the font size shall be 10 mm.

be done:

Every 25 m
By the exit/entry of the structure
At the cable routes crossing locations

Cables in the ground cable routes shall be marked:

The works may be commenced only based on a valid permit for conducting excavation works pursuant to
Directive S 372, as amended, and related documents, approved by all participants of the approval proceedings.

Every 5 m.

Marking shall be by the exit/entry of the structure

Before the entry to and the exit from the given cable protector
Before and pass each cable coupling

At the cable routes crossing locations

Excavation works

The permit shall include an exact layout of underground networks, locations where the works will be

conducted, or project documentation of the given contract.

All conditions specified by the administrators of individual networks and district managers (including

adjoining districts) of the areas where the activities are taking place shall be fulfilled.

One of the employees shall always have the valid permits for conducting the works, including the given

layout of the excavation location, on him/her for possible inspections.

This employee shall stay in touch with the given client who has ordered the excavation works (or the
CHI construction site supervisor). Shall there be any doubts with regard to the given route, the client

shall contact the networks managers and determine further proceedings in cooperation with them.

Should the excavation works be conducted for the purpose of laying cables, the LSD manager shall be
contacted prior to the commencement of the works and excavation conditions shall be determined. The
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Provedeni kabelové trasy a jeji prevzeti se musi vzdy konzultovat s pfisluSnym spravcem kabelt.
Pted zdhozem kabelové trasy se musi provést zaméieni kabelové trasy. Vykres zaméteni tras formatu
,,dgn® predat OUG.

Dokumentaci skutecného provedeni kabelovych tras (fezy v kab. trase, provedeni spojek) se musi
ptedat provozovateli kabelové sité 1 v digitalni formé¢.

Znaceni kabelii pro LDS

Pro znaceni kabelti LDS JESL budou pouzity kabelové stitky fy KABEEX (obr. ¢. 8.3.1).

Obrazek ¢. 8.3.1

Kabely LDS JESL jsou znaCeny ¢iselnou fadou pro jednotlive napétove hladiny
Cislo kabelu pro nové polozené kabely ptidéluje sprava LDS
Oznaceni ¢isla kabelu bude provedeno raznici o velikosti pisma 10mm.

Znaceni kabell na nadzemnich venkovnich kabelovych trasach, uvnitt budov a kabelovych kolektort
bude provedeno:

kazdych 25m
u vystupu/vstupu z objektu
v mist¢ kiiZeni kabelovych tras

Znaceni kabeld zemnich kabelovych tras bude provedeno:

kazdych Sm

znaceni bude u vystupu/vstupu z objektu

pred vstupem a vystupem z kabelové chranicky
pted a za kazdou kabelovou spojkou

Vv misté kfiZzeni kabelovych tras

Provadéni vykopovych praci

Préce lze zahdjit pouze na zéklad¢ platného povoleni pro provadéni vykopovych praci dle smérnice S 372
Vv platném znéni a s ni souvisejicich dokumentti, schvaleného v§emi ucastniky povolovaciho fizeni.

Soucasti povoleni musi byt pfesna situace podzemnich rozvodi, mista kde budou vykopové prace
provadény, nebo projektovd dokumentace pro danou zakazku.

Bezpodmine¢né dodrzovat vSechny podminky stanovené spravci jednotlivych siti a vedoucich
obvodu (i prilehlych), ve kterych probiha ¢innost.

Platna povoleni pro provadéni praci v€. situace mista vykopu musi mit jeden z pracovnikit vzdy
s sebou k piedlozeni ke kontrole.

Udrzovat kontakt s objednatelem (ptipadné stavebnim dozorem CHI) vykopovych praci, ktery by mél
Vv piipad¢ vzniklych nejasnosti v trase kontaktovat spravce siti a spolu s nim stanovit dal$i postup.
Pokud se jedna o vykopové prace pro pokladku kabell, kontaktovat spravee LDS a pied zapocetim
praci si stanovit postup a podminky za kterych bude vykop provadén. Stejné plati, pokud situace
V terénu neni totoznd s projektovou dokumentaci.

Pti vlastnim provadéni vykopovych praci je nutné postupovat s maximalni opatrnosti, protoze kabely
neni mozné az na vyjimky vypnout a zajistit.

Rozméry vykopu musi odpovidat rozsahu provadénych praci



8.4
LDS

same stipulation applies if the situation on the ground differs from the corresponding project
documentation.

The actual excavation works shall be conducted with maximum care since the cables, with some
exceptions, cannot be turned off and secured.

Dimensions of the excavation shall correspond to the extent of the conducted works.

Covering bricks can be removed from the cable routes only in the extent that is absolutely necessary.
When the bricks are removed, nobody shall walk on the cables and the exposed cables shall be covered
(for example, by a wooden board).

Should a greater volume of water be found in the excavation (ground water or water from a nearby
defective water main pipeline), its pumping directly from the excavation locations shall be secured or a
suitable reservoir, to which the water shall be led, shall be erected next to the given cable route.

When conducting excavation works, no material shall be stored along the adjoining routes and
movement of heavy machinery along cable routes shall be limited.

The actual position of the cable route has to be verified by a manually excavated probe.

Excavated probes have to be of such dimensions that unambiguously ensure that the structure in question
is a cable route.

Should the cables become damaged as a result of the excavation works, the works shall be immediately
suspended and employees of the connection team — tel. 2220, 736 505 288 - or the administrator of the
cable networks — tel. 4965, 6871 - shall be notified via the manager of the given working team or
construction site supervision personnel. Excavation works can be renewed only after determining the
damaged cable, which shall be turned off and secured.

Marking of the components in switchboards and other devices — does not apply to

Marking and names of individual components and devices shall be implemented pursuant to the given valid
standard. Existing wiring pursuant to Table 8.4.1.

Table 8.4.1
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Odcihlovani kabelové trasy provadét pouze v nezbytné mife, nepohybovat se po odcihlovanych
kabelech, odcihlované kabely zakryt (napt. dfevénou deskou).

V ptipadé, ze se ve vykopu vyskytne vét§i mnozstvi vody (spodni voda nebo z blizké poruchy
vodovodniho potrubi), musi byt zajisténo odcerpavani vody piimo z mista vykopu, nebo vytvofit
vedle kabelové trasy vhodnou jimku, do které bude voda stékat.

Pti provadéni vykopovych praci neskladovat na okolnich trasach zadny material a omezit pohyb tézké
techniky na kabelovych traséach.

Skute¢nou polohu ulozeni kabelové trasy je nutno ovéfit ruéné kopanou sondou.

Kopana sonda musi mit takové rozméry, aby bylo jednozna¢né stanoveno, ze se jedna o kabelovou
trasu.

Pti poskozeni kabelu béhem provadéni vykopovych praci, je nutné neprodlené pierusit prace a
uvédomit prostiednictvim vedouciho pracovni ety nebo stavebniho dozoru pracovniky spinaci ety
— tel. 2220, 736 505 288 nebo spravce kabelovych siti — tel. 4965, 6871. Pokra¢ovat ve vykopové
¢innosti lze az po zjisténi vadného kabelu, jeho vypnuti a zajisténi.

8.4 Znaceni komponentu v rozvadécéich a zarizenich — neplati pro LDS

Znaceni a nazvy novych komponentt a zafizeni, bude provedeno dle platné normy. Stavajici instalace dle
tabulky ¢. 8.4.1.

Tabulka ¢. 8.4.1
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Device Marking [Devices located in substations and | Marking
operation units
Devices located in Transformer ™=
switchboards
Medium voltage switchboard 10 kV R10.
Supply circuit breaker QFA | Medium voltage switchboard 6 kV R6.
Supply fuse isolator QFU [Low voltage switchboard 500 V RO5.
Circuit breaker F Low voltage switchboard 400 V RO4.
Motor starter FA Circular motor switchboard OMR
Current protector Fl Circular light switchboard OSR
Thermal protection FA Motor-operated switchboard MR
Contactor module with Light switchboard SR
integrated protection QF
Electronic protection FE Compensation switchboard RK
Fuse FU Direct current switchboard RU
Fuse isolator FU Heating distribution board RT
Excessive voltage Switchboard for automation of the
. FV SAH
protection gas burners
Contactor Switchboard for automation of the
KM SAOF
blowers and sprayers
Auxiliary relay KA Switchboard for the main gas shut- HUP
off valve
Time relay KT UPS system UPS
Acoustic signal box HA Permanent voltage switchboard RTN
Optical signal box HL Control box LC
Switch SA Terminal board box MX
Switch SA Transitional box MXO
Button SB Motor XM
Ammeter PA Thermal appliance EH
Voltmeter PV Electro actuating mechanism XV
Electric meter PW Emergency lighting EL
Instrumental current A Substitute lighting NHO
transformer
Instrumental voltage Tv Discharge tube lighting VO
transformer
Impedance-matching R Light bulb lighting 70

transformer
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Zarizeni oznaCeni | ZaFizeni v rozvodnich a provozu oznaceni
Pristroje v rozvadécich Transformator TR
Rozvadé€ vn 10kV R10.
Pfivodni jisti¢ QFA Rozvad&¢ vn 6kV R6.
Ptivodni pojistkovy “x
odpinac QFU Rozvadéc nn 500V RO5.
Jisti¢ F Rozvadé¢ nn 400V RO4.
Motorovy spoustéce FA OkruZzni rozvadé¢ motorovy OMR
Proudovy chrani¢ Fl Okruzni rozvadéc¢ svételny OSR
Tepelnd ochrana FA Motoricky rozvadéc MR
. Stykatovy modul s QF Svételny rozvadec SR
Integrovanou ochranou
Elektronicka ochrana FE Kompenzac¢ni rozvadé¢ RK
Pojistka FU Rozvadé¢ stejnosmérny RU
Pojistkovy odpinac FU Rozvodnice otapéni RT
v 1 Rozvadéc automatika
Piepét'ova ochrana FV plynovych hotaki SAH
y Rozvadé¢ automatika
Styka KM ofukovact a ostiikl SAOF
Pomocné relé KA ’ VRozvadec Hlavni plynovy HUP
uzaver
Casové relé KT UPS systém UPS
Signalka akusticka HA Rozvadéc trvalého napéti RTN
Signalka opticka HL Ovladaci sktifika MS
Spinac SA Svorkovnicova skiifika MX
Pfepinac SA Pfechodova skiin MXO
Tlacitko SB Motor XM
Ampérmetr PA Tepelny spotiebic EH
Voltmetr PV Servopohon elektro XV
Elektromér PW Nouzové osvétleni NO
Ptistrojovy , 1
ransformator proudu TA Nahradni osvétleni NHO
Ptistrojovy TR
ransformator napéti TV vybojkové osvétleni VO
Ptevodovy Y, . et Y
transformétor TR Zarovkové osvétleni Z0




Choke L Fluorescent tube lighting Z0
Current converter UA
Voltage converter uv Cables marking
Power converter uw Medium voltage power cable WH
Frequency invertors FC Low voltage power cable WL
Soft starter SF Control cable WS
Terminal board X
Electromagnet EZ

8.5 Directional markings of conductors (Picture 8.5.1)

This marking is binding for the control circuits of individual switchboards, control boxes, transitional
- terminal board boxes, actuating mechanisms and motors. For power circuits, the color marking
specified in Table 8.11.2 is sufficient; if needed, it can be complemented by marking the given potential
(L1, N, PE, etc.).

The format of the marking should be as follows: “instrument 1 : clamp p.1/ instrument 2 : clamp p.2”
(for example, X1:1/FA3:2), with the stipulation that the order of the instruments on the label respects
the given particular usage location (i.e. which instrument is connected from the left and which one
from the right). For more information see Figure 8.5.1.

All descriptions shall be written in the same direction and legible from left to right.

Instrument and devices are marked pursuant to table 8.4.1.

Individual descriptions shall be machine printed, handwriting is not acceptable.

The size of the descriptions shall provide for good readability even under insufficient lighting. Their
width shall be proportionate to the given diameter of the conductor with insulation. Note: to be
modified for PRINT and marked FA and KT pursuant to the label.
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Tlumivka L Zativkové osvétleni Z0
Pfevodnik proudu UA

Pfevodnik napéti uv Kabely oznaceni
Pfevodnik vykonu uw Silovy kabel vn WH
Frekvencni ménic¢ EM Silovy kabel nn WL
Softstartér SF Ovladaci kabel WS
Svorkovnice X

Elektromagnet EZ

8.5 Smérové znaceni vodicu (obr. ¢. 8.5.1)

e Toto znaceni je zavazné pro ovladaci obvody rozvadécl, ovladacich skiini, pfechodovych —
svorkovnicovych skfini, servopohont a motori. Pro silové obvody je dostacujici pouziti barevného
znaceni — viz. Tabulka 8.11.2, v pfipadé potieby doplnéné o oznaceni potencialu (L1, N, PE atd)

e Znaceni bude ve formatu: ,,pristrojl : svorka p.1 / pristroj2 : svorka p.2 (napiiklad X1:1/FA3:2),
pricemz je tieba dbat na to aby poradi piistroji na stitku respektovalo konkrétni misto pouziti (tedy
zda je ten, ktery pfistroj zapojen zleva ¢i zprava). Vice - viz obr 8.5.1.

Vsechny popisy budou stejn¢ smérované a Citelné z leva doprava.

Ptistroje a zafizeni jsou znacené¢ dle tabulky €. 8.4.1.

Popisy budou strojové tisténé, jakykoliv rukopis je neptipustny.

Velikost popisu musi zajistit dobrou Citelnost 1 pii nedostatecném osvétleni a jejich Sitka bude
k priméru vodice s izolaci. Poznamka: upravit pro TISK a oznacit FA a KT dle popisky.
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PFiklad: Priklad:
= >, < =
w = w =
o pos o s
X n % L
- [ - [
X2 X2
X1 22 X1 22
2 2
1 2 3 n FA KT 1 2 3 n FA KT
2 § 2 &
X %
= =
< | = 2 | = 3
. » 5 . =
E 8 s . s
a2 = = a0 = =
Figure 8.5.1 Obrazek ¢. 8.5.1
X1:25 X3:28 >
X1:25 X3:28
X1:25 |/ X3:28
X1:25 |/ X3:28
conductor from clamp 25 of terminal board X1 to clamp 28 of terminal board X3 vodi¢ ze svorky 25 svorkovnice X1 na svorkovnici X3 svorku 28
F1.2.2 F1.2.2
X1:25 > X1:25 >
X1:25 | Fl122 X1:25 | F1.22
conductor from clamp 25 of terminal board X1 to clamp 2 of circuit breaker F1.2 vodi¢ ze svorky 25 svorkovnice X1 na jisti¢ F1.2 svorku 2

8.6 Smérové znaceni vodicu - L DS

8.6 Directional markings of conductors - LDS
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« All conductors shall be marked on both sides as per CSN EN 62491 (idt. IEC 62491) using the CB e Viechny vodi¢e budou oboustranné zna¢eny dle CSN EN 62491 (idt. IEC 62491) metodou
marking method, i.e.,: oznacenou CB, tj.:

- does not state conductor marking in the directional marking of connection (the switchboard or - neuvadi oznaceni rozvadéte ve smérovém oznaceni spoju (oznaceni rozvadéée nebo spotiebice

appliance are marked on the cable label) je na kabelovém §titku)

- at the connection points it includes full identification of the terminal board or appliance and the - uvadi v misté pfipojeni plné oznaéeni svorkovnice nebo pfistroje a ptislusné ¢éislo svorky

corresponding clamp number “r g . , ,
P g P - uziva jako odd¢€lovaci znak lomitko

- Slash is used as a separation mark "
X3

X1 X3 2 = X12AFI =
: ; — X1:2%X3:3 F— 3
2 = X123 - 4 = XAXZ3 .
- X1:2%3:3 P 3 X2

4 X1AXZ3 -

— 3 = XzIN14

3 =t X23X1:4

— 8.7 ZnacCeni komponentu v rozvadécich

8.7 Marking of the components in switchboards

Vsechny popisky budou strojové tisténé na samolepicich Stitkach.
Musi byt stalobarevné neblednouci na svétle. Popisy znaceni komponent dle tabulky ¢. 8.4.1.
All descriptions shall be machine printed on self-adhesive labels.

They shall be colourfast and they shall not fade when exposed to light. Descriptions of component markings
pursuant to Table 8.4.1.

Marking devices in the switchboard. Znaceni piistroje v rozvadéci.
Examples: Priklady:
. . Tepelna ochrana, ¢islo zafizeni
EA 014.02.XV 270 Thermal protection, device number FA 014.02.XV 270
FA
FA
. Stykac, Cislo zatizeni
KM 014.02.XV 270 Contactor, device number KM 014.02.XV 270
KM KM
E devi b FU 014.02.XV 270 Pojistka, ¢islo zatizeni
FU 014.02.XV 270 use, device number .02,
FU FU
Design and location: Provedeni a umistnéni:

The label shall be well legible and placed in a way that unambiguously determines to which component it Stitek musi byt dobie &itelny a umistnény tak aby jednoznaéné uréil piislusnost ke komponentu, nesmi
applies; it shall not be placed on exchangeable parts of the components. byt umistén na zaménnych prvcich komponentu.
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8.8 Marking and description 8.8 Znaceni a popisy
Individual descriptions shall be implemented pursuant to the below stated examples. Particular markings shall ~ Popisy budou provedeny dle niZe uvedenych prikladd. Konkrétni znaceni bude urceno pfed zahdjenim
be determined prior to the beginning of the implementation. Individual labels shall be placed on cables, realizace. Stitky budou umisténé na kabelech, na rozvadécich, na prechodovych (MX) a ovladacich (MS)
switchboards, transition (MX) and control (LC) boxes and end devices. skiinich a kone¢ném zafizeni.
Cable markings Znaceni kabelit
The design and locations of the cable labels are addressed in Chapter 8.2. The label should be completed Provedeni a umisténi kabelového Stitku fesi kapitola ¢.8.2. Obsah §titku bude proveden dle piiklada
pursuant to examples I, 11 and 111 — see below. The labels should be implemented using Example I, unless specified |, Il a 11l — viz niZe. Pokud zadavatel neur¢i jinak bude Stitek proveden dle pfikladu I.
otherwise by the client. Piiklad I
Example I:
MS1 Kam sméiuje (rozvadéc, ovladaci skiin atd.)
MS1 Where it leads to (switchboard, control box, etc.) 034.13.HV 344 ¢islo zafizeni
034.13.HV 344 Device number X1 ¢islo nasledné svorkovnice
X1 Number of the next terminal board CYKY 12Cx1,5 typ kabelu
CYKY 12Cx1,5 Cable type 034.13.WS049 ¢islo kabelu
034.13.WS049 Cable number
Example II:
Priklad II:
WL 153 Cable number 5
CYKY 5x16 Cable type WL 153 Cislo kabelu
CYKY 5x16 Typ kabelu
Example Il1:
Priklad III:
| WL 153 | Cable number )
| WL 153 | Cislo kabelu
Marking of LDS cables - physical Znaceni kabelt LDS - fyzické
Cable identification (substation, cell — cable number) identifikace kabelu (rozvodna,kobka-cislo kabelu)
From where (substation + cell + box) odkud (rozvodna+kobka+skrin)
To where (substation + cell + box) kam (rozvodna+kobka+skiin)

Low voltage and medium voltage LDS power cables shall be marked in the cable routes by numbers and letters  Silové kabely nn a vn LDS budou v kabelovych trasach oznacéeny ¢isly a pismeny dle systému znaceni
pursuant to the LDS marking system. Cable numbers shall be assigned by the LDS administration. LDS Cisla ¢islo kabelu které ptidéli sprava LDS

Znadeni kabelt LDS — v dokumentaci

Marking of LDS cables — in documentation identifikace kabelu (rozvodna, kobka - ¢islo kabelu) + Cislo kabelu, které piid€li sprava
Cable identification (substation, cell — cable number) + cable number assigned by the LDS administration LDS

From where (substation + cell + box) odkud (rozvodna-+kobka+skiin)

To where (substation + cell + box) kam (rozvodna+kobka+skrin)
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Control (LC) and transition (MX) box description Popis oviddacich (MS) a piechodovych (MX) ski‘ini

All descriptions on the boxes shall be either made of stainless steel or carved into plastic. Markings shall be ~ VSechny popisky na skiinich budou bud’ nerezové nebo gravirované do plastu. Znaceni musi byt
colourfast, they shall not fade when exposed to light and they shall be UV radiation resistant. The labels have to stalobarevné, neblednouci na svétle a odolné proti UV zafeni. Stitky musi byt na skiinich upevnény tak, aby

be fastened to the boxes in a way that ensures that they cannot become loose. nemohlo dojit k jejich uvolnéni.
Priklad:
Example:
043 XV 057 MS Cislo zafizeni + MS
043 XV 057 LC Device number + LC Vystup vzduchu vyvévy Nazev zafizeni
Aiir extractor output Device name

Rozmér stitku 20 x 70mm (doporuceny)
Label dimensions 20 x 70 mm (recommended)

Pozadovany rozmér Stitku je 20 X 70mm, pokud nebude nutné s ohledem na velikost skiing, rozmér
The required label dimensions are 20 x 70mm, unless it is necessary to adjust them pursuant to the given stitku piislusnym zptisobem upravit.
box dimensions.

8.9 Popis skiinovvch rozvadécu

8.9 Description of box switchboards

Description of switchboards and outlets on switchboard doors pursuant to Table 8.9.1. Popis rozvadési a vivodi na dvefich rozvadse dle tabulky &. 8.9.1.

All descriptions shall be machine printed on self-adhesive labels, such as BRADY or similar (scribed labels).

) : Vsech isky budou strojové ti§téné lepicich stitkach fiklad BRADY nebo podobné
Markings shall be colourfast and they shall not fade when exposed to light. SOUILLY POPIS €y Duriou SIojove LISIEne fia Satno epieieh Sttkach fla prikca fiebo podobrie

(gravirované $titky). Znaceni musi byt stadlobarevné, neblednouci na svétle.

Description on the switchboard door pursuant to Figure 8.9.1. Popis na dvefich rozvadéde dle obrazku & 8.9.1.

Example: Priklad:
043 XV 057 FU 10A Device number + protection size 043 XV 057 FU 10A Cislo zafizeni + velikost ji§téni
Air extractor output Device name Vystup vzduchu vyvévy Nazev zafizeni
Label dimensions 20 x 70 mm (recommended) Rozmér stitku 20 x 70mm (doporuceny)
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Table 8.9.1

Switchboard name, description size - 10 cm, voltage system size - 8 cm

Color marking of the power supply system (if stated)

Field name, description size - 5 cm

Outlet names with stated protection size in [A]., size description - 2.5 cm

OB |WwWw | N|F

Single-pole field diagram with description sizes of 5 cm and 2.5 cm
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Obrazek ¢. 8.9.1
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Tabulka ¢. 8.9.1

N 11 012 CZ-EN

Nazev rozvadéce, popis o velikosti 10cm, napét'ova soustava o velikosti 8cm

Barevné oznaceni napéjeciho systému (pokud je uvedeno)

Nazev pole, popis o velikosti Scm

Nazvy vyvodu s uvedenim velikosti jiSténi v [A], popis o velikosti 2,5cm

g bW [(N|PF

Jednopodlové schéma pole s popisy o velikosti Scm a 2,5 cm
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The size of the used fonts can be adjusted upon agreement, making sure it respects the length of the given  Velikosti pouzitych fonti mutze byt po dohod¢ upravena, tak aby respektovala délku textd a rozmér
texts and switchboard dimensions. rozvadéce.

- d
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Figure 8.9.2 Parameters of the 1SO technical font Obrazek ¢. 8.9.2 Parametry technického pisma ISO
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Figure 8.9.2 Parameters of the font in relation to the height of capitalized “H” (mm) Tabulka ¢. 8.9.2 Parametry pisma v poméru k vysce velkého pisma h (mm)
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Font parameter type A or type B Marking Type A Type B Font parameter type A or type B Marking Type A Type B
Line thickness d (/14) h (2/10) h Line thickness d (1/14) h (1/10) h
Font height h (14/14) h (10/10) h Font height h (14/14) h (10/10) h
Font height — lowercase c (10/14) h (7/10) h Font height — lowercase c (10/14) h (7/10) h
Descender — lowercase (4/14) h (3/10) h Descender — lowercase (4/14) h (3/10) h
Ascender - lowercase (4/14) h (3/10) h Ascender - lowercase (4/14) h (3/10) h
Height of diacritical symbols (5/14) h (4/10) h Height of diacritical symbols (5/14) h (4/10) h
Space between letters (2/14) h (2/10) h Space between letters a (2/14) h (2/10) h
Smallest spacing for letters with (25/14) h (19/10) h Smallest spacing for letters with (25/14) h (19/10) h
diacritical symbols diacritical symbols
Smallest spacing for letters without b (21/14) h (15/10) h Smallest spacing for letters without b (21/14) h (15/10) h
diacritical symbols diacritical symbols
Smallest spacing for exclusively b (17/14) h (13/10) h Smallest spacing for exclusively b (17/14) h (13/10) h
capitalized letters capitalized letters
Space between words d (6/14) h (6/10) h Space between words d (6/14) h (6/10) h
Parametr pisma typu A nebo typu B Oznateni Typ A Typ B Parametr pisma typu A nebo typu B Oznadeni Typ A Typ B
Tloustka Edry d (114) h (1/10) h Tloustka E4ry d (1/14) h (110) h
Vly8ka pismen h (14/14) h (10/10) h Vy$ka pismen h (14/14) h (10/10) h
Vyska plsmen malé abecedy c (10/14) h (7710) h Vyska pfsmen malé abecedy c (10/14) h (7/10) h
Dolnf dotah pismen malé abecedy (4/14)h (3/10) h Dolnf dotah pismen malé abecedy (4/14)h (310) h
Horni dotah pismen malé abecedy (4/14) h (3/10) h Horni dotah pismen malé abecedy (4/14) h (3/10) h
Vyska diakritickych znamének (5/14) h (4/10) h Vyéka diakritickych znamének (5/14) h (4110) h
Mezera mezi pismeny a (2/14) h (2/10) h Mezera mezi pismeny a (2/14) h (2110) h
Nejmensi fadkovéni pro pismo s diakritickymi znaménky b (25/14) h (19/10) h Nejmensi fadkovani pro pismo s diakritickymi znaménky b (25/14) h (19/10) h
Nejmen! Fadkovan( pro pismo bez diakritickych znamének b (21/14) h (1510) h Nejmenaf fadkovani pro pismo bez diakritickych znamének b (21/14) h (15/10) h
Nejmens( fadkovani pro pismena pouze velké abecedy b (17714) h (13/10) h Nejmens( Fadkovani pro pismena pouze velké abecedy b (17/14) h (13/10) h
Mezera mezi slovy d (6/14) h (6/10) h Mezera mezi slovy d (6/14) h (6/10) h
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Technical font type B shall be used for the descriptions of the box switchboard doors Na popisy dveii skiinovych rozvadécu bude pouzito technické pismo typu B
Technical font type A shall be used for the descriptions of labels and other markings Na popisy $titkti a ostatnich oznaceni bude pouzito technické pismo typu A
Appendix 4 — Switchboard marking draft Ptiloha €. 4 — Navrh znaceni rozvadécu
8.10 Distribution topology of the outlet markings for individual devices 8.10 Topologie rozkladu znaceni vyvodi pro zarizeni
Example for energy management of T700 Priklad pro energetiku T700
Projekt musi obsahovat tento zptisob znaceni vyvodi, ktery se sklada z ¢iselné fady a pisemného

znaceni.
Kde ¢isla pted pisemnym oznacenim znaci provozni soubor, pismena znaci druh zatizeni (dle tabulky
zafizeni v provozu) a dalsi Cislice za pisemnym znacenim urcuje potadové ¢islo zatizeni.

The project shall include this type of outlet markings, which consists of a numerical sequence and letter
marking.

When numbers in front of a letter marking signify an operational set, the letters determine a device type
(pursuant to the table of operating devices) and subsequent numbers behind the letter marking determine the

given device sequence number. Piiklad a rozklad znaceni:

Marking example and explanation: 043.00.XV 057 043 = provoz TG13; 00 = neuvedeno; XV = servopohon; 057 = ¢islo zafizeni.
043.00.XV 057 043 = operation TG13; 00 = not stated; XV = actuating mechanism; 057 = device 034.19.XV 340 034 = provoz kotelna ostatni; 19 =kotel 19; XV = servopohon; 340 = ¢islo zafizeni.
number.

034.19.XV 340 034 = operation boiler room other; 19 = boiler 19; XV = actuating mechanism; 340 =
device number.

000.00.XV 000. 00
D D 0 . O D XV O O O . 00 —|—> Upfesnéni isla zafizeni (pokud je koncové stejné a déli

se na pravy a levy)

. _Spec!flcatlon _of_ thg d_ewce_z number (if tl_we last digits are Cislo zafizeni
identical and it is divided into left and right)
. Znaceni zafizeni dle tabulky znaceni zafizeni (XV =
, Device number servopohon)
» Device marking pursuant to the device marking table » Upfesnéni k provoznimu souboru pokud trojcisli
(XV = actuating mechanism) vyjadiuje ,ostatni
. Specification of the operation set if the three-digit > Cislo provozniho souboru:

number represents “other”

Operation set number

L J

The number of the operation set will be provided during the implementation of the project documentation stage Cislo provozniho souboru bude preddno pii realizaci projektové dokumentace
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8.11 Color marking and labels of the protectors of the external optical cables (Table no.
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8.11 Barevné znaceni a Stitky chranicek vnéjsi optické kabelaZe (tab.¢. 8.11.1)

Tabulka ¢.8.11.1

EPS
IT OranZova

8.11.1)
Table no. 8.11.1
EPS
IT Orange
ATPCS Yellow
Electro (control center)
LDS
EIS/PSS

20WTFO01 from:01CDO1 8401

ontrol center to: 20CD33 1433

cable name purpose of

the cable

Material: stainless steel
dimensions: 65 mm x15mm
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Origin/s
ource

ASRTP Zluta
Elektro (dohledové pracovisté)
LDS
VIS/SOA

Dohledové

- do: 20CD33 1433
pracovisté

20WTF001 2:01CDO1 8401 ﬂ

Nazev kabelu cel kabelu

Material: nerezova ocel
rozmér: 65mm x 15mm
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8.12 Color marking of conductors and busbars 8.12 Barevné znaceni vodi¢u a pripojnic

Color marking of conductors and busbars shall be generally executed pursuant to the valid standards. Atthe ~ Barevné znaceni vodi¢l a ptipojnic bude obecné provedeno dle platnych norem a soucasné bude
same time, it shall comply with the given local specifications, which take precedence over the general podléhat témto mistnim specifikacim, které budou nadfazeny obecnym ustanovenim v uvedenych

stipulations stated in the CSN standards. normach CSN.
Color marking of bare conductors and three-phase system busbars (Table 8.12.1) Znaceni holych vodi¢l a piipojnic trojfdzové soustavy barvami (tab. &. 8.12.1)
Table 8.12.1 Tabulka ¢. 8.12.1
Conductor, bushar Identification color —— —
Vodic, ptipojnice Poznévaci barva
Phase 1 1 7a
Phase 2 ) fZiZ
Phase 3 '
3. faze
Middl
ddle Stredni
Protective Ochranny

Additional marking to the orange color shall be used to differentiate among individual phases. This marking  Dopliikové oznaceni k oranzové barvé se pouzije pro rozliSeni jednotlivych fazi tzké pii¢né pruhy a to
shall be in the form of narrow transverse strips - one strip for the 1% phase, two strips for the 2" phase and jednim pruhem pro 1.fazi, dvéma pruhy pro 2.fazi a tfemi pruhy pro 3.fazi (obr. ¢. 8.12.1).

three strips for the 3" phase (Figure 8.12.1).

Figure 8.12.1 Obrazek ¢. 8.12.1
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Color marking of insulated conductors (Table 8.12.2) Znaceni izolovanych vodi¢u barvami (tab. ¢. 8.12.2)
Table 8.12.2 Tabulka ¢. 8.12.2
Conductor, wire Identification color Vodid¢, zila Poznavaci barva
Phase Grey Fazovy Seda
Protective Ochranny
Middle Stiedni

Conductors for the control circuits in individual switchboards and control boxes within the IT system shall be Vodice pro ovladaci okruhy v rozvadécich a ovladacich skiinich budou v IT soustavé provedeny ¢ernou
black. barvou. V soustavé TN (C, S, C-S) budou pracovni vodice v ¢erné barve a stfedni vodi¢ ve svétle modré
Phase conductors in the TN (C, S, C-S) system shall be black and middle conductors shall be light blue. barve.

65/148



Marking of insulated conductors with colors in switchboards (table No. 8.12.3)

Table 8.12.3.

Function of the conductor

Color marking

Insulated power conductors

L1 before the safety element

L2 before the safety element

L3 before the safety element

L1 past the safety element

L2 past the safety element

Grey

L3 past the safety element

Protective

Greenl/yellow

Middle

Conductors powered from another
source (external voltage)

Orange

Control circuits

230VAC-L11,L21(IT)

230V AC - L (TN)

230V AC - N (TN)

220V DC (+)

220V DC (-)

24V DC (+)

24V DC (0V)

Dark blue with a white stripe

Thermistor circuits

Grey

MTP circuits

Profibus cable

Purple
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Znaceni izolovanych vodi¢t barvami v rozvadégich (tab. &. 8.12.3)

Tabulka ¢. 8. 12. 3.

Funkce vodicée

Barevné znacéeni

Silové izolované vodice

L1 pred jisticim prvkem

L2 pred jisticim prvkem

L3 pred jisticim prvkem

L1 za jisticim prvkem

L2 za jisticim prvkem Seda
L3 za jisticim prvkem —
Ochranny Zeleno/zlut4
vodice napajené z jiného zdroje
(cizi napéti) Oranzova
Ovladaci obvody

230V AC-L11,L2.1(IT)

230V AC - L (TN)

230V AC - N (TN)

220V DC (+)
20708 0
24V DC (+)

24V DC (0V)
Obvody termistoru Seda

Profibus kabel Fialova
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8.13 Fire protection plugs

8.13 Protipozarni ucpavky

Requirements for fire plugs, including adequate fire resistance, are stated in the fire report. When
construction modifications are needed, the fire report shall be revised. in case the new constructions is
erected, a fire safety concept of the structure shall form a part of the IPD.

Passages between individual fire section shall be equipped with fire stoppers of an adequate
resistance.

Building passages shall be sealed using waterproof and fire plugs. Should gas seals be required, it will
be specified by the client.

In order to choose a suitable system, the required fire resistance and type of the fire partition structure
shall be determined.

Individual passages shall be marked using the fire protection system solutions. The marking shall
include the name of the used system, implementation date, company name and name and certification
number of the particular employee.

Sealing of the passages and gaps shall remain intact even if the fire partition structure moves (expansion
joint).

Passages through the building structure or channels to underground routes have to be furnished with
bushings in order to prevent water and gas penetration (for example, EPAF, HILTI, HSI, RDSS or
ROXTEC)

Documentation:

e Protocol on determining external influences.

o Initial revision reports shall be prepared in the extent of “N 11 006 — Rules for electric devices”,
Points 9. In case of a fire stopper, a document on the operability inspection of fire safety equipment
verified by QP FP as per N 11006 Annex 11

e Registration sheet of fire stoppers, seals and passages as per N11 006 Annex 12

ATEX certificates.

Declaration of conformity

Technical parameters of electric devices

Size drawings

Terminal board drawings

Connection diagrams

Setup values for assessments

List of spare parts

List of recommended spare parts for the initial equipment

Description of the painting system

Protocols on measurements and tests conducted by the manufacturer - type tests, piece tests, etc.
Protocols on conducted measurements and tests after installation.

Installation and connection instructions

Repair requirements, i.e. if repairs can be conducted by the user or a repair shop. (in Czech).
Information necessary for repairs of electric devices (in Czech)

Operation manuals (in Czech)

Calculations
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e Pozadavky na protipozarni ucpavky vcetné¢ odpovidajici pozarni odolnosti jsou uvedeny v pozarni
zpraveé, tam kde dojde ke stavebnim upravam, je nutné provést revizi pozarni zpravy, v piipadé
nové stavby bude soucasti RPD pozarn€ bezpecnostni feSeni stavby

e Prostupy mezi pozarnimi useky budou osazeny protipozarnimi uzavéry s odpovidajici odolnosti
dle PBR.

e Prostupy do budov budou utésnény, vodotésnou a protipozarni ucpavkou. V ptipad¢ pozadavku na
plynotésnost bude toto upfesnéno zadavatelem.

e Pro ur¢eni vhodného systému ucpavky je nutno zjistit pozadovanou pozarni odolnost a typ pozarné
délici konstrukce.

e Jednotlivé prostupy budou oznaceny ndzvem systému protipozarniho feseni véetné uvedeni typu
pouzitého systému, data zhotoveni, ndzvu firmy zhotovitele, jméno a

e (islo osvédceni konkrétniho pracovnika.

e T¢&snéni prostupil a spar musi zlstat neporuseno i pii pohybu pozarné délici konstrukce (dilatacni
spara)

e Prichod stavebni konstrukci budov nebo kandldi do podzemni trasy, musi byt z divodu zamezeni
pruniku vody a plynu, proveden ptes priuchodky (napt. EPAF, HILTI, HSI, RDSS, ROXTEC)

Dokumentace:

e Protokol o urceni vnéjSich vlivil.

e Vychozi revizni zpravy boudou zpracovany v rozsahu ,,N 11 006 — Pravidla elektrickych
zatizeni bod 9. V pfipad¢ protipozarni ucpavky doklad o kontrole provozuschopnosti
pozéarn€ bezpecnostniho zafizeni verifikovaného osobou OZO PO dle N 11 006 Ptiloha 11
Eviden¢ni list protipoZarnich ucpavek, té€snéni a prostupti dle N 11 006 Ptiloha 12

ATEX Certifikaty.

Prohlaseni o shodg.

Technické parametry elektrickych zatizeni.

Rozmérové vykresy.

Vykresy svorkovnic.

Ptipojovaci schémata.

Hodnoty nastaveni pro vyhodnocovani.

Seznam néhradnich dild.

Seznam doporucenych nahradnich dil pro prvotni vybavu.

Popis natérového systému.

Protokoly o méfeni a zkouskach provedenych vyrobcem - typové zkousce, kusové zkousce
atd.

Protokoly o provedeném meéteni a zkouskach po nainstalovani.

Instrukce pro instalaci a ptipojeni.

Pozadavky na opravy, zda smi byt provadény uZivatelem nebo opravnou. (Cesky).
Informace nezbytné pro opravy elektrickych zatizeni (Cesky).

Névody k obsluze (¢esky).

Vypocty.



Documentation of electric devices with special conditions for their use, for example, of a device
with a certificate number complemented by the symbol “X”’;

Documentation that describes the system of spark/intrinsic-safe systems.

Declaration of a manufacturer/qualified person; (Declaration of a manufacturer/qualified person
is usable for situations when uncertified devices are used with the exception of simple devices
for intrinsic-safe circuits).

TECHNICAL AND BINDING STATEMENT of the Technical Inspection of the Czech
Republic on putting a class | device into operation Fire safety construction solutions and, if
applicable, revisions

Declaration of conformity

Technical parameters of the fire solution

Drawings of the layout of fire protection plugs

Authorization for the assembly of fire protection systems

Confirmation of the inspection of operability of the given fire safety concept

Confirmation of implemented assembly of the given fire safety concept

List of fire protection dividers pursuant to N 11 006.

Vendor list:

Cable routes:

Cablofil

Hilti

Kopos

Niedax

OBO Bettermann
Schneider Elektric (WIBE)

Component markings:

ABB
Brady
Weidmiiller

Fire protection system:

Hilti
Intumex

Gas-proof and water-proof plugs:

Brattberg
Epaf

Hauff technik
HILTI

HSI

RDSS
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Dokumentace od elektrickych zafizeni se zvlastnimi podminkami pro pouziti, napt. od
zafizeni s Cislem certifikatu doplnénym symbolem ,,X*;

Dokumentace popisujici systém u jiskroveé bezpecnych systémd.

Prohlaseni vyrobce/kvalifikované osoby; (ProhldSeni vyrobce/kvalifikované osoby je
pouzitelné pro situace, kdy je pouzito necertifikovaného zatfizeni, jiného nez jednoduché
zafizeni pro jiskrove bezpecné obvody.

ODBORNE A ZAVAZNE STANOVISKO TICR o uvedeni zafizeni tfidy | do provozu Pozarn¢ bezpecnosti
feSeni stavby, ptipadné revize.

Prohléaseni o shodé.

Technické parametry pozarniho feSeni.

Vykres umisténi protipozarnich ucpavek.

Osvédceni opraviujici k montézi protipozarnich systému.

Potvrzeni o kontrole provozuschopnosti pozarn¢ bezpecnostniho feseni.

Potvrzeni o provedeni montaze pozarn¢ bezpe¢nostniho feseni.

Seznam protipozarnich prepazek dle N 11 006

Vendor list:

Kabelové trasy:

Cablofil

Hilti

Kopos

Niedax

OBO Bettermann
Schneider Elektric (WIBE)

Znaceni komponentli:

ABB
Brady
Weidmiiller

Protipozarni systém:

Hilti
Intumex

Plynotésné a vodotésné ucpavky:

Brattberg
Epaf

Hauff technik
HILTI

HSI

RDSS
Roxtec
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e Roxtec e Tyco Electronics

e Tyco Electronics
Elektroinstalace do prostfedi s nebezpecim vybuchu:

Wiring to explosion hazardous environments:

e Bartec
e Bartec e Ceag
e Ceag o CZ Ex_plosion — Proof
e CZ Explosion — Proof e Generi
e Generi e Hensel
e Hensel e Stahl
e Stahl

8.14 Oznaceni ovladacich skiini elektromotoru

8.14 Marking of the electric motor control boxes

e Oznaceni ovlada¢li pomoci gravirovanych stitk: Barva Stitku podle napajeci barvy - zelena

e Marking of the controllers using scribed labels: Label color based on the supply color - green (white (bily text) nebo Zluté (Cerny text). Stitek bude obsahovat ndzev motoru a napajeci bod (rozvadéc,

text) or yellow (black text). Each label shall include the corresponding motor name and power point pfipadné pole rozvadéce) — viz. Piiklad:
(switchboard or, if applicable, switchboard field) — see example:

GA 228A
GA 228A

MR24.1/3

MR24.1/3
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9. Warning and information system / EIS/PPS sound system

The emergency information system on the premises is a wireless emergency information system of the
premises sound system, primarily used for acoustic notification of the employees and persons on the premises
of Orlen Unipetrol Litvinov and at the surrounding areas in the case of an emergency. Using warning lights, the
system also allows for traffic regulation within the emergency planning zone. The entire system forms a part of havarijniho planovani. Cely systém je soucasti Havarijniho informaé¢niho systému arealu.
the Emergency Information System of the premises.

9.1 Basic required EIS/PSS parameters

>

The used equipment (the entire EIS/PSS) must comply with the requirements specified in the
“Technical requirements for the terminal warning elements, connected to the unified warning and
notification system” document. This fact must be demonstrated by a document issued by FRS CR.
This document must be issued based on experimental tests conducted in a FRS CR laboratory -
Institute of the Population Protection Institute of Lazn€ Bohdanec, or by the means of a report or
another document issued by the Institute of the Population Protection Institute of Lazné
Bohdaneg.

Communication among wireless detectors, electronic sirens, warning lights, control sites and, if
applicable, converters must take place by the means of a fully digital transmission. The stipulation
applies to verbal communication, commands as well as transmission of diagnostic data from
detectors to control sites.

All units must be two-directional - utilizing the frequency (frequencies) assigned by CTU within
the 80 MHz band for both directions based on a separate permit. Using public frequencies is
prohibited. The determined range of the work frequencies is between 66 and 88 MHz, with a band
width of 16kHz. All radio-communication equipment must have full frequency synthesis.
Operation of the EIS system, such as issuing commands, diagnostics of the state of individual
units, or submitting commands for activating acoustic units or groups of acoustic units must be
exclusively executed by radio means.

Modern coding methods must be used, utilizing at least a multi-state modulation for ensuring a
high transmission speed of the system for radio data transmission, which must be higher than 20
kb/s for a band width of 16 kHz - for a reliable and high-quality reproduction of audio messages.
The telecommunication / radio network must be secured against abuse of the system using coded
radio transmission of individual commands from the EIS control station for activating the terminal
warning elements, transmission of distress information and diagnostic data transmission from the
terminal warning elements, including warning lights.

High data dynamics of the system response is required from the perspective of radio transmissions
of diagnostic data about the status of individual units among a wireless detector, electronic siren,
warning light and the control site. Direct dynamics must consist of at least 12 units per second.
This number changes to 6 units per second when a fully digital converter is used

Independence on the electric distribution network is required at all levels (i.e., control sites,
wireless detectors, electronic sirens, warning lights) for at least 8 hours.

All EIS/PSS terminal elements (wireless detectors, electronic sirens, warning lights) must be two-
directional; the minimum scope of the diagnostic data is: operation state of the detector, last
activation of the detector, accumulator voltage, state of the cover protective contact.

The used batteries of all EIS elements must be of an accumulator type with added options for
automatic charging with thermal compensation of the charging. Automatic disconnection of the
detector is required when the battery voltage drops below the minimum value specified by the
given battery manufacturer.
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9. Varovny a informacéni systém/ Systém ozvuceni arealu VIS/SOA

Varovnym informacni systém aredlu je bezdratovy varovny informacni systém ozvuceni aredlu,
slouzici primarné k zvukovému vyrozuméni zaméstnanct a osob v arealu Orlen Unipetrol Litvinov a okoli
v ptipadé nebezpeci. Systém zaroven umoziuje pomoci svételnych vystraznika regulaci dopravy v zoné

Zakladni pozadované parametry VIS/SOA

» Pouzita zatizeni (cely VIS/SOA) musi plnit pozadavky stanovené dokumentem ,,Technické
pozadavky na koncové prvky varovani piipojované do jednotného systému varovani a
vyrozuméni“. Tato skute¢nost musi byt dolozena dokladem vydanym GR HZS CR. Tento
doklad musi byt vystaven na zakladé experimentalnich zkousek v laboratoti GR HZS CR -
Institutu ochrany obyvatel Lazn¢ Bohdanec¢, popfipadé zpravou nebo jingym dokumentem
vystavenym Institutem ochrany obyvatel Lazné Bohdanec.

» Komunikace mezi bezdratovymi hlasici, elektronickymi sirénami, vystrazniky a fidicimi
pracovisti, pi. pfevadéci musi probihat plné digitdlnim pfenosem a to pro verbalni
komunikaci, povelovani i pfenos diagnostickych dat z hlasice na tidici pracoviste.

» VSechny jednotky musi byt obousmérné — vyuzivajici pro oba sméry ptidéleny kmitocet(y)
od CTU v pasmu 80 MHz na zakladé samostatného povoleni. Pouziti vefejnych kmito&td
neni povoleno. Ur€eny rozsah pracovnich kmitocti je 66 az 88MHz s §itkou kanalu 16kHz.
Kazdé radiokomunikaéni zatfizeni musi mit plnou kmitoc¢tovou syntézu.

» Provoz systému VIS jako povelovani, diagnostika stavu jednotek, nebo odesilani povelu pro
aktivaci akustickych jednotek, nebo skupin akustickych jednotek musi byt provadén
vyhradné radiovou cestou.

» Je pozadovano pouziti modernich zptsobu kdédovani min. pomoci vice stavové modulace
pro zajisténi vysoké prenosoveé rychlosti systému pii datovém radiovém pienosu a to vyssi
nez 20kb/s pfi Siice kanalu 16 kHz - pro spolehlivou a kvalitni reprodukci audio zprav.

» Telekomunikac¢ni / radiova sit’ musi byt zabezpecena proti zneuZiti systému a to
prostifednictvim kdédovaného radiového prenosu povelt z fidiciho pracovisté VIS pro
aktivaci koncovych prvki varovani, pfenos tisnovych informaci a pfenosu diagnostickych
dat od koncovych prvkl varovani, véetn¢ vystraznik.

» Je vyzadovéna vysoka datova dynamika odezvy systému z hlediska radiovych prenost
prenosu diagnostickych udajti o stavu jednotlivych jednotek mezi bezdratovym hlasi¢em,
elektronickou sirénou, vystraznikem a fidicim pracovi$tém pifima musi byt min. 12
jednotek za vtefinu prostiednictvim plné digitalniho pievadéce 6 jednotek za vtefinu

» Na vSech urovnich (. fidici pracovisté, bezdratové hlasice, elektronické sirény,
vystrazniky) je vyZadovana nezavislost na elektrorozvodné siti na min 8 hodin.

» Vsechny koncové prvky (bezdratové hlasice, elektronické sirény, vystrazniky) VIS/SOA
musi byt obousmérné, minimalni rozsah diagnostickych dat je: provozni stav hlasice,
posledni aktivace hlésice, napéti akumulatoru, stav ochranného kontaktu krytu.

» Pouzité baterie vSech prvkl VIS musi byt akumulatorového typu, doplnéné moznosti
automatického dobijeni s teplotni kompensaci dobijeni. Je pozadovano automatické
odpojeni hlésice, pokud napéti baterie poklesne pod minimélni hodnotu stanovenou vyrobce
baterii.

» Akumulatory musi byt provozovany podle doporuceni vyrobce. Stanovena zivotnost
akumulatorii nesmi byt kratsi nez Ctyii roky.

» Automatické nabijeni akumulatort zajist'uje, Ze akumulator bude nabit na 80% své
maximalni jmenovité kapacity z pln¢ vybitého stavu za dobu nepfevysujici 8 hodin.



>
>

9.2

The accumulators must be operated in compliance with the recommendations of the manufacturer.

The specified lifespan of the accumulators must not be shorter than four years.

Automatic charging of the accumulators ensures that each accumulator will be charged to 80% of
its maximal nominal capacity from the fully discharged state within a time period that does not
exceed 8 hours.

EIS/PSS as whole must allow for transmitting digital and analogue values, such as the state and
diagnostics of individual wireless detectors, electronic sirens and warning lights to the given
control site, including activated alarms for individual alarm types. The system must provide a
graphic display of the history of transmitted analogue values for a selected time period.

The EIS control must allow the operators to select individual two-directional units or predefined
groups of two-directional units from a map document in the control application.

The system must allow for connecting terminal warning elements as well as terminal
measurement elements.

The warning system must include 3 types of applications:

e warning system control application

e remote client application

e web application

The design of all EIS/PSS elements must correspond to the given environment.

The state of the system, including individual acoustic units, must be also available on a web
interface.

EIS/PPS control site

>

>

>
>

All broadcasting sites must have identical characteristics and must be replaceable. Moreover,
priorities among individual worksites must be controlled, making sure mutual broadcasting
collision are avoided.

EIS/PSS has been designed as an autonomous / island system - separated from the Unipetrol data
network.

Internet connectivity must be secured at all broadcasting sites.

Possible requirements for the use of the IT infrastructure must be consulted with the IT Network
& Telco and IT Security sections in advance.

All possible requirements for data connections to third party networks must be consulted with the
IT Security section in advance.

The control system is secured against access by unauthorized persons and against abuse during
activated as well as inactivated operation.

Independence of control site with the radio exchange on the control computer must be ensured
even in the case of an outage, thus allowing for broadcasting given messages directly from the
local microphone.

Digital operation is required for the transmission of the diagnostics as well as commands and for
audio transmissions.

The worksite must be equipped with an SMS gate controlled from a PC station.

The broadcasting site is controlled from the control computer.

The PC stations will be furnished at least with the following HW equipment:

e Tower design

e 200 W power supply

e two-core processor operating at a frequency of at least 2.6 GHz
e OS W10

e 8GB DDR3 operation memory

e HDD min. 250 GB disc (7,200 RPM)
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VIS/SOA jako celek musi umoznovat pienos digitalnich a analogovych hodnot jako jsou
stav a diagnostika bezdratovych hlésict, elektronickych sirén, vystrazniku do fidiciho
pracovisté véetné vyhlaseni alarmii pro jednotlivé typy alarmti. Systém musi nabizet
grafické zobrazeni historie prenesenych analogovych hodnot za zvolené ¢asové obdobi.
Ovladani VIS musi obsluze umoznit vybér jednotlivych obousmérnych jednotek, nebo
vybér preddefinovanych skupin obousmérnych jednotek z mapového podkladu v ovladaci
aplikaci.

Systém musi umoznovat pfipojeni koncovych prvki varovani i koncovych prvka méfeni.
Varovny systém musi obsahovat 3 druhy aplikaci:

e fidici ovladaci aplikace varovného systému

e aplikace vzdaleny klient

e webova aplikace

Provedeni v§ech prvka VIS/SOA musi odpovidat danému prostiedi.

Stav systému vcetné akustickych jednotek dostupny i na webovém rozhrani.

9.2 Ridici pracovisté VIS/SOA

>

>
>

Vsechna vysilaci pracovisté musi mit identické vlastnosti, musi byt zastupitelna a zaroven
musi byt mezi pracovisti zajiSténo fizeni priorit tak, aby nedoslo ke vzéjemné kolizi
vysiléani.

VIS/SOA je koncipovan jako autonomni/ ostrovni systém - oddéleny od datové sit¢ ORLEN
Unipetrolu.

Na vsech vysilacich pracovistich musi byt zajisténa internetova konektivita.

Piipadné pozadavky na vyuziti IT infrastruktury IT musi byt pifedem konzultovany se
sekcemi IT Network & Telco a IT Security.

Ptipadné pozadavky na datové propojeni do sit¢ dalSich stran, nutno pfedem konzultovat se
sekei IT Security.

Systém ovladani je zabezpecen proti vstupiim neopravnénych osob pred zneuzitim v dobé
aktivovaného i neaktivovaného provozu.

Ridici pracovisté s radiovou Ustfednou musi mit zajisténu nezavislost na fidicim poéitadii v
ptipadé¢ jeho vypadku tak, aby bylo mozné odvysilat hlaSeni ptimo z lokélniho mikrofonu.
Je poZadovan digitalni provoz a to jako pro ptenos diagnostiky, tak pro povelovani a ptenos
audia.

Pracovisté musi byt vybaveno SMS branou fizenou z PC stanice.

Vysilaci pracovisté je ovladané z fidiciho pocitace.

PC stanice budou minimalné disponovat nasledujici HW vybavenim:

e provedeni Tower

e napajeci zdroj 200W

e dvoujadrovy procesor pracujici na frekvenci min. 2.6 GHz
0OS W10

8GB DDR3 operaéni pamét’

HDD min. 250GB disk (7200 RPM)

DVD=£R/RW mechanika

Ix sitova karta 10/100/1000Gb

zvukova karta



e DVD+R/RW mechanics
e 1x10/100/1,000 Gb network card
e sound card

The PC station will be connected to speakers, rack microphone and LCD monitor. The LCD monitor
should have at least the following minimum parameters:

min. 24" wide LCD monitor

side ratio 16:9

Full HD min resolution 1,920 x 1,080 pixels
response time min. 6 ms

9.3 Wireless EIS/PSS detectors

>

The high-frequency power output of the wireless detector is at least 2 W.

Only one antenna, common for reception and broadcasting, connected using a low-attenuation
cable of up to 50 Q.

Option of an independent, remote setup of the volume for at least two channels in order to ensure
an optimal sound system for the given location.

Controlled accumulator charging based on the weather conditions, resp. the surrounding
temperature, for ensuring a maximal possible lifespan of the accumulators (the charging current of
the accumulators must depend on the surrounding temperature and voltage - pursuant to the
characteristic of the used accumulator type).

Full operation of the detectors must be ensured even when the given battery is defective or
discharged, provided the power supply in the given electric network is preserved.

Detector protection must be at least IP54, unless a different protection level is required based on
the given Protocol on determining external influences and Classification of the environmental
groups of parameters and their strictness level.

Ensuring ventilation of the wireless detector box against water condensation inside of the device,
for example, upon a quick change of the weather conditions.

Equipping with a sensor for signaling opening of the detector upon, for example, an attempt to
steal it (this information must be automatically sent via a radio channel to the control site and an
alarm at the site as well as its remote clients must be automatically activated; furthermore, the
system must provide an adjustable option for an automatic submission of a warning acoustic
message to the attacked detector and detectors in its surroundings with the objective to warn about
vandalism or a theft attempt).

The required time for obtaining diagnostic information about the state of the two-directional units
should be 90 milliseconds for a single unit installed directly and 160 milliseconds via a converter,
at the most.

Configuration of at least 5 addresses: one individual address, three group addresses and one
general address.

The following are the diagnostic requirements for a two-directional wireless detector:

» power supply voltage of 230V

« current value of the power supply battery voltage

« battery capacity status

 activation/deactivation state of the amplifier’s terminal level

« information about executed messages — unit activation

« alarm information of the tamper state of the attacked unit

« remote upload and transmission of up to 4 inputs from each detector
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K PC stanici budou pripojeny reproduktory, stojankovy mikrofon a LCD monitor s

minimalnimi parametry LCD monitoru:

9.3

9.4

e min. 24" Sirokouhly LCD monitor

e pomcr stran 16:9

Full HD min rozliSeni 1920 x 1080 bodt
doba odezvy min. 6ms

Bezdratové hlasi¢e VIS/SOA

» Vysokofrekvenéni vykon bezdratového hlasic¢e je min. 2W.

» Pouze jedna anténa spolec¢nd pro pfijem a pro vysilani, pfipojena nizkoutlumovym kabelem
do 50Q.

» Moznost dalkového nezavislého nastaveni hlasitosti pro minimaln¢ dva kanaly z davodu
optimalniho ozvuceni dané¢ho mista.

> Rizené dobijeni akumulatort v zavislosti na povétrnostnich podminkéch resp. okolni teploté
pro zajisténi maximalni Zivotnosti akumulatorti (nabijeci proud akumulatorii musi mit
zavislost na okolni teploté a napéti - dle charakteristiky pouzitého typu akumulatoru).

» Plny provoz hlésic¢e bude zajistén i pfi vadné nebo vybité baterii pokud bude zachovana
pritomnost napéjeni v napajeci siti.

» Kryti hlasict musi byt minimalné IP54, pokud na zdklad€ Protokolu o urceni vnéjsich vlivii
a Klasifikace skupin parametra prostiedi a jejich stupna pfisnosti, neni pozadovano jiné
kryti.

» Zajisténi ventilace skiiné bezdratového hlasice proti kondenzaci vody uvnitt zafizeni napf.
pfi rychlé zméné venkovnich klimatickych podminek.

» Vybaveni senzorem pro signalizaci otevieni hlasic¢e naptiklad pii pokusu o jeho zcizeni (tato
informace se musi automaticky odeslat radiovym kandlem na fidici pracovisté s
automatickym vyhlaSenim poplachu na pracovisti i jeho vzdéalenych klientech, dale musi byt
systémem zajisténa konfigurovatelna moznost pro automatické odeslani varovné hlasové
zpravy na napadeny hlési¢ a hlasice v jeho okoli pro upozornéni na vandalismus nebo snahu
0 zcizeni).

» Pozadovany ¢as na ziskani diagnostickych informaci o stavu obousmérnych jednotek
maximalné 90 milisekund na jednu jednotku na pfimo a max. 160 milisekund pies prevadéc.

» Nastaveni minimalné 5 adres: jedné individualni, tfech skupinovych a jedné generalni.

Pozadavky na diagnostiku obousmérného bezdratového hlasice jsou:

e pfitomnost napajeciho napéti 230V

e aktudlni hodnota napajeciho napéti baterie

« stav kapacity baterie

» stav aktivace/deaktivace koncového stupné zesilovace

 informace o provedeném hlaseni — aktivace jednotky

e alarmové informace stavu tamperu o napadeni jednotky

» dalkové nacteni a pfenos stavu az 4 vstupti u kazdého hlasice

e dalkova kontrola funk¢niho stavu

e zobrazeni vysledkl diagnostického testu v ovladaci SW aplikaci

« dalkovée spustitelny test kapacity akumulédtoru se zobrazenim vysledku v fidici aplikaci

Digitalni prevadéce VIS/SOA

» Vysokofrekven¢ni vykon prevadéce je min. SW



« functional state remote control

« displaying results of the diagnostic tests in the control SW application

« remotely launchable accumulator capacity test, including display of the result in the control
application

9.4 EIS/PSS digital converters

YVVY

The high-frequency power output of the converter is at least 5 W

Transmission of the diagnostics of its condition to the control room must be ensured.

Only one antenna, common for reception and broadcasting.

Controlled accumulator charging based on the weather conditions, resp. the surrounding
temperature, for ensuring a maximal possible lifespan of the accumulators (the charging current of
the accumulators must depend on the surrounding temperature and voltage - pursuant to the
characteristic of the used accumulator type).

Full operation of the converter must be ensured even when the given battery is defective or
discharged, provided the power supply in the given electric network is preserved.

Presence of a sensor for signaling opening of the converter door upon, for example, an attempt to
steal it (this information must be automatically sent via a radio channel to the control site and an
alarm at the site as well as its remote clients must be automatically activated. Furthermore, the
system must provide an adjustable option for an automatic submission of a warning acoustic
message.

The required time for obtaining diagnostic information about the state of the converter should be
90 milliseconds, at the most.

The following are the diagnostic requirements for a fully digital converter:

e power supply voltage of 230V

e current value of the power supply battery voltage

e Dattery capacity status

e converter activation/deactivation state

e alarm information about the state of the contact related to open converter doors
o functional state remote control

9.5 EIS/PSS warning lights

>
>

Y V V

The system must allow for an adequate control of the EIS/PSS warning lights.

The minimum protection of all electric elements is IP54, unless a different protection level is
required based on the given Protocol on determining external influences and Classification of the
environmental groups of parameters and their strictness level.

Light marking must be approved for usage in road traffic pursuant to Section 13, Light signals.
Traffic signs must correspond to Decree No. 294/2015 Coll., on Traffic Signs.

Solar solution with the following minimum configuration - Photovoltaic panel with a power
output of at least 250 W and a 150 Ah battery/ warning light.

Power output of the speakers should be 15 W.

The switchboard should be of a stainless design, treated with comaxit.

The warning light must allow for sound transmission using a speaker. Input option by the means
of sound transmission, or a possibility to launch a prerecorded message.

Internal sound memory, from which it is possible to replay a warning message in regular intervals
during the time the corresponding warning light is on.

The switchboard boxes should be of a stainless design, treated with comaxit.
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Musi byt zajistén prenos diagnostiky svého stavu do fidici ustfedny.

Pouze jedna anténa spolecna jak pro piijem, tak pro vysilani.

Rizené dobijeni akumulétorii v zavislosti na povétrnostnich podminkach resp. okolni teploté

pro zajisténi maximalni zivotnosti akumulatorti (nabijeci proud akumuldtor musi mit

zavislost na okolni teploté¢ a napéti - dle charakteristiky pouzitého typu akumulatoru).

» Plny provoz pievadéce bude zajistén i pii vadné nebo vybité baterii pokud bude zachovana
pfitomnost napajeni v napaject siti.

» Pritomnost senzoru pro signalizaci otevieni dvefi pifevadéce, napiiklad pii pokusu o jeho
zcizeni (tato informace se musi automaticky odeslat radiovym kanalem na fidici pracovisté s
automatickym vyhlasenim poplachu na pracovisti i jeho vzdalenych klientech. Dale musi
byt systémem zajisténa konfigurovatelna moznost pro automatické odeslani varovné hlasové
Zpravy.

» Pozadovany Cas na ziskani diagnostickych informaci o stavu pievadéce maximalné do 90

milisekund.

YV V

Pozadavky na diagnostiku plné digitalniho prevadéce jsou:

ptitomnost napajeciho napéti 230V

aktualni hodnotu napajeciho napéti baterie

stav kapacity baterie

stav aktivace/deaktivace prevadéce

alarmové informace o stavu kontaktu o otevieni dveti prevadéce
e dalkova kontrola funk¢niho stavu

9.5 Vvystrazniky VIS/SOA

» Systém musi umoznovat plnohodnotné ovladani vystrazniku VIS/SOA.

» Minimdlni kryti vSech el. prvki je IP 54, pokud, na zéklad€ Protokolu o urceni vnéjsich
vliva a Klasifikace skupin parametri prostedi a jejich stupiiii ptisnosti, neni pozadovano
jiné kryti.

» Svételné znaceni musi byt schvalené pro pouziti v silni¢nim provozu, dle §13 Svételné
signaly.

» Dopravni znaceni musi odpovidat vyhlasce ¢. 294/2015 Sb ., o dopravnim znaceni.

» Solarni feSeni v min. konfiguraci - Fotovoltaicky panel s vykonem min. 250W a baterie
150Ah/ vystraznik.

» Reproduktory budou o vykonu 15W.

» Pozadované provedeni rozvadéce je nerezové, s komaxitovou upravou.

» Vystraznik musi umoziovat hlasovy prostup pomoci reproduktoru. Moznost vstupu pfimym
hlasovym prostupem, nebo moZnost spusténi prednastavené zpravy.

» Vlastni hlasova pamét, ze které je mozné piehravat varovnou zpravu v pravidelném
intervalu po dobu spousténého vystrazného svétla.

» Rozvadécové skiin€ v nerezovém provedeni s komaxitovou Gpravou.

» Zabezpeceni proti odcizeni, nebo napadeni. Zprava bude poslana okamzité do ovladaci
aplikace

» Plny provoz vystrazniku bude zajistén i pti vadné nebo vybité baterii pokud bude zachovana
pritomnost napajeni v napajeci siti.

Vybaveni vystrazniku:

e 2x svételnd hlava LED 7W Cervené barvy s pferuSovanym blikanim



9.6

9.7

» Security against theft or attack. Report must be immediately sent to the given control application
» Full operation of the warning light must be ensured even when the given battery is defective or
discharged, provided the power supply in the given electric network is preserved.

Warning light equipment:

2x LED 7W red light head with discontinuous blinking

board with high-visibility text

speakers for sound transmission

control unit, including an antenna

230V power supply switchboard box

solar panel in the case of nonexistent permanent 230V power supply
zinc-coated, loadbearing steel column

The following are the diagnostic requirements for a warning light:

power supply voltage of 230V

current value of the power supply battery voltage, including measuring history

battery capacity status

warning light activation/deactivation state

alarm information about the tamper state

functional state remote control

inspection of the LED light heads (monitoring of the flow to the heads - operators must be
informed about incurred defects)

EIS/PSS electronic sirens

» The required power output of the electronic sirens is at least 600 W.
» Option of an independent, remote setup of the volume in order to ensure an optimal sound system
for the given location.

The following are the diagnostic requirements for the 80 MHz siren radio communication module:

power supply voltage of 230V

current value of the power supply battery voltage

battery capacity status

activation/deactivation state of the amplifier’s terminal level
information about executed messages — if the siren was activated
alarm information of the tamper state of the attacked unit

horn test result

functional state remote control

displaying results of the diagnostic tests in the control SW application

remotely launchable accumulator capacity test, including display of the result in the control

application

Control application and Remote client

Basic requirements:

74/148

N 11 012 CZ-EN

e tabule s reflexnim textem

e reproduktory pro hlasovy prostup

e fidici jednotka v¢. antény

e skiin rozvadéce napajeni 230V

e solarni panel v nepfitomnosti stdlého napajeni 230V
e ocelovy nosny sloup, pozinkovany

Pozadavky na diagnostiku vystraZniku jsou:

pritomnost napdjeciho napéti 230V

aktualni hodnotu napajeciho napéti baterie v¢. historie méfeni

stav kapacity baterie

stav aktivace/deaktivace vystrazniku

alarmové informace o stavu tamperu

dalkova kontrola funk¢niho stavu

e kontrola svételnych LED hlav (monitoring toku proudu do hlav -v pfipadé poruchy
informuje obsluhu)

9.6 Elektronické sirény VIS/SOA

>
>

PoZzadovany vykon u elektronickych sirén je min 600W.
Moznost dalkového nezéavislého nastaveni hlasitosti z divodu optimalniho ozvuceni daného
mista.

Pozadavky na diagnostiku radiového komunika¢niho modulu 80 MHz sirény jsou:

e  pfitomnost napajeciho napéti 230V

e  aktudlni hodnota napéjeciho napéti baterie

e  stav kapacity baterie

e  stav aktivace/deaktivace koncového stupné zesilovace

e informace o provedeném hlaseni — zda byla siréna aktivovana

e alarmové informace stavu tamperu o napadeni jednotky

e vysledek testu hornt

e dalkova kontrola funkéniho stavu

e  zobrazeni vysledkl diagnostického testu v ovladaci SW aplikaci

e dalkové spustitelny test kapacity akumulatoru se zobrazenim vysledku v tidici
aplikaci

9.7 Ridici aplikace a Vzdaleny klient

Zakladni pozadavky:

>

YVVVY

Moznost vytvaieni vlastnich rozhlasovych relaci ze zaznami a jejich ukladani na pevny disk
HDD ¢i jiné ulozisté pro ptipadné periodické odvysilani.

Okamzité odvysilani jednotlivych zaznamenanych relaci.

Vytvéteni ¢asového planu automatického vysilani ptipravenych relaci.

Aplikace musi mit dostate¢né zabezpeceni ptistupovymi hesly.

Parametrizaci ptistupovych prav minimalné pro 3 role (Grovné pfistupu).
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Possibility to create internal radio broadcasts from the given records and their saving on a hard
drive (HDD) or other storage locations for a possible periodic broadcast.

Immediate broadcasting of individual recorded broadcasts.

Creating automatic broadcasting time plans of the recorded broadcasts.

The application must be sufficiently secured by login passwords.

Parametrization of the access rights for at least 3 roles (access levels).

Selective broadcasting addressability from the lowest level, represented by a single acoustic unit,
to a group of acoustic units.

Selection of two-directional acoustic units or selection of predefined groups of such units from a
map document in the SW application using a polygon.

Activating warning signals pursuant to standardized requirements of the FRS CR.

Recording the history of all states and executed messages in the following minimum extent: date,
time, user, activity with a data filtration option.

Option to set periodic diagnostics of the acoustic units (two-directional wireless detectors,
electronic sirens and warning lights).

Sending short SMS text messages and emails from the application control environment to a single
particular number or a selected group of numbers.

The minimum sending speed is 1sms/3s.

Predefinition option for at least 20 groups of numbers for sending SMS messages.

Recorded history of the sent SMS messages and proofs of delivery in the control application, with
a filtration option based on the given user needs.

Possibility to activate preset groups of SMS recipients and email messages under a single control
button, including monitoring of confirmed availability of the given recipients.

Possibility to forward SMS messages and emails to designated representatives in the case of an
unsuccessful message delivery (unconfirmed delivery, resp. unavailability of the recipient).

The control SW application of the offered solution must allow for communication with the web
interface. The minimum extent of this integration is represented by displaying the values of the
terminal elements using hypertext links in the Internet browser on the given website.

The control SW application must allow for integration of the meteorological CHI radar.

The remote client application should be a separate application, which will be identical to the
control application. It should adequately control the warning system, including online messages,
broadcasting preparations, displays of the diagnostics of the entire system, possible inquiries
related to the system diagnostics, sending SMS messages and emails.

The use of applications based on the control of remote areas of the TeamViewer, VNC and similar

types for remote control of the warning system/ remote clients is prohibited.
Option to control and to execute diagnostics of the warning lights in a separate window.
Starting warning lights, including a signaling system, individually or in groups.

The control application must display alarm messages from the warning light tampers to the operators.

Displaying the operation state of the two-directional units from a selected locality on a map

document (incl. the GIS premises), utilizing three-color differentiation of their operation states:

e Green=0K
e Orange = Minor alarm
e Red = Major alarm

Option of automatic sending of warning SMS and email messages for preset users upon:

e attack or attempt to steal the given two-directional unit
e drop of the control voltage below the set limit for preset units
e power supply outage of the control room

75/148

YVVV VWV VYV VYV Y

Y

>

>
>

N 11 012 CZ-EN

Vybérova adresovatelnost vysilani od nejnizsi trovné predstavujici jednu akustickou
jednotku az na skupinu akustickych jednotek.

Vybér obousmérnych akustickych jednotek, nebo vybér preddefinovanych skupin téchto
jednotek z mapového podkladu v SW aplikaci pomoci polygonu.

Spusténi varovnych signald dle standardizovanych pozadavka HZS CR.

Zaznamenani historie veskerych stavii a provedenych hlaseni v minimalnim rozsahu: datum,
¢as, uzivatel, ¢innost s moznosti filtrace udaji.

Moznost nastaveni periodické diagnostiky akustickych jednotek (obousmérnych
bezdratovych hlasicu, elektronickych sirén a vystrazniki).

Odesilani kratkych textovych zprav SMS a emailii z ovladaci aplikace na jedno konkrétni
¢islo nebo zvolenou skupinu Cisel.

Minimalni rychlost odesilani je 1sms/3s.

Pteddefinovani pro minimaln¢ 20 skupin cisel pro odeslani SMS zprav.

Zaznam historie odesilanych SMS zprav a dorucenek v ovladaci aplikaci s moznosti filtrace
udajt dle potieb uzivatele.

Moznost aktivace pifednastavené skupiny adresati SMS a mail zprav pod jednim ovladacim
tlacitkem se sledovanim potvrzeni dostupnosti adresatt.

MozZnost pteposlani SMS a mailu na ur¢eného zéstupce v pt. nedoruceni (nepotvrzeni
ptijeti, resp. nedostupnosti pfijemce) zpravy.

Ovladaci SW aplikace nabizeného feSeni musi umoZiiovat komunikaci s webovym
rozhranim. Minimalni rozsah této integrace je zobrazeni analogovych hodnot koncovych
prvka pomoci hypertextovych odkazu v internetovém prohlizeci na webové strance.

Ridici SW aplikace musi umoznovat integraci meteorologického radaru CHMU.

Aplikace vzdaleny klient bude samostatna aplikace, kterd bude identické jako fidici
aplikace, bude plnohodnotn¢ ovladat varovny systém, véetn¢ online hlaseni, ptipravy relace,
zobrazeni diagnostiky celého systému, moznost dotazu na diagnostiku systému, odesilani
SMS, emailu.

Pro vzdélené ovladani varovného systému/ vzdalené klienty se zakazuje pouzivat aplikace
na bazi ovladani vzdalenych ploch typu TeamViewer, VNC a podobnych.

Moznost ovladani a diagnostiky vystraznikl v samostatném okné.

Spousténi vystrazniki, v¢. signalizace, jednotlivé nebo ve skupinach.

Ovladaci aplikace musi zobrazit obsluze ptichod alarmové zpravy z tamperu vystrazniku.

Zobrazeni provozniho stavu obousmérnych jednotek z vybrané lokality na mapovém
podkladu (v¢. GIS arealu) s tfibarevnym rozliSenim jejich provozniho stavu:

e Zelena=OK
e Oranzova = Minor alarm
e Cervena = Major alarm

MoZnost automatického odesilani varovnych SMS a mail zprav pro pirednastavené uZivatele pri:

e napadeni nebo snaze o zcizeni obousmeérné jednotky

e poklesu napajeciho napéti pro nastaveny limit pro pfednastavené jednotky
e vypadku napajeni fidici ustfedny

e zahgjeni vysilani relace

e aktivnim cfg vstupu jednotky obecné
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e commencement of a broadcast
e active cfg input of the unit - general

Web interface
The web browser must allow for the following functions:

» Adequate user control of the entire system, identically to the user application on the server or
client station.

» Using other communication paths for sending SMS messages - for example, a GSM gate.

» Diagnostics at the level of the radio infrastructure and of the connected terminal elements when it
is necessary to measure the terminal elements and other user peripheries, such as GMS gates,
microphones, etc.

» Parametrization of the access rights for at least 3 roles/ levels.

» Unlimited number of users.

» Parametrization of the use of the system and terminal elements for all system users

Required parameters for the web application:

e complete overview of all elements (including an option to overview sensors of the
reporting profiles and meteorological radars) on an online map

e complete overview of the diagnostics of the terminal elements on an online map

e password-protected login

e option to access the application from the Internet

Portable broadcasting station

A portable broadcasting station is a mobile broadcasting and receiving device with a magnetic antenna in

the 80 MHz band. It is used for emergency control of the warning system upon outages of the main broadcasting

site.

9.9

» It must include a control unit, which allows for an adequate control of the entire EIS/PSS system.
> The mobile broadcasting site must fit inside of an office suitcase.
» The mobile broadcasting site should be powered by AC 230V or DC 12V.

Marking of the terminal elements

» All EIS/PSS terminal elements should be marked using a visible label with the given element
number, which corresponds with the individual element address.

» The label must be well legible and positioned in a way that ensures legibility from commonly
accessible locations.

» The marking of the elements itself should correspond to the marking in the control SW
application.

9.10 Documentation — minimum extent

Declaration of conformity.

Initial revision report

Assembly quality and completeness certificate.

Wiring diagrams

Device technical parameters.

Protocols on measurements and tests conducted after the installation.

Protocol on determining external influences.

ATEX certificates.

Registration sheet of the fire plugs, sealing and openings pursuant to N 11 006, Appendix 12.
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9.8 Webové rozhrani

Prostiednictvim webového prohliZece musi systém umoziovat nasledujici funkce:

» Plnohodnotné uzivatelské ovladani celého systému stejné jako prostfednictvim uzivatelské
aplikace na serverové nebo klientské stanici.

» Vyuzivani dalsich komunikac¢nich cest pro rozesilani sms zprav, napt. GSM brany.

» Diagnostiku na urovni radiové¢ infrastruktury, ptipojenych koncovych prvki, v ptipadé
potieby koncovych prvkl méteni a dalSich uzivatelskych periferii jako GMS brana,
mikrofon apod.

» Parametrizace pfistupovych prav minimalné pro 3 role/ irovné.

» Neomezeny pocet uzivatell.

» Parametrizace vyuzivani systému a koncovych prvki pro kazdého uzivatele systému

Pozadované parametry Webové aplikace:

e kompletni ptehled vSech prvkl (v€etné moznosti piehledu ¢idel hlasnych profilt a
meteoradarti) v online map¢
e kompletni ptehled diagnostiky koncovych prvki v online mapé
e vstup chranén heslem
e moznost pristupu do aplikace ze sité internet
Pienosné vysilaci pracovisté

Pienosné vysilaci pracovisté je mobilni vysilaci a pfijimaci zafizeni s magnetickou anténou v pasmu
80 MHz, které slouzi k nouzovému ovladani varovného systému v ptipad¢ vypadku hlavniho vysilaciho
pracoviste.

» Musi obsahovat fidici jednotku, ktera umozni plnohodnotné ovladat cely systém VIS/SOA.

» Rozméry mobilniho vysilaciho pracovisté jsou maximalné do velikosti kancelarského
kuftiku.

» Napajeni mobilniho vysilaciho pracovisté je AC 230V nebo DC 12V.

9.9 Znaceni koncovvch prvku

» Vsechny koncové prvky VIS/SOA budou oznaceny viditelné $titkem s ¢islem prvku,
korespondujicim s individualni adresou prvku.

> Stitek musi byt dobie &itelny a umistény tak, aby umozioval &itelnost z bézné p¥istupnych
mist.

» Fyzické oznaceni prvku bude odpovidat oznaceni v ovladaci SW aplikaci.

9.10 Dokumentace — minimalni rozsah

Prohléseni o shodé¢.

Vychozi revizni zprava

Osvédceni o jakosti a kompletnosti montéze.

Pfipojovaci schémata

Technické parametry zafizeni.

Protokoly o provedeném méfeni a zkouskach po nainstalovani.
Protokol o urceni vnéjSich vlivi.

ATEX certifikaty.

Evidenc¢ni list protipozéarnich ucpavek, t€snéni a prostupii dle N 11 006 Ptiloha 12.
Osvédceni opravilyjici k montazi protipoZarnich systémi.
Vykres umisténi protipozarnich ucpavek.
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» Authorization to assemble fire protection systems. , p ,
> Layout drawing of the fire plugs. 10. Systém zavodniho rozhlasu (SZR)

10. Company radio system (CRS) Zavodnim rozhlasem se rozumi 100V systém slouZici k zvukovému vyrozuméni zaméstnancti a osob,
primarné uvniti budov arealu Chemparku, v ptipadé nebezpeci a zaroven k vyhlaSovani sdéleni obecného
Company radio should be the given 100 V system used for acoustic notifications of employees and persons charakteru. Systém zavodniho rozhlasu je soucasti Havarijniho informa¢niho systému arealu a dopliuje
inside of the buildings on the Chempark premises in the case of an emergency and also for notifications of a VIS/SOA.
?;:eErg/;gaSracter. The company radio system forms a part of the Emergency Information System and amends Sif’ zévodniho rozhlasu 100V

Company radio network (100 V)

» Sit’ Zavodniho Rozhlasu 100V je tvofena komer¢nim a havarijnim okruhem.

» The 100 V company radio network is formed by a commercial and emergency circuits. e komer¢ni okruh (obecné oznacovan jako ZR) je vyuzivan k hlaseni organiza¢niho

o ' - o charakteru, ale zaroven k hlaseni charakteru havarijniho
e the commercial circuit (generally marked as CR) is used for notifications of an organizational

character, but also for notifications of an emergency character
e the emergency circuit of the company radio (generally marked as EIS) is exclusively used for
submitting information of a warning/emergency character Obecné podminky instalace ZR + HIS uvniti budov (pokud PBR nestanovi jinak)

e havarijni okruh zavodniho rozhlasu (obecné oznacovéan jako HIS) slouzi vyhradné k
piedavani informaci vystrazného/ havarijniho charakteru

CR + EIS general installation conditions inside of buildings (unless FSC specifies otherwise) » Rozvody pro Zavodni rozhlas komeréni okruh (ZR) i havarijni okruh zavodniho rozhlasu (HIS) je
potieba provést 4 vodi¢ove, kde dva vodice slouzi pro prenos audiomodulace a jeden nebo dva
vodice pro spinani nuceného poslechu.

» Lines for the company commercial circuit (CR) as well as emergency circuit (EIS) should be of a 4-

conductor type, with the stipulation that two conductors are used for audio modulation transmission and > Rozhlasové a HIS kabely budou od silovych kabelii a kabeltl strukturované kabelaze prostorové

one or two conductors for switching the forced listening system on. oddéleny dle pisluinych CSN.
» The radio and EIS cables should be spatiall¥ separated from the power cables and structured cabling > Minimalni priifez vodi&i je 1mm?.

system cables pursuant to the corresponding CSN. » Pokud nebude v zadani specifikovano/ odsouhlaseno jinak, pro rozvody HIS + ZR budou pouZity
» The minimum cross-section of the conductors is 1 mm?. kabely s funkéni odolnosti pti pozaru ulozenych do certifikovanych tras s odolnosti min. 30 minut
» Should the given conditions not specify/approve otherwise, the used EIS + CR lines should use fire- (P30-R). (Pfipadnou zménu schvaluje zadavatel za ORLEN Unipetrol)

resistant cables, installed along certified routes with a resistance time of at least 30 minutes (P30-R). > Pokud budou rozvody HIS + ZR realizovany s funkéni odolnosti pii pozaru a nebude v zadani

(Any changes must be approved by the given client on behalf of ORLEN Unipetrol)
» Should the EIS + CR lines be implemented in a fire-resistant manner and should the given conditions not
specify/approve otherwise, the lines will be terminated in a separate, fire-resistant terminal board cabinet. >
> Individual lines and speakers should be designed and professionally installed in a way that prevents sound
shattering, while also ensuring audibility at the given areas. >
> All terminal boards of the individual pieces of equipment, including the junction boxes, shall be easily
accessible without any auxiliary structures. >
» All conductors installed in individual switchboards must be terminated in terminal boards or using a
certified insulation terminal. All exceptions must be approved in writing by the given investment project
manager/modification ordering party.

specifikovano/odsouhlaseno jinak, budou rozvody zakonfeny v samostatné svorkovnicové skiini
s pozarni odolnosti.

Navrhnout a odborné¢ instalovat rozvody a reproduktory tak, aby se zamezilo tfiSténi zvuku a
zaroven byla zajiSténa slySitelnost v danych prostorech.

Veskeré svorkovnice jednotlivych zafizeni v€etné instalacnich krabic musi byt bézné& dostupné
bez jakychkoli pomocnych konstrukci.

Veskeré vodi€e v instalacich vSech rozvadéct musi byt zakonceny ve svorkovnicich, poptipadé
certifikovanou izola¢ni koncovkou. Piipadné vyjimky musi byt pisemné schvaleny od vedouciho
investi¢ni akce/zadavatele upravy.

Reproduktory

Speakers » Technické provedeni zafizeni (mimo reproduktort s integrovanym regulatorem hlasitosti) musi
» Technical implementation of the devices (with the exception of speakers with an integrated volume odpovidat CSN EN 54-24 a stanovenému prostiedi.
regulator) must correspond to CSN EN 54-24 and to the specified environment. > Reproduktory havarijniho okruhu (HIS)- musi byt technicky zajistény tak, aby nebylo mozno jejich
» Emergency circuit (EIS) speakers - must be technically secured in a way that their sound cannot be turned odposlech vypnout.
off. » Reproduktory zavodniho rozhlasu (komer¢ni okruh)- musi byt instalovany reproduktory s regulaci

» Company radio speakers (commercial circuit) - the installed speakers must include a regulation
mechanism and an option for turning them off.

a moznosti vypnuti.
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External volume regulators for the commercial circuit — the used regulators must allow for 3- as well as
4-conductor connection of the forced listening system with the option to be totally shut down.

The EIS speakers must be marked with yellow “EIS” labels, including another label with the
corresponding room number and speaker number (for example, EIS speaker 2 in room 218 should have
the following label: “EIS218.2*). When there is only one speaker in the room, the room number is
sufficient (for example, label EIS218).

The CR speakers must be marked with white “CR” labels, room number and speaker number (for
example, CR speaker 2 in room 34 should have the following label: “CR34.2). When there is only one
speaker in the room, the room number is sufficient (for example, label CR34).

The minimum number and layout of the EIS speakers is governed by S435.

e the layout is determined by the given user upon agreement with the corresponding building
manager, making sure all building users can be permanently informed

e as aminimum, there must be listening points in the entry hallway of the given building and at the
permanent service locations

e for buildings with a high concentration of people (administrative buildings etc.), at least one
listening point must be installed on each floor

e the investor has the right to comment on the layout and number of speakers

EIS and CR marking

» Marking and names of new devices and components should be governed by Table 10.1
Table 10.1
Devices / components Marking
Radio switchboard (only EIS + CR) RS
Phone and radio switchboard PRS
EIS terminal board X-EIS
CR terminal board X-CR
EIS speaker EIS
CR speaker CR
Radio exchange NCO
Amplifier interface MCI
Power amplifiers PRSB
Audio expander AEX
Broadcaster station LBBH
Broadcaster keyboard LBBK

Radio switchboards

>

>

The EIS + CR lines should be terminated in a separate, fire-resistant terminal board cabinet, unless
specified/approved otherwise in the given conditions

The radio switchboards should be marked in the following format: RS-structure number-switchboard
number (for example, switchboard 1 at structure 2825 will be marked RS-2825-01)
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» Externi regulatory hlasitosti pro komer¢ni okruh — pouzivat regulatory umoziujici 3 i 4vodiové
napojeni nuceného poslechu s moznosti totalniho vypnuti.

» Reproduktory HIS musi byt oznac¢eny zlutym S$titkem ,,HIS“, v¢. extra §titku s ¢. mistnosti a ¢.
reproduktoru (napi. 2. repro HIS v mistnosti 218 bude Stitek ,,HIS218.2). Pokud je v mistnosti
pouze jeden reproduktor, staci ¢islo mistnosti (napf. stitek HIS218).

» Reproduktory ZR musi byt oznaceny bilym Stitkem oznadenym ,,ZR“, ¢. mistnosti a ¢.
reproduktoru (napf. 2. reproduktor ZR v mistnosti 34 bude stitek ,,ZR34.2). Pokud je v mistnosti
pouze jeden reproduktor, staci ¢islo mistnosti (napt. Stitek ZR34).

» Minimalni pocet a rozmisténi reproduktorti HIS je dle S435.

e rozmisténi stanovuji uzivatelé po dohod¢ se spravcem budovy tak, aby byla zajisténa trvala
moznost informovani vsech uzivateli budovy

¢ minimalné musi byt poslechovy bod ve vstupni chodbé budovy a v mistech stalé sluzby

e u budov s velkym soustfedénim osob (administrativni budovy apod.) minimalné jeden
poslechovy bod na podlazi

e rozmisténi a pocet reproduktort pfipominkuje investor

Znaceni zarizeni HIS a ZR

» Znaceni a nazvy novych zatizeni a komponentd, bude dle tabulky ¢. 10.1

Tabulka ¢. 10.1

Zafizeni / komponenty Oznaceni
Rozvadéc rozhlasovy (pouze HIS + ZR) RR
Rozvadéc telefonni a rozhlasovy RTR
Svorkovnice HIS X-HIS
Svorkovnice ZR X-ZR
Reproduktor HIS HIS
Reproduktor ZR ZR
Ustfedna rozhlasu NCO
Interface zesilovace MCI
Vykonové zesilovace PRSB
Audioexpander AEX
Stanice hlasatele LBBH
Klavesnice hlasatele LBBK

Rozhlasové rozvadéce
» Pokud nebude v zadani specifikovano/ odsouhlaseno jinak, budou rozvody HIS + ZR zakoncéeny v

samostatné svorkovnicové skiini pozarné funkéni
» Rozhlasové rozvadéce budou oznaceny ve formatu: RR-Cislo stavby-Cislo rozvadéce (napt. 1.
rozvadé¢ na stavbé 2825 bude RR-2825-01)



Directional marking of the EIS and CR cables inside of buildings

This marking is binding for the EIS and CR cables for interior installations inside of buildings.

» The directional marking of the speaker cables should refer to the next connected device: “another device”
(see Figure 10.1)
Figure 10.1
‘//7 DeSCriptiOn\’
28353.01 [cras | [Rs-01 | Cras SRS | CR35

Color marking of the conductors of the 100 V distribution lines

>
>

Conductor for activating the forced listening system - blue, red (the conductors can be remarked)
Conductors for the transmission of 100 V modulation — black, brown, grey (the conductors can be
remarked)

CR + EIS cable network

>
>
>

>

UV-resistant cables with at least 12 wires should be used among individual structures.

The minimum cross-section of the conductors among individual structures is 2.5 mm?.

Should the given conditions not specify otherwise, the used above-ground lines should use UV- and fire-
resistant cables, installed along certified routes with a resistance time of at least 30 minutes (P30-R).
New cable numbers should be determined by the given cable manager.

Installation of the EIS and CR cables on bridges and cable trays

>

>

The radio and EIS cables should be spatially separated from the power cables and structured cabling
system cables pursuant to the corresponding CSN.

Should multiple EIS and CR cables come together at a single location, the cables should be bound in
bunches.

Cable routes installed in trays should be installed above one another. Their minimum span should be 250
mm.

Cables should be fastened to the cable trays using only stainless or UV-resistant straps.

Cable trays and auxiliary steel structures for cable routes along bridges should be of a screw-in design
and dismountable (free of welding).

Climbing trays up to the height of 3 meters above the platform must be furnished with a removable steel
cover.

Individual connection elements at the areas with a risk of vibrations must be secured against the impact

of such vibrations.
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Smérové znaceni kabelu HIS a ZR uvniti budov

Toto znaceni je zavazné pro kabely HIS a ZR p¥i vnitinich instalacich uvnitf budov.

» Smérové znaceni kabeld u reproduktorti bude odkazovat na dalsi pfipojené zafizeni: ,,dalsi pfistroj*
(viz obrazek 10.1)
Obrazek 10.1
4///7 POpISy
2825.0 1 [ zrs4 | [Rros || pay [2RES] p—

Barevné znaceni vodic¢u 100V rozvodu

>
>

Vodice pro spinani nuceného poslechu — barva modra, ¢ervena (vodice lze pfeznacovat)
Vodic¢e pro pienos modulace 100V — barva ¢erna, hnéda, Seda (vodice lze pieznatovat)

Kabelova sit’ ZR + HIS

>
>
>

>

Mezi jednotlivymi stavbami budou pouzity kabely UV odolné s minimalnim poétem 12 zil.
Minimalni prifez vodict mezi stavbami je 2,5mm?.

Pokud nebude v zadani specifikovano jinak, budou pro nadzemni rozvody pouzity kabely s UV a
pozarni odolnosti ulozené do certifikovanych tras s odolnosti min. 30 minut (P30-R).

Cislo nového kabelu stanovi spravce kabeld.

UlozZeni kabelu HIS a ZR na mostech a kabelovych lavkach

>

Rozhlasové a HIS kabely budou od silovych kabell a kabelt strukturované kabelaZze prostorové
oddéleny dle ptislusnych CSN.

V ptipadé soubehu vice kabelti HIS a ZR budou kabely vysvazkovany.

Kabelové trasy uloZzené na lavkach, které budou pokladany nad sebou, musi mit minimalni rozestup
od sebe 250mm.

Uchyceni kabelt do kabelovych lavek 1ze pouze pomoci nerezovych, nebo UV odolnych pasek.
Kabelové lavky a pomocné ocelové konstrukce pro kabelové trasy na mostech musi byt Sroubované
a demontovatelné (bez svarovani).

Stoupaci lavky do vysky 3 metrii nad ploSinou musi byt opatfeny rozebiratelnym ocelovym krytem.
V prostorach s rizikem vibraci je nutné spojovaci prvky trasy zajistit proti vlivu vibraci.



Installation of the EIS and CR cables in the ground

>

>

Cable routes installed in the ground must not be installed on top of each other. This stipulation does not
apply to locations where the cable route is narrowed in the cable protectors and cable underpasses.

All changes or installations of new cable routes on the premises of Orlen Unipetrol must be consulted
and approved in advance by SUG, which will obtain opinions of the corresponding underground network
administrators.

New cable routes must be installed at the level of the existing cable routes.

Optical cables at the crossing locations should be installed under the existing cable routes. This measure
reduces the risk of optical cables damages.

The EIS and CR cables in the ground cable routes should be separated from MV cables using a brick
partition along their entire length.

The cables in the ground cable routes should be separated from the other cables using a brick partition
every five meters.

To prevent water and gas penetration, passages trough building structures or channels to underground
routes should be implemented using bushings (such as RDSS, EPAF, HSI, ROXTEC).

Ground cable routes should be filled with sand. Brick terraces should be implemented along the route
edges. The cables routes should be bricked from the top.

Cable protectors must be installed in the passages under roads or at the crossings with other networks
(with a sufficient reserve) and the cables must be placed in the protectors. Cable protectors by roads must
be concreted considering the given road loads. Empty protectors should be closed using plugs to keep
them clean.

Cable route installations and their acceptance must always be consulted with the given cable manager.
Prior to backfilling cable routes with soil, the cable routes in question must be properly localized. The
corresponding localization drawing of the routes in the “dgn” format should be submitted to OUG.

The as-built documentation of the cable routes (cross-sections along the cable route, design of the
connections) must also be submitted to the cable network operator in a digital form.

Cable cramping should be implemented in the cable routes, unless agreed otherwise with the cable
network manager.

Upon installing new cable routes, upon every cable cramping and upon interventions with the cable
installation manner, the cables in question should be measured prior to refilling the cable routes with soil.
Protocols on the measurements should be prepared and submitted to the cable network manager.

» Unless agreed otherwise with the cable network manager, every cable

connection should be localized, drawn and submitted to OUG in the “dgn”
format.

Documentation — minimum extent

>
>

Initial revision report
Assembly quality and completeness certificate.
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UloZeni kabelu HIS a ZR v zemi

>

Kabelové trasy ulozené v zemi nesmi byt v soubéhu ukladany ve vrstvach nad sebou. To neplati v
mistech zuzeni kabelové trasy do kabelovych chranic¢ek a kabelovych podchodu.

Kazda zména nebo poloZeni nové kabelové trasy na tizemi Orlen Unipetrolu musi byt projednana
a piedem schvalena SUG, ktery zajisti vyjadieni pfisluinych spravci podzemnich siti.

Kabelova trasa musi byt ulozena na uroven stavajicich kabelovych tras.

Optické kabely se v mistech kiizeni ulozi pod stavajici kabelové trasy. Timto opatfenim se snizuje
riziko poskozeni optickych kabeli.

Kabely HIS a ZR budou v zemnich kabelovych trasach oddéleny od vn kabelu cihlovou piepazkou
po celé délce.

Od ostatnich kabeld budou v zemnich kabelovych trasach kabely mezi sebou oddéleny cihlovou
piepazkou po kazdych péti metrech.

Priichod stavebni konstrukei budov nebo kanali do podzemni trasy, musi byt z divodu zamezeni
priniku vody a plynu, proveden ptes prichodky (napt. RDSS, EPAF, HSI, ROXTEC).

Zemni kabelové trasa bude zapiskovand, na okraji trasy provedena cihlova zahradka, kabelova trasa
bude shora zacihlovana.

V prostupech pod komunikacemi, nebo ptipadné v mistech kiizeni s jinymi sitémi se musi polozit
kabelové chranicky (s dostate¢nou rezervou) a kabely vlozit do chrani¢ek. V mistech komunikaci
se musi provést obetonovani kabelovych chrani¢ek s ohledem na zatizeni komunikace. Volné
chranicky se uzavtou zatkou proti znecisténi.

Provedeni kabelové trasy a jeji pfevzeti se musi vZdy konzultovat se spravcem kabeltl.

Pted zdhozem kabelové trasy se musi provést zaméteni kabelové trasy. Vykres zaméfeni tras
formatu ,,dgn* predat OUG.

Dokumentaci skute¢ného provedeni kabelovych tras (fezy v kab. trase, provedeni spojek) se musi
pfedat provozovateli kabelové sité 1 v digitalni formé.

Spojkovani kabelu bude provadéno v kabelové trase, pokud nebude se spravcem kabelové sité
domluveno jinak.

Po provedeni nové kabelové trasy, po kazdém spojkovani a zdsahu do uloZeni kabelu bude pied
zahozem kabelové trasy provedeno méfeni kabelu s vyslednym protokolem, ktery bude piedan
spravci kabelové sité.

» Pokud nebude se spravcem kabelové sit¢ domluveno jinak, bude kazda

kabelova spojka zaméfena, zakreslena a ve formatu ,,dgn* pfedana 0UG.

Dokumentace — minimalni rozsah
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Vychozi revizni zprava

Osvédceni o jakosti a kompletnosti montaze.

Ptipojovaci schémata

Technické parametry zafizeni.

Protokoly o provedeném méteni a zkouSkach po nainstalovani.
Protokol o urceni vnégjsich vliva.



Wiring diagrams

Device technical parameters.

Protocols on measurements and tests conducted after the installation.

Protocol on determining external influences.

ATEX certificates.

Registration sheet of the fire plugs, sealing and openings pursuant to N 11 006, Appendix 12.
Authorization to assemble fire protection systems.

Layout drawing of the fire plugs.

Declaration of Conformity
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11. EDS

Fire detection system (Electric fire signaling system) shall be a fire alarm device that includes components for
automatic fire detection and components for initiating fire alarms and launching other suitable activities
controlled by individual devices. Suitably controlled devices shall be used for these activities.

Basic FDS regulations:

» Decree No. 246/2001 Coll., on determining fire safety conditions and on conducting state fire
supervision (fire prevention decree), especially Section 8 — Electric fire signaling system.

» Directive S428 - designated fire protection material means and designated types of fire safety devices
(see Appendix 3).

> CSN 73 0875 PBS — Determining the conditions for designing fire detection systems within the
frame of fire safety solutions.

a) The new FDS system for ORLEN Unipetrol shall be exclusively FDS ESSER.

b) FDS should include a graphic extension, including the delivery of the corresponding PC and
accessories. It should include a ground plan drawing of all areas and buildings where FDS is installed.

c) Each FDS shall be connected to the Essernet network, which connects individual FDSs with the
Operation center of the company fire rescue unit.

d) Should the current FDS of the existing production facilities be expanded, suitability of the use of the
current FDS system shall be examined.

e) The contractor used for assembling, launching and maintaining the FDS shall be a company that is
certified for the stated system (ESSER).

f) FDS maintenance shall be provided by the company that maintains the current FDS system.
g) The original FDS applications shall continue to use the existing Cerberus system (Siemens).
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ATEX certifikaty.

Eviden¢ni list protipozarnich ucpavek, tésnéni a prostupti dle N 11 006 Ptiloha 12.
Osvédceni opraviujici k montdzi protipozarnich systému.

Vykres umisténi protipozarnich ucpavek.

Prohléaseni o shod¢

11. EPS

Elektrickou pozarni signalizaci se rozumi pozarné poplachové zatizeni zahrnujici komponenty
samoc¢inného zjiSténi pozaru, vyvolani pozarniho poplachu a zapoceti jinych vhodnych cinnosti ke
zmirnéni nasledkti pozaru. K témto ¢innostem vyuziva vhodna zatizeni, ktera ovlada vhodnymi zatizenimi.

Zakladni predpisy pro EPS:

>

Vyhléaska 246/2001 sb. O stanoveni podminek pozarni bezpecnosti a vykonu statniho
pozéarniho dozoru (vyhlaska o pozarni prevenci), zvlaste §8 -Elektricka pozarni signalizace

Smérnice S428 - Vyhrazené vécné prostiedky pozarni ochrany a vyhrazené druhy poZarné
bezpec¢nostnich zatizeni (viz ptiloha €. 3).

CSN 73 0875 PBS — Stanoveni podminek pro navrhovani elektrické poZarni signalizace
V ramci pozarné bezpecnostniho feseni

Novym systémem EPS pro ORLEN Unipetrol je vyhradn¢ EPS ESSER.

EPS bude obsahovat grafickou nadstavbu, v¢éetné dodani PC a pfislusenstvi, kde bude
pudorysné zobrazeni vSech prostor a budov kde je EPS zavedena.

Kazda EPS musi byt zafazena do sit€ Essernet propojujici EPS s Opera¢nim stfediskem
hasi¢ského zachranného sboru podniku.

V ptipadé rozsifovani stavajici EPS soucasnych vyroben se provéti vhodnost uziti
stavajiciho systému EPS.

Zhotovitel, ktery bude provadét montaz, zprovoznéni a udrzbu EPS, musi byt firma
certifikovana na uvedeny systém — ESSER.

Udrzbu EPS bude vzdy zajistovat spolenost provadgjici udrzbu stavajici systému EPS.
Na ptivodnich aplikacich EPS musi byt dale pouZit stavajici systém Cerberus (Siemens).



12.

CENTRAL STOP/TOTAL STOP

The FSC of the structure determines whether CS/TS is required

the CS/TS solution is based on an analysis of hazards and operability (HAZOP), whereas the
conclusions following from the HAZOP analysis must be fully respected in the CS and TS system
design. In justified case, the HAZOP study can be replaced by an independent expert opinion by
an expert committee consisting of specialists, technologists, representatives of CFB and other
involved professions (electro, 1&C, mechanical, etc.).

The CS/TS solution must be part of the project documentation

CS/TS control elements must be freely available and visibly marked by the sign CENTRAL STOP
/| TOTAL STOP

The CS/TS control elements must be secured against unauthorized or accidental use

All CS/TS installations must comply with CSN 73 08 48

13. DEVICES FOR EXPLOSION HAZARDOUS ENVIRONMENT

Selected basic requirements

Requirements for the contractor or main supplier of assembly works:

The selected company shall demonstrate appropriate qualification of the given authorized persons
and trained employees pursuant to the valid legislation - CSN EN 600079-14, as amended. The
qualification shall be verified and granted in intervals that correspond to the stipulations of the
appropriate national regulations.

The selected company shall demonstrate that its employees:

» have necessary skills for the given extent of the work
» are qualified to conduct the specified activities
» have adequate and sufficient knowledge

Requirements for designing, selecting and implementing electric installations:

“Protocol on determining external influences” shall be prepared for newly projected equipment
and structures. This protocol shall form a part of the project documentation.

For reconstructions related to technology changes and for changes of production devices or used
substances, a “Protocol on determining external influences” and Classification of the
environment parameter groups and their degrees of strictness shall be prepared and/or reassessed.
It shall be also verified that electric devices that are not subject of the given reconstruction comply
with the changed conditions. Subsequently, conditions for their further operation shall be
specified (for example, expanding the extent of the reconstruction with regard to the given
environment change - necessity to increase the given rating and other).

The Protocol on determining external influences shall include all necessities - protocol number,
production facility, construction site and, if needed, more detailed specifications - operational
set, characteristics of external influences, building descriptions, members of given committees,
decisions, justifications, tables, layout diagrams of given buildings with individual zones
marked.

The Protocol on determining external influences shall be executed in a paper as well as digital
form.
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CENTRAL STOP/TOTAL STOP

Nutnost feseni CS/TS uréuje PBR stavby

Samotné feSeni CS/TS vychézi z analyzy ohrozeni a provozuschopnosti (HAZOP), piicemz
zavery plynouci z analyzy HAZOP musi byt pln¢ respektovany v navrhu systému CS a TS. V
opodstatnénych ptipadech lze studii HAZOP nahradit nezavislym expertnim posudkem komise
expertll, v zastoupeni provoznich specialistti, technologl, zastupctit HZS a ostatnich dot¢enych
profesi (elektro, MaR, strojni, atd.).

Reseni CS/TS musi byt soudasti projektové dokumentace

Ovladaci prvky CS/TS musi byt voln¢ ptistupné a viditeln¢ oznacené cedulkou CENTRAL STOP
/ TOTAL STOP

Ovladaci prvky CS/TS musi byt zabezpecené proti neopravnénému ¢i nechténému pouziti
Veskeré instalace CS/TS musi byt v souladu s CSN 73 08 48

13. ZARIZENI DO PROSTREDI S NEBEZPECIM VYBUCHU

Vybér zakladnich pozadavki

Pozadavky na zhotovitele nebo hlavniho dodavatele montéznich praci:

e Vybrana firma musi dokladovat kvalifikaci odpovédnych osob a vySkolenych pracovnikt
dle platné legislativy CSN EN 600079-14 v platné edici Kvalifikace musi byt ovéfovana a
udélovana v intervalech odpovidajicich narodnim ptedpistim.

e Firma musi dokladovat, Ze jeji pracovnici:

» maji nezbytné dovednosti nutné pro dany rozsah prace
» muzou kvalifikované plsobit ve stanoveném rozsahu ¢innosti
» maji odpovidajici znalosti a dostate¢né védomosti

Pozadavky na ndvrh, vybér a zfizovani elektrickych instalaci:

U nové projektovanych zatizeni a staveb musi byt vypracovan ,,Protokol o ur¢eni vnéjsich vlivi®,
ktery bude soucasti projektové dokumentace.

Pro rekonstrukce a pti zménach technologie, zméné vyrobniho zatizeni nebo pouzivanych latek
musi byt znovu vypracovan ,,Protokol o ur€eni vnéjSich vlivi* a ptehodnocena Klasifikace
skupin parametrd prostiedi a jejich stupniil pfisnosti. Musi se piekontrolovat, zda i ta elektricka
zatizeni, kterd nejsou pfedmétem rekonstrukce, vyhovuji zménénym podminkam. Nasledné se
musi stanovit podminky pro jeho dalsi provoz (napf. rozsifeni rozsahu rekonstrukce s ohledem
na zménu prosttedi - nutnost zvySeni kryti a jingé).

Protokol o uréeni vnéjSich vlivii musi obsahovat v§echny nélezitosti — ¢islo protokolu, vyrobnu,
stavbu, event. upfesnéni — provozni soubor a pod, sloZzeni komise, popis objektu, charakteristiky
vnéjSich vlivi, rozhodnuti, zdivodnéni, tabulky, dispozi¢ni schéma objektu s prostorovym
vyznacenim rozsahu jednotlivych zon.

¢ Protokol o ur€eni vnéjSich vlivii musi byt vyhotoven v papirové a digitalni formé.

Klasifikace skupin parametrt prostiedi a jejich stupiii pfisnosti musi byt vyhotovena v papirové
a digitalni formé.

Elektrické zatfizeni se musi umistovat v prostoru bez nebezpeci vybuchu, kde to neni mozné
splnit, tam bude zatfizeni umisténo v co nejméné nebezpecném prostoru.



Classification of the environment parameter groups and their degrees of strictness shall be
executed in a paper as well as digital form.

If practically possible, individual electric devices will be installed in locations with no explosion
hazard. When this condition cannot be fulfilled, the devices shall be installed in the least
hazardous area.

Electric installations in hazardous areas shall also comply with the appropriate general
requirements for installation in areas with no explosion hazard.

Electric devices and materials shall be installed and used in the extent of their respective nominal
electric parameters for power outputs, voltage, currents, frequencies, device types and other
conditions that could, if not complied with, endanger safety of the installations.

Switchboard installed in explosion hazardous environments (control and transition boxes, heating
boxes, drawer switchboards, etc.) should be preferably implemented with protection type “e”
(secured design), or in combination with protection type “d” (fixed closure).

When renovating and projecting new devices, drawer switchboards designed for explosion-
hazardous environments will be designed at the technology peripheries. These drawer
switchboards will have a monitored inlet, leading to the control center of the given operation
(PCH, Agro).

The devices shall be installed in accordance with their respective documentations of the
manufacturer.

Individual installations shall be proposed and individual devices and materials installed in a way
that ensures an easy access for the purpose of revisions and maintenance.

All installations shall be executed in compliance with the corresponding certificates and valid
standards and with all other requirements that are specific for their operation in the areas where
the given installations are located.

For TN networks located in a hazardous environment, a TN-S network type shall be used (with
a separated middle N and protective PE conductor), i.e. the middle and protective conductors
must not be connected or combined in one conductor in hazardous areas.

For IT networks, insulation guards (insulation sentry unit) shall be used.

For TN and IT networks, all outer exposed conductive parts shall be accessible connected to the
given connection system.

Connections shall be secured against getting loose on their own and they shall minimize the
corrosion hazard.

Live parts of the SELV circuits shall not be connected to the ground or live or protective
conductors that form a part of other circuits. Accessible conductive parts may be ungrounded or
grounded, for example, to ensure electromagnetic compatibility.

PELYV circuits shall be grounded. All accessible exposed conductive parts shall be connected to
the common grounding system and to the system for equalizing potentials.

Devices that can create hot particles or hot surfaces and that are installed less than 3.5 m above a
hazardous area shall be fully enclosed or equipped with suitable protective covers or shielding
covers with the objective to prevent falls of any ignition sources to hazardous areas.

Sodium, low-pressure discharge tubes shall not be installed above hazardous areas.

For connections of moving items, temporary bindings shall be implemented.

Electric installation design shall be subject to measures adopted with the objective to reduce
effects of static electricity, strikes of lightning and electromagnetic radiations to a safe degree.
Electric devices shall be selected in compliance with the valid Protocol on determining external
influences, Classification of the environment parameter groups and their degrees of strictness,
standards and government directives.

When selecting rotating electric machines, at least the following information shall be taken into
account:
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Elektrické instalace v nebezpecnych prostorech musi rovnéz spliovat prislusné obecné
pozadavky pro instalace v prostorech bez nebezpeci vybuchu.

Elektrickd zafizeni a materidly musi byt instalovany a pouzivany pouze v rozsahu jejich
elektrickych jmenovitych parametrti pro vykon, napéti, proud, frekvenci, druh zatizeni a téch
ostatnich vlastnosti, jejichz nedodrzeni mize ohrozit bezpecnost instalace.

Rozvadéce umist'ované do prostedi s nebezpecim vybuchu (ovladaci a prechodové skiing, skiiné
pro otapéni a zasuvkové rozvadeéce apod.) budou prednostné konstruované s typem ochrany ,,e*
(zajisténé provedeni), ptipadné v kombinaci s ochranou typu ,,d* (pevny uzaveér).

Pii rekonstrukci a projektovani novych zatfizeni budou na kraje technologii projektovany
zasuvkové rozvadéce konstruované do prostiedi s nebezpecim vybuchu. Tyto zasuvkové
rozvadéce budou mit monitorovany piivod na dohledové pracovisté ptislusného provozu (PCH,
AGRO)

Zatizeni musi byt instalovano v souladu s dokumentaci vyrobce.

Instalace musi byt navrzeny a zafizeni a materialy instalovany s ohledem na zajisténi snadného
piistupu pro revize a udrzbu.

Vsechny instalace musi byt provedeny v souladu s odpovidajicimi certifikaty a platnymi
normami a jakymikoliv dal§imi pozadavky specifickymi pro provoz, ve kterém se instalace
nachazi.

U TN siti v nebezpecném prostoru musi byt pouzita sit’ typu TN-S (s oddélenym stfednim N a

ochrannym vodic¢em PE), tj. stfedni a ochranny vodi¢ v nebezpe¢ném prostoru nesmi byt spolu

spojeny nebo sloué¢eny v jednom vodici.

U IT siti musi byt pouzity hlidace izola¢niho stavu.

Pro sit€¢ TN a IT musi byt v§echny piistupné a vnéjsi nezivé vodivé Casti propojeny se systémem

pospojovani.

Spoje musi byt zajistény proti samovolnému uvolnéni a musi se u nich minimalizovat nebezpeci

koroze.

Zivé &asti SELV obvodii nesmi byt spojeny se zemi, nebo Zivymi vodi¢i, nebo ochrannymi

vodi¢i, které jsou castmi jinych obvodd. Jakékoliv pfistupné vodivé ¢asti mohou byt

neuzemnény, nebo uzemnény napiiklad z dlivodu elektromagnetické kompatibility.

Obvody PELV se uzemnuji, vSechny pfistupné nezivé vodivé ¢asti musi byt propojeny na

spole¢ny zemnici systémem a systém pro vyrovnani potenciald.

Zatizeni, které muize vytvaret horké Castice nebo horké povrchy, a které je umisténé méné nez

3,5 m nad nebezpeénym prostorem, musi byt zcela uzaviené, nebo vybavené¢ vhodnymi

ochrannymi kryty, nebo stinicimi kryty, aby bylo zabranéno padu jakéhokoliv zdroje vzniceni do

nebezpecného prostoru.

Sodikové nizkotlaké vybojky nesmi byt instalovadny nad nebezpecnymi prostory.

Pro pfipojeni pohyblivych pfedmétl musi byt provedeno do€asné pospojovani.

Pfi navrhovani elektrickych instalaci je tfeba provést opatfeni pro snizeni Uc¢inkl statické

elektfiny, uderu blesku a elektromagnetického zatfeni na bezpecnou trover.

Elektricka zatizeni musi byt vybrana v souladu s platnym Protokolem o urceni vnéjsich vlivi,

Klasifikaci skupin parametrt prostiedi a jejich stupiii pfisnosti, normami a nafizenimi vlady.

Pti vybéru elektrickych tocivych stroji musi byt zohlednény minimalné dale uvedené informace:

» druh zatizeni, napdjeci napéti a frekven¢ni rozsah, pienos tepla od pohanéného zatizeni (napf.
Cerpadla), Zivotnost lozisek a maziva, izola¢ni tfida.



» load type, power supply voltage and frequency range, heat transmission from driven devices

(for example, pumps), lifespan of bearings and lubricants, insulation class

Rotating electric devices shall be also sufficiently protected against overloading if it cannot
permanently withstand the starting current under nominal voltage and frequency or, in the case
of generators, short-circuit current without prohibited heating.

Protective devices against overloading are:

a) current-dependent, time-delayed protective device that monitors all three phases, set up max.
for the nominal current of the machine, that acts within two hours when the current is 1.2 times
greater than the set up current and that does not act within two hours when the current is 1.05
times greater than the set up current,

b) devices for direct temperature control using built-in temperature sensors,

c) other relevant devices.

Motors with a nominal voltage greater than 1 kV and with load types other than S1 or S2 shall
be selected with regard to a risk evaluation of potential discharges on the stator coil - ignition
risk coefficient. Should the overall sum of risk factors be greater than 6, the machine shall be
equipped with a space heating against condensation and special measures shall be adopted to
ensure that there is not an explosive atmosphere at the moment of starting the machine.

Motors powered from frequency invertors and by voltage from invertors require that:

a) The motor has been tested for this operation as a unit with the starting device under reduced
voltage and with the provided protective device.

b) if the motor has not been type-tested for this operation as a unit with the invertor, the means (or
a device) shall be installed for direct temperature monitoring using the built-in temperature
sensors. Efficiency of this thermal protection shall take into account the corresponding power
output, rotation speed range, torque and frequency for the required load type. Moreover, the
protection shall be verified and documented. When activated, the protective device shall
electrically shut down the motor. When temperature sensors are installed, they have to be
connected to the motor protection turn-off circuit.

Motors that are started by the means of a soft start require that:

a) the motor is tested for this operation as a unit with the starting device under reduced voltage
and with the provided protective device; or,

b) If the motor has not been tested for this operation as a unit with the soft start device, the means
(or a device) shall be installed for direct temperature monitoring using the built-in temperature
sensors, described in the given motor documentation, or other effective measures shall be
adopted with the objective to limit the surface temperature of the motor. Alternatively, a device
for monitoring the rotation speed can be installed. This device will ensure that the motor starting
process does not result in the surface temperature exceeding the permitted value. Efficiency of
this thermal protection or the starting process shall be verified and documented.

Individual transformers shall be protected against dangerous impacts of short-circuit conditions,
ground connections and overloading if they are not able to withstand permanent operation with
a short-circuited secondary coil under nominal primary voltage and frequency without prohibited
heating or if the transformers in questions are transformers for which overloading by connected
loads is not expected.

Apart from current protection, the following sufficient protections shall be installed for resistance
heating devices:

a) For TN networks, current protector (RCD) with a nominal leakage breaking current of 30 mA.

b) For IT networks, an insulation guard that shuts down the power supply if the insulation
resistance is not greater than 50 ‘Q per one Volt of the nominal voltage.
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Elektrické toCivé zatizeni musi byt navic dodatecné chranéno proti pretizeni, pokud nevydrzi
trvale zabérny proud pfi jmenovitém napéti a frekvenci, nebo u generatoru, zkratovy proud bez
nedovoleného otepleni.

Ochrannym zafizenim proti pfetiZzeni je:

a) Proudové zavislé casové zpozdéné ochranné zatizeni, hlidajici vSechny tfi faze, nastavené
Mmaximalné na jmenovity proud stroje, které zaptsobi do dvou hodin pii 1,20 nasobku
nastaveného proudu a do 2 hodin nezaptisobi pti 1,05 nasobku nastaveného proudu.

b) Zatizeni pro pifimou kontrolu teploty pomoci vestavénych snimacu teploty (¢idel).

c) Jiné odpovidajici zafizeni.

Motory se jmenovitym napétim vys§im nez 1 kV a typem zatizeni jinym nez S1 nebo S2 se musi

vybirat s ohledem na hodnoceni rizika potenciondlnich vyboji na statorovém vinuti —

Koeficientu rizika vzniceni* Je-li celkovy soucet rizikovych faktorti vyssi nez 6, musi byt stroj

vybaven vytdpénim prostoru proti kondenzaci a musi byt provedena specialni opatfeni pro

zajisténi, aby v zavéru nebyla v dob¢ spousténi vybusna atmosféra.

Motory, které jsou napdjeny meénici s frekvenci a napétim z ménice vyzaduji, aby:

a) Motor byl typové odzkouSen pro tento provoz jako jednotka ve spojeni s méniCem a
s dodavanym ochrannym zatizenim.

b) Pokud motor nebyl typové odzkousSen pro tento provoz jako jednotka ve spojeni s ménicem,
musi byt zajistén prostfedek (nebo zafizeni) pro piimou kontrolu teploty pomoci
zabudovanych teplotnich ¢idel. Uginnost této tepelné ochrany musi zohlediiovat vykon, rozsah
rychlosti otaceni, kroutici moment a frekvenci pro pozadovany typ zatizeni a musi byt ovéiena
a dokumentovana. Cinnost ochranného zafizeni musi zajistit elektrické vypnuti motoru. Jsou
—1i ¢idla teploty instalovana, museji byt zapojena do vypinaciho okruhu motorové ochrany.

Motory se spousténim pomoci soft startu vyzaduji, aby:

a) motor byl odzkousSen pro tento provoz jako jednotka ve spojeni se zafizenim pro spousténi pti
sniZzeném napéti a s doddvanym ochrannym zatizenim nebo,

b) pokud motor nebyl odzkousen pro tento provoz jako jednotka ve spojeni se soft startem, musi
byt zajistén prostredek (nebo zafizeni) pro piimou kontrolu teploty pomoci zabudovanych
teplotnich ¢idel popsanych v dokumentaci motoru nebo jiné u€inné opatfeni pro omezeni
povrchové teploty zadvéru motoru nebo zafizenim pro hlidani rychlosti otaCeni, které zajisti,
ze rozb&h motoru je takovy, Ze nedojde k piekroceni povrchové teploty, u¢innost této tepelné
ochrany nebo prubehu spousténi musi byt ovérena a dokumentovana.

Transformatory musi byt chranény proti nebezpe¢nym ucinktiim zkratli, zemnich spojeni a navic

proti pfetizeni, pokud nejsou schopny vydrzet trvaly provoz se zkratovanym sekundarnim

vinutim pfi jmenovitém primarnim napéti a frekvenci bez nedovoleného otepleni nebo se jedna

o transformatory, u nichz neni pfedpokladano Zadné pretiZzeni vlivem pfipojenych zatézi.

Pro odporova topna zatizeni musi byt navic k nadproudové ochrané nainstalovana dodate¢na

ochrana:

a) V sitich TN proudovy chrani¢ (RCD) se jmenovitym svodovym vypinacim proudem 30 mA.

b) V sitich IT musi byt pouzit hlida¢ izola¢niho stavu, ktery vypina napajeni, pokud neni izola¢ni
odpor vyssi nez 50 Q2 na jeden Volt jmenovitého napéti.

The above stated protection is not required if the given resistance heating device (for example, a heater
against condensation in an electric motor) is protected by the manner of its installation into the electric device.
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For emergency situations, one or several suitable devices for shutting down the power supply of
a given hazardous area shall be installed at a suitable location or locations outside of the
hazardous area.

Vyse uvedena dodatecna ochrana se nevyzaduje, pokud odporové topné zatizeni je chranéno zptisobem
sv¢ instalace do elektrického zatizeni (napftiklad topidlo proti kondenzaci v elektrickém motoru).

Electric devices that have to keep operating in order to prevent additional hazards shall not be
connected to the emergency shut-down circuits; these devices shall be connected to a separate
circuit.

Emergency safety shut-down systems shall be able to disconnect all power circuits and
conductors, including the middle conductor.

To secure safe execution of given works, each circuit or group of circuits shall be equipped
with suitable disconnection devices (for example, isolators, fuses and connectors), which will
disconnect all conductors of individual circuits, including the middle conductor.

Labels that allow for fast identification of the given circuits or groups of circuits, which are
controlled by the given disconnecting device, shall be placed in immediate proximity of each of
these disconnecting devices.

Individual devices shall be selected and installed in accordance with the requirements of the
appropriate standards.

In case it is required that an existing, used or repaired device is used as a part of the new
installation, such a device can be used if:

a) Itis verified that the device has not been modified and its condition corresponds to the condition
stated in the original certificate (including any repairs and general inspections).

b) All changes in any production standards, which apply to the given device, do not require
additional safety measures to be adopted.

Selection of the device shall take into account the appropriate group of devices and the possibility

to change the given temperature class if a light source with a different power output is used.

Individual outlets/sockets shall be installed in a way that prevents dust entering the

outlets/sockets when the plug connector is inserted or without the plug connector.

To minimize dust collection in cases when the dust-preventing cover has not been accidentally

put in its place, the outlets/sockets shall be installed under an angle, which is not more than 60 °

from the vertical, and with an opening facing down.

Power lines shall be protected against overloading and hazardous effects of short-circuits and

ground connections.

Power lines and all electric devices shall be protected against hazardous effects of short-circuits

and ground connections.

Protection against short-circuits and ground connections shall prevent automatic start-ups when

malfunctions occur (after their repairs).

Measures for preventing operation of multi-phase electric devices (for example, a three-phase

motor) shall be implemented if the loss of one or more phases could result in overheating.

Cables for fixed lines in hazardous areas shall be suitable for surrounding operating conditions.

Cables shall be:

a) With copper or aluminium cores,

b) With sheaths made of thermoplastic, thermosetting or elastomer materials; they shall be of a
circular design, compact and with extruded filling and filling material, which, if used, must be
of a non-saturating character, or,

¢) with mineral insulation and metal sheath, or,

d) special, for example, flat cables with appropriate cable outlets.

Portable and movable devices shall have cables with heavy, polychloroprene or other equivalent
synthetic elastomer sheaths, cables with heavy, resilient rubber sheaths or cables of an
appropriately robust structure.

Flexible cables have to have multi-wire conductors with a cross section of at least 1 mm?,
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Pro ptipady nouze musi byt na vhodném misté nebo mistech mimo nebezpecny prostor jeden
nebo nekolik vhodnych prostiedkli pro vypnuti elektrického napajeni nebezpecného prostoru.
Elektrické zafizeni, které musi pokracovat v provozu pro zabranéni vzniku dodate¢ného
nebezpeci, nesmi byt zapojeno do obvodu nouzového vypinani. Toto zafizeni musi byt zapojeno
do samostatného obvodu.

Nouzové bezpecnostni vypinani musi zajistit odpojeni vSech silovych obvodi a vodich, vcetné

stfedniho vodice.

Pro umoznéni bezpecného provadeni praci, musi byt kazdy obvod nebo skupina obvodl vybaven

vhodnymi odpojovacimi prostiedky (napt. odpojovaci, pojistkami a propojkami), které odpoji

vSechny vodice obvodi véetné stiedniho vodice.

V té€sné blizkosti kazdého odpojovaciho prostfedku musi byt umistén Stitek umoziujici rychlou

identifikaci obvodu nebo skupiny obvodii, které jsou jim ovladany.

Zatizeni musi byt vybrano a instalovano v souladu s pozadavky ptislusnych norem

Pokud je pozadovano, aby v nové instalaci bylo instalovano stavajici, pouzité nebo opravované

zafizeni, pak miize byt pouzito pouze pokud:

a) Bude ovéfeno, ze zafizeni neni modifikovano a je ve stavu, ktery spliiuje obsah ptivodniho
certifikatu (véetné jakychkoliv oprav a generalnich prohlidek).

b) Jakékoliv zmény ve vyrobkovych normach, které plati pro dané zafizeni, nevyzaduji
dodatecné bezpecCnostni opatieni.

Vybér zatizeni musi zohlediovat ptislusnou skupinu zatizeni a moznost zmény teplotni tfidy, je-

li pouzit svételny zdroj s odlisSnym vykonem.

Zasuvky musi byt instalovany tak, aby do nich pii zastréené vidlici nebo bez vidlice nevnikal

prach.

Pro minimalizaci vnikani prachu do zasuvky v ptipadé, ze protiprachova krytka zistala nahodné

mimo, musi byt zdsuvka namontovana pod thlem, ktery neni vice nez 60 ° od svislice, s otvorem

smétujicim dold.

Vedeni musi byt chranéno proti pfetiZzeni a nebezpecnym G€inklim zkratu a zemnich spojeni.

Vedeni a vSechna elektricka zafizeni musi byt chranéna proti nebezpecnym u¢inkiim zkratli a

zemnich spojeni.

Ochrana proti zkratu a zemnimu spojeni musi byt takovd, aby bylo zabranéno samocinnému

automatickému opétnému zapnuti pii poruse (po jejim odstranéni).

Musi byt provedena opatieni pro zabranéni provozu vicefazového elektrického zatizeni (napf.

ttifazového motoru), pokud ztrata jedné nebo vice fazi mize zpisobit vznik piehrati.

Kabely pro pevna vedeni v nebezpecnych prostorech musi byt vyhovujici pro okolni podminky

V provozu.

Kabely musi byt:

a) s m&dénymi nebo hlinikovymi jadry,

b) s plastém z termoplastickych, termosetovych nebo elastomerovych material, musi byt
kruhové, kompaktni, musi mit vytlaovanou vyplii a vyplilovy material, je-1i pouZzit, musi byt
nenasakavy nebo,

C) s mineralni izolaci a kovovym plastém nebo,

d) specialni, napt. ploché kabely s odpovidajicimi kabelovymi vyvodkami.

Ptenosna a pohybliva zafizeni musi mit kabely s t€zkym polychloroprenovym nebo jinym

ekvivalentnim syntetickym elastomerovym plastém, kabely s téZkym houZevnatym pryzovym

plastém nebo kabely, odpovidajici robustni konstrukce.

Pruzné kabely museji mit vodi¢e vicepramenné a musi mit priifez minimalné 1 mm?.



YVVVYY

A protective conductor is always necessary (PE).

Flexible cables for hazardous areas shall be selected from the following types:

with regular resilient rubber sheath;

with regular polychloroprene sheath;

with heavy resilient rubber sheath;

with heavy polychloroprene sheath;

with plastic insulation with equivalently robust structure as flexible cables with heavy and
resilient sheath.

If possible, the cable system and auxiliary materials shall be installed at locations where they
are protected against mechanical damage, corrosion, chemical substances (for example
solvents), heat effects and UV radiation. When it is not possible, appropriate installation
protection measures, such as cover sheet metal panel, installation in a pipe, shall be
implemented. Alternatively, a suitable cable has to be selected.
The surface temperature of cables shall not exceed the temperature class of the given
installation.

If cables for high temperatures are necessary, this information shall be stated in the
corresponding device certificate and manufacturer’s recommendations.
Cables shall be connected to electric devices in a manner that complies with the given type of
protection against explosion.
Cable outlets as well as cables themselves shall be selected in a way that reduces the impacts of
the “cold creep” of the cables. “Cold creep” of the cables can be described as a movement of
the cable sheath under compressive force, created by the sealing ring on the cable outlet, if the
compressive force created by the sealing ring is greater than the resistance of the cable sheath
against deformations.

Cables that generate little smoke and cables that are fire resistant usually show a significant
degree of “cold creep.” Cold creep can reduce cables’ insulation resistance. When possible, this
phenomena shall be suppressed as much as possible by selecting suitable cable outlets.
When circuits pass from one area without a fire hazard to another such area via an explosion
hazardous area, the connection system in the explosion hazardous area shall comply with the
appropriate requirements for EPL of the given area.

Stranded conductors (cords) and especially delicate stranded conductors shall be protected
against fraying by, for example, cable eyes, conductive terminals or some other type of
terminals, however, they cannot be protected by just a solder.
The ends of unused conductors in multi-wire cables in hazardous areas shall be connected with
the grounding system on both ends or appropriately insulated using a terminal suitable for the
given type of protection.

Unused openings in electric devices for cable outlets or outlets for pipe lines shall be enclosed
using plugs that are suitable for the given type of protection.

If possible, the cable routes in hazardous areas shall be uninterrupted and grounded to the
loadbearing steel structure approximately every 50 meters.

Openings in walls for cables and pipe lines between areas with various degree of hazards and
between hazardous areas and areas with no explosion hazard shall be sealed in a suitable
manner, for example by sand backfill or plaster, with the objective to preserve classification of
the given area when necessary.

When cables are installed in channels, pipes or ducts, suitable measures shall be implemented
with the objective to prevent leakage of flammable gases, vapours or liquids from one area to
another and to prevent collection of flammable gases, vapours or liquids in the channels.
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Vzdy je nutny ochranny vodi¢ (PE).

Pruzné kabely pro nebezpecné prostory musi byt voleny z dale uvedenych typt:

» s béznym houzevnatym pryzovym plastém,

» s béznym polychloroprenovym plastém,

» s tézkym houzevnatym pryzovym plastém,

» s tézkym polychloroprenovym plastém,

» s plastovou izolaci s ekvivalentni robustni konstrukci jako ohebné kabely s tézkym
houzevnatym.

Kabelovy systém a pomocny material musi byt instalovan pokud mozno v mistech, kde bude

chranén proti mechanickému poskozeni, korozi, chemickym vliviim (napf. rozpoustédliim),

u¢inkim tepla a UV zafeni. Kde neni mozné zamezit t¢émto vliviim, musi byt provedena

odpovidajici instalaéni ochranna opatfeni, jako je kryci plech kabelové trasy, instalace v

trubkovém systému, nebo musi byt vybran vhodny kabel.

Povrchova teplota kabelit nesmi prekrocit teplotni tfidu instalace.

Pokud je nutné pouzit kabely pro vysokou teplotu, musi byt tato informace uvedena v certifikatu

zafizeni a doporuceni vyrobce.

Ptipojeni kabell k elektrickému zatfizeni musi byt provedeno v souladu s odpovidajicim typem

ochrany proti vybuchu.

Kabelové vyvodky a kabely musi byt vybrany tak, aby snizovaly vliv ,,studeného teceni* kabelu.

»Studené teceni* kabelll mlize byt popséno jako pohyb plasté kabelu pfi tlakové sile, kterd je

vytvarena tésnicim krouzkem v kabelové vyvodce, je-li tlakova sila vytvarena tésnicim krouzkem

vy$$§i, nez je odolnost plasté kabelu proti deformacim.

Kabely s nizkym vyvinem koufe a kabely odolné ohni obvykle vykazuji vyznamnou vlastnost

»studeného te¢eni®. Studené teceni miize zpusobit snizeni izolacniho odporu kabelu. Kde je to

mozné, musi se vyvinout Usili pro zabranéni tohoto jevu vybérem vhodné kabelové vyvodky.

Tam, kde obvody prochéazeji z jednoho prostoru bez nebezpeci vybuchu do druhého takovéhoto

prostoru pies prostor s nebezpecim vybuchu, musi propojovaci systém v prostoru s nebezpecim

vybuchu spliiovat odpovidajici pozadavky pro EPL daného prostoru.

Lanéné vodice (lanka) a zvIasté jemné lanéné vodice, musi mit chranény konce proti roztiepeni

vodic¢ii napt. pomoci kabelovych ok, vodicovych koncovek, nebo jinym typem koncovky. Nesmi

byt chranény pouze mékkou péjkou.

Konce vSech nevyuzitych vodici ve viceZilovych kabelech v nebezpecném prostoru musi byt

spojeny s uzemnénim na obou koncich nebo musi byt odpovidajicim zplisobem zaizolovany

vhodnou koncovkou pro dany typ ochrany.

Nepouzité otvory v elektrickém zatizeni pro kabelové vyvodky nebo vyvodky pro trubkové

vedeni musi byt uzavieny zaslepovacimi zadtkami vhodnymi pro odpovidajici typ ochrany.

Kabelové trasy v nebezpecnych prostorech musi byt provedeny neptferuSované, pokud je to

mozné a museji byt uzemnény k nosné ocelové konstrukei po cca 50 metrech.

Otvory ve sténach pro pruchod kabelu a trubkového vedeni mezi rliznymi nebezpecnymi

prostory, mezi nebezpecnym prostorem a prostorem bez nebezpeci vybuchu musi byt

odpovidajicim zpisobem utésnény napt. pomoci piskového zasypu nebo omitkou tak, aby bylo

zachovano oddéleni téchto prostord, kde je to nutné.

Pfi ulozeni kabelll ve Zlabu, potrubi, trubce, nebo kanalu musi byt provedena opatieni pro

zabranéni pronikani hoflavych plynt, par nebo kapalin, ktery vede z jednoho prostoru do

druhého. Musi byt provedena opatieni i pro zabranéni hromadéni hoflavych plyni, par nebo

kapalin v kanalech.

Instalace s jiskrové bezpecnymi obvody musi byt zfizovany takovym zplisobem, aby jejich

jiskrova bezpecnost nebyla neptiznivé ovlivnéna vnéjsimi elektrickymi nebo magnetickymi poli



Installation of intrinsic-safe circuits shall be implemented in a way that ensures that the intrinsic
safety is not unfavourably influenced by external electric or magnetic fields, for example, from
adjoining passing overhead power lines or single-wire cables with high current loads.
Conductors of intrinsic-safe circuits and circuits that are not intrinsic-safe shall not be placed in
the same cable.
Conductors of intrinsic-safe circuits that are not intrinsic-safe shall not be installed in the same
bundle or pipe unless they are separated using a separation insulation layer or an artificial metal
divider.
All unused wire in a multi-wire cable shall be:

a) Insulated from the ground and mutually from each other at both cable ends.

b) Connected to the grounding system on both end of the cable.
Sheath of the cables that include intrinsic-safe circuits shall be light blue.
Multi-wire cables can include more than one intrinsic-safe circuit, however, the intrinsic-safe
circuits and circuits that are not intrinsic-safe shall not be installed in a single multi-wire cable.
Insulation of conductors shall withstand alternating test voltage that is twice as big as the
nominal voltage of the given intrinsic-safe circuit, however, at least 500 V.
Multi-wire cables shall be of a type that can withstand electric test by alternating voltage of at
least the following values:

» 500 V of the effective AC value or 750 V DC placed between the casing and/or shielding

connected together and all cores connected together,

» 1,000 V of the effective AC value or 1,500 V DC placed between a bundle that contains one half

of the cable cores connected together and a bundle that contains the second half of the cable
cores connected together.
Clamps of intrinsic-safe circuits shall be reliably separated from circuits that are not intrinsic-
safe. Some of the application methods include:
a) clearance between clamps - at least 50 mm,
b) by using an insulation divider or a metal grounded divider; the divider shall reach at least 1.5
mm into the closure wall, or, alternatively, securing a minimum distance of 50 mm between the
clamps, measured in any direction around the divider.

Intrinsic-safe circuits shall be:
a) Insulated from the ground.
b) Connected at a single location to the system of mutual interconnections, provided such a system

exists in the entire area, in which intrinsic-safe circuits are installed.

Individual installation methods are selected with regard to the functional requirements of the
circuits and in compliance with manufacturers’ manuals.

More than one connection with the ground within a circuit is permitted, provided the circuit is
galvanically divided into individual parts and each of these parts is grounded at a single
location.

For intrinsic-safe circuits that are insulated from the ground, attention shall be paid to
dangerous electrostatic charges. Connections with the ground via a resistance greater than 0.2
MQ for discharging electrostatic charges are not considered grounding.

Intrinsic-safe circuits shall be grounded if it is necessary for safety reasons, for example, in
installations with safety barriers without galvanic divisions.

Intrinsic-safe circuits shall be grounded if it is necessary for functional reasons, for example, in
the case of welded thermal elements.
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napt. ze sousednich prochézejicich nadzemnich silovych vedeni nebo jednozilovych proudové

vysoce zatizenych kabelt.

Vodice jiskroveé bezpecnych obvodi a obvodu, které nejsou jiskrove bezpecné, nesmi byt vedeny

ve stejném kabelu.

Vodice jiskroveé bezpecnych obvodu, které nejsou jiskrové bezpecné, nesmi byt ulozené ve

spolecném svazku nebo trubce, pokud nejsou odd€leny pomoci oddélovaci vrstvy izolacniho

materialu nebo uzemnéné kovové prepazky.

Kazda nepouzité zila ve vicezilovém kabelu musi byt:

a) Odizolovana od zemé a vzajemné od sebe na obou koncich kabelu.

b) Musi byt spojeny s uzemnénim na obou koncich kabelu.

Kabely, které obsahuji jiskrové bezpeéné obvody, musi mit plast’ svétle modré barvy.

Vicezilové kabely mohou obsahovat vice nez jeden jiskrové bezpeény obvod, avSak jiskrové

bezpecné obvody a obvody, které nejsou jiskrové bezpecné, nesmi byt vedeny v jednom

vicezilovém kabelu.

Izolace vodice musi byt takova, aby byla schopna vydrzet stiidavé zkuSebni napéti o dvojnasobné

hodnot€ jmenovitého napéti jiskroveé bezpecného obvodu, minimalné vsak 500 V.

Vicezilové kabely musi byt typu, ktery vydrzi elektrickou zkouskou napétim o hodnoté alespon:

» 500 V efektivni hodnoty AC nebo 750 V DC pfilozenym mezi pancit a/nebo stinéni spojené
dohromady a vSechna jadra propojend dohromady,

» 1000 V efektivni hodnoty AC nebo 1 500 V DC piilozenym mezi svazek obsahujici jednu
polovinu jader kabelli propojenych dohromady a svazkem obsahujicim druhou polovinu jader
kabelu spojenych dohromady.

Svorky jiskrové bezpe¢nych obvodl musi byt spolehlivé oddéleny od obvodi, které nejsou

jiskroveé bezpecné, jednou z metod je:

a) Vzdusna vzdalenost mezi svorkami alespoii 50 mm.

b) Pouzitim izola¢ni pfepazky nebo kovové uzemnéné piepazky, prepazka musi zasahovat
alespoil 1,5 mm do stény zévéru, nebo alternativné zajiStovat minimalné¢ 50 mm vzdalenost
mezi svorkami, pii méfeni v jakémkoliv sméru kolem piepazky.

Jiskrové bezpecné obvody musi byt:

a) Izolovany od zemé.

b) Pfipojeny v jednom misté na systém vzajemného pospojovani, pokud tento systém existuje v
celém prostoru, ve kterém jsou instalovany jiskrové bezpecné obvody.

Instala¢ni metody se voli s ohledem na funkéni pozadavky obvodl a v souladu s navodem

vyrobce.

Vice nez jedno spojeni se zemi je dovoleno v obvodu za pfedpokladu, ze obvod je galvanicky

rozdélen na jednotlivé ¢asti a kazda z téchto ¢asti je uzemnéna v jednom miste.

U jiskrové bezpecnych obvodd, které jsou odizolovany od zemé, musi byt vénovana pozornost

nebezpecnym elektrostatickym nabojim, spojeni se zemi pies odpor vétsi nez 0,2 MQ pro

svedeni elektrostatickych nabojli se za uzemnéni nepovazuje.

Jiskrové bezpetné obvody musi byt uzemnény, je-li to nutné z bezpe¢nostnich divodi, napft.

Vv instalacich s bezpecnostni bariérou bez galvanického oddéleni.

Jiskroveé bezpetné obvody musi byt uzemnény, je-li to nutné z funkénich diavodii, napt. u

svarovanych termoclankd.

Projektant systému musi pfipravit dokumentaci popisujici systém, ve které jsou specifikovany

polozky elektrickych zatizeni a elektrické parametry systému, v¢etné propojovacich vedeni.

Pfi instalaci jiskrové bezpecnych obvodil, vcetné kabeld, nesmi byt prekrocena maximalni

dovolena indukénost, kapacita nebo pomér L/R a povrchova teplota.

Dovolené hodnoty se zjisti z dokumentace ndvazného zatizeni nebo Stitku s oznacenim.



The project engineer of the system shall prepare documentation that describes the system. The
documentation shall specify individual items of electric devices and electric parameters of the
system, including connection lines.

When installing intrinsic-safe circuits, including cables, the maximal permitted inductance,
capacity or the L/R ratio and surface temperature must not be exceeded.

Permitted values shall be determined based on the documentation of a successive device or
based on the given label with an appropriate marking.

For stoppers with internal excess pressure, we require that the ventilation control system is
equipped with a switching device or a “maintenance switch”, which will allow to keep the
stopper with internal excessive pressure under voltage even when there is no excess pressure,
for example, upon opening the stopper’s door.

The minimum ventilation time for a stopper with internal excess pressure, specified by the
given manufacturer, shall be increased by at least such additional ventilation time that is
specified by the manufacturer per a pipeline capacity unit, multiplied by the pipeline capacity.
Protective gas used for ventilating, for creating internal excess pressure and permanent diluting
shall be non-flammable and non-toxic.

Protective gas shall be free of humidity, oil, dust, fibers, chemicals, flammable and other
polluting materials, which could be dangerous or which could have an impact on the correct
operation and correct functions (integrity) of the device.

Protective gas is usually air even though it is possible to also used inert gases, especially when
internal leakage sources of flammable substances are present.

Protective gas must not contain more oxygen than is the proportion of oxygen in the air under
normal circumstances.

If air is used as the protective gas, the source shall be installed in an area without an explosion
hazard and usually in an area with a reduced air pollution hazard (impact of adjoining structures
on the air flow and changes in the prevailing wind direction and wind speed shall be
considered).

The temperature of the protective gas shall not exceed 40° C at the stopper’s inlet.

Stoppers with internal excess pressure that use an inert gas shall be marked in order to warn
about the given danger, for example: “WARNING - THIS STOPPER CONTAINS INERT
GAS , SUFFOCATION DANGER.”

Stoppers with internal excess pressure shall be equipped with automatic devices that shut down
the given power supply and activate acoustic and visual alarm signaling systems upon the excess
pressure and/or the flow rate of the protective gas dropping under a specified minimum value.

If the excess pressure and/or the flow rate of the protective gas drops under a specified minimum
value, the warning signalling system, which is permanently visible to the operating personnel,
shall be immediately activated. The system for creating the excess pressure shall be automatically
restored as soon as possible or the given electric power supply shall be manually turned off.

If the source of the protective gas is common to multiple stoppers, the corresponding safety
device can be joint for several stoppers, provided such a monitoring system takes into account
the least favourable conditions from among the group of the stoppers.

If the safety device is joint, not all devices in these stoppers have to be turned off or the alarm
signalling system turned on upon opening of a door or cover, provided the following conditions
are complied with:

Prior to opening a door or cover, the power supply of the corresponding device in the given
stopper with excess pressure is turned off, with the exception of electric devices protected by a
suitable type of protection.
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Pro zavér s vnitinim pietlakem pozadujeme, aby fidici systém provétravani byl vybaven
pfepinacim zafizenim nebo ,,vypinacem udrzby*, kterym je mozno ponechat zavér s vnitinim
pietlakem pod napétim i bez pretlaku, napt. po otevieni dveii zavéru.

Minimalni doba provétravani zavéru s vnitinim pietlakem stanovena vyrobcem musi byt zvétSena
minimalné o dobu dodate¢ného provétrani potrubi stanovenou vyrobcem na jednotku objemu
potrubi a nasobenou objemem potrubi.

Ochranny plyn pouzivany pro provétravani, vytvaieni vnitiniho pietlaku a trvalé rozfed’ovani
musi byt nehoflavy a netoxicky.

Ochranny plyn musi byt bez vlhkosti, oleje, prachu, vlaken, chemikalii, hoflavych a jinych
znec€istujicich materiali, které mohou byt nebezpecné, nebo pusobit na spravny provoz a
spravnou funkci (neporusenost) zafizeni.

Ochranny plyn bude obvykle vzduch, i kdyz je mozno pouzit i inertniho plynu, predevsim je-li
ptitomen vnitini zdroj uniku hotlavé latky.

Ochranny plyn nesmi obsahovat vice kysliku nez je normaln¢ pfitomno ve vzduchu.

Je-li jako ochranny plyn pouzito vzduchu, musi byt zdroj vzduchu umistén v prostoru bez
nebezpeci vybuchu a obvykle v misté se snizenym nebezpecim zneciSténi vzduchu (musi se
uvazovat s vlivem sousedicich konstrukci na pohyb vzduchu a zmény v prevladajicim sméru a
rychlosti vétru).

Teplota ochranného plynu nesmi piekrocit 40° C na vstupu do zavéru.

e Zavér s vnitinim ptetlakem, ktery pouziva inertni plyn, musi byt oznacen, aby upozoriioval na

nebezpedi naptiklad: ,,POZOR — TENTO ZAVER OBSAHUJE INERTNI PLYN A MUZE
EXISTOVAT NEBEZPECI UDUSENI.*

Zavér s vnitinim pretlakem musi byt vybaven automatickym zatizenim, které pfi poklesu pretlaku
a/nebo prutoku ochranného plynu pod minimélni ptedepsanou hodnotu vypne elektrické napajeni
zafizeni a spusti zvukovou nebo vizualni vystraznou signalizaci.

Pokud wvnitini pfetlak nebo priitok ochranného plynu poklesne pod minimalni pfedepsanou
hodnotu, musi byt okamzit¢ spusténa vystrazna signalizace trvale viditelna pro obsluhu. Systém
pro vytvafeni pfetlaku musi byt co nejrychleji automaticky obnoven nebo musi dojit k ru¢nimu
vypnuti elektrického napajeni.

Je-li zdroj ochranného plynu spoleény pro vice samostatnych zavérti, smi byt bezpecnostni
zatizeni spole¢né pro nékolik zavéeri, pokud takto vzniklé hlidani bere v tivahu nejneptiznivejsi
podminky v této skupiné zavéru.

Je-1i bezpecnostni zatfizeni spolecné, nemusi byt pii otevieni dvefi nebo krytu vypnuta v§echna
zatizeni v téchto zavérech nebo zapnuta vystrazna signalizace, pokud jsou splnény dale uvedené
podminky:

Pred otevienim dvefi nebo krytu je vypnuto napdjeni elektrického zafizeni v daném zavéru s
vnitinim pfetlakem, s vyjimkou elektrického zatizeni chranéného vhodnym typem ochrany.
Spolecné bezpecnostni zafizeni pokracuje v hlidani pretlaku ve vSech ostatnich zévérech s
vnitinim pretlakem ve skuping, a pfed pfipojenim napajeni k elektrickému zafizeni v daném
zaveru se provede potiebné provétrani zavéru.

Po skonceni mont4znich praci na novych nebo rekonstruovanych elektrickych zatizenich musi
zhotovitel nebo hlavni dodavatel montdZznich praci zajistit zpracovani souhrnné zpravy o revizich
a vystaveni ptisluSnych revizi.

V ptipadé postupného uvedeni ¢asti instalace a zafizeni do provozu musi byt reviznim technikem
provedena vychozi revize, nebo méfeni, kontrola a odborné posouzeni s pisemnym zaznamem



the joint safety device continues monitoring of the excess pressure in all other stoppers with
internal excess pressure in the group and, prior to connecting the electric device in the given
stopper to the corresponding power supply, the stopper is appropriately ventilated.

After assembly works on new or renovated electric devices are completed, the contractor or the
main supplier of the assembly works shall prepare a summary report on the revisions and issue
the corresponding revisions.

Shall individual installation parts and devices be put into operation gradually, an initial revision
or measurement, inspection and technical assessment with a written report recorded by a
revision technician shall be conducted. This should be recorded in the assembly journal, which
has to be signed by the accepting technician prior to the given startup.

Reports on initial revisions of electric devices shall be signed by the appropriate technician of
electric devices(maintenance personnel), for the purpose of saving and recording the default
revision report. Full responsibility for the default audit report rests with the audit engineer who
issued the report.

The contractor or the main supplier of the assembly works must submit an application for the
inspection, management and evaluation of the test to the Technical Inspection of the Czech
Republic based on the valid decrees and related government directives

Documentation:

Protocol on determining external influences.

Classification of the environment parameter groups and their degrees of strictness.

Initial revision reports shall be prepared in the extent of “N 11 006 — Rules for electric devices”,
Points 9

ATEX certificates.

Declaration of conformity

Quality and completeness certificate

Technical parameters of electric devices

Current and torque curves

Dimensional drawings of switchboards, transformers, the motor, etc.

Terminal board drawings

Connection diagrams

Setup values for assessments

List of spare parts

List of recommended spare parts for the initial equipment

Description of the painting system

Protocols on measurements and tests conducted by the manufacturer - type tests, piece tests,
etc.

Protocols on conducted measurements and tests after installation.

Installation and connection instructions

Repair requirements, i.e. if repairs can be conducted by the user or a repair shop. (in Czech).
Information necessary for repairs of electric devices (in Czech)

Operation manuals (in Czech)

Calculations

Documentation of electric devices with special conditions for their use, for example, of a device
with a certificate number complemented by the symbol “X”;

Documentation that describes the system of a intrinsic-safe system.
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reviznim technikem do montdzniho deniku, ktery ptfed spuSténim musi podepsat piebirajici
technik.

e Zprava o vychozi revizi elektrického zafizeni musi byt podepsana piislusnym technikem
elektrickych zatizeni, (udrzovatelem), z divodu uloZeni a evidence vychozi revizni
zpravy. Plnou odpovédnost za vychozi revizni zpravu nese revizni technik, ktery zpravu
vystavil.

e Zhotovitel, nebo hlavni dodavatel montaznich praci musi podat Zadost o provedeni
prohlidky, fizeni a vyhodnoceni zkousky na TICR a to na zakladé platnych vyhlasek a
souvisejicich vladnich nafizeni.

Dokumentace:

e Protokol o uréeni vnéjsich vlivi.

o Klasifikaci skupin parametrl prostiedi a jejich stupni piisnosti.

Vychozi revizni zpravy boudou zpracovany v rozsahu ,,N 11 006 — Pravidla elektrickych
zatizeni“ bod 9.

ATEX Certifikaty.

Prohléseni o shodé¢.

Osvédeeni o jakosti a kompletnosti.

Technické parametry elektrického zatizeni.

Proudové a momentové kiivky.

Rozméroveé vykresy rozvadéci, transformatord, motoru atd.

Vykresy svorkovnic.

Pfipojovaci schémata.

Hodnoty nastaveni pro vyhodnocovani.

Seznam nahradnich dild.

Seznam doporucenych nahradnich dilti pro prvotni vybavu.

Popis natérového systému.

Protokoly o méteni a zkouSkéach provedenych vyrobcem - typové zkousce, kusové zkousce
atd.

Protokoly o provedeném méfeni a zkouSkach po nainstalovani.

Instrukce pro instalaci a piipojeni.

Pozadavky na opravy, zda smi byt provadény uzivatelem nebo opravnou. (¢esky).
Informace nezbytné pro opravy elektrickych zatfizeni (Cesky).

Navody k obsluze (Cesky).

Vypocty.

Dokumentace od elektrickych zafizeni se zvlaStnimi podminkami pro pouziti, napt. od
zafizeni s Cislem certifikatu doplnénym symbolem ,,X*.

e Dokumentace popisujici systém u jiskroveé bezpecnych systému.
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e Declaration of a manufacturer/qualified person; (Declaration of a manufacturer/qualified person e Prohlaseni vyrobce/kvalifikované osoby; (ProhlaSeni vyrobce/kvalifikované osoby je
is usable for situations when uncertified devices are used with the exception of simple devices pouzitelné pro situace, kdy je pouzito necertifikovaného zatizeni, jiného nez jednoduché
for intrinsic-safe circuits). zafizeni pro jiskrové bezpec¢né obvody.

e Pursuant to the given government regulation, for Class | equipment the assembly company shall ¢ Dle Nafizeni vlady po ukonéeni realizace zakazky pro zafizeni tfidy I montazni organizace
secure submission of Class | equipment certificate (the device cannot be put into operation zajisti Osvéd&eni zafizeni tiidyl (TICR). (bez tohoto Osvéd&eni nelze zatizeni uvést do
without this certificate). provozu).
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14. UPS AND MOTOR-GENERATOR
141 UPS

UPS requirements:

The delivered UPS shall be of an ON-LINE type, category VFI (the output is voltage and frequency
independent on the input).

It shall be of a two-conversion design with the option of parallel cooperation.

It shall allow for connecting the internal UPS bypass with the external UPS bypass.

It shall have an external bypass for the parallel UPS system.

UPS shall secure synchronization in between transfers among different UPS operation modes — Inverter
operation, Electronic bypass operation and Manual bypass operation without any outages of the load’s
power supply.

UPS shall allow for switching to the bypass shall there be a short circuit on the UPS output; the output
must be separated in order not to block the UPS output.

It shall secure operation with a maximal load with a tolerance of the input voltage in the extent of 172
-285V AC.

It shall allow for 150% overloading of the inverter for at least 1 minute.

Voltage stability upon a sudden load change shall be +/- 2% and the recovery time shall be within 10
ms.

UPS shall have thermally independent battery charging system.

UPS shall be equipped with a monitoring system of battery symmetry or of individual battery fields.
The UPS capacity shall be able to provide a sufficient power output for covering startup currents of the
powered devices.

The UPS capacity shall be able to provide a sufficient short-circuit current for reliable equipment of the
circuit breakers in the case of overloading and a short circuit on individual outlets.

The nominal UPS power output shall be able to secure backups of important devices (control system,
PC, transmission relays, field instrumentation ....) for at least 60 minutes in the case of maximal power
consumption of these devices.

UPS operation under a zero load shall be addressed as a part of the UPS design.

The new UPSs shall be monitored by the control system and at the Electro supervision worksite,
including all possible UPS malfunctions states and their history. The texts of the monitored outputs
shall be in the Czech language. UPS monitoring shall be implemented using binary signals and
communication along the specified protocols (Profinet, Profibus, Modbus).

For new UPSs, based on the importance assigned by Uni RPA, passive monitoring of batteries will be
added — these will lead to the supervision worksite PCH, Agro.

General requirements for UPS power supply system

Should a backup power supply be operated pursuant to TIER 111 (based on the importance assigned by
Uni RPA), the connection stated in Appendix 1 is required.

In case of importance of the powered equipment (to be decided by Uni RPA), it is necessary to comply
with “Requirements on industrial uninterruptible power supply” in Appendix 6.

Power supplies of individual outlet circuit breakers must not be interconnected. To the contrary, it shall
be executed for each outlet independently from busbars.

The UPS power supply shall be equipped with a surge-voltage arresters.

The delivered UPS shall be manufactured in the same year the project is being implemented.
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14. UPS A MOTORGENERATOR
14.1 UPS

Pozadavky na zdroje UPS:

Dodané UPS musi byt typ ON-LINE v kategorii VFI (vystup je napét'ové a frekvenéné nezavisly
na vstupu).

Musi byt dvoukonverzni s moznosti paralelni spoluprace.

Musi umozinovat sepnuti vnitiniho bypassu UPS s vn¢jsim bypassem UPS.

Mit vnéjsi bypass pro paralelni systém UPS.

UPS musi zajistit synchronizaci pii pfechodech mezi riiznymi provoznimi stavy UPS — Chod na
stiida¢, Chod na elektronicky bypass a Chod pies manualni bypass bez vypadku napéjeni zatéze.
UPS musi umoziiovat piepnuti na bypass v piipad¢, pokud nastane zkrat na vystupu z UPS; musi
dojit k oddéleni vystupu, aby nedoslo k zablokovani vystupu z UPS.

Musi zajistit provoz s plnou zatézi pii toleranci vstupniho napéti v rozsahu 172 - 285 V AC.

Mit pretizitelnost sttidace pti 150% po dobu min. 1 minuty.

Stabilita napéti pii skokové zmeéné zatizeni musi byt +/- 2% a doba zotaveni do 10 ms.

UPS musi mit teplotn€ nezavislé dobijeni baterii.

UPS musi byt vybavena systémem monitoringu symetrie baterie nebo monitorovani jednotlivych
¢lanka baterii.

UPS musi byt dimenzovany tak, aby byly schopny dodat dostate¢ny vykon pro pokryti
nab&hovych proudi napajenych zatizeni.

UPS musi byt dimenzovany tak, aby byly schopny dodat dostatecny zkratovy proud pro
spolehlivé vybaveni jisti¢l pii pietizeni nebo zkratu na jednotlivych vyvodech.

Jmenovity vykon UPS musi byt schopen zalohovani dilezitych zafizeni (RS, PC, ptechodova
relé, polni instrumentace ....) po dobu miniméalné¢ 60 minut pfi maximalnim odbéru téchto
zatizeni.

V ramci navrhu UPS musi byt feSen chod UPS pfii nulové zatézi.

Nové UPS musi byt monitorovany v RS a na dohledovém pracovisti véetné viech moznych
poruchovych stavii UPS a jejich historie. Texty monitorovanych vystupti musi byt v ¢estiné.
Monitoring UPS bude proveden pomoci binarnich signalti a pomoci komunikace po urcenych
protokolech (Profinet, Profibus, Modbus).

U novych UPS bude na zéklad¢ dualezitosti ur¢enych Uni RPA doplnén pasivni monitoring baterii
vyvedeny na dohledovém pracovisti PCH, AGRO

Vseobecné pozadavky na systém napajeni UPS

V ptipadé pozadavku na provoz systému zaloZniho napéjeni dle TIER III (na zéklad¢ dulezitosti
urc¢enych Uni RPA) je pozadované zapojeni v ptiloze 1.

V ptipadé dileZitosti napajeného zatizeni (ur¢i zadavatel Uni RPA) je nutno dodrZet ,,PoZadavky
na prumyslovy zdroj zalozniho napajeni® v ptiloze 6

pro kazdy vyvod samostatné ze sbérnic.

Napéjeni UPS musi byt doplnéno o svodice prepéti.

Dodané UPS musi byt vyrobeny v tomtéZz roce, v kterém je akce provadéna.

Instalace samotnych UPS na pfipravené rozvody, zdkladni zprovoznéni, zaskoleni udrzby,
vychozi revizni zprava musi byt provedena dodavatelem UPS.



Connection of the actual UPSs to the prepared distribution networks, their basic activation, maintenance
personnel training and initial revision report shall be provided by the given UPS supplier.

UPSs shall be positioned in a way that will secure a sufficient space for connecting given leads and
outlets, including service interventions during their repairs and prophylactic inspections.
Requirements applicable to low voltage switchboards, including markings of conductors and individual
components, etc., shall also apply to the backup power supply switchboards. For powering important
devices that require operation without power interruptions (control system, PC, transmission relays,
field instrumentation ....), this power supply shall be implemented from two backup power supply
systems -UPS (fully redundant) — with the option to turn off one of the UPS systems under full
operation, allowing for conducting necessary repairs, revisions or replacements.

Each UPS shall be powered from a separate transformer and a different power supply system.

Based on the importance, as assigned by Uni RPA, a third uninterruptible power supply shall be
implemented for BY-PASS of both fully redundant UPSs.

Monitoring of UPS shall be led to the existing UPS monitoring system. It shall include cable
connections and necessary software and hardware modifications of the UPS as well as of the control
system.

UPS-powered switchboards shall have two lockable connecting switches between the redundant
busbars. They shall be permanently switched on for parallel operation under normal conditions
UPS-powered switchboards shall have independent circuit breakers and outlet terminal boards for
battery capacity tests of the given UPS.

As a part of the UPS installation, all instructions issued by the manufacturer of the delivered device
shall be complied with, with the exception of the additional requirements of the client.

The power supply of the control system and all related components shall be implemented from separate
backup power supply switchboards

Control cables shall be shielded, with the shielding connected at least at one side (in the switchboard)
or pursuant to the EMC requirements and local conditions.

For backup power supplies of devices that are manufactured for areas with an explosion hazard,
appropriate protocols shall be provided.

N 11 012 CZ-EN

UPS musi byt umistény tak, aby byl dostatecny prostor pro piipojeni pfivodi a vyvoda vcetné
servisnich z4saht pfi jejich opravach a profylaktickych prohlidkach.

Pro rozvadéce zalozniho napdjeni plati pozadavky na rozvadée nn vcetné znaceni vodic,
komponent atd. V pfipad¢ napajeni dualezitych zafizeni, které vyzaduji provoz bez pieruSeni
napajeni (RS, PC, prechodova relé, polni instrumentace ....) musi byt toto napajeni provedeno ze
dvou systémt zalozniho napajeni -UPS (pIné redundantnich) s moznosti vypnuti jednoho systému
UPS za plného provozu a provedeni potfebnych oprav, revizi, nebo jeji vymény.

Kazda UPS musi mit napdjeni ze samostatného transformatoru a jiné¢ho napajeciho systému.

Na zaklad¢ dulezitosti ur¢enych Uni RPA bude ptiveden tfeti nezavisly pfivod pro BY-PASS
obou pln¢ redundantnich UPS

Monitoring UPS musi byt zaveden do stavajiciho systému monitorovani UPS. Soucésti jsou
kabelové propojeni, nezbytné softwarové a hardwarové Gpravy jak UPS, tak i RS.

Rozvadéce napajené z UPS musi mit dva uzamykatelné propojovaci vypinace mezi
redundantnimi sbérnicemi, které budou trvale sepnuty v paralelnim chodu pti bézném provozu.
Rozvadéce napajené z UPS musi mit samostatny jisti¢ a vyvodovou svorkovnici pro kapacitni test
baterii dané UPS.

V ramci instalace UPS musi byt dodrZzeny vSechny pokyny od vyrobce dodaného zatizeni
s vyjimkou dopliiujicich pozadavki objednatele.

Napajeni RS a k tomu piislusnych komponent musi byt provedeno ze samostatnych rozvadééi
zéalozniho napéjeni.

Ovléadaci kabely musi byt stinéné s pfipojenim stinénim minimalné na jedné strané (v rozvadéci)
nebo dle pozadavk na EMC a mistni podminky.

V piipadé napéjeni zafizeni ze zalohovanych systému, které je v provedeni do vybuSného
prosttedi, musi byt dodany ptislusné protokoly.

142 MOTOR-GENERATOR

14.2 MOTORGENERATOR

e Fuel management shall be conducted pursuant to CSN. The size of the tank of the motor-generator shall

ensure operation for at least 20 hours with a full power output of the machine. We require that the tank e Palivové hospodaistvi musi byt provedeno dle CSN. Nadrz motorgeneratoru musi byt

will be installed in an environmental reservoir, designed to catch all service fluids. Monitoring of the
fuel level shall be provided by the means of indication on the tank as well as by continuous measuring
on the MTG control system display. Should the level drop under 25%, an acoustic signal signalizing
minimum level shall sound, corresponding message shall be displayed on the display and the
information sent to the superior control system.

The control switchboard shall be equipped with a control unit with all required operation functions -
setup of user parameters, measurements of all necessary quantities, event history, contactor control, fuel
leakage signals, control of the air-conditioning actuating mechanisms, etc. The control switchboard has
to be installed at the low voltage substation by the main backed up switchboard.

Should the motor generator be installed in the building, the air-conditioning pipes and discharge of
combustion products, cooling and combustion air inlets shall be implemented from an outdoor area to
the MG room via a blind, which shall be furnished with a valve with an actuating mechanism. Pipes for
discharging warm air shall be implemented via a flexible flange to the motor cooler and led via a wall
outside of the machine room. The outlet shall be furnished with a blind from the outside and a valve
with an actuating mechanism shall be installed inside the pipeline. The pipeline shall be furnished with
silencers pursuant to CSN
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dimenzovana tak, aby byl zabezpecen ¢as provozu min. po dobu 20 hodin pii plném vykonu stroje.
PoZzadujeme umisténi nadrze v ekologické jimce dimenzované pro zachyceni vSech provoznich
kapalin. Sledovani stavu mnozstvi paliva bude zajisténo jak indikaci na nadrzi, tak 1 kontinualni
méfeni na displeji RS MTG. Pfi sniZeni hladiny pod 25% bude vydana akusticka signalizaci min.
stavu. Dale se tento stav zobrazi na displeji a posle po komunikaci na nadfazeny RS.

Ridici rozvadé¢ bude vybaven fidici jednotkou se viemi pozadovanymi funkcemi provozu —
nastaveni uzivatelskych parametri, méfeni vSech potiebnych velicin, historii udalosti, ovladani
styka&u, signalizaci iiniku paliva, ovladani servopohonti VZT atd. Ridici rozvadée bude umistén
V rozvodné nn u hlavniho zalohovaného rozvadéce.

V pfipadé¢ umisténi motogeneratoru v budové budou VZT potrubi a odvod spalin, ptfivod
chladiciho a spalovaciho vzduchu realizovany z venkovniho prostoru do mistnosti MTG pfes
zaluzii, kterd bude osazena klapkou se servopohonem. Potrubi pro odvod teplého vzduchu bude
provedeno pies pruznou manzetu k chladi¢i motoru a pies sténu vyvedeno vné strojovny. Z venku
bude opatieno Zaluzii. Do potrubi bude vloZena klapka se servopohonem. Potrubi musi byt
osazeno tlumici hluku dle CSN.



e Exhaust of the combustion products shall be implemented using stainless pipes with a silencer led from

the machine rook or the container. Thermal insulation with sheathing made of polished metal sheets
shall be installed along the entire length of the pipeline. Moreover, the condensate outlet of the
combustion products shall lead to an external container.

Should there be a network quality change outside the setup values, the situation will be assessed as an
outage and an instruction to start the aggregate will be issued. Once the motor starts and the MG voltage
and frequency stabilize, the MTG control system will issue an instruction to disconnect the network and
to switch MG to the backed up part of the load. The guaranteed time for commencing supply of electric
energy from the MTG shall be 15 seconds from the moment of a given electric network outage, at the
most. Upon the restoration of the required network quality, the aggregate shall remain running for a
period of 60 seconds. The aggregate shall be disconnected, cooled down and put back on standby. All
of the stated functions, including monitoring of the conditions of the aggregate (temperature, oil
pressure, etc.) shall be assessed by the MTG control system and their negative conditions reported
acoustically and optically. For remote control, the MTG control system shall be equipped with a
communication card with an option to connect to the superordinate control system. The MTG aggregate
shall be equipped with a motor preheating mechanism, cooling liquid and a charger of the starting
batteries. In order to minimize vibrations, a layer of Sylomer insulation or another material of the same
or better technical parameters shall be applied between the MTG and the concrete foundation.

Documentation:

e Initial revision reports shall be prepared in the extent of “N 11 006 — Rules for electric devices”,
Points 9.

Declaration of conformity

Technical parameters of electric devices

Current and torque curves

Size drawings

Terminal board drawings

Connection diagrams

Setup values for assessments

Data sheets of bearings, lubrications, oils, etc.

Data sheets of batteries.

List of spare parts

Revision of the combustion product path

List of recommended spare parts for the initial equipment

Description of the painting system

Protocols on measurements and tests conducted by the manufacturer - type tests, piece tests, etc.
Protocols on conducted measurements and tests after installation.

Installation and connection instructions

Repair requirements, i.e. if repairs can be conducted by the user or a repair shop. (in Czech).
Information necessary for repairs of electric devices (in Czech)

Operation manuals (in Czech).

Vendor list:
UPS:

e AEG
e Vertiv
e Emerson
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e (Odvod spalin bude proveden nerezovym potrubim s tlumic¢em vyvedenym ze strojovny piipadné
z kontejneru. Potrubi bude v celé délce opatieno tepelnou izolaci s oplasténim z lesténého plechu.
Daéle bude provedeno vyusténi kondenzatu z odvodu spalin do externi nadoby.

e V piipadé zmény kvality sit¢ mimo nastavené hodnoty bude tento stav vyhodnocen jako vypadek
a bude dan pokyn ke startu soustroji. Po startu motoru, stabilizaci napéti a frekvence na MTG
bude dan RS MTG pokyn k odpojeni od sité a piipnuti napajeni z MTG do zalohované &asti
zatéze. Garantovana doba zahdjeni dodavky elektrické energie z MTG bude max. 15s od vypadku
elektrické sité. Po obnoveni pozadované kvality sité zistane soustroji v chodu min. po dobu 60
s. Dale bude soustroji odpojeno, dochlazeno a uvedeno do pohotovostniho stavu. VSechny
uvedené funkce véetné kontroly stavu soustroji (teplota, tlak oleje atd.) budou RS MTG
vyhodnocovany a jejich negativni stavy hlaSeny akusticky a opticky Pro vzdéaleny dohled bude
RS MTG vybaven komunikaéni kartou s moznosti napojeni na nadiazeny RS. Soustroji MTG
bude vybaveno predehfevem motoru, chladici kapalinou a dobijeCem startovacich baterii.
Z davodu minimumizace vibraci bude mezi MTG a betonovym zakladem pouzita izola¢ni hmota
Sylomer, ptipadné jind hmota shodnych nebo lepSich technickych parametri.

Dokumentace:

e Vychozi revizni zpravy. boudou zpracovany v rozsahu ,,N 11 006 — Pravidla elektrickych
zafizeni bod 9.

Prohléaseni o shodé.

Technické parametry elektrického zatizeni.

Proudové a momentové kiivky.

Rozmérové vykresy.

Vykresy svorkovnic.

Ptipojovaci schémata.

Hodnoty nastaveni pro vyhodnocovani.

Datové listy lozisek, mazani, oleji atd.

Datové listy baterii.

Seznam néhradnich dili.

Revize spalinové cesty.

Seznam doporucenych nahradnich dil pro prvotni vybavu.

Popis natérového systému.

Protokoly o méteni a zkouSkach provedenych vyrobcem - typové zkouSce, kusové zkousce
atd.

Protokoly o provedeném meéteni a zkouSkéach po nainstalovani.

Instrukce pro instalaci a pfipojeni.

Pozadavky na opravy, zda smi byt provadény uzivatelem nebo opravnou. (Cesky).
Informace nezbytné pro opravy elektrickych zatizeni (Cesky).

Navody k obsluze (Cesky).

Vendor list:
UPS:

e AEG
e Vertiv
e Emerson



ABB (GE)

Gutor

APS Energia

Schneider electric (LDS only)

Motor-generator:

Caterpillar
CT™M
Himoinsa
SDMO
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ABB (GE)

Gutor

APS Energia

Schneider electric (pouze LDS)

Motorgenerator:

Caterpillar
CTM
Himoinsa
SDMO
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15. FREQUENCY INVERTORS AND LOW VOLTAGE SOFT
STARTERS

design of the frequency invertors shall correspond to the power output of the powered motors
and the character of the given loads.

When proposing Fl, the manner of the corresponding network operation has to be taken into
account — possible operation with a ground connection within IT systems.

The frequency invertors (FI) shall be compatible with the delivered type of the electric motor in
order to be able to fully regulate the required range of the rotations of the driven device from 0%
to 100% with the required dynamics and in a way that will not cause any technological operation
problems.

Upon request by the client, the FI design shall also include by-pass FI switchboards with the
option of synchronized transfers from FI operation to network operation and back.

Upon request by the client, the FI design shall also include a brake resistor circuit or the option
to apply braking by applying recuperation in the network.

FC shall include:

BRD circuit (built-in braking transistor for dynamic braking) or the option to apply braking by
applying recuperation in the network if it is necessary for reliable operation of the FI or for an
improved efficiency of the given driving mechanism

built-in silencer, filter or active rectifier for limiting reverse impacts on the network that reduce
the volume of harmonic currents collected from the network under the limit for the given
environment

Compliance with EMC pursuant to the standard for the 1st environment (administrative building)
or the 2nd environment (technology), including high-frequency interference.

If the FI powers a device that has been designed for explosion hazardous environments, a
protocol shall be issued. This protocol shall state that this device can be powered by the
delivered frequency invertor and accessories (thermistor relays etc.).

Frequency invertors located in substations shall be designed for assembly in switchboards or
they shall be of a free standing design. The design shall be prepared while considering the
Protocol on determining external influences, the Classification of the environment parameter
groups and their degrees of strictness and in compliance with the given manufacturer’s
requirements.

FI cooling shall be air cooling. Water cooling can be used for the largest used power outputs
upon agreement with the client.

When proposing an FI and its installation, the surrounding temperature shall be considered.
Moreover, discharge of the lost heat from the FI shall be solved using ventilation and the air-
conditioning system of the switchboard or the substation. The temperature of the cooling air
entering the FI shall not exceed 30 °C even during the summer months.

A sufficient free space shall be preserved around the converter for the purpose of cooling,
installations and possible service activities.

All Fls shall have their own, removable control panel. Upon request by the client, an adapter for
attaching the panel to the door of the box shall be delivered as well.

The motor shall be connected to the invertor by a shielded cable pursuant to the
recommendations of or upon approval by the manufacturer.

The FI shall be protected against surge voltage and current by protections, types of which have
been recommended by the manufacturer.
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15. FREKVENCNI MENICE A SOFTSTARTERY nn

Navrh frekven¢nich méni¢t musi odpovidat vykonu napajenych motora a charakteru zatéze.
Pti ndvrhu FM musi byt uvazovéano se zplisobem provozovani el. sit¢ — mozny provoz se
zemnim spojenim v soustavach IT.

FM musi byt kompatibilni s dodanym typem elektrického motoru, aby byl schopen regulovat
V plném rozsahu pozadovanych otacek pohanéného zatizeni od 0% do 100% s pozadovanou
dynamikou a takovym zpisobem, ktery nezptisobi provozni problémy v technologii.
Frekvencné fizené motory v provedeni Ex museji byt dodavany spoleéné s FM jako jedna
sestava.

Na pozadavek zadavatele budou soucasti navrhu FM 1 By-pasové rozvadéce FM s moznosti
synchronizovanych piechodl napajeni zatéze z chodu na FM na sit’ a zpétné.

Na pozadavek zadavatele budou soucasti navrhu FM 1 obvod brzdného rezistoru nebo
moznost brzdéni pomoci rekuperace do sité.

FM musi obsahovat:

Obvod BRD (vestavény brzdny tranzistor pro dynamické brzdéni) nebo moznost brzdéni
pomoci rekuperace do sité pokud to bude nutné pro spolehlivou funkci FM nebo pro zlepSeni
ucinnosti pohonu.

Vestavénou tlumivku, filtr nebo aktivni usmériiova¢ pro omezeni zpétnych vlivii na sit
snizujici obsah vyssich harmonickych proudu odebiranych ze sité pod limit pro dané prostiedi.
Splnéni EMC dle normy pro 1. prostfedi (administrativni budovy) nebo 2. prostiedi
(technologie) véetné vysokofrekvencniho ruseni.

V piipad¢, ze FM napdji zatizeni, které je v provedeni do vybusného prostiedi, musi byt dodan
protokol, Ze lze toto zafizeni napéjet dodanym frekvenénim meéni¢em a dodanym
ptislusenstvim (termistorové relé atd.).

Frekvenéni méni¢ umistény v rozvodné musi byt v provedeni pro montaz do rozvadéce nebo
ve varianté volné stojici. Navrh musi byt proveden s ohledem na Protokol o urceni vné&jSich
vlivi a Klasifikaci skupin parametrii prostfedi a jejich stupi@i pfisnosti a v souladu
S pozadavky vyrobce.

Chlazeni FM musi byt vzduchové. U nejvyssich vykont je mozno po dohod¢ se zadavatelem
pouzit vodni chlazeni.

Pti navrhu FM a jeho instalace je nutno uvazovat s okolni teplotou a musi byt fesSen odvod
ztratového tepla z FM pomoci ventilace, klimatizaci rozvadéfe nebo rozvodny. Teplota
chladiciho vzduchu do FM nesmi piekrocit 30°C ani v letnich mésicich.

Kolem méni¢e musi byt zachovan dostate¢ny volny prostor z divodu chlazeni, instalace a
ptipadného servisu.

Kazdy FM musi mit samostatny odnimatelny ovladaci panel. Na poZadavek zadavatele bude
dodan i adaptér pro piipadné oddalené umisténi panelu FM na dvefe skiing.

Motor musi byt k meéni¢i pfipojen stinénym kabelem dle doporuceni nebo schvéleni
vyrobcem.

FM musi byt chranén proti piepéti, nadproudu ochranami typoveé doporuc¢enymi vyrobcem.
Cinnost FM bude monitorovana a fizena RS.

FM musi byt navrzen a obsahovat:

Napéjeci napéti dle pozadavku zadavatele.

Vykon, vystupni napéti, proud, frekvenci dle napajeného motoru.



Fls shall be monitored and controlled by the control system.

The control signals (start, stop, 4-20 mA for speed control) will be connected metallically
Monitoring shall be implemented using communication.

Fls shall be proposed and shall include:

Power supply voltage pursuant to the requirement of the client

Power output, output voltage, current and frequency pursuant to the given powered motor
Overloading option pursuant to the load requirements or pursuant to the requirement of the client
Power supply possibilities for TN, TT as well as IT networks pursuant to the given power supply
voltage

dU/dt filter or sinusoidal filter pursuant to the requirement of the powered device

Minimum efficiency of 97%

Minimum rating of IP 21

Option for a direct torque regulation

Option for resistance braking (based on a given application)

Option of recuperation in the network (based on a given application)

Option of safety functions (disconnecting the torque, safe speed, etc.) pursuant to the requirement
of the SIL class.

At least 3 freely configurable relay outlets (Operation, Defect, Ready, Alarm, etc.).

At least 5 freely configurable inputs.

At least 3 freely configurable analogue inputs (3x current, or 1x voltage and 2x current).

At least 2 freely configurable analogue outputs (1x voltage and 1x current, or 2x current).
Communication card with the required protocol (Profibus, Profinet, Modbus TCP or RTU).
Option of FI extension by other cards (DI/DO, AI/AQO, Pt100, IRC sensor)

Option for an external power supply of the control circuits

Control panel in the Czech language

Application macros

Option for adaptable programming

Adjustable assistant for putting the device into operation

Flying start upon power supply outage lasting up to 5 seconds

Power supply outage substitution within 2 seconds or, depending on the given load, without
operating outage.

Design of the soft starters shall correspond to the power output of the powered motors and the
character of the given loads.

The soft starter shall be compatible with the delivered type of the electric motor, required current
limitation and required run-down and run-up times.

Upon request by the client, the soft starter design shall include a bypass contactor, including the
appropriate switchboard.

Based on the load character or upon request by the client, current shall be regulated in all three
phases.

If the soft starter powers a device that has been designed for explosion hazardous environments,
a protocol shall be issued. This protocol shall state that this device can be powered by the
delivered soft starter. It shall include test protocols on their joint functions.

A soft starter located at a substation shall be designed for assembly in a switchboard. The design
shall be prepared while considering the Protocol on determining external influences, the
Classification of the environment parameter groups and their degrees of strictness and in
compliance with the given manufacturer’s requirements.
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Moznost pretizeni dle pozadavku zatéze, piipadné dle pozadavku zadavatele.

Moznost napajeni v TN, TT 1 IT sitich dle napajeciho napéti.

Obsahovat dU/dt filtr nebo sinusovy filtr dle pozadavku napéjeného zatizeni.

Min. u€innost 97%.

Kryti min. IP21.

Moznost pfimé regulace momentu.

Moznost odporového brzdéni (dle aplikace).

Moznost rekuperace do sité (dle aplikace).

Moznost volby pouziti bezpecnostnich funkci (odpojeni kroutictho momentu, bezpecné
rychlosti atd.) dle pozadavku tridy SIL.

Minimaln¢ 3 volné konfigurovatelné reléové vystupy (Chod, Porucha, Ready, Alarm, atd.).
Minimalné 5 ks voln¢ konfigurovatelnych vstupti.

Minimalné 3 voln¢ konfigurovatelné analogové vstupy (3x proudovy, nebo 1x napétovy a 2x
proudovy).

Minimalné 2 volné konfigurovatelné analogové vystupy (1x napétovy a 1x proudovy nebo
2xproudovy).

Komunikaéni kartu s pozadovanym protokolem (Profibus, Profinet, Modbus TCP nebo RTU)).
Moznost rozsiteni FM o dalsi rozsitujici karty (DI/DO, AI/AO, Pt100, IRC snimac).
Moznost externiho napajeni fidicich obvod.

Ovladaci panel v ¢esting.

Aplika¢ni makra.

Moznost adaptabilniho programovani.

Nastavovaci asistent pro uvedeni do provozu.

Letmy start pfi vypadku napdjeni do Ss.

Pteklenuti vypadku napajeni do 2s ptipadné dle zatéze bez vypadku chodu.

Navrh softstartérti musi odpovidat vykonu napéajenych motorti a charakteru zatéze.
Softstartér musi byt kompatibilni s dodanym typem elektromotoru, pozadovanym omezenim
proudu a pozadovanou dobou rozbéhu a dob¢hu.

Na pozadavek zadavatele budou soucasti navrhu softstartéru 1 By-pasovy styka¢ vcetné
rozvadéce.

Dle charakteru zatéZze nebo na pozadavek zadavatele bude provedena regulace proudu ve
vSech fazich.

V ptipadé€ Ze softstartér napdji zatizeni, které je v provedeni do vybusného prostiedi, musi byt
dodén protokol, Ze lze toto zafizeni napdjet dodanym softstartérem vcetné zkuSebnich
protokoli o jejich spolec¢né funkci.

Softstartér umistény v rozvodné musi byt v provedeni pro montéz do rozvadéce. Navrh musi
byt proveden s ohledem na Protokol o ur€eni vngjSich vlivil, Klasifikaci skupin parametri
prostiedi a jejich stupiii prisnosti a v souladu s pozadavky vyrobce.

Chlazeni softstartéru bude pozadovano vzduchové. Softstartér typoveé musi vyhovovat pro
montaz do rozvadéCe v rozsahu pracovnich teplot od 0°C do +50°C.

Pfi navrhu softstartéru a jeho instalace je nutno uvazovat s okolni teplotou a musi byt feSen
odvod ztratového tepla pomoci ventilace, klimatizaci rozvadéfe nebo rozvodny. Teplota
chladiciho vzduchu do softstartéru nesmi prekrocit 30°C ani v letnich mésicich.



Cooling of the soft starter shall be air cooling. The soft starter type shall be suitable for
installations in switchboards for a range of the operating temperatures between 0 °C and +50 °C.
When proposing a soft starter and its installation, the surrounding temperature shall be
considered. Moreover, discharge of the lost heat from the soft starter shall be solved using
ventilation and the air-conditioning system of the switchboard or the substation. The temperature
of the cooling air entering the soft starter shall not exceed 30 °C even during the summer
months.

A sufficient free space shall be preserved around the soft starter for the purpose of cooling,
installations and possible service activities.

The soft starter shall be protected against surge voltage and current by protections, types of
which have been recommended by the manufacturer.

Activities of the soft starter will be monitored and controlled by the control system (error reports,
start blockages, cooler temperature, phase sequence, etc.).

The control signals (start, stop, 4-20 mA for the speed control) shall be connected metallically.
Monitoring will be implemented using communication.

The soft starter shall be proposed and shall include:

Power supply voltage pursuant to the requirement of the client

Power output, output current and time ramps pursuant to the powered motor and connected
technological device

Power supply possibilities for TN, TT as well as IT networks pursuant to the given power supply
voltage

Minimum rating of IP 21

Option for a torque limitation

Freely configurable relay outputs

Freely configurable inputs

Freely configurable analogue outputs (motor current, etc.)

Communication card with the required protocol (Profibus, Profinet, Modbus TCP or RTU)
Option for connecting PTC sensors

Option for an external power supply of the control circuits

Control panel in the Czech language.

Documentation:

Initial revision reports shall be prepared in the extent of “N 11 006 — Rules for electric devices”,
Points 9.

Declaration of conformity

Technical parameters of electric devices

Current and torque curves

Size drawings

Terminal board drawings

Connection diagrams

Setup values for assessments

List of spare parts

List of recommended spare parts for the initial equipment

Description of the painting system

Protocols on measurements and tests conducted by the manufacturer - type tests, piece tests, etc.
Protocols on conducted measurements and tests after installation.

Installation and connection instructions
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Kolem softstartéru musi byt zachovan dostatecny volny prostor z ditvodu chlazeni, instalace
a ptipadného servisu.

Softstartér musi byt chrdnén proti prepéti, nadproudu ochranami typové doporucenymi
vyrobcem.

Cinnost softstartéru bude monitorovana a fizena RS (poruchové hlagky, blokace startu, teplota
chladice, sled fazi apod.).

Ridici signaly (start, stop, 4-20 mA pro regulaci ota¢ek) musi byt vydratovany metalicky.
Monitorovani bude provedeno pomoci komunikace.

Softstartér musi byt navrzen a obsahovat:

Napéjeci napéti dle pozadavku zadavatele.

Vykon, vystupni proud a ¢asové rampy dle napajeného motoru a ptipojeného technologického
zatizeni.

Moznost napajeni v TN, TT i IT sitich dle napéjeciho napéti.

Kryti min. IP21.

Moznost momentové limitace.

Volné konfigurovatelné reléové vystupy.

Volné konfigurovatelné vstupy.

Volné konfigurovatelné analogové vystupy (proud motoru atd.).

Komunikaéni kartu s pozadovanym protokolem (Profibus, Profinet, Modbus TCP nebo RTU).
Moznost ptipojeni PTC cidel.

Moznost externiho nap4jeni fidicich obvodi.

Ovladaci panel v ¢esting.

Dokumentace:

Vychozi revizni zpravy. boudou zpracovany v rozsahu ,,N 11 006 — Pravidla elektrickych
zafizeni bod 9.

Prohlaseni o shodg.

Technické parametry elektrického zatizeni.

Proudové a momentové kiivky.

Rozmérové vykresy.

Vykresy svorkovnic.

Ptipojovaci schémata.

Hodnoty nastaveni pro vyhodnocovani.

Seznam néhradnich dili.

Seznam doporucenych nahradnich dili pro prvotni vybavu.

Popis natérového systému.

Protokoly o méteni a zkousSkach provedenych vyrobcem - typové zkousSce, kusové zkouSce
atd.

Protokoly o provedeném méteni a zkouSkach po nainstalovani.



Repair requirements, i.e. if repairs can be conducted by the user or a repair shop. (in Czech)
Information necessary for repairs of electric devices (in Czech)

Assembly and maintenance manuals (in Czech)

Technical data and diagrams

List of signals available for communication - protocol description

Connection diagram, size drawings and production documentation

Test protocols, setup and launch protocols, operating personnel training.

Vendor list: must be the same manufacturer of HW and SW on one FI

ABB
Schneider
Siemens
SEW
Danfos
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Instrukce pro instalaci a pfipojeni.

Pozadavky na opravy, zda smi byt provadény uzivatelem nebo opravnou. (Cesky).
Informace nezbytné pro opravy elektrickych zafizeni (Cesky).

Navody na montaz a udrzbu (Cesky).

Technické tdaje a grafy.

Soupis signalti dostupnych po komunikaci — popis protokolu.

Schéma zapojeni, rozmérové vykresy, vyrobni dokumentace.

Zkusebni protokoly, protokol o nastaveni a uvedeni do provozu, zaskoleni obsluhy.

Vendor list: musi byt shodny vyrobce HW a SW na jednom FM

ABB
Schneider
Siemens
SEW
Danfos



16.

MEDIUM VOLTAGE FREQUENCY INVERTORS AND SOFT STARTERS

Design of the frequency invertors shall correspond to the power output of the powered motors and the
character of the given loads.

When proposing Fl, the manner of the corresponding network operation has to be taken into account
— compensated (possible operation with a ground connection) and resistance-grounded (to be turned
off for ground connections).

The frequency invertors (FI) shall be compatible with the delivered type of the electro motor in order
to be able to fully regulate the required range of the rotations of the driven device from 0% to 100%
with the required dynamics and in a way that will not cause any technological operation problems.
Frequency-controlled motors of the Ex design have to be supplied together with the given FM as a
single set.

The FI have to always allow for revolution (output frequency) control and for monitoring actual and
output revolutions and output current along the 4-20 mA current loop. Other current loop control
methods and FI monitoring (for example, along communication) can be requested by the client as well.
Upon request by the client, the FI design shall also include by-pass FI switchboards with the option of
synchronized transfers from FI operation to network operation and back.

Upon request by the client, the FI design shall also include an option to apply braking by applying
recuperation in the network.

The FI shall include a filtration device or some other technical measure for a maximal limitation of
reverse impacts on the network, which reduce the volume of harmonic currents collected from the
network and which limit high-frequency interference under the values required by the standards for the
given environment.

Prior and after the installation of every medium voltage FI, an analysis (measurements) of reverse
impacts on LDS at the given connection location shall be conducted.

If the FI powers a device that has been designed for explosion hazardous environments, a protocol shall
be issued. This protocol shall state that this device can be powered by the delivered frequency invertor
and accessories (thermistor relays etc.).

The FI design shall be prepared while considering the Protocol on determining external influences, the
Classification of the environment parameter groups and their degrees of strictness and in compliance
with the given manufacturer’s requirements.

When designing an FI and its installation, the surrounding temperature shall be considered. Moreover,
discharge of the lost heat from the FI shall be solved using the air-conditioning system and air-
conditioning of the substation. The temperature of the cooling air entering the FI shall not exceed 30
°C even during the summer months.

Air cooling is the preferred method of cooling for the FI. For the highest used power outputs
(approximately 2.5 MW), a different cooling method can be used, for example, water cooling, upon
agreement with the client

A sufficient free space shall be preserved around the invertor for the purpose of installations and
possible service activities.

The electric motor shall be connected to the invertor by a shielded cable pursuant to the
recommendations of or upon approval by the manufacturer.

The FI shall be protected against surge voltage and current by protections, types of which have been
recommended by the manufacturer.

FMs shall be monitored and controlled by the control system.

The control signals (start, stop, 4-20 mA for the speed control) shall be connected metallically.
Monitoring shall be implemented using communication.

FC shall be proposed and shall include:

» Power supply voltage pursuant to the requirement of the client
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16. FREKVENCNI MENICE A SOFTSTARTERY vn

Navrh frekven¢nich méni¢t musi odpovidat vykonu napajenych motora a charakteru zatéze.
Pti navrhu FM musi byt uvazovano se zptisobem provozovani el. sit€¢ — kompenzovana (mozny
provoz se zemnim spojenim) a odporoveé uzemnéna (vypinana pfi zemnim spojeni).
FM musi byt kompatibilni s dodanym typem elektromotoru, aby byl schopen regulovat v plném
rozsahu pozadovanych otacek pohanéného zatizeni od 0% do 100% s pozadovanou dynamikou
a takovym zpusobem, ktery nezptsobi provozni problémy v technologii.

Frekven¢né fizené motory v provedeni Ex museji byt dodavany spoleéné s FM jako jedna
sestava.
FM musi vzdy umoznovat fizeni otacek (vystupni frekvence) a monitorovani skutecnych a
vystupnich otacek a vystupniho proudu po proudové smycce 4-20mA. Na pozadavek zadavatele
mohou byt k proudovym smyckam pozadovany i jiné (dopliikové ¢i soubézné) zptlisoby fizeni a
monitorovani stavu FM napft. po komunikaci.
Na pozadavek zadavatele budou soucasti navrhu FM i1 By-pasové rozvadéce FM s moznosti
synchronizovanych ptfechodii napéjeni zatéze z chodu na FM na sit’ a zpétné.
Na pozadavek zadavatele bude soucasti navrhu FM 1 moznost brzdéni pomoci rekuperace do
sité.
FM musi obsahovat filtracni zafizeni nebo jind technicka opatfeni pro maximdlni omezeni
zpétnych vlivll na sit, snizujici obsah vys$sich harmonickych proudti odebiranych ze sité a
omezujici VF ruSeni pod hodnoty pozadovanymi normami pro dané prostiedi.
Pted a po instalaci kazdého vn FM bude provedena v misté pfipojeni analyza (méteni) zpétnych
vlivii na LDS.
V ptipadé, Ze FM napaji zatizeni, které je v provedeni do vybusného prosttedi, musi byt dodan
protokol, Ze lIze toto zafizeni napajet dodanym frekvenénim méni¢em a prisluSenstvim
(termistorové rel¢é atd.).
Navrh FM musi byt proveden s ohledem na Protokol o urceni vnéjSich vlivii a Klasifikaci skupin
parametrt prostiedi a jejich stupiii ptisnosti a v souladu s pozadavky vyrobce.
Pti navrhu FM a jeho instalace je nutno uvazovat s okolni teplotou a musi byt feSen odvod
ztratového tepla z FM pomoci VZT a klimatizaci rozvodny. Teplota chladiciho vzduchu do FM
nesmi piekrocit 30°C ani v letnich mésicich.
Chlazeni FM bude preferovano vzduchové. U nejvysSich vykoni (cca. 2,5MW) je mozno po
dohodé se zadavatelem pouzit i jiny druh chlazeni napt. vodni chlazeni.
Kolem méni¢e musi byt zachovan dostate¢ny volny prostor z divodu instalace a ptipadného
servisu.
Elektromotor musi byt k ménici pfipojen stinénym kabelem dle doporuceni nebo schvaleni
vyrobcem.
FM musi byt chranén proti piepéti, nadproudu ochranami typové doporuc¢enymi vyrobcem.
Cinnost FM bude monitorovana a fizena RS.
Ridici signaly (start, stop, 4-20 mA pro regulaci otadek) musi byt vydratovany metalicky.
Monitorovani bude provedeno pomoci komunikace.
FM musi byt navrzen a obsahovat:
» Napajeci napéti dle pozadavku zadavatele.
» Vykon, vystupni napéti, proud, frekvenci dle napajeného motoru.
» Moznost pietizeni dle pozadavku zatéze, ptipadné dle pozadavku zadavatele.
» Obsahovat vystupni filtr napéti nebo sinusovy filtr dle pozadavku napajeného zatizeni.
» Min. G¢innost 96%.



» Power output, output voltage, current and frequency pursuant to the given powered motor

» Qverloading option pursuant to the load requirements or pursuant to the requirement of the client

» Output voltage filter or sinusoidal filter pursuant to the requirement of the powered device

» Minimum efficiency of 96%

» Minimum rating of IP 21

» Option for a direct torque regulation

» Option of recuperation in the network (based on a given application)

» Option of safety functions (disconnecting the torque, safe speed, etc.) pursuant to the requirement
of the SIL class

> At least 3 freely configurable relay outlets (Operation, Defect, Ready, Alarm, etc.).

> At least 5 freely configurable inputs.

> At least 3 freely configurable analogue inputs (3x current, or 1x voltage and 2x current).

> At least 2 freely configurable analogue outputs (1x voltage and 1x current, or 2x current).

» Communication card with the required protocol (Profibus, Profinet, Modbus TCP or RTU)

» Option of FI extension by other cards (DI/DO, AlI/AQ, Pt100, IRC sensor)

» Option for an external power supply of the control circuits

» Control panel in the Czech language

» Application macros

» Option for adaptable programming

» Adjustable assistant for putting the device into operation

> Flying start upon power supply outage lasting up to 5 seconds

» Power supply outage substitution within 2 seconds or, depending on the given load, without
operation outage.

The soft starter design has to correspond to the power output of the powered motors and the given load
characteristics.

The soft starter has to be compatible with the supplied electric motor type, required current limitations
and required startup and rundown times.

Upon request by the client, the soft starter design should also include a bypass contactor, including the
corresponding switchboard (only for motors with a power output of up to 800 kW).

The appropriate current regulation will be implemented based on the given load characteristics or client
requirements.

Motors of the Ex design, started with the help of a soft starter, have to be delivered as a single set of the
motor + soft starter.

Should the soft starter power a device that has been designed for explosive environments, a protocol
has to be supplied, which demonstrates that this device can be powered by the supplied soft starter,
including the corresponding test protocols on their common functions.

Soft starters installed at substations have to be of a self-standing design. Their design has to take into
account the given Protocol on determining external influences, Classification of the given environment
parameters and their degrees of strictness. Moreover, the design has to comply with the given
manufacturer requirements.

Cooling of the soft starter should be by air.

When preparing the soft starter design and when installing the soft starter, you also need to consider the
surrounding temperature and discharge of the lost heat by the means of the ventilation system,
switchboard or substation air-conditioning system. The temperature of the cooling air for the soft starter
must not exceed 30 °C, not even during the summer months.

A sufficient free space has to be maintained around the soft starter for cooling, installation and possible
service purposes.

The soft starter has to be protected against excess voltage and excess current by protections, types of
which are recommended by the manufacturer.

100/148

N 11 012 CZ-EN

» Kryti min. [P21.

» Moznost pfimé regulace momentu.

» Moznost rekuperace do sité (dle aplikace).

» Moznost volby pouziti bezpecnostnich funkci (odpojeni krouticiho momentu, bezpecné
rychlosti atd.) dle pozadavku tiidy SIL.

» Minimalné 3 voln¢ konfigurovatelné reléové vystupy (Chod, Porucha, Ready, Alarm, atd.).

» Minimaln¢ 5 ks volné konfigurovatelnych vstup.

» Minimalné 3 voln¢ konfigurovatelné analogové vstupy (3x proudovy, nebo 1x napétovy a 2x
proudovy).

» Minimalné 2 volné konfigurovatelné analogové vystupy (1x napétovy a 1x proudovy nebo
2xproudovy).

» Komunikaéni kartu s pozadovanym protokolem (Profibus, Profinet, Modbus TCP nebo

RTU).

» Moznost rozsiteni FM o dalsi rozsifujici karty (DI/DO, AI/AO, Pt100, IRC snimac).

» Moznost externiho napéjeni fidicich obvodd.

» Ovladaci panel v ¢esting.

» Aplika¢ni makra.

» Moznost adaptabilniho programovani.

» Nastavovaci asistent pro uvedeni do provozu.

» Letmy start pii vypadku napajeni do Ss.

» Preklenuti vypadku napajeni do 2s pripadné dle zatéze bez vypadku chodu.

Navrh softstartérti musi odpovidat vykonu napéajenych motorti a charakteru zatéze.

Softstartér musi byt kompatibilni s dodanym typem elektromotoru, poZadovanym omezenim
proudu a pozadovanou dobou rozbé¢hu a dob¢hu.

Na pozadavek zadavatele bude soucésti navrhu softstartéru i By-pasovy stykac vcetné rozvadéce
(pouze pro motory do vykonu 800kW).

Dle charakteru zatéze nebo na pozadavek zadavatele bude provedena regulace proudu ve vSech
fazich.

Motory v provedeni Ex rozbihané pomoci softstartéru museji byt dodané jako jedna sestava
motor + softstartér.

V ptipadé, Ze softstartér napaji zatizeni, které je v provedeni do vybuSného prostiedi, musi byt
dodan protokol, Ze Ize toto zatfizeni napajet dodanym softstartérem véetné zkusebnich protokoli
o jejich spole¢né funkci.

Softstartér umistény v rozvodné musi byt v provedeni samostatné stojici. Navrh musi byt
proveden s ohledem na Protokol o uréeni vnéjsich vlivi, Klasifikaci skupin parametri prostiedi
a jejich stupiiti piisnosti a v souladu s pozadavky vyrobce.

Chlazeni softstartéru bude pozadovano vzduchové.

Pfi navrhu softstartéru a jeho instalace je nutno uvazovat s okolni teplotou a musi byt feSen
odvod ztratového tepla pomoci ventilace, klimatizaci rozvadéce nebo rozvodny. Teplota
chladiciho vzduchu do softstartéru nesmi piekrocit 30°C ani v letnich mésicich.

Kolem softstartéru musi byt zachovan dostatecny volny prostor z ditvodu chlazeni, instalace a
ptipadného servisu.

Softstartér musi byt chranén proti pfepcti, nadproudu ochranami typové doporucenymi
vyrobcem.

Cinnost softstartéru bude monitorovana a ¥izena RS a systémem dohledového pracovisté PCH,
AGRO(poruchové hlasky, blokace startu, teplota chladice, sled fazi apod.)

Softstartér musi byt navrzen a obsahovat:

» Napdjeci napéti dle pozadavku zadavatele.



e Operation of the soft starter will be monitored and controlled by the control system and the Electro
supervision worksite system (error messages, start blockage, temperature of the cooler, order of
individual phases, etc.).

e The soft starter has to be designed and include:

» Power supply voltage pursuant to the client requirements.

» Power output, output current and time ramps pursuant to the powered motor and connected
technological devices.

» Powering option in TN, TT and IT networks pursuant to the given power supply voltage.

> Protection min. 1P21.

» Moment limitation option.

> Freely configurable relay outputs.

» Freely configurable inputs.

» Freely configurable analogue outputs (motor current etc.).

» Communication card with the required protocol (Profibus, Profinet, Modbus TCP or RTU).

» Option to connect PTC sensors.

» Option to use external power supply control circuits.

» Control panel in the Czech language.

Fl and its accessories have to be proposed in a way that will permanently ensure compliance with the
value of the power factor in the range of 0.95 to 1 — of an inductive character.

Installation inspection and the procedure for commissioning of the frequency invertor (FI) and soft

starter

When installing and commissioning the FI and the soft starter, installation and assembly manuals of the
particular FI manufacturers, and especially the safety instructions and warnings, have to be observed.

Inspection of the surrounding operation conditions pursuant to the specifications and FI technical data
Mechanical inspection of the installation, attachment and distances from other devices, empty space for
ventilation (when installed in a switchboard box)
Inspection of the EMC protection from the perspective of the network type (IT)
Inspection of the FI storage time (when the storage time exceeds 1 year, the electrolytic dc capacitors
within the invertor’s direct current circuit have to be formatted
FI grounding inspection (size of the conductors, correct attachment, tightening)
Inspection of the network cables and their connections
Inspection of the motor cables and their connections
Inspection of the brake resistor cable (if connected)
Inspection measurements of insulation resistances of the power cables and of the motor
Inspection of the connections of the control cables
Inspection of the protection pursuant to the requirements of the given FI manufacturer
Setup of the basic parameters
Setup of the basic parameters for communication with a given superior system and communication
tests
Setup of internal technological PID regulators (if they are used)
Setup of the FI reactions to the START/STOP commands
ID Run — identification run of the motor
Setup of technological values pursuant to the client’s request, for example, minimum and maximal
speed, current and torque limitations, startup and brake ramps, setup of optional error functions and
reports, etc.
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» Vykon, vystupni proud a casové rampy dle napajeného motoru a pfipojeného
technologického zafizeni.

» Moznost napajeni v TN, TT i IT sitich dle napajeciho napéti.

» Kryti min. IP21.

» Moznost momentové limitace.

» Voln¢ konfigurovatelné reléové vystupy.

» Voln¢ konfigurovatelné vstupy.

» Voln¢ konfigurovatelné analogové vystupy (proud motoru atd.).

» Komunikacni kartu s pozadovanym protokolem (Profibus, Profinet, Modbus TCP nebo
RTU).

» Moznost ptipojeni PTC cidel.

» Moznost externiho napajeni fidicich obvodi.

» Ovladaci panel v ¢esting.

FM s jeho pfisluSenstvim musi byt navrzen tak, aby byla dodrZena hodnota tciniku trvale v
pasmu 0,95 az 1 — induktivniho charakteru.

Kontrola instalace a postup uvadéni frekven¢éniho ménice (FM) a softstartéru do provozu

Pfi instalaci a uvadéni FM a softstartéru do provozu je nutné dodrzet instalacni a montazni manual
konkrétniho vyrobce, v prvé fadé€ bezpecnostni pokyny a varovani.

Kontrola okolnich provoznich podminek dle specifikaci a technickych udaji

Mechanicka kontrola instalace, upevnéni a vzdalenosti od ostatnich zatizeni, volny prostor pro
vétrani (pii umisténi ve skiini rozvadéce)

Kontrola ochrany EMC z hlediska typu sité (IT)

Kontrola doby skladovani (pfi dobé skladovani delsi nez 1 rok je nutné elektrolytické ss
kondenzatory ve stejnosmérném obvodu ménice naformatovat

Kontrola uzemnéni (dimenze vodict, spravné upevnéni, dotazeni)

Kontrola sitovych kabelt a jejich pfipojeni

Kontrola motorovych kabeltl a jejich pfipojeni

Kontrola kabelu brzdného rezistoru (pokud je pfipojen)

Kontrolni méteni izola¢nich odporti silovych kabel a motoru

Kontrola zapojeni ovladacich kabeld

Kontrola jisténi dle pozadavkl vyrobce

Nastaveni zdkladnich parametri

Nastaveni zakladnich parametrii pro komunikaci s nadfazenym systémem a zkousky
komunikace

Nastaveni vnitinich technologickych PID reguléatori (pokud jsou pouZity)

Nastaveni reakce na povely START/STOP

ID Run — identifika¢ni béh motoru

Nastaveni technologickych hodnot dle zadani objednavatele napt. min. a max. otacky, proudové
a momentové omezeni, rozbé¢hové a brzdné rampy, nastaveni volitelnych poruchovych funkei a
hlaseni atd.

Zkouska béhu motoru naprazdno na max. otacky

Zkousky ovladani a nastaveni pfes DI/AI

Zkousky s technologii

Zalohovani parametri



If needed, the operation personnel shall be trained in the necessary extent. Prior to commencing any work,

Test of the motor idle operation at maximal speed
Tests of the FI control and setup via DI/AI
Technology tests

Parameter backups

the appropriate initial revision report for the given new device has to be submitted.

Documentation:

Initial revision reports shall be prepared in the extent of “N 11 006 — Rules for electric devices”,

Points 9.

Measuring impacts of the FI or soft starter installation on the LDS.
Declaration of conformity.

Technical parameters of electro devices

Current and torque curves

Size drawings

Terminal board drawings

Connection diagrams

Setup values for assessments

List of spare parts

List of recommended spare parts for the initial equipment
Description of the painting system

Protocols on measurements and tests conducted by the manufacturer - type tests, piece tests, etc.

Protocols on conducted measurements and tests after installation.

Installation and connection instructions

Repair requirements, i.e. if repairs can be conducted by the user or the repair shop. (in Czech).
Information necessary for repairs of electric devices (in Czech)

Assembly and maintenance manuals (in Czech)

Technical data and diagrams

List of signals available for communication - protocol description

Connection diagram, size drawings and production documentation

Test protocols, setup and launch protocols, operating personnel training.

Vendor list: must be the same manufacturer of HW and SW on one FI

ABB
Rockwell
Siemens (Robicon Perfect Harmony)
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V ptipad¢ potieby provést zaSkoleni obsluhy v nezbytném rozsahu, pted zapocetim veskerych praci
je nezbytné k novému zafizeni piedlozit vychozi revizni zpravu.

Dokumentace:

e Vychozi revizni zpravy boudou zpracovany v rozsahu ,,N 11 006 — Pravidla elektrickych
zafizeni“ bod 9.

e Mc¢feni vlivu instalace FM nebo softstartéru na LDS.

e Prohléaseni o shodé.

e Technické parametry elektro zatizeni.

e Proudové a momentové kiivky.

e Rozmérové vykresy.

e Vykresy svorkovnic.

Ptipojovaci schémata.

Hodnoty nastaveni pro vyhodnocovani.

Seznam néhradnich dili.

Seznam doporu¢enych nahradnich dili pro prvotni vybavu.

Popis natérového systému.

Protokoly o méteni a zkouskach provedenych vyrobcem - typové zkousce, kusové zkousce

atd.

Protokoly o provedeném méteni a zkouSkach po nainstalovani.

Instrukce pro instalaci a ptipojeni.

Pozadavky na opravy, zda smi byt provadény uzivatelem nebo opravnou. (Cesky).

Informace nezbytné pro opravy elektrickych zatizeni (¢esky).

Névody na montéz a udrzbu (Cesky).

Technické udaje a grafy.

Soupis signalti dostupnych po komunikaci — popis protokolu.

Schéma zapojeni, rozmérové vykresy, vyrobni dokumentace.

ZkuSebni protokoly, protokol o nastaveni a uvedeni do provozu, zaskoleni obsluhy.

Vendor list: musi byt shodny vyrobce HW a SW na jednom FM

e ABB
e Rockwell
e Siemens (Robicon Perfect Harmony)
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17. CONNECTIONS, GROUNDING AND PROTECTION AGAINST ATMOSPHERIC 17. POSPOJENIi, UZEMNENI A OCHRANA PRED ATMOSFERICKYMI VLIVY
EFFECTS

The design shall be prepared pursuant to the valid standards. When preparing the design, the conditions
from the Protocol on determining external influences, Classification of the environment parameter
groups and their degrees of strictness as well requirements of other professions and device suppliers
shall be complied with.

Grounding protection against atmospheric effects of medium-voltage current devices as well as low-
voltage distribution networks shall be implemented as joint grounding, unless it is prohibited for specific
cases. It is a joint protective and working grounding. That is why it shall be designed with the
appropriate cross-section size pursuant to the calculated work and defect currents

Train and tram rails and railway traction devices are located on the premises as well as at its
surroundings. Moreover, there are also product pipelines with cathodic anti-corrosion protection. This
fact shall be considered when preparing the grounding design!

Preferably, a grounding system of the B type or a foundation grounder made of reinforced concrete,
proposed, installed and connected also pursuant to the grounding requirements, shall be designed.
Individual bars, branches and connections of the reinforcement shall be marked with high-visible
markings with the objective to make implementation accuracy tests easier.

Furthermore, perimeter grounding strips can be built as well. Using grounding rods and panels is
permitted only upon approval by the client.

Before substations and transformer stations, potential shall be equalized, also with regard to step
voltage, using equipotential circuits (system of grounding elements in various distances from the
building and in various depths).

Grounding passes and outlets between different materials shall be furnished with an anti-corrosion
protection - contractible sleeve with glue. Grounding contacts above the ground shall be also furnished
with an anti-corrosion protection - paint.

Grounding material and design shall be designed with a minimum lifetime of the buildings and
technologies and with regard to the chemical aggressiveness of the environment. Stainless material is
required. Upon agreement with the client, FeZn material can be used as well. Copper grounding
elements are not permitted

For extensive and important devices, parallel branches of the grounding elements and grounding outlets
shall be built (paths, connections, etc.) or their number shall be doubled in order to eliminate the hazard
of losing functionality of the grounding system upon damaging a single branch of the system.

Prior to concreting or backfilling the grounding elements, the corresponding photo-documentation shall
be inspected by the client and the appropriate protocol issued (in the assembly journal). Concreting or
backfilling of the grounding elements shall not be executed without first obtaining the approval!
Larger grounding units shall be implemented as separated into individual parts, which shall be mutually
connected at above-the-ground measuring busbars - check measuring and disconnection points. This
fact shall be reflected in the design of the grounding outlets at the control points (insulation, route
separations, etc.)

The new grounding system shall be connected to the existing grounding system. Individual grounding
elements shall be connected at underground measuring busbars - control measuring and disconnection
points. The underground measuring point has to be accessible (shaft installation).

A sufficient number and size of grounding outlets shall lead to individual points (lightning
conductors, equipotential terminal boards, grounding points of devices and substations, grounding
points, connections, etc.). Individual points shall be numbered and marked.
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Navrh bude proveden dle platnych norem. Pti navrhu musi byt dodrzeny i podminky z Protokolu o
urceni vnéjsich vlivii a Klasifikace skupin parametrt prostiedi a jejich stupiili pfisnosti i pozadavky
od ostatnich profesi a dodavatell zatizeni.

Pro uzemnéni ochrany proti atmosférickym vlivim; silnoproudého zafizeni i slaboproudych
rozvodu je pozadovano spole¢né uzemnéni, pokud to neni ve specifickych ptipadech zakéazéano.
Jednd se o spolecné ochranné i pracovni uzemnéni. Proto musi byt navrzeno i s odpovidajicim
prufezem dle vypoctenych pracovnich a poruchovych proudd.

V aredlu a v okoli arealu se vyskytuji i drazni zatizeni trakce vlakii a tramvaje. Dale jsou zde
vedeny produktovody s katodickou antikorozni ochranou. To je nutno zohlednit v navrhu
uzemnéni!

Pfednostn¢ bude navrZzena uzemiovaci soustava typu B, nebo zakladovy zemniC tvofeny
armovanim betonu, které je navrzeno, ulozeno a pospojeno i dle pozadavkl na uzemnéni.
Jednotlivé pruty, vétve a spoje armovani tvofici uzemmovaci vedeni budou reflexné oznaceny pro
usnadnéni kontroly spravnosti provedeni.

Daéle je mozno budovat obvodové zemnice z pasku. Pouziti zemnicich ty¢i a desek je povoleno jen
se souhlasem zadavatele.

Pted rozvodnami a trafostanicemi bude provedeno vyrovnéani potencidlu i s ohledem na krokové
napéti pomoci ekvipotencialnich kruhii (soustava zemnicti v rizném odstupu a hloubce od objektu).
Prechody a vyvody uzemnéni mezi riznymi materidly musi byt opatieny antikorozni ochranou —
smrstitelna navlacka s lepidlem. Spoje uzemnéni pod povrchem musi byt také opatieny antikorozni
ochranou — natérem.

Material a provedeni zemnéni musi byt navrzeny tak, aby mély Zivotnost minimalné stejnou a nebo
vys§i nez je zivotnost staveb a technologii i s ohledem na chemickou agresivitu prostredi.
Pozadovan je nerez, po dohod¢ se zadavatelem mozno pouzit FeZn. Médéné zemnice nejsou
dovoleny.

U rozsahlych a dilezitych zatizeni budou budovany paralelni vétve (cesty, spoje atd.) zemnicl 1
vyvody uzemnéni, nebo bude navrZen jejich dvojnasobny pocet, aby se eliminovalo nebezpeci
ztraty funk¢nosti systému uzemneéni pii poruseni jedné z vétvi systému.

Pfed zalitim nebo zasypanim uzemnéni musi byt provedena kontrola a fotodokumentace
zadavatelem a sepsan protokol (do montdzniho deniku). Bez odsouhlaseni zadavatelem nelze
provést zaliti anebo zasypani uzemnéni!

VEtsi celky uzemnéni se provedou délené na dil¢i ¢asti, které se vzajemné spoji na nadzemnich
méficich pfipojnicich — kontrolnich méficich a rozpojovacich bodi. Tomu musi odpovidat
vyvedeni zemniciho vedeni na kontrolni body (opatieni izolaci, oddéleni tras atd.).

Nova uzemnéni se propoji se stavajici zemnici soustavou. Spojeni uzemnéni se provede
na podzemnich méficich pfipojnicich — kontrolnich méficich a rozpojovacich bodi. Podzemni
méfici bod musi byt pfistupny (instalace v Sacht¢).

Uzemnéni se vyvede V dostate¢ném poctu a dimenzi k jednotlivym bodim (svody hromosvodu,
ekvipotencialni svorkovnice, zemnici body zafizeni, rozvoden, body uzemnéni, pospojeni atd.).
Jednotlivé body budou ocislovany a oznaeny.

Soucasti projektu musi byt i Ochrana ptfed ucinky statické elektfiny (pospojovanim jednotlivych
kovovych soucasti zafizeni, potrubi atd. a jejich uzemnénim dle normy).

Zemnéni a pospojeni do ocelovych konstrukci, pfirub potrubnich vétvi a ostatnich zde
jmenovanych provadét formou vsazeni zavitovych hiebii (napt. X-BT ER M10), které maximalné
eliminuje naruseni povrchovych uprav ocelovych konstrukci a odpovidaji normé a pouzitym
zemnicim systémum.



A part of the project shall be formed by a protection against the effects of static electricity (by
connecting individual metal device parts, pipes, etc. and by grounding them pursuant to the given
standard).

Grounding and connections to steel structures, flanges of the pipeline branches and other elements
specified here should be executed by installing threaded studs (such as X-BT ER M10), which
eliminate, as much as possible, the surface treatments of the steel structures and which comply with the
given standard and used grounding systems.

An increased attention shall be paid to extremely hazardous areas and to areas with an explosion and
fire hazard!

A part of the project shall be formed by a protection against surge voltage (equipotential terminal
boards, arresters and surge voltage limiters, etc.).

Buildings shall be furnished with a protection against atmospheric effects. Risk calculations shall be
made and, subsequently, an appropriate protection system designed.

Usage of an active lightning conductor on the premises of ORLEN Unipetrol RPA in Zaluzi and at the
cathode protection stations is PROHIBITED.

Unseparated lightning conductors are preferred. Separated and insulated lightning conductors are used
in justifiable cases.

All lightning conductors must be made of certified components.

Appropriate project documentation shall be prepared for individual parts. The documentation shall
include calculations, situational drawings, installation depths, connection details, corrosion protection
method and maintenance requirements.

The Maintenance Department of Bridges and Buildings (MDBB) employees shall determine the method
for attaching the main pipeline bridges stated in S316, maintained by MDBB, and the actual attachment
locations.

The drawing of the implementation of the new grounding network, including its connection to the
existing network, will form a part of the as-built documentation.

Documentation:

o Initial revision reports shall be prepared in the extent of “N 11 006 — Rules for electric devices”,
Points 9.

Declaration of conformity.

Technical parameters of electro devices

Size drawings

Terminal board drawings

Connection diagrams

Description of the painting system

Protocols on measurements and tests conducted by the manufacturer - type tests, piece tests, etc.
Protocols on conducted measurements and tests after installation.

Installation and connection instructions

Repair requirements, i.e. if repairs can be conducted by the user or the repair shop. (in Czech).
Information necessary for repairs of electric devices (in Czech)

Assembly and maintenance manuals (in Czech)

Technical data and diagrams

Connection diagram, size drawings and production documentation

Test protocols.
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e ZvySena pozornost musi byt vénovédna v projektu hlavé prostorim zvlast nebezpecnych a
prostorim s nebezpecim vybuchu a pozaru!

e Soucasti projektu musi byt i Ochrana pied prepétim (ekvipotencialni svorkovnice, svodice a
omezovace prepéti atd.)

e Objekty musi byt opatfeny ochranou pied u¢inky atmosférickych vlivii. Musi byt proveden vypocet
rizik a nasledné¢ navrzen odpovidajici zptsob ochrany.

e Na tzemi aredlu ORLEN Unipetrolu RPA v Zaluzi i na stanovistich katodové ochrany je
ZAKAZANO pouzivat aktivni hromosvod.

e Hromosvody se preferuji neoddalené.
V opodstatnénych piipadech.

e Hromosvody musi byt navrzeny a provedeny z certifikovanych komponentu.

e Na jednotlivé ¢asti bude zpracovana projektova dokumentace, jejiz soucasti budou i vypocty,
situacni vykresy, hloubky ulozeni, detaily napojeni, provedeni ochrany proti korozi, pozadavky na
udrzbu.

e Na pateinich potrubnich mostech uvedenych v S316 ve spravé Odd¢leni drzby mostl a staveb
(OUMS) uréi zptisob a misto p¥ipojeni k ocelové konstrukei pracovnici OUMS.

e Zakresleni provedeni nové zemnici sité i s pfipojenim na stavajici sit’ bude soucasti dokumentace
skutecného provedeni.

Oddalené a izolované Hromosvody se pouZiji

Dokumentace:

e Vychozi revizni zpravy. boudou zpracovany v rozsahu ,,N 11 006 — Pravidla elektrickych
zatizeni* bod 9.

Prohlaseni o shodé¢.

Technické parametry elektro zatizeni.

Rozmérove vykresy.

Vykresy svorkovnic.

Ptfipojovaci schémata.

Popis natérového systému.

Protokoly o méfeni a zkouSkach provedenych vyrobcem - typové zkouSce, kusové zkousce
atd.

Protokoly o provedeném meéteni a zkouSkach po nainstalovani.

Instrukce pro instalaci a pfipojeni.

Pozadavky na opravy, zda smi byt provadény uzivatelem nebo opravnou. (Cesky).

Informace nezbytné pro opravy elektrickych zatizeni (Cesky).

Névody na montaZz a GdrZbu (Cesky).

Technické tidaje a grafy.

Schéma zapojeni, rozmérové vykresy, vyrobni dokumentace.

o Zkusebni protokoly.



Vendor list:
e Dehn
e Tremis
o Hilti

Explosion-hazardous buildings and areas

The lightning protection system (LPS) should be designed and implemented in a way that ensures that there
IS no melting and splattering of any material upon a direct hit by lightning, apart from the actual hit location.
The ground wires should be preferably installed outside of explosion-hazardous areas. Should this not be
possible, they need to be designed and installed in a way that the explosion temperature of the given flammable
substance that forms the hazardous area in question is not exceeded.

Grounding of type B is preferred for the entire LPS of the explosion-hazardous building.

The LPS equipotential connections in the explosion-hazardous areas have to comply with IEC 60079-10-1
and IEC 60079-10-2.

All parts of the outer LPS (collection system and ground wires) have to be installed at least 1 m away from
hazardous areas. When this stipulation cannot be complied with, the conductors that pass through the hazardous
zones should preferably be of a passing design or, alternatively, the connections have to comply with 5.5.3. (CSN
62305-3)

Accidental loosening of individual connections in hazardous areas has to be eliminated. Should the
hazardous areas be located under a sheet metal panel that could be burned through upon being hit by lightning
(see 5.2.5), a collection system has to be installed. This system has to comply with the requirements pursuant
5.2 (CSN 62305-3).

When possible, overloading protection devices have to be installed outside of the hazardous zones.
Overloading protection devices that are installed in hazardous zones have to be approved for these zones.

Apart from the connections corresponding to Tables 7 and 8, the connections can be also implemented
using pipelines that ensure electric conductivity pursuant to Article 5.3.5. (CSN 62305-3).

The above stated pipelines outside of the production facilities have to be grounded at least every 30 m. The
pipeline inlets and connections have to be implemented in a way that no sparking occurs when lightning current
passes through them. Suitable pipeline connections include welded weld-on pieces or bolts, holes for threads or
flanges for threads. Alternatively, threaded studs (for example, X-BT ER M10) can be inserted in the flanges of
the connected pipelines and surrounding grounding spots on the steel structure, including connections of
individual steel structures. Clamps can be used for the connections only if the corresponding revision (+ ATEX
of the manufacturer) demonstrates protection against explosion in the case of lightning current and suitable
measures for ensuring reliable connections. Particular and controllable locations have to be determined for
connecting individual connection and grounding lines to individual tanks, metal structural parts, boilers and
vessels.

Lightning-protection connections between the LPS and other installations/structures/devices are subject to
approval of the operators of these systems. Lightning-protection connections that utilize spark gaps must not be
used without the approval of the system operator. Such devices have to be suitable for the environment, in which
they are installed.

Structures with zones 2 and 22
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Vendor list:
e Dehn
e Tremis
o Hilti

Stavby a prostory s nebezpe¢im vybuchu

Ochrana pied atmosférickymi vlivy (LPS) by méla byt navrzena a provedena tak, aby pii pfimém tuderu
blesku nevzniklo krom¢ mista uderu zadné taveni a rozstiiknuti materialu. Pfednostné navrhovat umisténi
svodli mimo prostory s nebezpe¢im vybuchu, pokud to nebude mozné, zajistit aby byly umistény a
provedeny tak, Ze nebude piekrocena teplota vybusné (hotlavé latky) vytvarejici nebezpecny prostor.

Pro cely LPS stavby s nebezpec¢im vybuchu je upfednostnéno uzemnéni typu B.

Ekvipotencionalni pospojovani pro LPS v prostiedi s nebezpe¢im vybuchu musi odpovidat dle IEC
60079-10-1 a IEC 60079-10-2.

Vsechny ¢asti vnéjsiho LPS (jimaci soustava a svody) se musi nachazet ve vzdalenosti minimalné 1 m
od nebezpecnych prostorii. Kde to neni mozno provést, vodice, které prochazeji nebezpecnymi zénami, by
mély byt prednostné pribézné, nebo spoje musi byt provedeny v souladu s 5.5.3. (CSN 62305-3)

V nebezpeénych prostorech musi byt zabranéno nahodilému uvolfiovani spoji. Nachazeji-li se
nebezpecne prostory pod kovovym plechem tak, Ze pfi uderu blesku miZe dojit k jeho propaleni (viz 5.2.5),
musi byt zfizena jimaci soustava, ktera bude odpovidat pozadavkim podle 5.2 (CSN 62305-3).

Ptepétova ochranna zatizeni musi byt instalovana pokud mozno vné nebezpecnych zon. Piepétova
ochranna zatizeni, kter jsou instalovana uvnitf nebezpecné zoény, musi byt pro tuto zénu schvalena.

Vedle spojeni odpovidajicich tabulkam 7 a 8, mohou byt pro pospojovani pouZzita take potrubi
zajist'ujici elektrickou vodivost odpovidajici ¢lanku 5.3.5. (CSN 62305-3).

VysSe uvedena potrubi vné vyrobnich jednotek, musi byt uzemnéna alespon kazdych 30 m. Pfivody a
spoje potrubi je nutno provést tak, aby pfi pruchodu bleskového proudu nevznikla zadn4 jiskieni. Vhodna
pfipojeni k potrubi jsou pfivarené navarky nebo Srouby nebo otvory pro zavity nebo ptiruby pro zavity,
popf. pouZiti vsazovanych zavitovych hiebli (napi. X-BT ER M10) do pfirub spojovanych potrubi a
okolnich zemnicich mist na ocelové konstrukce a to vcetné pospojovani ocelovych konstrukei. Pfipojeni
prostfednictvim objimek jsou piipustna tehdy, kdyZ je revizi (+ ATEX vyrobce) prokdzana ochrana pted
vybuchem pfii bleskovém proudu a vhodna opatieni k zajisténi spolehlivého spojeni. Musi byt stanovena
konkrétni a kontrolovatelna mista pro pfipojeni spojovacich a uzemmovacich ptivoda k nadrzim, kovovym
konstruk¢énim ¢astem, kotliim a cisternam.

Spojeni pospojovani proti blesku mezi LPS a ostatnimi instalacemi/konstrukcemi/zafizenimi se
provedou se souhlasem provozovateltl téchto systémtl. Spojeni pospojovani proti blesku vyuzivajici jiskiisté
nesmé&ji byt bez souhlasu provozovatele systému pouzita. Takové ptistroje musi byt vhodné pro prostiedi, v
némz jsou instalovany.

Stavby se zonami 2 a 22



No additional protection measures are necessary for structures with defined zones 2 and 22. The following
stipulations apply to exterior technological devices made of metal (such as poles, reactors, tanks with zones 2
and 22), material and thickness of which corresponds to the requirements stated in Table 3 (CSN 62305-3 ):

— A collection system and grounding wires are not necessary;

— Technological devices are grounded in accordance with Chapter 5 (CSN 62305-3)

Structures with zones 1 and 21

Requirements applicable to zones 2 and 22 apply to structures with defined zones 1 and 21. Furthermore,
the following requirements apply as well:

—should insulation inserts be installed in the pipelines, the operator has to determine appropriate protection
measures. For example, the impacts of penetrating discharges can be prevented by the use of separation spark
gap of a non-explosive design;

Structures with zones 0 and 20

For structures with defined zones 0 and 20, the minimum requirements pursuant to D.5.3 (CSN 62305-3)
apply. They are emended by the recommendation stated in this article. For exterior environment in zones 0 and
20, the following additional stipulations apply in addition to the stipulations specified for zones 1, 2, 21 and 22:

— Electric devices inside tanks with flammable liquids should be suitable for these purposes. Protection
against lightning have to be ensured based on the given structural design;

— The thickness of enclosed metal tanks in zones 0 and 20 at locations where they can be hit by lightning
should comply with Table 3 (CSN 62305-3 ), provided the heating of the internal surface at the locations that
can be hit by lightning does not cause a hazardous situation. Should the wall thickness be smaller, collection
devices have to be installed.

Filling stations

Metal pipelines in filling stations for road tank cars, railway vehicles, etc. with hazardous areas should be
grounded in accordance with Chapter 5 (CSN 62305-3 ). The pipelines have to be connected to steel structures
and track lines wherever they exist (preferably via separation spark gaps, approved for hazardous areas where
they are installed). This stipulation takes into account the impact of propulsion currents and circulating/stray
currents, as well as electric train protection and cathodic pipeline protection, etc.

Storage tanks

Certain structure types, in which liquids are stored and which can cause occurrence of flammable vapors,
or in which flammable gases are stored, can be used as random collectors (flawlessly enclosed metal tanks with
wall thickness of which is at least 5 mm for steel and 7 mm for aluminum without spark gaps). No other
protection is needed, provided the heating of the internal surface at the locations that can be hit by lightning does
not cause a hazardous situation.

Similarly, tanks and pipelines installed underground do not require installation of any collection system.
The equipment and electric devices installed inside of these devices should be approved for these areas.
Protection measures against lightning have to be ensured based on the given structural type. One grounding for
every single tank in the tank farm (for example, in refineries and storage tanks) is sufficient. The tanks on these
premises have to be mutually interconnected. Apart from the connections corresponding to Tables 8 and 9,
pipelines can be also used for the connection purposes. Such pipelines have to be electrically interconnected in
a conductive manner pursuant to 5.3.5. (CSN 62305-3)
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U staveb, které maji prostory s definovanymi zénami 2 a 22, nejsou nutnd zadnéa dalsi dodate¢na
ochranna opatieni. Pro venkovni technologickéd zafizeni z kovu (naptiklad sloupy, reaktory, nadrze se
zonami 2 a 22), jejichz material a tloustka odpovidé pozadavkim podle tabulky 3 (CSN 62305-3 ) plati:

— jimaci soustava a svody nejsou potiebné;

— technologicka zafizeni jsou uzemnéna podle kapitoly 5(CSN 62305-3 )

Stavby se zonami 1 a 21

U staveb, které maji prostory s definovanymi zénami 1 a 21, plati pozadavky pro zoény 2 a 22, které
jsou doplnény o nésledujici pozadavky:

— jsou-li do potrubi osazeny izola¢ni vlozky, musi provozovatel stanovit ochranna opati‘eni. Naptiklad
se muze zabranit G€inklim priraznych vyboji pouzitim oddélovacich jiskfist' v nevybusném provedenti;

Stavby se zonami 0 a 20

U staveb, které maji prostory s definovanymi zénami 0 a 20, plati minimalné pozadavky pro D.5.3
(CSN 62305-3 ), které¢ jsou doplnény o uvedend doporuceni v tomto ¢lanku. U zafizeni ve venkovnim
prostfedi v zonach 0 a 20 plati ndsledna dodatecné ustanoveni k ustanovenim pro zény 1, 2, 21 a 22:

— elektricka zatizeni uvniti nadrzi s hotlavou kapalinou by méla byt vhodna pro tato pouziti. Na zakladé
konstrukéniho provedeni musi byt dosazeno ochrany pied bleskem;

— uzaviené nadrze z kovu uvniti zony 0 a 20 musi mit v misté mozného uderu blesku tloustku stény
Vv souladu s tabulkou 3 (CSN 62305-3 ) za ptedpokladu, Ze v misté tideru blesku otepleni vnitiniho povrchu
nezpusobi nebezpedi. Je-li tloustka stény mensi, musi byt instalovany jimace

Plnici stanice

V piipad¢ plnicich stanic pro autocisterny, kolejova vozidla atd. s nebezpeénymi prostory, by méla byt
uzemnéna kovova potrubi podle kapitoly 5 (CSN 62305-3 ). Potrubi musi byt spojena s ocelovymi
konstrukcemi a kolejemi, kde existuji (pokud mozno pies oddélovaci jiskiisté, ktera jsou schvalena pro
nebezpecné prostory, ve kterych jsou instalovana), aby se pfihliZzelo soucasné k t€inktim trakénich proudd,
bludnych proudd, elektrickému jisténi vlakl a katodické ochrané potrubi apod.

NadrZe pro uskladnéni

Urcité typy staveb, v nichZ jsou uskladnény kapaliny, které mohou zplsobit vznik hotlavych par, nebo
Vv nichZ jsou uskladnény hotlavé plyny, je mozno vyuzit jako ndhodné jimace (dokonale uzaviené kovove
nadrZe s tloustkou stény minimalné pro ocel 5 mm nebo pro hlinik 7 mm bez pfipojeni jiskiist’) a neni nutna
7zadna dal$i ochrana za predpokladu, ze v misté tderu blesku otepleni vnitiniho povrchu nezpiisobi
nebezpedi.

Podobné nadrZe a potrubi uloZend v zemi nevyZaduji instalaci jimaci soustavy. Vybaveni a elektrické
pristroje, které jsou uvnitf téchto zafizeni, by mély byt schvéleny pro tyto prostory. Opatifeni pro ochrany
pred bleskem musi byt pfijata podle typu stavby. Pro nadrze v arealu s nadrzemi (napiiklad v rafinériich a
skladovacich nadrzich) je dostateéné uzemnéni kazdé jedné nadrZe na jednom misté. Nadrze v tomto aredlu
musi byt spolu vzajemné spojeny. Vedle spojeni odpovidajicich tabulkdm 8 a 9 mohou byt ke spojeni pouzita
také potrubi, ktera jsou spolu elektricky vodivé spojena podle 5.3.5. (CSN 62305-3)

Samostatné stojici nadrze nebo kontejnery musi byt uzemnény podle kapitoly 5 (CSN 62305-3 ) v
zéavislosti na nejveétsim vodorovném rozméru (praméru nebo délce):



Independently standing tanks or containers have to be grounded pursuant to Chapter 5 (CSN 62305-3 )
based on the largest horizontal dimension (diameter or length):

— Up to 20 m: once;
— Over 20 m: twice.
Pipeline systems

Above-ground, metal pipeline systems inside of technological facilities, but outside of production facilities,
should be connected to the grounding system every 30 m using threaded studs (for example, X-BT ER M10)
inserted in the flanges of the connected pipelines and surrounding steel structure or grounding spots on the steel
structure. Alternatively, they should be grounded using a surface or rod earthing conductor. No pipeline
separation supports should be used.

17.1 Earthing systems for potentially explosive atmospheres

Ex grounding equipment must comply with CSN CLC/TR 60079-32-1 Explosive atmospheres — Part 32-
1: Instructions for the protection against static electricity. Main requirement for ensuring a resistance not
exceeding 10 Q between a grounded metal item/equipment and a verified grounding point. Resistance values
that exceed 10 Q represent a timely warning about possible arising problems (such as corrosion or a loosened
connection with the ground).

Basic requirements:

* Securing resistance not exceeding 10 Q between a given grounded metal item/equipment and a verified
grounding point.

 The grounding system must be able to verify that the grounding point is able to disperse static charges.
 The grounding system must monitor the grounding connection in a continuous manner.

* Should the ground resistance exceed 10 Q, the grounding system must safely block the filling system
from the grounded equipment.

+ The equipment must comply at least with the following: ATEX, 11 2 GD, Exd [ia] IIC T6 Gb(Ga), Ex
tb IIIC T80°C IP66 Db

 The grounding system must be operational at the following temperature range: -40 °C to +55 °C.
Additional grounding requirements for road tank cars:
e Pursuant to CSN CLC/TR 60079-32-1 7.3.2.3.3 — road tank car measures:

A grounding cable must be connected to the vehicle prior to any operation (such as lid opening or opening
of the connection pipes)

 Wwe require that the grounding cable, connected to the road tank car, forms a part of a static grounding
system, which continuously monitors the resistance between the vehicle and the proposed grounding point and
which activates the blocking mechanism when the grounding resistance exceeds 10 Q

The connection resistance between the chassis, tank and related pipes and valves on the vehicle must be
smaller than 1 MQ

* No 4 mm2 wire is required for the grounding cable, which is connected to the grounding system
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—do 20 m: jednou;
—nad 20 m: dvakrat.
Soustavy potrubi

Nadzemni soustavy kovovych potrubi uvniti technologickych zatizeni, ale vné vyrobnich jednotek by
m¢éla byt kazdych 30 m spojena s uzemnovaci soustavou pouzitim vsazovanych zavitovych hiebt (napt. X-
BT ER M10) do piirub spojovanych potrubi a okolnich ocelovych konstrukci nebo zemnicich mist
na ocelové konstrukci nebo by méla byt uzemnéna pomoci povrchového nebo tyCového zemnice.
Oddélovaci podpéry potrubi by se nemély uvazovat.

17.1 Zemnici systémy do prostiedi s nebezpe¢im vybuchu

Ex zemnici zafizeni museji odpovidat CSN CLC/TR 60079-32-1 Vybusné atmosféry — Cast 32-1:
Navod na ochranu pred ucinky statické elektiiny. Hlavnim pozadavkem na zajisténi odporu do 10Q mezi
uzemnénym kovovym predmétem/zatfizenim a ovéfenym uzemmnovacim bodem. Hodnoty odporu nad 10Q2
v€as upozorni na mozné vznikajici problémy (napt. koroze, nebo uvolnéné spojeni se zemi).

Zakladni pozadavky:

e Zajisténi odporu do 10Q2 mezi uzemnénym kovovym predmétem/zafizenim a ovéfenym
uzemiovacim bodem.

+ Uzemnovaci systém musi byt schopen ovéfit, zda je zemnici bod schopen rozptylit statické naboje.
» Uzemnovaci systém musi monitorovat zemni spojeni kontinualn¢.

» Uzemnovaci systém musi v pfipadé zvySeni zemniho odporu nad 10Q bezpecné blokovat plnici
systém od zemnéného zatizeni.

 Zafizeni musi spliiovat minimalné: ATEX, II 2 GD, Ex d [ia] IIC T6 Gb(Ga), Ex tb IIIC T80°C
IP66 Db

» Uzemnovaci systém musi byt provozuschopny v rozsah okolnich teplot od -40°C do +55°C.

Dopliiujici pozadavky pro zemnéni autocisteren:
« Dle CSN CLC/TR 60079-32-1 7.3.2.3.3 — Opati‘eni pro silni¢ni autocisterny:

Pted jakymkoli zasahem (napf. otevirdnim vik, spojovacich trubek) musi byt k vozu pfipojen
uzemiovaci kabel
* pozadujeme, aby uzemnovaci kabel pfipojeny k autocisterné byl soucasti statického zemniciho

systému, ktery neptetrzit¢ sleduje odpor mezi vozem a navrZzenym uzemiovacim bodem a aktivuje
blokovani v ptipadé, Ze zemni odpor presahne 10Q

* Spojovaci odpor mezi podvozkem, nadrzi a souvisejicimi trubkami a armaturami na vozu musi byt
mensi nez 1 MQ

* Pro zemnici kabel spojeny se zemnici systém neni poZadovan drat 4mm?2



Additional grounding requirements for road tan carss:
« Pursuant to CSN CLC/TR 60079-32-1, 7.3.xx and 60079-32-1 13.3.1.4 — road tank car measures:

A grounding cable must be connected to the vehicle prior to any operation (such as lid opening or opening
of the connection pipes)

 we require that the grounding cable, connected to the road tank car, forms a part of a static grounding
system, which continuously monitors the resistance between the car and the proposed grounding point and which
activates the blocking mechanism when the grounding resistance exceeds 10 Q

 The connection resistance between the chassis, tank and related pipes and valves on the vehicle musty be
smaller than 1 MQ

* No 4 mm2 wire is required for the grounding cable, which is connected to the grounding system

Additional requirements for the grounding pliers:

« Pursuant to CSN CLC/TR 60079-32-1,13.4.1: Temporary connection can be implemented using bolts,
grounding clamps of a pressure type or other special clamps. The grounding clamps of a pressure type must have
a sufficient pressure, making sure they can penetrate any protective layer, corrosion or painting material, thus
ensuring a contact with general metal with a resistance that does not exceed 10 Q.

« For the grounding pliers, we require FM approval.
* FM approval covers:

Testing the pressure of the pliers - ensures that the grounding pliers are able to establish and maintain a low
resistance of the electric contact with the equipment.

Testing electric continuity - ensures that electric continuity from the tips to the connection conductors is
less than 1 Q.

High-frequency vibration testing - ensures that the grounding clamp is able to maintain a contact upon a
connection to a vibration device.

Mechanical pull testing - ensures that the grounding clamp cannot be removed from the equipment without
an intentional use of force.

Mechanical sparking sources - ensures that the clamp does not contain any mechanical sparking sources
(ATEX certification).

Vendor list:
Newson Gale

Kersting
Stahl
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Dopliujici pozadavky pro zemnéni vlakovych cisteren:
« Dle CSN CLC/TR 60079-32-1, 7.3.xx a 60079-32-1 13.3.1.4 — Opatieni pro vlakové cisterny:

Pted jakymkoli zasahem (napf. oteviranim vik, spojovacich trubek) musi byt k vozu pfipojen
uzemnovaci kabel

» pozadujeme, aby uzemnovaci kabel ptipojeny k vlakové cisterné byl soucasti statického zemniciho
systému, ktery neptetrzit¢ sleduje odpor mezi vagonem a navrzenym uzemnovacim bodem a aktivuje
blokovani v ptipad€, ze zemni odpor piesahne 10Q

* Spojovaci odpor mezi podvozkem, nadrzi a souvisejicimi trubkami a armaturami na vozu musi byt
mensi nez 1 MQ

* Pro zemnici kabel spojeny se zemnici systém neni pozadovan drat 4mm?2

Dopliiujici poZadavky na zemnici kleSté:

« Dle CSN CLC/TR 60079-32-1,13.4.1: Do&asné ptipojeni Ize provést pomoci Sroubii, zemnich svorek
tlakového typu nebo jinych specidlnich svorek. Svorky tlakového typu musi mit dostatecny tlak, aby
pronikly jakymkoli ochrannym povlakem, rzi nebo natérovym materidlem, aby byl zajistén kontakt s
obecnym kovem s odporem mens$im nez 10€2.

* Pro zemnici klesté pozadujeme FM schvaleni.
* FM schvaleni pokryva:

Testovani tlaku klesti - zajist'uje, ze uzemnovaci klesté jsou schopné navazat a udrzovat nizky odpor
elektrického kontaktu se zatizenim.

Testovani elektrické kontinuity - zajistuje, ze elektricka kontinuita od hrotti po ptfipojovaci vodice je
mensi nez 1Q.

Vysokofrekvenéni testovani vibraci - zajist'uje, Ze uzemnovaci svorka je schopna udrzovat kontakt pti
pfipojeni k vibrujicimu zafizeni.

Mechanické testovani tahem - zajiSt'uje, Ze uzemnovaci svorku nelze stdhnout ze zafizeni bez
umyslného pouziti sily.

Zdroje mechanického jiskieni - zajiStuje, ze svorka neobsahuje zddné mechanické zdroje jiskieni
(certifikace ATEX).

Vendor list:
Newson Gale

Kersting
Stahl



18. ELECTRIC HEATING/HEAT TRACING

With regards to the use of the electric heating system in a demanding industrial environment,
the selection must take into consideration all potential risks and effects on the heating cable, as
well as all its components. In particular, it is necessary to pay special emphasis on excellent
mechanical and heat resistance, electric properties and easy installation.

18.1 Heating switchboards

Switchboards installed in operation areas

The switchboard shall be made pursuant to the requirements for low voltage switchboards for
the given environment.

The switchboard shall be equipped with a main switch, control circuit breakers, circuit breakers
combined with current protectors of individual outlets, a signal status outlets of individual
elements in the switchboard with a connection to the control system and supervision worksite.
The thermostat shall be equipped with a heating startup contactor against freezing, a thermostat
with an external Pt100 sensor for monitoring the surrounding temperature, signaling and control
instruments. — only in case of an island use (appendix 2 page 1)

For technological heating that maintains a required temperature, the outlet shall also include a
thermal regulator with an external sensor or thermal limiters with and external sensor (Appendix
2 page 2).

The temperature regulator shall be fully digital, able to be parametrized and equipped with a
communication interface (ETHERNET, RS485, etc.) for being connected to the control system
and the ELECTRO SUPERVISION WORKSITE system (the so-called “smart thermostat™).
The system has to provide for measuring operation and leakage currents of individual outlets.
These values will be transmitted to the control system and the ELECTRO SUPERVISION
WORKSITE system.

The switchboard shall have a service window for turning individual outlets on and off. The
switchboard designed for explosion hazardous areas shall be of the Ex “ed” design (“e” has to
be the prevailing protection type here).

For the type connection of the switchboard (lead, signalling system, outlets), see Appendix 2.

Switchboards installed at substations

The switchboard shall be made pursuant to the requirements for low voltage switchboards for
the given environment.

The switchboard shall be equipped with a system for monitoring current loads of individual
outlets including leakage current.

Newly made switchboards shall be made pursuant to the existing concept of electric heating.
The power supply system of the newly installed switchboards shall be of a modular design,
making it possible to replace individual outlets (instrumental equipment) under operation
without the necessity to shut down the other switchboard outlets. Switching and controlling
individual outlets shall be implemented pursuant to the existing concept; the switchboards shall
be connected to a supervisory worksite.

The protection must be designed so that the heating circuit can be operated even at surrounding
temperature of -10 °C.

All information will be displayed and stored in the control and monitoring unit located on the
switchboard door. The system must be modular with the option of future expansions as required
by the operation needs. The screen must show information in Czech language. In case of
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18. ELEKTRICKE OTAPENI

S ohledem na pouziti systému elektrického otapéni v narocném pramyslovém prostiedi,

je pii vybéru nutno zohlednit vSechna potencionélni rizika a vlivy plisobici na topny kabel,
1 vSechny jeho komponenty. Zejména je nutno klast diiraz na vybornou mechanickou a
tepelnou odolnost, elektrické vlastnosti a jednoduchost montaze.

18.1 Rozvadéce otapéni

Rozvadéce umisténé v provozu

Rozvadéc bude proveden dle pozadavkil na nn rozvadéce pro dané prostiedi.

Rozvadéc bude vybaven hlavnim vypinadem, jisti¢i ovladéni, jisti¢i kombinovanymi
s proudovymi chréni¢i jednotlivych vyvodi a vyvedenou signalizaci stavii prvk
V rozvadédi s napojenim na RS a na dohledové pracovisté PCH, AGRO.

Rozvadec bude vybaven stykacem spinéni otopt proti zamrazu, elektronickym termostatem
s externim ¢idlem Pt100 pro sniméni okolni teploty, signaliza¢nimi a ovladacimi pfistroji —
pouze Vv ptipad¢ ostrovniho pouziti.(ptiloha 2 str.1)

Pro technologické otopy udrzujici pozadovanou teplotu bude soucasti vyvodu i regulator
teploty s externim ¢idlem nebo limitory teploty s externim ¢idlem.(pfiloha 2 str.2)
Regulator teploty bude pln¢ digitalni, parametrizovatelny a vybaveny komunika¢nim
rozhranim (ETHERNET, RS485 apod.) pro piipojeni na RS a do dohledového pracovisté
(tzv. ,,smart thermostat®).

Systém musi zajiSt'ovat méfeni pracovnich a svodovych proudt jednotlivych vyvodi. Tyto
hodnoty budou pienaseny do RS a dohledového pracovisté PCH, AGRO.

Rozvadé¢ bude mit manipula¢ni okno pro zapnuti a vypnuti jednotlivych vyvodi.Rozvadéé
do vybusného prostiedi bude v provedeni typu ochrany Ex ,.ed“ (pfevazujici typ ochrany
zde musi byt ,,e*).

Typové zapojeni rozvadéce (piivod, signalizace, vyvody) viz pfiloha €. 2

Rozvadéce umisténé v rozvodnach

Rozvadéc bude proveden dle pozadavkl na nn rozvadéce pro dané prostiedi.

Rozvadé€ bude vybaven monitorovanim proudového zatiZeni jednotlivych vyvodi vcetné
svodového proudu.

Nové zhotovené rozvadéce budou provedeny dle stavajici koncepce napajeni elektrického
otapéni.

Napégjeci systém nov¢ instalovanych rozvadéctu pozadujeme v modulovém provedeni, tak
aby jednotlivé vyvody (pfistrojové vybaveni) bylo mozné vyménit za provozu a bez
odstaveni ostatnich vyvodd v rozvadéCi. Spinani a fizeni jednotlivych vyvodi bude
provedeno dle stavajici koncepce, rozvadéce budou napojeny na dohledové pracoviste.
Jisténi musi byt navrzeno tak, aby mohl byt topny okruh uveden do provozu 1 pfi okolni
teploté -10°C.

Vsechny informace budou zobrazovany a uklddany v fidici a monitorovaci jednotce
umisténé na dvetich rozvadéce. Musi se jednat o stavebnicovy systém, ktery bude mozno v
budoucnu rozsifit dle potieby provozu. Na displeji musi byt informace zobrazeny v ¢eském
jazyce. V ptipad¢ poruchy topného okruhu ¢i vypadku jisti¢e/proudového chrani¢e musi byt
na displeji zobrazena informace ktery topny okruh je v poruse a z jakého davodu.



malfunction of the heating circuit or an outage of the circuit breaker/current protector, the screen
must show information which heating circuit is malfunctioning and why.

e The controlling and monitoring system must contain Ethernet interface with the option of
assigning IP address, as well as RS485 interface for communication with the MODBUS RTU
protocol.

18.2 Heating cables

We require that the heating cables are delivered with a calculation of their power output sufficiency
for heating to the required level.

The heating cables shall be installed exactly in accordance with the given manufacturer’s manual.
A signaling head has to be installed at the end of every heating cable.

We require self-regulating heating cables for all systems, and mineral insulated heating cables in case
of higher operating temperatures. A 10-year warranty period is required for cables and their
accessories.

In view of the fact that some pipelines, apparatuses and instruments may be cleaned by steam, these
heating cables must be resistant to temperatures of the steam flushing of 215°C for 1000 hours of
their service life. The minimum cross-section of busbar conductors in the heating cable is 2.3 mm2
and the maximum resistance of tinplate copper braid must not exceed 0.010 Q/m.

To ensure easy installation, the minimum bend radius must not exceed 15mm. As protection against
mechanical damage, it is necessary to use terminal boxes with an integrated insulation bushing in the
form of a box holder on pipes.

N 11 012 CZ-EN

e Ridici a monitorovaci systém musi obsahovat rozhrani Ethernet s moznosti piifazeni IP
adresy i rozhrani RS485 pro komunikaci protokolem MODBUS RTU.

18.2 Topné kabely

e Topné kabely pozadujeme dodat vCetné vypoctu o vykonové dostateCnosti pro vytapéni na
pozadovanou hodnotu.

e Otopné kabely musi byt namontovany pfesné dle navodu od vyrobce.

e Na konci kazdého topného kabelu musi byt instalovana signaliza¢ni hlavice.

e Pro vsechny systémy pozadujeme samoregulacni topné kabely, v pfipadé vysSsich provoznich
teplot mineralné izolované topné kabely. Na kabely a jejich pfislusenstvi je pozadovéana zaruka
10 let.

e Vzhledem k tomu, Ze n€které potrubni trasy, aparaty i1 instrumentace mohou byt ¢istény parou,
musi tyto topné kabely odolavat teplotam proplachu pary 215°C po dobu 1000h jejich Zivotnosti.
Minimélni prafez sbérnicovych vodi¢l v topném kabelu je 2,3mm2 a maximalni odpor
pocinovaného médéného opleteni nesmi piesahnout 0,010 Q/m.

e Pro jednoduchou montaz je nutné, aby minimalni polomér ohybu nebyl vét§i nez 15mm. Z
divodu ochrany proti mechanickému poskozeni je nutné pouZzit svorkovnicové krabice s
integrovanou prichodkou izolaci ve formé drzéku krabice na potrubi.

18.3 Electric heaters

18.3 Elektrické ohrivaky

The heaters are industrial production units designed based on particular requirements. The heating
system is usually designed in a complex manner. The system includes a heating unit and pressure vessel or Jedna se o vyrobni celky ur€ené pro pramysl, které jsou navrhovany dle konkrétnich pozadavki.
another heating system, regulation and power supply system, including activation on-site and training of the Zpravidla jde o komplexni feSeni ohfevu, obsahujici elektrické topne téleso, tlakovou nadobu nebo jiny
operating personnel. Depending on a particular application, more extensive units can also include regulation prostfedek ohfevu, systém regulace a napdjeni véetn¢ oZiveni na misté a zaskoleni obsluhy. Dle konkrétni
elements, thermostats, temperature limiters, thermos-couples, resistance sensors, convertors, thermometers, aplikace u rozsahlejsich celkd mohou byt soucasti i regulaéni prvky, termostaty, omezovace teploty,

compensation lines and other special accessories. Electric connections of the electric heaters at installation termoclanky, odporova cidla, pfevodniky, teploméry, kompenzacni vedeni a event. dalsi specidlni
locations have to include a safety circuit - STOP button of an appropriate design. ptisluSenstvi. El. zapojeni el. ohfivdku musi obsahovat v mist€ instalace bezpecnostni obvod - STOP
. . . . tlacitko v odpovidajicim provedeni.

For higher power outputs (over 15 kW), control by the means of a 4-20mA signal and PLC is required. P ) P

. . N . . . U vétsich vykont (nad 15kW) j zadovano fizeni i signalu 4-20mA a PLC.
Depending on a particular application, the following heating units can be used: vétsich vykonti (na ) je pozadovano fizeni pomoci signdlu

Dle konkrétni aplikace mohou byt pouzita topna télesa:

e Pipe

e Ceramic e Trubkova

e Heating cartridges J Keran’lické

e Galvanic heating units e Topn¢ patrrony -

e Heating strips e Galvanicka topna t¢lesa

e Topné pasy

N . . . . . Pro fadny navrh t ych téles j bytné zajistit nasledujici infi :
The following information has to be provided for proper heating unit design: ro radny navrh topitych teles Je nezbytne zajistit nasiecujicl Informace

110/148



N 11 012 CZ-EN

1. Procedural data: 1. Procesni data:
1.1. Fluid or, if applicable, exact chemical composition, provided the fluid consists of multiple 1.1. Uvést médium, popripadé piesné chemické sloZeni, v piipadé, Ze médium obsahuje vice
components slozek
1.2. Flow rate of the fluid — minimum and maximal [kg/s] 1.2. Uvést pritok média — minimalni a maximalni [kg/s]
1.3. Input and output temperatures / required maximal heated temperature of the fluid [°C] 1.3. Uvést teplotu na vstupu a na vystupu / poZzadované maximalni otepleni média [°C]
1.4. Maximal pressure at the heater input [bar] 1.4. Uvést maximalni tlak na vstupu ohiivace [bar]
1.5. Required maximal pressure loss at the heater [bar] 1.5. Pozadovana maximalni tlakova ztrata na oh¥ivaci [bar]
1.6. Power output of the heater [KW] 1.6. Vykon ohtivace [KW]
1.7. Maximal possible temperature of the surface of the heater unit [°C] 1.7. Maximalni mozna teplota plasté topného télesa [°C]
2. Fluid characteristics (additional fluid data): 2. Vlastnosti média (dopliujici data k médiu):
2.1. Density for Tin, Tout, Tout + 300 °C [kg/m3] 2.1. Hustota pro Tin, Tout, Tout + 300 °C [kg/m3]
2.2. Thermal conductivity for Tin, Tout, Tout + 300 °C [W/m K] 2.2. Tepelna vodivost pro Tin, Tout, Tout + 300 °C [W/m K]
2.3. Thermal capacity Tin, Tout, Tout + 300 °C [kJ/Kg K] 2.3. Tepelna kapacita Tin, Tout, Tout + 300 °C [kJ/Kg K]
2.4. Dynamic viscosity for Tin, Tout, Tout + 300 °C [Pa s] 2.4. Dynamicka viskozita pro Tin, Tout, Tout + 300 °C [Pa s]
2.5. Molar weight [Kg/mol] 2.5. Molarni hmostnost [Kg/mol]
3. Data for connecting the heater to a pipeline: 3. Udaje pro ptipojeni ohiivaée k potrubi:
3.1. Input — DN/PN/standard 3.1. Vstup — DN/PN/standard
3.2. Output — DN/PN/standard 3.2. Vystup — DN/PN/standard
3.3. Bleed-off and, if applicable, other information — DN/PN/standard 3.3. Odkal, popiipadé dalsi — DN/PN/standard
3.4. Heater orientation — vertical versus horizontal 3.4. Orientace ohtfivace — vertikalni versus horizontalni
4. Material requirements 4. Pozadavky na materialové provedeni
5. Electric requirements: 5. Pozadavky elektro:
5.1. Voltage system 5.1. Napét'ova soustava
5.2. Ex versus non Ex 5.2. Ex versus non Ex
5.3. Zone 5.3. Zoéna
5.4. Temperature class 5.4. Teplotni trida
5.5. Explosiveness group 5.5. Skupina vybusnosti
5.6. Required protection from the perspective of a non-explosive design 5.6. Pozadovana ochrana z hlediska nevybusného provedeni
5.7. Protection marking (IP) 5.7. Stupeni kryti (IP)
6. Thermal sensor requirements: 6. Pozadavky na teplotni senzor:
6.1. Thermo-couple, Pt100, thermostat 6.1. Termoclanek, Pt100, termostat
6.2. Requirement for monitoring the temperature of the heater surface 6.2. Pozadavek na méfeni teploty plasteé ohiivace
6.3. Requirement for monitoring the temperature of the medium 6.3. Pozadavek na méfeni teploty média
7. Control switchboard requirements: 7. Pozadavky na fidici rozvadé¢:
7.1. Control signal from the control system: 7.1. Ridici signal z RS:
7.2. Voltage-free contact 7.2. beznapétovy kontakt
7.3. Unified current signal 4-20 mA 7.3. Proudovy unifikovany signal 4-20 mA
7.4. Voltage signal 0-10 V 7.4. Napétovy signal 0-10 V
7.5. Thyristor rectifier control — non-continuous (ON/OFF, with variable repeat period) 7.5. Rizeni tyristorového usmériiovacée — nespojité (ON/OFF, s proménnou stiidou)
7.6. Thyristor rectifier control — continuous (continuous control signal) 7.6. Rizeni tyristorového usmériiovade — spojité (spojity fidici signal)
Note — related installations (power and control cables, cable routes, etc.) shall comply with the affected Poznamka - souvisejici instalace (kabelaze pro napajeni, fizeni a ovladani, dale kabelové trasy, atd.)
parts of the electric standards and related CSN, decrees and laws. budou spliiovat dotéené partie Standardii elektro a dale dotéené CSN, vyhlasky a zakony.

111/148



Particular solutions will comply with the recommendations of the given supplier, taking into account the

EXx zones.

Documentation:

Initial revision reports shall be prepared in the extent of “N 11 006 — Rules for electric devices”,

Points 9.

Declaration of conformity

Technical parameters of electric devices

Current and temperature curves

Size drawings

Terminal board drawings

Connection diagrams

Setup values for assessments

List of spare parts

List of recommended spare parts for the initial equipment

Description of the painting system

Protocols on measurements and tests conducted by the manufacturer - type tests, piece tests,
etc.

Protocols on conducted measurements and tests after installation.
Installation and connection instructions

Repair requirements, i.e. if repairs can be conducted by the user or a repair shop. (in Czech).
Information necessary for repairs of electric devices (in Czech)
Assembly and maintenance manuals (in Czech)

Technical data and diagrams

List of signals available for communication - protocol description
Connection diagram, size drawings and production documentation

Test protocols, setup and launch protocols, operating personnel training.

Vendor list:

Electric heating

Bartec
Generi
Raychem
Thermon

Electric heaters

ELMESS
ELTOP-Praha
SCHNIEWINDT

Kldpper therm
VDL

Ex parts of the LPS
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Konkrétni feseni bude dle doporuceni dodavatele s ohledem na stavajici zatizeni v UNI RPA a dle
existing devices in UNI RPA and the given local conditions, particularly the layout of individual devices in  mistnich podminek, zejm. umisténi zatizeni v Ex zénach.

Dokumentace:

Vychozi revizni zpravy. boudou zpracovany v rozsahu ,,N 11 006 — Pravidla elektrickych
zafizeni“ bod 9.

Prohlaseni o shodé¢.

Technické parametry elektrického zatizeni.

Proudové a teplotni kiivky.

Rozmérové vykresy.

Vykresy svorkovnic.

Ptipojovaci schémata.

Hodnoty nastaveni pro vyhodnocovani.

Seznam néhradnich dili.

Seznam doporucenych nahradnich dilti pro prvotni vybavu.

Popis natérového systému.

Protokoly o méteni a zkouskach provedenych vyrobcem - typové zkousce, kusové zkousce
atd.

Protokoly o provedeném méteni a zkouskéach po nainstalovani.

Instrukce pro instalaci a pfipojeni.

Pozadavky na opravy, zda smi byt provadény uzivatelem nebo opravnou. (Cesky).
Informace nezbytné pro opravy elektrickych zatizeni (Cesky).

Néavody na montéz a udrzbu (Cesky).

Technické udaje a grafy.

Soupis signalti dostupnych po komunikaci — popis protokolu.

Schéma zapojeni, rozmérové vykresy, vyrobni dokumentace.

ZkuSebni protokoly, protokol o nastaveni a uvedeni do provozu, zaskoleni obsluhy.

Vendor list:

Elekrické otopy

Bartec
Generi
Raychem
Thermon

Elektrické ohtivaky

ELMESS
ELTOP-Praha
SCHNIEWINDT

Klopper therm
VDL

Ex soucasti LPS



DEHN
OBO

Betermann,

Saltek
DEHN
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DEHN
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Betermann,

Saltek
DEHN
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19. TRANSFORMERS 19. TRANSFORMATORY

General requirements Obecné pozadavky

The power transformers and their design shall comply with the valid CSN, EU Regulation 2009/125/EC and
with the following parameters:

Vykonové transformatory a provedeni transformatoru musi odpovidat platnym CSN, smérnici EU
2009/125/ES a t¢émto parametrum:

e Insulation class F with a built-in thermal sensor for monitoring the temperature of the transformer. The e Tiida izolace F, se zabudovanym teplotnim &idlem pro hlidani teploty transformatoru. Cidlo

sensor shall allow for a fluent temperature regulation, such as PT100. Monitoring of the temperature shall

be implemented with signals led to the control system and with the following functions: warning (turns

on forced cooling) and exceeding the limit temperature (turns TR off).

Transformer protection IP 20-33 shall be selected pursuant to the local Protocol on determining external

influences and the Classification of the environment parameter groups and their degrees of strictness with

the appropriate tests and certificates (for indoor areas IP 20, IP 23, outdoor areas IP 33).

Work mode Sx pursuant to the planned usage manner (S1 permanent operation, S2 individual load with

a long break, S3 short-term load with stated ED startup time in %, S4, S5 interrupted operation with

stated ED startup time in v %).

Transformer design:

» Climatic class Cx pursuant to the client requirement (C1 operation to -5 °C, transport and storage to —
25 °C, C2 operation, transport and storage to — 25 °C)

» Environment class Ex pursuant to the client requirement (EO - no condensation on the TR and pollution
is negligible, E1 - temporary condensation can appear on the TR, limited pollution is possible, E2 -
often condensation or pollution appears on the TR).

» Flammability class Fx pursuant to the client requirement (FO - without special measures against
flammability, F1 - TR exposed to fire hazards, limited flammability with minimized toxic and heavy
smokes).

> Individual clamps are installed in the upper part, depending on the given technology (upper or bottom
part, at the same or mutually opposite sides upon agreement with the client).

Protection class | with a grounding clamp, insulation reinforced by shielding (based on the character of

the given operation, the required insulation shall be basic, additional, reinforced and reinforced by

shielding).

Circuit breakers of the transformer pursuant to the operating conditions and in compliance with the valid

CSN.

Cooling Ax (pursuant to the operating conditions (A — air, N — natural, F - forced)).

All of the above stated parameters shall be valid for elevations of up to 1,000 m and for temperatures of

the cooling air of 30°C

musi umoznovat plynulou kontrolu teploty, napt. PT100. Monitoring teploty bude s vyvedenim

signalizace do fidiciho systému a s funkcemi vystraha (zapina nucené chlazeni AF), a prekroceni

mezni teploty (vypina TR).

o Kiryti transformatoru bude IP 20-33 a bude vybrano dle mistniho Protokolu o stanoveni piisobeni
vnéjsich vlivl a Klasifikace skupin parametrti prostiedi a jejich stupiii ptisnosti s prisluSnymi
atesty a certifikaty (pro vnitini prostory IP 20, IP 23, venkovni prostory IP 33).

e Pracovni rezim Sx dle planovaného zplisobu pouziti (S1 trvaly provoz, S2 jednotlivé zatizeni
s dlouhou ptestavkou, S3 kratkodobé zatizeni s uddnim doby zapnuti ED v %, S4, S5
prerusovany chod s udanim doby zapnuti ED v %).

e Provedeni transformatoru:

» Tiida klimaticka Cx dle pozadavku zadavatele (C1 provoz do -5 °C, pieprava a skladovani
do — 25 °C, C2 provoz, pieprava a skladovani do — 25 °C).

» Tiida prostiedi Ex dle pozadavku zadavatele (EO na TR se neobjevuje zadna kondenzace a
znecisténi je zanedbatelné, E1 na TR se mtize objevit docasna kondenzace, je mozné omezené
znecisténi, E2 na TR se objevuje ¢asta kondenzace nebo znecisténi).

» Ttida hotlavosti Fx dle pozadavku zadavatele (FO bez zvlastnich opatieni proti hoflavosti, F1
TR jsou vystaveny nebezpeCi pozaru, omezena hoilavost s minimumizaci toxickych a
nepruhlednych dymi).

» Umisténi svorek v horni ¢asti dle dané technologie (v horni nebo spodni ¢asti, na stejné nebo
opacné stran¢ vuci sobé po domluve se zadavatelem).

e Triida ochrany I se zemnici svorkou, izolace zesilend se stinénim (dle povahy provozu bude
pozadovana izolace zékladni, pfidavna, zesilena nebo zesilena se stinénim).

e Jisténi transformatoru podle provoznich podminek v souladu s platnymi CSN.

e Chlazeni Ax (dle podminek provozu (A — vzduch, N — ptirozené, F - nucené).

e Vsechny piedchozi parametry jsou platné pro nadmoiskou vysku do 1000 m a pro teplotu
chladiciho vzduchu 30°C.

Doplhujici parametry pro jednofdzové nn transformatory:

¢ Proud naprazdno max. 5% In

e Napéti nakratko max. 2 — 2,5% Un

e Transformator bude v provedeni s redukovanymi ztratami a snizenou hluénosti v souladu
s platnou CSN.

Additional parameters of one-phase, low voltage transformers:

e No-load current, max. 5% In
e Short-circuit voltage, max. 2 — 2.5% Un
e The transformer shall be made with reduced losses and noise level, pursuant to the valid CSN.

Dopliiujici parametry pro tiifazové vvkonové nn transformatory:

Additional parameters of three-phase, low voltage power transformers:

e Standardni spojeni f4zi a hodinové ¢islo neni-li poZadovano jinak:
» 50, 100, 160 kVA —Yzn1,
» 250, 400, 630 kVA — Dyn1.

e Transformator bude od 100 kVA v provedeni s redukovanymi ztratami a sniZenou hlu¢nosti
v rozsahu uvedeném v platné CSN. Redukované ztraty jsou zde zastoupeny skupinou ,,A%.

e Standard connections of the phases and an hourly number, unless required otherwise:
» 50, 100, 160 kVA — Yzn1,
» 250, 400, 630 kVA — DynL1.

e Starting at 100 kVA, the transformers shall be made with reduced losses and noise level in the extent
specified in the valid CSN. The reduced losses are represented by the “A” group here.
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e Short-circuit voltage, 4%.
e Transformers shall be equipped with taps to the prime coil, min. +/-5%.
e The transformer shall be protected pursuant to the operating conditions and valid CSN by a power circuit

e Napéti nakratko 4 %.
e Transformatory budou vybaveny odbockami na primérnim vinuti min. +/-5%

breaker for transformer protection.

Additional parameters medium voltage power transformers:

Standard connections of the phases and an hourly number, unless required otherwise:
» 50, 100, 160 kVA - Yzn1,
> 250, 400, 630 =< kVA — DynL1.

The transformer design shall be made with reduced losses and noise level in the extent specified in the
valid CSN. The reduced losses are represented by the “A” group here.

Short circuit voltage 4% up to the power output of 630 kVA inclusive, and 6% for power output over 630
kVA.

Transformers shall be equipped with taps to the prime coil, min. 2x +/-2.5%.

The transformer shall be protected pursuant to the operating conditions and valid CSN by a transformer
terminal — medium-voltage protection.

The installed transformers shall comply with the transformer cooling conditions of the manufacturer.

As a minimum, the transformers in transformer rooms shall be furnished with manual and automatic
ventilation of the transformer stations.

» A calculation of transformer cooling at an interior station shall be provided (calculation of the size
of ventilation openings).

» Perforations of appropriate sizes shall be made at the transformer installation locations; “intake”
perforations shall be furnished with dust-protection filters.

» “Exhaust” perforations shall be furnished with ventilators controlled by thermostats with the option
to turn the ventilators on manually from the area of the entry door.

Documentation:

Declaration of conformity

Technical parameters of electro devices

Size drawings

Terminal board drawings

Connection diagrams

Setup values for assessments

List of spare parts

List of recommended spare parts for the initial equipment

Description of the painting system

Protocols on measurements and tests conducted by the manufacturer - type tests, piece tests, etc.
Protocols on conducted measurements and tests after installation.

Installation and connection instructions

Repair requirements, i.e. if repairs can be conducted by the user or the repair shop. (in Czech).
Information necessary for repairs of electric devices (in Czech)
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e Jisténi transformatoru bude provedeno podle provoznich podminek v souladu s platnymi CSN
vykonovym jisti¢em pro ochranu transformatora.

Doplhujici parametry pro vvkonové vn transformétory:

e Standardni spojeni fazi a hodinové Cislo neni-li pozadovano jinak:
» 50, 100, 160 KVA —Yzn1l,
» 250, 400, 630 =< kVA — Dynl.

e Transformator bude v provedeni sredukovanymi ztratami a snizenou hlucnosti v rozsahu
uvedeném v platné CSN. Redukované ztraty jsou zde zastoupeny skupinou ,,A“.

e Napéti nakratko 4 % do vykonu 630kVA vcetné a 6% nad 630kVA.

¢ Transformatory budou vybaveny odbockami na primarnim vinuti min. 2x+/-2,5%.

e Jisténi transformatoru bude provedeno podle provoznich podminek v souladu s platnymi CSN
termindlem transformatoru — vysokonapét’ovou ochranou.

e Instalované transformatory musi mit zajiStény ptredepsané podminky vyrobce pro chlazeni
transformatoru.

e U transformatorti v trafokomorach musi byt zhotovena minimalné nucena ru¢ni a automaticka
ventilace stanovisté transformatort

» bude dolozen vypocet chlazeni transformatori na vnitfnim stanovisti (vypocet plochy
vétracich otvortt)

» Vv mistech instalace transformator budou zhotoveny prirazy odpovidajici plochy, ,,vtazné*
prirazy budou osazeny protipraSnymi filtry

> ,,vydusné“ prurazy budou osazeny ventilatory ovladané termostaty s moznosti ru¢niho
zapnuti ventilatoru z prostoru vstupnich dveti

Dokumentace:

Prohléseni o shodé¢.

Technické parametry elektro zafizeni.

Rozmérové vykresy.

Vykresy svorkovnic.

Pfipojovaci schémata.

Hodnoty nastaveni pro vyhodnocovani.

Seznam nahradnich dilt.

Seznam doporucenych nahradnich dilti pro prvotni vybavu.

Popis natérového systému.

Protokoly o méfeni a zkouSkach provedenych vyrobcem - typové zkousce, kusové zkousce
atd.

Protokoly o provedeném méfeni a zkouskach po nainstalovani.

Instrukce pro instalaci a pfipojeni.

Pozadavky na opravy, zda smi byt provadény uzivatelem nebo opravnou. (¢esky).
Informace nezbytné pro opravy elektrickych zatizeni (Cesky).
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e Navody na montéaz a udrzbu (Cesky).
e Technické udaje a grafy.

e Assembly and maintenance manuals (in Czech) e Soupis signalti dostupnych po komunikaci — popis protokolu.
e Technical data and diagrams e Schéma zapojeni, rozmérové vykresy, vyrobni dokumentace.
e List of signals available for communication - protocol description e Zku3ebni protokoly, protokol o nastaveni a uvedeni do provozu, zaskoleni obsluhy.

e Connection diagram, size drawings and production documentation
e Test protocols, setup and launch protocols, operating personnel training.

Vendor list:
Vendor list: Transformatory vn, nn:
Medium voltage and low voltage transformers: e ABB
e Schneider Electric
e ABB e SGB
e Schneider Electric e Siemens
e SGB
e Siemens Vykonové jistice transformatort.
e ABB
Power circuit breakers of the transformers. e OFEZ
e ABB e Schneider Electric
e OEZ e Siemens
e Schneider Electric
e Siemens
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20. CHOKES AND COMPENSATION SWITCHBOARDS
20.1 Medium voltage - Air filter chokes (reactors)

The design of the chokes, technical parameters and prescribed tests shall comply with the valid
standards.

The insulation system of the chokes shall be implemented pursuant to the device operating voltage.
The chokes shall be designed with an insulation system and they shall be of heat class F; permitted
current loads and losses of the chokes are related to this warming.

The project shall determine locations of the chokes pursuant to the Protocol on determining external
influences and Classification of the environment parameter groups and their degrees of strictness.
The chokes shall be NC cooled; FC cooling can be used upon agreement with the client.
Inductance of the chokes at the nominal branch shall be guaranteed with a tolerance of +£3%.

Based on the characteristics of the given device, different coiling coefficients shall be specified
(from 5 to 14%).

Protection class I, with a protection clamp.

The coil outlets shall be modified for connecting the corresponding conductors or strips.

An analysis of reverse impacts on LDS shall be conducted prior and after the installation.

20.2 Medium voltage - Protective line/wave chokes

The design of the chokes, technical parameters and prescribed tests shall comply with the valid
standards.

The design of the chokes and the condenser battery shall comply with the permitted harmonic values
in the public networks; they shall be optimally tuned for limiting interference currents of all
frequencies and especially the JRC frequencies. The nominal voltage of the chokes shall correspond
to the voltage range of the given condenser battery for all degrees of choking.

The chokes shall be of a three-column (core) design with six air spaces (between individual columns
and connectors).

The core shall be formed of oriented transformer sheets. The cores shall be tightened using bolts and
glass-laminate strips.

Inductance of the chokes shall be guaranteed with a tolerance of +3%.

The voltage drop at the choke shall be max. 7% of the nominal phase voltage.

Conductors shall be made with insulation of class F (Ta40/F).

Coiling of the coils shall be without frames and clamps (self-supporting with free ends) and
impregnated in vacuum.

Based on the specific characteristics of the compensated device, different coiling coefficients shall
be determined (from 5 to 14%).

The choke shall have a built-in thermal sensor, lead of which shall terminate at independent clamps.
The project shall determine locations of the chokes pursuant to the Protocol on determining external
influences and Classification of the environment parameter groups and their degrees of strictness.
The chokes shall be NC cooled; FC cooling can be used upon agreement with the client.

Protection class I, with a protective clamp.

The coil outlets shall be modified for connecting the corresponding conductors or strips.

An analysis of reverse impacts on LDS shall be conducted prior and after the installation.
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20. TLUMIVKY A KOMPENZACNI ROZVADECE
20.1 vn — Filtra¢ni tlumivky vzduchové (reaktory)

Konstrukce tlumivek, technické parametry a predepsané zkouSky musi odpovidat platnym
normam.

Izola¢ni systém tlumivek musi byt dle provozniho napéti zatizeni.

Tlumivky musi byt konstruovany s izolacnim systémem v tepelné tfidé F, na toto otepleni je
vztazeno dovolené proudové zatizeni tlumivek i ztraty.

Projekt musi fesit umisténi tlumivky dle Protokolu o uréeni vnéjsich vlivii a Klasifikace skupin
parametrl prostfedi a jejich stupiiii pfisnosti. Chlazeni tlumivek je pozadovano AN, po dohod¢
se zadavatelem moZzno pouzit AF.

U tlumivek musi byt zaru¢ena hodnota induk¢nosti na jmenovité odbocce s toleranci £3%.

Dle vlastnosti dan¢ho zatizeni je potieba specifikovat rizné Cinitele zacivkovani (od 5% do 14%).
Ttida ochrany I, s ochranou svorkou.

Vyvody civek budou uzpiisobeny pro ptfipojeni odpovidajicich pfipojovacich vodi¢ii nebo
pasoviny.

Pted a po instalaci bude provedena analyza zpétnych vlivii na LDS.

20.2 vn — Ochranné hradici tlumivky

Konstrukce tlumivek, technické parametry a ptedepsané zkouSky musi odpovidat platnym
normam.

Navrh tlumivky a kondenzatorové baterie musi byt proveden s ohledem na povolené hodnoty
harmonickych ve vefejnych sitich, optimédlné¢ naladéno pro omezeni rusivych proudtd vSech
kmito¢tli, zejména kmitoc¢ti HDO. Jmenovité napéti tlumivky musi odpovidat rozsahu napéti
kondenzatorové baterie pro vSechny stupn¢ zatlumeni.

Tlumivka musi byt v tiisloupkovém (jadrovém) provedeni se Sesti vzduchovymi mezerami (mezi
sloupky a spojkami).

Jadro musi byt tvofeno orientovanymi transformatorovymi plechy. StaZeni jadra pomoci
svornikl a sklolaminatovych paski.

U tlumivek musi byt zarucena hodnota induk¢nosti s toleranci £3%.

Ubytek napéti na tlumivce bude max. 7% jmenovitého fazového napéti.

Vodice musi byt s izolaci tiidy F (Ta40/F).

Vinuti civek musi byt bez koster a svorek (samonosné s volnymi konci), vakuoveé impregnované.
Dle specifické vlastnosti kompenzovaného zafizeni je nutné urcit rtizné ¢initele zacivkovani (od
5% do 14%).

Tlumivka musi mit vestavéné teplotni ¢idlo vyvedené na samostatné svorky.

Projekt musi fesit umisténi tlumivky dle Protokolu o uréeni vnéjSich vlivl a Klasifikace skupin
parametrQ prostiedi a jejich stupni piisnosti. Chlazeni tlumivek je poZzadovano AN, po dohodé
se zadavatelem mozno pouzit AF.

Ttida ochrany I, s ochranou svorkou.

Vyvody civek budou uzplsobeny pro piipojeni odpovidajicich pfipojovacich vodicti nebo
pasoviny.

Pted a po instalaci bude provedena analyza zpétnych vlivii na LDS.



20.3 Stepped, switched, compensation low voltage switchboards

The design of the switchboard, technical parameters and prescribed tests shall comply with the valid

standards.

The rating of the switchboard shall be at least IP 54, unless a different rating is required based on the

Protocol on determining external influences and Classification of the environment parameter groups

and their degrees of strictness.

The switchboard shall resist environment temperatures between -10 °C and +40 °C.

Cooling shall be of the NC or FC type.

Depending on the level of the given local interference, a suitable type of the compensation

switchboard shall be selected - classic, protected or filtration.

The compensation power output shall be controlled by a multilevel microprocessor-controlled

regulator of the reactive power, which will switch on individual levels of the condensation battery.

The regulator shall display locally with the option to being connected to the control system:

» The regulator indicates connected compensation sections and the current power factor.

» Upon changes of the work mode, it displays currents through individual compensation sections.

» Number of switched switching elements.

» The values of all adjustable parameters, such as the U, I, f, Q, P, S and cos ¢ indications, of all odd
harmonics from 1 to 19 and of the regulation delays.

The condensers shall not contain toxic substances, shall be self-healing and equipped with an excess

pressure fuse.

Individual compensation levels shall be switched on by switching elements with the so-called

"resistance switching™ for switching on the capacity currents. For application with fast changes of the

reactive power that also allow for fast discharging of the condensers.

Protection of the switched sections shall be secured by power fuses in the circuit breaker

disconnectors.

Pursuant to the project, a circuit breaker, fuse disconnector with power fuses or an insulator shall be

installed as the input switching element.

The switchboard shall be equipped with protective low voltage wave chokes, which protect

compensation condensers against current overloads and the industrial network against hazardous

resonances. The choke shall comply with the contractual conditions specified for the protective wave

chokes.

e The project shall determine the leads of individual cables from the bottom or pursuant to the local

conditions - from the side or from the top.

20.4 One-step medium voltage compensators

The design of the switchboard, technical parameters and prescribed tests shall comply with the valid
standards.

The rating of the new switchboard shall be at least IP 54, unless a different rating is required based
on the Protocol on determining external influences and Classification of the environment parameter
groups and their degrees of strictness.

The switchboard shall be able to work when the surrounding environment temperatures are between
-10 °C and +40 °C.

Cooling and ventilation shall be of the NC or FC type with status and temperature signals led to the
control system.

Depending on the level of the given local interference, a suitable type of the compensation
switchboard shall be selected - classic, protected or filtration.
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20.3 Stupnovité spinané kompenzacéni rozvadéce nn

Provedeni rozvadéce, technické parametry a predepsané zkouSky musi odpovidat platnym

normam.

Rozvadé¢ musi mit minimalni kryti IP 54, pokud, na zéklad¢ Protokolu o ur¢eni vnéjsich vlivi a

Klasifikace skupin parametrt prostiedi a jejich stupn pfisnosti, neni pozadovano jiné kryti.

Rozvadé¢ musi byt odolny teploté prostiedi -10°C az +40°C.

Chlazeni musi byt AN nebo AF.

Dle trovné mistniho energetického ruSeni musi byt stanoven vhodny typ kompenzacniho

rozvadéce — klasicky, chranény nebo filtracni.

Kompenzacni vykon bude fizen vicestupiiovym mikroprocesorovym regulatorem jalového

vykonu, ktery bude spinat jednotlivé stupné kondenzatorové baterie. Regulator musi zobrazovat

mistné i s moZnosti napojeni na RS:

» Regulator indikuje pfipojené kompenzacni sekce a momentalni hodnotu tuciniku.

» Po zméné rezimu pak zobrazuje proudy jednotlivymi kompenzacnimi sekcemi.

» Pocty sepnuti jednotlivych spinacich prvki.

» Hodnoty veskerych nastavitelnych parametra jako jsou indikace U, I, f, Q, P, S, cos ¢, vSech
lichych harmonickych od 1 do 19 a regula¢ni zpozdéni.

Kondenzatory nesmi obsahovat toxické latky, musi byt samohojitelné a vybavené ptetlakovou

pojistkou.

Jednotlivé kompenzacéni stupné musi byt spinany spinacimi prvky s tzv. "odporovym spinanim"

pro spinani kapacitnich proudd. Pro aplikace s rychlej§imi zménami jalového vykonu

umoznujicimi i rychlovybijeni kondenzatort.

Jisténi spinanych sekci je zajisténo vykonovymi pojistkami v pojistkovych odpinacich.

Jako vstupni spinaci prvek musi byt dle projektu montovan jisti¢, pojistkovy odpinac s

vykonovymi pojistkami nebo odpojovac.

Rozvadé¢ musi byt vybaven ochrannymi hradicimi tlumivkami nn, které jednak chrani

kompenzacni kondenzatory proti proudovému pietézovani a primyslovou sit’ proti vzniku

nebezpecnych rezonanci. Tlumivka musi spliiovat zadavaci podminky pro ochranné hradici

tlumivky.

Projekt musi fesit privedeni kabeli spodem, nebo dle mistnich podminek — bo¢né, nebo vrchem.

20.4 Jednostupnové vysokonapétové kompenzatory

Provedeni rozvadéce, technické parametry a predepsané zkousky musi odpovidat platnym
normam.

Novy rozvadé¢ musi mit minimalni kryti IP 54, pokud, na zaklad¢ Protokolu o urceni vngjSich
vlivii a Klasifikace skupin parametrii prostiedi a jejich stupiiti pfisnosti, neni pozadovano jiné
kryti.

Rozvadé¢ musi vyhovovat teploté prostiedi -10°C az +40°C.

Chlazeni a ventilace musi byt AN nebo AF se signalizaci stavu a teploty do RS.

Dle Urovné mistniho energetického ruSeni musi byt stanoven vhodny typ kompenzacniho
rozvadéce — klasicky, chranény nebo filtracni.

Kompenzaéni vykon bude feSen vypoctem (soucast projektu) pro jednotlivé zatizeni.
Jmenovité napéti, jmenovity proud a jmenovity vykon musi odpovidat provedenému vypoctu.
Rozvadéc musi byt osazen prvky pro zobrazeni aktualni hodnoty U, I, f, Q, P, S, cos ¢
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e The compensation power output shall be determined by calculations (from a part of the project) for Kondenzator nesmi obsahovat toxické latky, musi byt samohojitelné, vybavené pietlakovou

individual devices. pojistkou a RC ¢lenem pro rychlovybijeni.
e Nominal voltage, nominal current and nominal power output shall correspond to the given e Rozvadé¢ musi byt vybaven vstupnim silovym vypinacim prvkem napf. odpojovacem
calculation. kompenzace s ji§ténim vn pojistkami se signalizaci stavu do RS.
e The switchboard shall be equipped with elements for displaying the current values of U, I, f, Q, P, S e Dveie rozvadée musi byt opatieny bezpecnostnim kontaktem se signalizaci stavu do RS.
and cos ¢ e Rozvadeéc musi byt vybaven ochrannou hradici tlumivkou vn, kterd jednak chrani kompenzacéni
e The condensers shall not contain toxic substances, shall be self-healing and equipped with an excess kondenzator proti proudovému pietézovani a primyslovou sit’ proti vzniku nebezpecnych
pressure fuse and RC member for fast discharge. rezonanci. Tlumivka musi splinovat Zadavaci podminky pro ochranné hradici tlumivky.
e The switchboard shall be equipped with an input power switching-off element, such as an isolator. e Projekt musi fesit pfivedeni kabelt spodem, nebo dle mistnich podminek — bo¢né, nebo vrchem

Compensation shall be implemented with protection by medium voltage fuses with status signals led
to the control system.
e The door of the switchboard shall be furnished with a safety contact with status signals led to the
control system.
e The switchboard shall be equipped with a protective medium voltage wave choke, which protects the
compensation condenser against current overloads and the industrial network against hazardous
resonances. The choke shall comply with the Contractual conditions specified for the protective wave
chokes.
The project shall determine the leads of individual cables from the bottom or pursuant to the local
conditions - from the side or from the top.

20.5 Stupnovité spinané vysokonapétové kompenzatory

20.5 Stepped, switched medium voltage compensators e Provedeni rozvadéce, technické parametry a ptredepsané zkousky musi odpovidat platnym
normam.
e The design of the switchboard, technical parameters and prescribed tests shall comply with the valid ¢ Novy rozvadé¢ musi mit minimalni kryti IP 54, pokud na zakladé Protokolu o ur€eni vn&jsich
standards. vlivii a Klasifikace skupin parametrii prostiedi a jejich stupiiti pfisnosti neni pozadovano jiné
e The rating of the new switchboard shall be at least IP 54, unless a different rating is required based kryti.
on the Protocol on determining external influences and Classification of the environment parameter * Rozvadé¢ musi vyhovovat teploté prostredi -10°C az +40°C. 5
groups and their degrees of strictness. e Chlazeni a ventilace musi byt AN nebo AF se signalizaci stavu a teploty do RS.
e The switchboard shall be able to work when the surrounding environment temperatures are between e Dle Grovné mistniho energetického ruSeni musi byt stanoven vhodny typ kompenzacniho
-10 °C and +40 °C. rozvadéce — klasicky, chranény nebo filtracni.
e Cooling and ventilation shall be of the NC or FC type with status and temperature signals led to the e Kompenzacni vykon bude fizen vicestupniovym mikroprocesorovym regulatorem jalového
control system. vykonu (pocet stupiili bude zaviset na pozadavku na kvalitu kompenzace a musi byt soucasti
e Depending on the level of the given local interference, a suitable type of the compensation zpracovani projektu), ktery bude spinat jednotlivé stupné kondenzatorové baterie. Vlastnosti
switchboard shall be selected - classic, protected or filtration. regulatoru musi byt:
e The compensation power output shall be controlled by a multilevel microprocessor-controlled
regulator of reactive power (the number of individual levels will depend on the requirement for » indikace U, I, F, Q, P, S, cos j, vSech lichych harmonickych od 1 do 19
compensation quality and it shall form a part of the project design), which will switch on individual » indikace vyssich harmonickych proudu a napéti
levels of the condensation battery. The regulator shall have the following characteristics: » indikace nepfimo méfenych proudi tekoucich kondenzatory
> indication of U, I, F, Q, P, S and cos j, of all odd harmonics from 1 to 19 » indikace spinacich operaci kazdého stupné kondenzatorové baterie
> indication of higher harmonic currents and voltages » indikace celkové doby zapnuti kazdého kondenzatorového stupné
> indication of indirectly measured currents flowing through the condensers > vybaveni pfi nulovém napéti béhem 20 ms.
> indication of the switching operations of all levels of the condenser battery » stupeii tlumeni (choke degree), programovatelny v procentech pro kazdy stupet, od 0- 20%
> indication of the overall time each of the condenser levels is on > nastaveni doby vybijeni pro vSechny kondenzatorové stupné
> fitting under zero voltage within 20 ms. » vykon kondenzatoru programovatelny pro kazdy stupet
> choke degree programmable in % for each level from 0-20% » moznost fizeni externich polovodiCovych spinacii (15 spinani/)
> adjustable discharge time for all condenser levels » piipojeni pro pfistrojové transformatory proudu se vstupem /1 Aa./5 A
> power output of the condenser programmable for each level » moZnost automaticke nebo manualni konfigurace regulatoru
> option to control external semiconductor switches (15 switches/) » ochrana heslem
> connection for instrumental current transformers with input .../1 A and .../5 A » externé piepinatelny cilovy ucinik .
> option for automatic or manual configuration of the regulator » alarmové vystupy se signalizaci mistni a do RS budou programovatelné na:
> password protection a) zjisténi podpéti,
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» external switchable target power factor
» alarm outputs with a local signaling system and with signals led to the control system shall be
programmable for:
a) determining under voltage
b) determining excess voltage
€) under-compensation
d) current interruption
e) exceeding measuring current
f) threshold value of higher harmonics
g) operating values of the power plant.

Medium voltage condensers shall not contain toxic substances, shall be self-healing and equipped
with an excess pressure fuse.

Individual compensation levels shall be switched on by switching elements with switching reactors
for suppressing current peaks and by switches with vacuum chambers for turning medium voltage
capacity currents on. For applications with fast changes of the reactive power, individual levels shall
be equipped with a device for fast discharge of the condensers.

Protection of the switched sections shall be secured by medium voltage power fuses with signals led
to the control system.

Based on the project, a disconnector or a vacuum switch shall be installed as the input switching
element for medium voltage switchboards.

The switchboard shall be equipped with protective medium voltage wave chokes, which protect
compensation condensers against current overloads and the industrial network against hazardous
resonances. The choke shall comply with the tender specifications for the protective wave chokes.
The door of the switchboard shall be furnished with a safety contact with status signals led to the

N 11 012 CZ-EN

b) zjisténi prepéti,

¢) podkompenzovani,

d) pferuseni proudu,

e) prekroceni méticiho proudu,

f) prahovou hodnotu vyssich harmonickych,
g) provozni hodnoty elektrarny.

e Kondenzatory vn nesmi obsahovat toxické latky, musi byt samohojitelné a vybavené pietlakovou
pojistkou.

e Jednotlivé kompenzaéni stupné musi byt spinany spinacimi prvky s pfedfazenymi spinacimi
reaktory pro potlaceni proudovych Spicek a spinaci s vakuovymi komorami pro spinani
kapacitnich proudii vn. Pro aplikace s rychlej$imi zménami jalového vykonu musi byt jednotlivé
stupné osazeny zatizenim pro rychlovybijeni kondenzatori.

e Jisténi spinanych sekeci je zajisténo vykonovymi pojistkami vn se signalizaci stavu do RS.

e Jako vstupni spinaci prvek vn rozvadéfe musi byt dle projektu montovan odpojova¢ nebo
vakuovy spinac.

e Rozvadé¢ musi byt vybaven ochrannymi hradicimi tlumivkami vn, které chrani kompenzaéni
kondenzatory proti proudovému pietéZzovani a prumyslovou sit’ proti vzniku nebezpecnych
rezonanci. Tlumivka musi splilovat Zadavaci podminky pro ochranné hradici tlumivky.

¢ Dveie rozvadéte musi byt opatieny bezpeénostnim kontaktem se signalizaci stavu do RS.

control system. Projekt musi fesit pfivedeni kabelll spodem, nebo dle mistnich podminek — bo¢né, nebo vrchem.

The project shall determine the leads of individual cables from the bottom or pursuant to the local conditions

- from the side or from the top.
] Dokumentace:
Documentation:

e Initial revision reports shall be prepared in the extent of “N 11 006 — Rules for electric devices”,
Points 9.

Declaration of conformity

Technical parameters of electric devices

Current curves

Size drawings

Terminal board drawings

Connection diagrams

Setup values for assessments

List of spare parts

List of recommended spare parts for the initial equipment

Description of the painting system

Protocols on measurements and tests conducted by the manufacturer - type tests, piece tests, etc.
Protocols on conducted measurements and tests after installation.

e Installation and connection instructions
e Repair requirements, i.e. if repairs can be conducted by the user or a repair shop (in Czech).
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e Vychozi revizni zpravy. boudou zpracovany v rozsahu ,,N 11 006 — Pravidla elektrickych
zafizeni bod 9.

Prohlaseni o shodé.

Technické parametry elektrického zatizeni.

Proudové¢ kiivky.

Rozmérové vykresy.

Vykresy svorkovnic.

Ptipojovaci schémata.

Hodnoty nastaveni pro vyhodnocovani.

Seznam nahradnich dila.

Seznam doporucenych nahradnich dil pro prvotni vybavu.

Popis natérového systému.

Protokoly o méteni a zkouskach provedenych vyrobcem - typové zkousce, kusové zkousce
atd.

Protokoly o provedeném méteni a zkouSkach po nainstalovani.

Instrukce pro instalaci a ptipojeni.

Pozadavky na opravy, zda smi byt provadény uzivatelem nebo opravnou. (Cesky).
Informace nezbytné pro opravy elektrickych zatizeni (Cesky).



e Information necessary for repairs of electric devices (in Czech)

e Assembly and maintenance manuals (in Czech)

e Technical data and diagrams

e List of signals available for communication - protocol description

e Connection diagram, size drawings and production documentation

e Test protocols, setup and launch protocols, operating personnel training.

Compensation of the induction power capacity by static capacitors at the actual consumption location has
to be implemented pursuant to CSN 333080.

The compensation shall be designed in a way that will ensure the value of the power factor in the range
of 0.95 to 1 — of an inductive character. The manner of the compensation for medium voltage devices has to
be consulted with PLDS already during the stage of preparing technical documentation. The opinion issued
by PLDS is binding for the user / processor of the technical documentation.

Once the medium voltage compensation is installed, the contractor will conduct an analysis
(measurements) of reverse impacts on LDS at the connection location.

Vendor list:
e Emcos
e ABB
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e Navody na montédz a udrzbu (Cesky).

e Technické udaje a grafy.

e Soupis signali dostupnych po komunikaci — popis protokolu.

e Schéma zapojeni, rozmérové vykresy, vyrobni dokumentace.

e Zkusebni protokoly, protokol o nastaveni a uvedeni do provozu, zaskoleni obsluhy.

Kompenzace indukéniho vykonu statickymi kondenzatory v misté spotieby, musi byt provedena dle
CSN 333080.

Kompenzace musi byt navrzena tak, aby byla dodrZzena hodnota u¢iniku trvale v pasmu 0,95 az 1 —
induktivniho charakteru. Zpisob kompenzace na zatizeni vn musi byt projednan s PLDS jiz ve fazi
zpracovani technické dokumentace. Stanovisko vydané PLDS je pro uzivatele / zpracovatele technické
dokumentace zavazné.

Po instalaci kompenzace vn, provede zhotovitel v misté piipojeni analyzu (méfeni) zpétnych vlivi
na LDS

Vendor list:
e Emcos
e ABB



21. ELECTRO SUPERVISION WORKSITE - PCH, AGRO

21.1

Introduction

e Specification of general rules for adding new devices to the PCH and AGRO electro supervision
worksite.

e For the electro part of the newly built technologies, the so-called PCH and AGRO electro
supervision worksite have to be extended (or a new one delivered when the worksite in question
is a local worksite). All data from the monitored electric parts of individual technologies
(frequency invertors, switchboards, UPS, PLC, intelligent electric driving mechanisms,
protections, soft starters, etc.) shall lead to this worksite.

e The extension (delivery) applies to the installation of the necessary HW, as well as the
corresponding SW maodifications and additions. The contractor shall consult the SW
modifications and additions with the given PCH and AGRO supervision worksite manager.

e All expenses related to the above mentioned modification of the existing PCH and AGRO
supervision worksite have to be included in the contractor’s price offer.

e The supervision worksite shall be equipped with the necessary computer technology and the SW
necessary for monitoring.

e The supervision worksite shall be located at a location (for example, a substation) and in the
manner (for example, a computer desk) agreed on in advance.

21.2 JESL supervision worksite

Control system for the supervision worksite will be the same like on LDS (local distribution system)
but only for watching and monitoring. The controlling function will be only from control system of
LDS.

e Communication interface will be only by Ethernet with protocol IEC.
e Each piece of equipment which will be connected to the supervision worksite has to have the

communication interface only for monitoring. It is not possible to use the communication interface
which is used for controlling of device from technological control system.

21.3 Additions - PCH and AGRO supervision worksites

e All devices connected to the supervision worksite shall be equipped with a communication interface,

used exclusively for remote supervision over the devices. Communication interfaces used for
controlling technology from the technological control system must not be used. If the connected device
supports communication on the Ethernet basis, this interface shall be preferably used for the connection
to the supervision worksite.
The interface of the new device shall be connected via Ethernet to the closest switch that is designed
for Electro supervision worksite. Port switches, to which new devices will be connected, shall be
always determined by the Electro supervision worksite network administrator when preparing the
corresponding project documentation within the frame of the investment project, making sure the
required reserves are preserved. Shall the new device not have an Ethernet communication interface
but, instead, for example, the RS485 line, the device shall be supplied with a converter for converting
this type of communication to Ethernet. Shall the device not allow for any communication, it shall be
connected to PCH and AGRO electro supervision worksite via a device with binary inputs that allows
for Ethernet communication (PLC Simatic S7); such a device shall be delivered within the frame of the
given investment project.
Should it be necessary to add new active elements to the PCH and AGRO supervision worksite, such
active elements (switches etc.) shall be added within the frame of the given investment project.
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21. DOHLEDOVE PRACOVISTE ELEKTRO PCH, AGRO
21.1 Uvod

Stanoveni ramcovych pravidel pro ptidavani novych zatizeni do dohledového pracovisté PCH,
AGRO elektro.

Pro elektro ¢ast nové budovanych technologii musi byt rozsifeno stavajici (pfipadné dodano
nové, pokud pijde o lokalni pracovisté) tzv. dohledové pracovisté elektro PCH, AGRO do
kterého budou stazena veskerd data z monitorovatelnych elektrocasti technologii (frekvencni
meénice, rozvadéce, UPS, PLC, inteligentni elektropohony, ochrany, softstartéry, apod.).
Rozsiteni (dodéni) se tyka jak instalace potfebného HW, tak upravy a doplnéni piislusného SW.
Upravu a dopInéni SW si zhotovitel dohodne s piislusnym spravcem dohledového pracovisté
PCH, AGRO.

Veskeré naklady spojené s vyse uvedenou upravou stavajictho dohledového pracovist¢ PCH,
AGRO musi byt zahrnuty v cenové nabidce zhotovitele.

Dohledové pracovisté musi byt vybaveno potiebnou pocitacovou technikou a dale potiebnym
SW pro monitorovani.

Dohledové pracovisté bude umisténo na predem dohodnutém misté (napf. rozvodna) a piedem
dohodnutym zpiisobem (napf. na pocitacovy stul).

21.2 Dohledové pracovisté JESL

RS pro dohledové pracovisté bude stejny jako na vyrobné LDS, bude v§ak pouze pro dohled a
monitoring - ovladani bude pouze z RS LDS.

Komunikaéni rozhrani pouze ethernet po protokolu IEC.

Kazdé¢ zatizeni ptipojené na dohledové pracovisté musi byt vybaveno komunika¢nim rozhranim
slouzicim vyhradné¢ pro ucely vzdaleného dohledu nad zafizenim. Nesmi se vyuzivat
komunikaéni rozhrani, které slouZzi k fizeni technologie z technologického tidiciho systému.

21.3 Doplnéni — dohledova pracovisté PCH, AGRO

Kazdé zatizeni ptipojené na dohledové pracovisté musi byt vybaveno komunika¢nim rozhranim
slouzicim vyhradné¢ pro ucely vzdéaleného dohledu nad zafizenim. Nesmi se vyuZzivat
komunika¢ni rozhrani, které slouzi k fizeni technologie z technologického fidiciho systému.
Pokud ptipojované zatizeni podporuje komunikace na bazi ethernetu, musi byt, toto rozhrani
prednostné pouZito pro pripojeni na dohledové pracoviste.

Rozhrani nového zatizeni bude ethernetem ptipojeno do nejbliz§iho switche, ktery je urcen pro
Dohledové pracoviste. Port switche, na ktery se bude pfipojovat nové zatizeni, vzdy urci spravce
sit¢ dohledového pracoviste, pii zpracovavani projektové dokumentace v ramci investi¢ni akce
s pfihlédnutim na zachovani pozadovanych rezerv. V pfipad€, Ze nové zafizeni nema
komunikac¢ni rozhrani ethernet, ale napt. sériovou linku RS485, je tfeba k zatfizeni jesté¢ dodat
prevodnik z této komunikace na ethernet. Pokud zatizeni neumoziiuje vitbec Zadnou komunikaci,
bude piipojeno na  dohledového pracoviste PCH, AGRO pies zafizeni s binarnimi vstupy
umoznujici komunikaci ethernet (PLC Simatic S7), které bude dodéno v ramci investi¢ni akce.
V piipad¢ potieby rozsiteni aktivnich prvkt dohledového pracovist¢ PCH, AGRO, budou tyto
aktivni prvky (switche, atd....) doplnény v rdmci investi¢ni akce. Pfi rozSifovani aktivnich prvka
dohledového pracovist¢ PCH, AGRO bude dodrzena stavajici koncepce sité, budou pouzity
aktivni prvky v primyslovém provedeni s moznosti diagnostiky od firmy WESTERMO.



When adding new active elements to the PCH and AGRO supervision worksite, the current network
concept shall be preserved and the used active elements shall be of an industrial design with a
diagnostics option, made by WESTERMO.

o Data shall be transmitted from individual switches via the existing network to BoxPC, on which the
OPC server will be running. If a new BoxPC needs to be added, its type and parameters shall be
determined by the network administrator. Software for the OPC server shall form a part of the device
delivery.

e The device supplier shall always conduct the initial configuration of the OPC server. The OPC server
shall be configured in a way that will make it possible to access the data on the server from remote
computers.

e The newly delivered device shall be incorporated in the PCH and AGRO supervision worksite by the
network administrator of the supervision worksite as a part of the investment project.

21.4 Extending the PCH and AGRO supervision worksite after adding a new device

e Once a new device is added to the supervision worksite, the PCH and AGRO supervision worksite
system needs to be extended by displaying diagnostic data from the new device. The extension of the
PCH and AGRO supervision worksite consists of:

creating new screens for visualizing the status of the device

adding new alarms for archiving error situations

amending archives by newly archived status and measuring information

creating trends from the archived measurements

creating alarms for lost communication with the device

adding tools to the screens for displaying communication diagnostics

display extension shall be conducted exclusively by the PCH and AGRO supervision worksite

manager.

YVVVVVYVYY

21.5 Extending the engineering station after adding a new device

e If it is possible to configure the added device remotely utilizing a special software, such a software
shall be installed at the engineering station at the control room of the PCH and AGRO supervision
worksite (station 8401). Delivery and installation of this software shall be conducted by the given
device supplier.

e Configuration of the network elements along the path between the engineering station and the added
device shall be implemented by the network administrator of the PCH and AGRO supervision worksite
as a part of the investment project.

21.6 Local supervision worksite

e There is a local supervision worksite at some construction sites. Should a device be added to an area
of an existing local supervision worksite, this local PCH and AGRO supervision worksite will need to
be extended as well.

e In order to secure independence of the local PCH and AGRO supervision worksite, data shall be
transmitted outside of the OPC servers, through which the supervision worksite is connected.

21.7 Network administrator activities

e When connecting a new device to the PCH and AGRO supervision worksite network, the network
administrator shall conduct the following activities (these activities will be included in the frame of the
investment project):

» to determine a switch and its port for connecting the new device
» to determine an IP address and network name of the communication interface of the new device
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e Ze switche budou data po stavajici siti pfenesena do BoxPC, na kterém pobézi OPC server.
V piipadé nutnosti doplnéni nového BoxPC, typ a parametry urc¢i spravce sité. Software OPC
serveru bude soucasti dodavky zafizeni.

e Prvni konfiguraci OPC serveru provadi vzdy dodavatel zatizeni. Je nutné, aby OPC server byl
nakonfigurovan tak, aby bylo mozné k datim v serveru pfistupovat i ze vzdalenych pocitaca.

e Nové¢ dodané zatizeni bude zaclenéno na dohledové pracovisté spravcem sit¢ dohledového
pracoviste¢ PCH, AGRO Vv ramci investi¢ni akce.

21.4 Rozsireni dohledového pracovisté PCH, AGRO po pridani nového zarizeni

e Po pfidani nového zafizeni na dohledové pracovisté je tfeba rozsifit systém dohledového
pracovist¢ PCH, AGRO o zobrazeni diagnostickych dat znového =zafizeni. RozSifeni
dohledového pracoviste¢ PCH, AGRO obnasi:

» vytvoreni novych obrazovek pro vizualizaci stavu zafizeni

» pridani novych alarmii pro archivaci poruchovych stavii

» doplnéni archivii o nové archivované informace o stavu a méfeni

» vytvoreni trendl z archivovanych métfeni

» vytvoreni alarmtl pro ztratu komunikace se zafizenim

» doplnéni zatizeni do obrazovek pro diagnostiku komunikaci

» rozsiteni zobrazeni bude provedeno vyhradné spravcem dohledového pracoviste¢ PCH,
AGRO,

21.5 RozSireni inZenvrské stanice po pridani nového zarizeni

e Pokud je mozné piidavané zatizeni vzdalené konfigurovat specialnim softwarem, je tfeba tento
software nainstalovat na inzenyrskou stanici na velinu dohledového pracovist¢ PCH, AGRO (st.
8401, 1433). Dodavku a instalaci tohoto softwaru provede dodavatel zatizeni.

e Konfiguraci sitovych prvkl v cesté mezi inzenyrskou stanici a pfidavanym zafizenim provede
spravce sit¢ dohledového pracovisté PCH, AGRO Vv ramci investi¢ni akce.

21.6 Lokalni dohledové pracovisté

e Na nékterych stavbach existuje lokédlni dohledové pracovisté elektro. Pokud bude zafizeni
piidavéano do oblasti existujiciho lokalniho dohledového pracoviste PCH, AGRO, bude nutné
rozsifit i toto lokalni dohledové pracoviste.

e Do lokédlniho dohledového pracoviste PCH, AGRO, aby byla zajiSténa jeho nezdvislost, musi
byt data pfenaSena mimo OPC servery, pies které je ptipojeno dohledové pracoviste.

21.7 Cinnosti spravce sité

e Pfi pfipojovani nového zatizeni do sit€¢ dohledového pracovisté PCH, AGRO musi spravce sité

provést nasledujici ¢innosti (tyto ¢innosti budou zahrnuty do ramce investi¢ni akce):

» urcit switch a jeho port pro pfipojeni nového zatizeni

» urcit IP adresu a sitovy nazev komunika¢niho rozhrani nového zatizeni

» konfigurovat sitové prvky pro vytvotfeni cesty do serverti dohledového pracovisté¢ PCH,
AGRO

» konfigurovat sitové prvky pro vytvoreni cesty do inZenyrské stanice dohledového pracovisté
PCH, AGRO



» to configure network elements for creating a path to the PCH and AGRO supervision worksite
servers

> to configure network elements for creating a path to the engineering station of the PCH and
AGRO supervision worksite

» to amend the project documentation of the PCH and AGRO supervision worksite network by all
network changes

All activities conducted within the frame of the investment project by the administrator of the ORLEN
UNIPETROL network shall be included in the price proposal for the given project.

Network administrator / Supervision worksite manager

Inelsev Control

22. HVAC -

VENTILATION SYSTEM, AIR-CONDITIONING SYSTEM AND

COOLING

The range of operation temperatures recommended by the manufacturer shall be secured at the areas
where individual switchboards, switches, power circuit breakers and other related electric devices are
installed by the means of the ventilation and air-conditioning systems!

22.1 Ventilation system, including fume hoods

General requirements:

Individual ventilation devices shall be proposed pursuant to the project documentation related to the

given project; the investor shall be notified of any possible project deficiencies.

The ventilation pipes shall be implemented in compliance with the valid legislature. The increased anti-

corrosion requirements on the ORLEN Unipetrol premises shall be observed

Air-conditioning system noisiness limits to be complied with:

» Act No. 258/2000 Coll., Sections 30-34 of this Act.

> Noise limits pursuant to Government Directive No. 272/2011 Coll., Protection of Health against
Adverse Effects of Noise and Vibration.

Complying with the filtration class.

The structure of device must be made according to CSN EN 1886.

The device have to be delivered with EC motors

Supplying a list of expected expenses for annual maintenance of the devices, including filter

replacements.

The actual assembly shall be conducted in a way that will preserve a free space for replacing filters and

parts of malfunctioning ventilation system components or for replacing entire functional units of the

ventilation system, such as recuperators, motors, mixing valves, valves, actuating mechanisms and

sensors, including the power supply and control parts of the device.

Complying with the standards when the ventilation pipes go through a fire section, due furnishing of

the fire valves and fire plugs, their marking and connections to FDS, record keeping and revisions.

Securing a design and professional installation of a suitable type of insulation of the ventilation pipes

and their parts, which block noise and prevent condensation and thermal loses in the pipes

Establishing new record books for new devices.
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» doplnit projektovou dokumentaci sit¢ dohledového pracovisté PCH, AGRO o v§echny zmény
V siti

Vsechny Cinnosti provadéné v ramci investicni akce spravcem sit¢ ORLEN UNIPETROLU je nutné
zahrnout do cenového névrhu pro ptislusny projekt.

Spravce sité¢ / Spravce dohledového pracovisté

Inelsev Control

22. VZDUCHOTECHNIKA, KLIMATIZACE, CHLAZENI

.....

elektrického vybaveni vSech napétovych hladin bude zajiStén rozsah provoznich teplot
doporucenych vyrobcem systémem vétrani a klimatizace!

22.1 Vzduchotechnika véetné digestori

Obecné pozadavky:

Zatizeni VZT realizovat dle projektové dokumentace vztahujici se k danému projektu, na ptipadné

nedostatky v projektu upozornit investora.

Vzduchotechnické potrubi provadét v souladu s platnou legislativou. Dbat na zvySené

protikorozni pozadavky v arealu ORLEN Unipetrolu.

Splnit limity hlu¢nosti VZT:

» Zékon ¢. 258/2000 Sb., § 30-34 tohoto zakona.

» Limity pro hluk dle nafizeni vlady ¢. 272/2011 Sb., o ochrané zdravi pted neptiznivymi G¢inky
hluku a vibraci.

Dodrzet tiidy filtrace.

Zatizeni musi spliiovat pozadavky na konstrukci podle CSN EN 1886

Zatizeni dodat s EC motory.

Dodat vypis predpokladanych nakladi na ro¢ni idrzbu zatizeni v¢. vymeény filtra.

Pfi montazi dbat na zachovani volného prostoru pro vymeénu filtrGi a ¢asti komponent VZT

Vv piipad¢ poruchy nebo vymény ¢asti ptipadné celych funkénich celkil vzduchotechnickée jednotky

jako jsou rekuperator, motory, sméSovaci ventily, klapky, servopohony, ¢idla v¢. napajeci a

ovladaci ¢asti zatizeni.

Dodrzet pozadavky norem pii priichodu VZT potrubi pozarnim tsekem, fadné osazeni pozéarnich

klapek, poZarnich uzavéri jejich oznaceni a ndvaznosti na EPS, zaevidovani a revize.

Navrhnout a odborné instalovat vhodny typ izolace vzduchotechnického potrubi a jejich ¢asti

zabranujici pronikani hluku, zamezeni kondenzace a tepelnym ztratam na potrubi.

Zavést evidenénim knihy pro nova zafizeni.

Zabezpecit vedeni evidence zafizeni v¢. evidence kontrol a zapist profylaktickych prohlidek.

Provést optimalni nastaveni regulace VZT, vystavit protokol o nastaveni a odzkouSeni a dodani

kalibra¢nich protokolti méticiho zatizeni.


http://portal.gov.cz/wps/portal/_s.155/701?number1=258%2F2000&number2=&name=&text=
http://portal.gov.cz/wps/portal/_s.155/701?number1=258%2F2000&number2=&name=&text=
http://portal.gov.cz/wps/portal/_s.155/701?number1=148%2F2006&number2=&name=&text=

Maintaining the record keeping system, including inspection records and prophylactic inspection
reports.

Setting up optimal regulation of the ventilation system, issuing a setup and test protocol and supplying
calibration protocols of measuring devices.

The implementation, assembly, measurements and maintenance of the fume hoods shall comply with
the given legislature and standards.

22.2 Air-conditioning system and cooling

General requirements:

Noise level limits of the air-conditioning and cooling system to be complied with:
» Act No. 258/2000 Coll., Sections 30-34 of this Act.
» Noise limits pursuant to Government Directive No. 272/2011 Coll., Protection of Health against
Adverse Effects of Noise and Vibration.
Comply with Government Regulation No. 361/2007 Coll., which establishes the conditions for health
protection at work.
Comply with MP Decree No. 193/2007 Coll., which establishes the details of the efficiency of energy
use in the distribution of thermal energy and the internal distribution of thermal energy and cooling.
The device must comply with the EcoDesign of energy related Products Directive (ErP) EU 2009/125.
Comply with the standard CSN EN 378 Cooling equipment and heat pumps — Safety and environmental
requirements.
Securing access to all components of the device for the repair and replacement needs.
Complying with the prohibition to use substances that can cause damage to the ozone layer pursuant to
Directive of the European Parliament and Council (EC) No. 2037/2000 from June 29th, 2000, on
substances that can cause damage to the ozone layer; moreover, the Czech legislature — Act No.
73/2012 Coll., on Substances that Deplete the Ozone Layer and on Fluorinated Greenhouse Gases (as
amended by Act No. 472/2005 Coll. and Government Directive No. 117/2005 Coll. — amended by Act
No. 483/2008 Coll.), which was detached from the Air Protection Act No. 201/2012 (as amended by
Regulation No. 87/2014 Coll.).
Providing the certification according to Commission Regulation (EU) No. 2015/2067 of November 17,
2015, establishing minimum requirements for the certification of physical persons in accordance with
Regulation (EU) No. 517/2014 of the European Parliament and of the Council regarding stationary
refrigeration and air-conditioning equipment and heat pumps and refrigeration units of refrigerated
trucks and trailers containing fluorinated greenhouse gases, and on the certification of companies with
regard to stationary refrigeration and air-conditioning equipment and heat pumps containing
fluorinated greenhouse gases, and the conditions for mutual recognition of these certifications.
Providing certifications on passing the theoretical and practical tests by all persons who install, service
or inspect tightness of the systems with fluorinated greenhouse gases or regulated substances pursuant
to Council Directive (EC) No. 303/2008, which, pursuant to Directive of the European Parliament and
Council (EU) No. 517/2014, determines the minimum requirements and conditions for mutual
recognition of company and employee certifications related to the stationary cooling and air-
conditioning devices and heat pumps containing fluorinated greenhouse gases, and Directive of the
European Parliament No. 517/2014 on some fluorinated greenhouse gases.
Providing a certificate of the Ministry of the Environment on the inspection of the tightness of devices
with fluorinated greenhouse gases and regulated substances, for re-acquiring greenhouse gases and
regulated substances, for installation, maintenance and service of devices with fluorinated greenhouse
gases and regulated substances.
Complying with the legal frame for inspecting tightness of cooling circuits pursuant to:
» Directive 517/2014/EU — hydrogen fluoride and greenhouse gases (F-gases).
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e Provedeni, montdz, métfeni a idrzba digestoii musi odpovidat ptislusné legislativé a normam.

22.2 Klimatizace a chlazeni

Obecné pozadavky:

e Splnit limity hlu¢nosti klimatiza¢niho a chladiciho zatizeni:
» Zakon ¢. 258/2000 Sb., § 30-34 tohoto zakona.
» Limity pro hluk dle nafizeni vlady ¢. 272/2011 Sb., o ochrané zdravi pied nepiiznivymi Géinky
hluku a vibraci.

e Dodrzet nafizeni vlady ¢. 361/2007 Sb., kterym se stanovi podminky ochrany zdravi pfi praci.

e Dodrzet vyhlasku MP €. 193/2007 Sb., kterou se stanovi podrobnosti u¢innosti uziti energie pii
rozvodu tepelné energie a vnitinim rozvodu tepelné energie a chladu

e Zafizeni musi spliiovat smérnici EcoDesign of energy related Products Directive (ErP) EU
2009/125.

e Dodrzet normu CSN EN 378 Chladici zafizeni a tepelna ¢erpadla — Bezpeénostni a enviromentalni
pozadavky.

e Zabezpecit ptistup ke vS§em komponentam zatizeni v ptipad¢ potieby jejich opravy nebo vymény.

e Dodrzet zakaz pouzivani latek poSkozujici ozonovou vrstvu dle nafizeni Evropského parlamentu
a Rady (ES): €. 2037/2000 ze dne 29. ¢ervna 2000 o latkach, které poskozuji ozonovou vrstvu,
dale Ceska legislativa Zakon ¢. 73/2012 Sb., o latkach, které poskozuji ozonovou vrstvu, a o
fluorovanych sklenikovych plynech (v Gplném znéni zékona €. 472/2005 Sb. a Natizeni vlady €.
117/2005 Sh. - novelizovano Zakonem ¢. 483/2008 Sb.), ktery byl odlouc¢en od Zakona o ochrané
ovzdusi €¢.201/2012 (novelizace tohoto pfedpisem ¢. 87/2014 Sb.)

e Dolozit certifikaci dle natizeni Komise (EU) ¢. 2015/2067, ze dne 17. listopadu 2015, kterym se
podle nafizeni Evropského parlamentu a Rady (EU) €. 517/2014 zavadéji minimalni pozadavky
na certifikaci fyzickych osob, pokud jde o stacionarni chladici a klimatiza¢ni zafizeni a tepelna
Cerpadla a chladici jednotky chladirenskych nakladnich vozidel a pfivést obsahujici fluorované
sklenikové plyny, a na certifikaci spolecnosti, pokud jde o stacionarni chladici a klimatiza¢ni
zatizeni a tepelnd Cerpadla obsahujici fluorované sklenikové plyny, a podminky pro vzajemné
uznavani téchto certifikaci.

e Dolozit osvédceni o sloZeni teoretické a praktické zkousky vSech osob dle natizeni Komise (ES)

¢. 303/2008, které instaluji, servisuji systémy nebo provadéji kontroly tésnosti systému
S fluorovanymi sklenikovymi plyny nebo regulovanymi latkami, kterym se podle natfizeni
Evropského parlamentu a Rady (EU) €. 517/2014 stanovi minimalni pozadavky a podminky pro
vzajemné uznavani k certifikaci spole¢nosti a pracovniki, pokud jde o stacionarni chladici a
klimatiza¢ni zafizeni a tepelna ¢erpadla obsahujici nékteré fluorované sklenikové plyny a nafizeni
Evropského parlamentu €. 517/2014 o nékterych fluorovanych sklenikovych plynech.

e Dolozit certifikst MZP o kontrole tésnosti zafizeni s fluorovanymi sklenikovymi plyny a
regulovanymi latkami, ke znovuziskavani sklenikovych plynd a regulovanych latek, k instalaci,
udrzbé, a servisu zafizeni s fluorovanymi sklenikovymi plyny a regulovanymi latkami.

e DodrZeni pravniho rdmce pro kontrolu tésnosti chladiciho okruhu dle:

» Natizeni 517/2014/EU — fluorovodikové, sklenikové plyny (F-plyny).

» Nartizeni 1516/2007/ES — pozadavky na kontrolu tésnosti.

» Zakon 201/2012 Sh. — zékon na ochranu ovzdusi (Cetnost revizi pro vsechna piedepsana
chladiva).

e Prokazani odborné zplsobilosti ve smyslu zakona ¢. 360/1992 Sb., o vykonu povolani
autorizovanych architektli a o vykonu povolani autorizovanych inZzenyrt a technikii ¢innych ve


http://portal.gov.cz/wps/portal/_s.155/701?number1=258%2F2000&number2=&name=&text=
http://portal.gov.cz/wps/portal/_s.155/701?number1=258%2F2000&number2=&name=&text=
http://portal.gov.cz/wps/portal/_s.155/701?number1=148%2F2006&number2=&name=&text=

» Directive 1516/2007/EC — requirements for tightness inspections.

» Act No. 201/2012 Coll., on Air Protection (frequency of revisions for all prescribed coolants).
Demonstrating technical competency pursuant to Act No. 360/1992 Coll., on the Professional Practice
of Certified Architects and on the Professional Practice of Certified Engineers and Technicians, Active
in the Construction Process, as amended; this means a certified engineer of project technicians at
construction sites, specialization of technical building devices.

Establishing new record books for new devices. Maintaining the record keeping system, including
inspection records and prophylactic inspection reports.

Minimum requirements for air-cooled units at Eurovent parameters

Up to 600 kW

> Minimum efficiency EER under Eurovent conditions 2.9 and minimum seasonal efficiency SEER
4.1.

> Requirement for an ecological refrigerant with zero ODP (ozone depletion potential) and GWP
(global warming potential) less than 750.

> Epoxy protection of exchangers (E-coated, black epoxy, etc.).

> Eurovent certification

Above 600 kW

» Minimum efficiency EER under Eurovent conditions 3.3 and minimum seasonal efficiency SEER
4.6.

» Requirement for an ecological refrigerant with zero ODP (ozone depletion potential) and with a
GWP (global warming potential) of less than 10.

» Epoxy protection of exchangers (E-coated, black epoxy, etc.)

> Eurovent certification

Documentation:

e Initial revision reports shall be prepared in the extent of “N 11 006 — Rules for electric devices”,
Points 9.

Declaration of conformity

Certificate of Eurovent

Technical parameters of electric devices

Current and power output curves

Size drawings

Terminal board drawings

Connection diagrams

Setup values for assessments

Data sheets of bearings, lubrications, oils, etc.

List of spare parts

List of recommended spare parts for the initial equipment

Description of the painting system

Protocols on measurements and tests conducted by the manufacturer - type tests, piece tests, etc.
Protocols on conducted measurements and tests after installation.

Installation and connection instructions

Repair requirements, i.e. if repairs can be conducted by the user or the repair shop. (in Czech).
Information necessary for repairs of electric devices (in Czech)

Assembly and maintenance manuals (in Czech)

Technical data and diagrams.
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vystavbé, ve znéni pozdéjsich predpist, tim se rozumi autorizovany inzenyr projekénich technik
prostiedi staveb, specializace technické zatizeni staveb.

e Zavést evidencnim knihy pro nova zafizeni. Zabezpecit vedeni evidence zafizeni v€. evidence
kontrol a zapisi profylaktickych prohlidek

Minimalni pozadavky na vzduchem chlazené jednotky pii parametrech Eurovent

« Do 600 kW
» Minimalni G¢innost EER pfi podminkach Eurovent 2,9 a minimalni sezonni uc¢innost SEER
4,1.
» Pozadavek na ekologické chladivo s nulovym ODP (0zon depletion potential) as GWP (global
warming potential) mensim nez 750.
» Epoxidova ochrana vyméniki (E-coated, black epoxy apod.).
> Certifikace Eurovent
e Nad 600 kW
» Minimalni u¢innost EER pfi podminkach Eurovent 3,3 a minimalni sezonni G¢innost SEER
4,6.
» Pozadavek na ekologické chladivo s nulovym ODP (ozon depletion potential) a s GWP (global
warming potential) men$im nez 10.
» Epoxidova ochrana vyménika (E-coated, black epoxy apod.).
> Certifikace Eurovent

Dokumentace:

e Vychozi revizni zpravy. boudou zpracovany v rozsahu ,,N 11 006 — Pravidla elektrickych
zafizeni bod 9.

Prohléaseni o shodé.

Certifikace Euroventu

Technické parametry elektrického zatizeni.

Proudové a vykonové kiivky.

Rozmérové vykresy.

Vykresy svorkovnic.

Ptipojovaci schémata.

Hodnoty nastaveni pro vyhodnocovani.

Datové listy lozisek, mazani, olejt atd.

Seznam nahradnich dila.

Seznam doporucenych nahradnich dilti pro prvotni vybavu.

Popis natérového systému.

Protokoly o méfeni a zkouSkach provedenych vyrobcem - typové zkouSce, kusové zkousce
atd.

Protokoly o provedeném méteni a zkouSkach po nainstalovani.

Instrukce pro instalaci a pfipojeni.

Pozadavky na opravy, zda smi byt provadény uzivatelem nebo opravnou. (Cesky).
Informace nezbytné pro opravy elektrickych zatizeni (Cesky).

Navody na montaz a udrzbu (Cesky).

Technické tidaje a grafy.

Vypocet vykonové dostatecnosti a potiebny chladici vykon pro dané zatfizeni a prostory
S nov¢ instalovanym zafizenim.

Soupis signalt dostupnych po komunikaci — popis protokolu.

e Schéma zapojeni, rozméroveé vykresy, vyrobni dokumentace.



e Calculation of power output sufficiency and the necessary cooling capacity for the given device

and areas where the device is newly installed.

e List of signals available for communication - protocol description
e Connection diagram, size drawings and production documentation
e Test protocols, setup and launch protocols, operating personnel training.
e Record books of cooling device
Vendor list:

Ventilation system devices:

e Atrea

e Remak
Janka Radotin
Elektrodesign
Systemair
Trox

Colt

Trane
Al-Ko
Hiebec
Robatherm

Fume hoods:
e Elektrodesign
e Merci

e Univent

Ventilation device control system

e Johnson Control
e Siemens
Actuators and regulation elements of the ventilation device

e Belimo

e Siemens
Air-conditioning system:
Daikin
Toshiba
LG
Trane

Cooling:

e Daikin
e JDK
e Trane
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e ZkuSebni protokoly, protokol o nastaveni a uvedeni do provozu, zaskoleni obsluhy.

e Evidencni knihy chladiciho zafizeni

Vendor list:

Vzduchotechnické zafizeni:

e Atrea

e Remak
Janka Radotin
Elektrodesign
Systemair
Trox

Colt

Trane
Al-Ko
Hiebec
Robatherm

Digestote:
e Elektrodesign
e Merci

e Univent

Ridici systém vzduchotechnického zatizeni

e Johnson Control
e Siemens

Servopohony a regula¢ni prvky vzduchotechnického zatizeni

e Belimo
e Siemens
Klimatizace:

Daikin
Toshiba
LG
e Trane
Chlazeni:
e Daikin
e JDK
e Trane



N 11 012 CZ-EN

23. CATHODE PROTECTION (CAP) 23. Katodova ochrana (KAO)

Cathode protection is an active protection against corrosion impacts of the surrounding and soil environments Katodova ochrana je aktivni ochrana proti korozivnim vliviim okolniho a ptidniho prostiedi na podzemni
on underground gas devices. Cathode protection is implemented using external current sources, protection by plynové zatizeni. Pro katodovou ochranu se vyuziva katodicka ochrana vnéj$imi zdroji proudu, ochrana
galvanic anodes, drains and saturators. To monitor the CAP stations at ORLEN Unipetrol RPA, the KORODAT galvanickymi anodami, drenazemi a saturazemi. Pro monitoring stanic KAO je v ORLEN Unipetrolu RPA
1 system has been established. The work can be conducted only by workers certified pursuant to CSN EN 15257.  zaveden systém KORODAT II. Prace smi provadét pouze certifikovany pracovnik dle CSN EN 15257.

- Steel pipes DN 200, DN 250 and/or FeSi anodes will be used for the anode grounding system. - Pro anodové uzemnéni bude pouZito ocelové potrubi DN 200, DN 250 a nebo FeSi anody.

- Asuitable anode grounding system will be determined based on the characteristics of the surrounding - Vhodné Anodové uzemnéni bude zvoleno na vlastnostech okolniho a ptidniho prostiedi — bude
and soil environments — a corrosion survey will be conducted. proveden korozni prizkum.

- The cathode protection station (rectifier) has to be equipped with an error messaging system. - Stanice katodové ochrany (usmérnovac) musi byt vybavena poruchovym hlasenim.

- All connections from the CAP station will always be implemented via an interconnection object. - Veskeré propojeni vedené ze stanice KAO bude vzdy propojeno pies propojovaci objekt.

- Underground cable connections to the pipeline can be implemented utilizing the PinBrazing method or - Pro napojeni kabelaZe na potrubi v podzemni ¢asti smi byt pouzity metody PinBrazing nebo lepeni
by pasting, using a conductive glue (for example, gold Belzona). Connections above the ground can be vodivym lepidlem (napf. zlata belzona). V nadzemni Casti pouze metodou PinBrazing.
implemented utilizing only the PinBrazing method. - Metoda Cadweld smi byt pouZita pouze pro chranic¢ky a anodové uzemnéni.

- The Cadweld method can be used only for pipe sleeves and anode grounding. - Kiosky a rozvadéce stanic katodové ochrany musi byt vybaveny monitorovacim systémem

- Kiosks and switchboards of the cathode protection stations shall be equipped with a monitoring system kompatibilnim se systtmem KORODAT II, ktery bude komunikovat se stanici umisténou
that is compatible with the KORODAT Il system, which will communicate with the station installed at V kancelati korozniho technika.
the corrosion technician office. - Pro trasové méfeni bude pouzita sonda MS 110

- Route measurements will be conducted using the MS 110 probe. -V mist¢ kiizeni nebo soub&hu dvou a vice potrubi musi byt potrubi propojena, umisténa sonda MS

- Wherever two or more pipes cross or meet, the pipes have to be interconnected and the MS 110 probe 110 a umistén méfici objekt.
and a measuring object installed. - U kazdé chrani¢ky musi byt umistén méfici objekt.

- A measuring object has to be placed by every pipe sleeve. - U kazdé¢ izola¢ni pfiruby musi byt umistén méfici objekt.

- A measuring device has to be installed by every insulation flange.

Vendor list:
Vendor list:
Stanice katodické:
Cathode stations: e Dehor
e Dehor e Sensorika
e Sensorika e NES Nova Dubnica

e NES Nova Dubnica
Mg¢fici a propojovaci objekty:

Measuring and connection objects: o KOTE
e KOTE e Frog Most
e Frog Most
Elektricky polarizované drendze a saturdze:
Electrically polarized drains and saturators: e Dehor
e Dehor e VA Elektronik
e VA Elektronik e NES Nova Dubnica

e NES Nova Dubnica

24.  Protocol on Determining External influences 24. Protokol o uréeni vnéjSich vlivi
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The protocol on determining external influences is a basic project document that monitors proposed facts
and fundamental technical requirements for electric installations arising from these external influences. Apart
from the electric installation project engineer, these technical requirements are also determined by specialists from
other fields that have an impact on the design and operation of electric and other devices of the designed structure.
Apart from considering installation changes, changes of the use of the structure have to be also taken into account.

The protocol on determining external influences has to be prepared for individual levels of the project
documentation pursuant to Directive No. 499/2006 Coll. External influences will be primarily determined and
marked in compliance with the methodology pursuant to CSN 33 2000 5-51 . External influences outside of the
frame of the above stated CSN have to be addressed individually by the means of a description in the protocol on
determining external influences, including the appropriate measures. On the premises of the UNI RPA complex,
the main issue in question is the issue of electric devices in explosion-hazardous environments of explosive
atmospheres pursuant to EN 60079 respectively CSN EN 60079. An integral part shall also be formed by a
preparation of a ,,Map of Zones*, which represents a layout of the determined sections, which include zones 0, 1,
2,00, 10 and 20.

Documentation on determining external influences

Determination of external influences forms a basic document for a subsequent design, implementation and
revision of electric installations. For initial revisions, electric installation requirements arising from the document
on determining external influences at the moment of the given electric installation are used as the bases. Regular,
selective and extraordinary revisions are conducted based on the latest document on determining external
influences. Initial, regular and extraordinary revisions are conducted based on the requirements for electric
installations arising from the document on determining external influences at the moment of the implementation
of the electric installations. Upon changes of the use of the structure (technologies, changes of the production
devices or used materials, etc.), at least the parts of the external influences that are changing have to be determined
again.

Decisions on determining external influences and necessary measures for the needs of design and
implementation of electric installations are verified by individual specialists and the chairman of the committee
for determining external influences by signing the protocol. A general template of the protocol is included in CSN
33 2000-5-51 and in TNI 33 2000-5-51. The committee for determining external influences is convened by the
main project engineer (manager) upon request of the electro project engineer. The main project engineer also
prepares a list of the committee members and makes sure they sign the prepared protocol. The electro project
engineer is a mandatory member of the committee established for the purpose of preparing a protocol on
determining external influences. He/she prepares the project from the electrical perspective. The committee for
determining external influences is mainly formed by project engineers and specialists from the following fields:

e Electrotechnical section

e Building section

e Fire protection

e Technology (technologies)

e Occupational safety

e Technical devices of the building (ventilation, air-conditioning system, heating, etc.)
e Procedural equipment (measuring and regulation) and, if applicable, control systems

The device selection and design process takes place in compliance with standard CSN 33 2000-5-51 and
based on the conditions specified in the protocol on determining external influences. The above stated and other
related CSN standards relevant for the preparation of the protocol are specified in Chapter 24, Related Standards
and Regulations.
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Protokol o urc¢eni vné&jSich vlivii je zakladni projektovy dokument zachycujici navrzené skutecnosti a
zéasadni technické pozadavky na elektrickou instalaci vyplyvajici z t€chto vnéjSich vlivi. Tyto technické
pozadavky stanovuji kromé projektanta elektrické instalace i specialisté z ostatnich obort, majici vliv na
navrh a provoz elektrického a dalsiho zatizeni navrhovaného objektu. Je nutné brat v ivahu nejen zménu
instalace, ale 1 zménu uzivani objektu.

Polozka protokolu o uréeni vnéjsich vlivii musi byt vypracovéana pro jednotlivé stupné projektové
dokumentace dle vyhlasky ¢. 499/2006 Sb. Vnéjsi vlivy budou primarné urovany a oznacovany v souladu
s metodikou dle CSN 33 2000 5-51 , vn&jsi vlivy mimo rdamec vyse uvedené CSN musi byt feeny
individualné, popisem v protokolu o ureni vnéjSich vlivl véetné nélezitych opatieni, v prostiedi arealu UNI
RPA jde zejména o problematiku elektrickych zatizeni v prostfedi s nebezpecim vybuchu vybusnych
atmosfér dle EN 60079 resp. CSN EN 60079. Nedilnou soucasti musi byt i vypracovani ,,Mapy zon*, coz
je dispozice stanoveni useki ve kterych jsou uvedeny zény 0, 1, 2, 00, 10, 20.

Dokumentace o urceni vnéjsich vlivi

Stanoveni vnéjSich vlivli je zakladnim podkladem pro odpovidajici navrh, zhotoveni a revizi
elektroinstalace. U vychozich revizi se vychazi z pozadavki na elektroinstalaci vyplyvajici z dokumentu o
uréeni vngjSich vlivil v dobé€ provedeni elektroinstalace. Pti pravidelnych, vybérovych a mimotadnych revizi
se vychazi z posledniho platného dokumentu o ur€eni vnéjSich vlivii. Pfi zméndch vyuziti objektu
(technologie, zméné vyrobniho zatizeni nebo pouzivanych latek atd.) musi byt znovu ur¢eny alespon ty ¢asti
vngjsich vlivt, u kterych dochéazi ke zménam.

Rozhodnuti o ur€enych vnéjSich vlivech a stanovenych opatfenich pro ndvrh a provedeni
elektroinstalaci stvrzuji jednotlivy specialisté a predseda komise pro uréeni vnéjsich vlivii svym podpisem
v protokolu. Ramcovy vzor protokolu je uveden v CSN 33 2000-5-51 a v TNI 33 2000-5-51. Komisi pro
uréeni vnéjSich vlivl svolava na podnét projektanta oboru elektro hlavni inzenyr (manazer) projektu. Tento
rovnéz zajistuje vypracovani seznamu ucastniki komise a jejich podpis protokolu po jeho vypracovani.
Projektant oboru elektro je neopomenutelnym ucastnikem této komise pro vypracovani protokolu o urceni
vné&jSich vlivli pro vypracovani projektu oboru elektro. Komisi pro urceni vnéjsich vlivil tvoii pfedevsim
projektanti a specialisté oboru:

o Elektrotechnické ¢asti

e Stavebni ¢asti

e PoZarni ochrany

e Technologie (technologii)

e Bezpecnosti prace

e Technického zatizeni budovy (vétrani, klimatizace, topeni apod.)

e Piistrojového vybaveni procesu (méfeni a regulace). popft. fidicich systému

Vybér a navrh zafizeni pak probiha v souladu s normou CSN 33 2000-5-51 a na zékladé podminek
stanovenych v protokolu o urceni vnéjSich vlivii. VySe uvedené a dalsi souvisejici relevantni normy CSN
pro tvorbu protokolu jsou uvedeny v kap. 24. Souvisejici normy a piedpisy.



25. Rectifiers and batteries

(Delivery and assembly)

Technical data

Maximum required current of connected appliances

out of which - permanently
Required backup battery life

Input power supply

Battery and rectifier operation
Voltage of the powered network
Voltage tolerance of the powered network

Output voltage balancing primarily switched on),

Range of ground connection detection
Insulation state monitoring

Output voltage + against the ground?
Protection

Outputs
Rectifier design
Cable outlet and box inlet

Battery design

Proposed value of the output fuse
Specification of the output cable

Battery lifetime (pursuant to the manufacturer)

Battery lifetime (pursuant to the EUROBAT document)

min. 2 hours

three-phase, 3 x 400 V, 50 Hz,
TN-C (TN-S)

or single-phase for 24 VDC
Parallel with permanent charging
24 + 230V DC, IT network
+10%

1% peak, peak (power supplies
2% eff. without battery (thyristor)

Identical for both polarities

In the USM box, pursuant to CSN EN 61557-8
Symmetric

At least IP 20

Batteries and appliances are connected
separately

Power supplies primarily switched on
Thyristor power supplies

Usually through the bottom
Valve-controlled, lead monoblocks or elements

with active panels, produced by the clean lead
technology (TPPL)

Category min. 10 years (Service Life)
Category 12+ years

25. Usmérnovace a baterie
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(dodavka a montaz)

Technicka data

Maximalni pozadovany proud pfipojenych spotiebicii

z toho —trvale
PoZadovana doba zalohovani z baterii

Vstupni napéjeni

Provoz baterie a usmérfiovace
Napét'ova soustava napéjené sité
Tolerance napéti napajené sité

Vyhlazeni vystupniho napéti

Rozsah detekce zemniho spojeni
Hlidani izola¢niho stavu
Vystupni napéti + proti zemi’
Kryti

Vyvody

Provedeni usmeérnovace

Kabelovy vyvod a ptivod ze skiini
Provedeni baterii

Navrhovana hodnota vystupni pojistky

Specifikace vyvodového kabelu
Zivotnost baterie (dle vyrobce)
Zivotnost baterie (dle dokumentu EUROBAT)

min. 2 hod

trifazové, 3 x 400 V, 50 Hz,

TN-C (TN-S)

piipadn¢ jednofazové pro 24 V DC
paralelni s trvalym dobijenim

24 =230 V DC, sit’ IT

+10%

1% §8 (primarn¢ spinané zdroje),
2% eff. bez baterie (tyristorové)

pro ob¢ polarity shodné

ve skifni USM dle CSN EN 61557-8
symetrické

minimalné 1P 20

baterie a spotfebiCe jsou pfipojeny
samostatné

primarné spinané zdroje
tyristorové zdroje

obvykle spodem

ventilem fizené olovéné monobloky nebo
clanky s aktivnimi deskami vyrobené
technologii Cisté olovo (TPPL)

kategorie min. 10 let (Servis Life)
kategorie 12+ let
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Pocet kusti sestav 1 +1 ks (100% + 100%)

Number of sets 1 +1 (100% + 100%)

1. Direct current power supply (rectifier and battery set) of a modular design will be installed in boxes of 1. Stejnosmérny zdroj (sestava usmérniovace s baterii) v modularnim provedeni bude umistén ve

recommended dimensions (600 x 600 x 2,000 mm —w x d x h). Standard dimensions of the manufacturer
boxes are preferably used (atypical dimensions of these boxes have to be stated on the layout drawing of
the switchboards). The height of the boxes means the height above the pedestal, which is envisioned to be
100 mm (it does not have to form a part of the delivery). Batteries are installed in a common box with the
given rectifier, in a separate box or, alternatively, beyond the battery stand. It is expected that the boxes
will stand by the walls.

The USM box closing system shall consist of an entry system utilizing an instrument (handle), pursuant to
the given manufacturer standard.

The voltage control of the direct current tolerance (can be implemented, for example, automatically by the
means of controlled counter cells) forms an integral part of the delivery (rectifier + battery) and will be
built-in in the rectifier box.

Presence or absence of the alternating current power supply voltage must not have any impact on the
symmetry of the output DC voltage.

The charging nominal current of the rectifier shall at least cover the total required current of individual
appliances with completely discharged batteries + battery charging.

Specification of the connection cable between the rectifier and the direct current switchboard is always
determined by the internal consumption project engineer based on the extent of the given electric station.
The value and characteristics of the output fuse (protection) of the rectifier must comply with the conditions
of selective protection and the value of the maximal required current of the connected appliances —
proposed by the internal consumption project engineer and approved by the rectifier manufacturer. The
rectifier manufacturer shall incorporate this requirement to the supplied device. The value and
characteristics of the battery protection is determined exclusively by the rectifier manufacturer. The
rectifier shall be able to charge a connected battery within 8 hours upon its previous complete discharge,
while complying with the required power input of individual appliances.

The rectifier shall comply with the requirements for charging and operation of the used accumulator
batteries, including regulation, charging characteristics and, if applicable, limitation of the charging current
in compliance with the given directive of the battery manufacturer.

8. Required supervisory functions:

- network monitoring

- assessing power supply defects based on the decrease of voltage in relation to the current value
- battery low-voltage monitoring

- monitoring grounding connections

- assessing current limitations (overloading)

- monitoring semiconductor fuses of the auxiliary and power circuits

- testing the battery circuit

- assessing battery tests

- displaying current operation conditions

- programmable automatic charging system
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skiinich doporucenych rozméri 600x600x2000 mm (Sxhxv). Pfednostné se pouzivaji standardni
rozméry skiini vyrobce (atypické rozméry téchto skiini musi byt uvedeny v dispozi¢nim vykresu
rozmisténi rozvadeéct). U skiini se vyska rozumi nad soklem, ktery se uvazuje 100 mm (nemusi byt
soucasti dodavky). Baterie se umistuji do spole¢né skiiné s usmérilovacem nebo do samostatné
skiin€, ptipadné na bateriovy stojan. Predpoklada se pfistaveni skiini nebo stojant ke zdi.

2. Pro uzéavér skiiné USM se pozaduje systém vstupu s pouzitim néstroje (klicky), dle standardu
vyrobce.

3. Rizeni tolerance stejnosmérného napéti (mtize byt feSeno napt. automaticky fizenymi proticlanky)
je nedilnou soucasti dodavky (usmériiovace + baterie) a bude zabudovano ve skiini usmérinovace.

4. Pritomnost ¢i nepfitomnost stfidavého napajeciho napéti usmérinovace nesmi ovliviiovat symetrii
vystupniho DC napéti.

5. Dobijeci proud usmérnovace musi svym jmenovitym proudem minimaln¢ pokryt celkovy
pozadovany proud spotiebicli pii iplném vybiti baterii + nabijeni baterie.

6. Specifikaci propojovaciho kabelu mezi usmériiova¢em a stejnosmérnym rozvadécem vzdy urcuje
projektant vlastni spotfeby na zékladé rozsahu elektrické stanice. Hodnota a charakteristika vystupni
pojistky (jisténi) usmérnovace musi respektovat podminky selektivity jisténi a hodnotu maximalniho
pozadovaného proudu pfipojenych spotiebici — navrhuje projektant vlastni spotieby, schvaluje
vyrobce usmérnovace. Vyrobce usmérnovace tento pozadavek zapracuje do doddvaného zatizeni.
Hodnotu a charakteristiku jiSténi baterie uréuje pouze vyrobce usmérniovace. Usmérnovac musi byt
schopen nabit ptipojenou baterii do 8 hodin po pifedchozim plném vybiti baterii a pfi poZadovaném
prikonu spotiebict.

7. Usmérnova¢ musi vyhovovat pozadavkiim na nabijeni a provoz pouzitych akumulatorovych baterii
vcetné regulace nabijeci charakteristiky a pfipadného omezeni nabijeciho proudu v souladu
S predpisem vyrobce baterii

8. PoZadované dohledové funkce:
- hlidani sité
- vyhodnoceni poruchy zdroje na zakladé poklesu napéti v zavislosti na hodnoté proudu
- hlidani podpéti baterie
- hlidani zemniho spojeni
- vyhodnoceni proudového omezeni (pietizeni)
- hlidani pojistek polovodict pomocnych i vykonovych okruhti
- test okruhu baterie
- vyhodnoceni testu baterie
- znadzornéni aktudlniho provozniho stavu

- programovatelnd nabijeci automatika



9. Required signals

LED signals:
- O Operation
O] Running on battery
A Secondary defect
VAN Serious defect

- Maintenance charging

- Fast/ equalizing charging
- Battery test

- Network malfunction

- Power supply malfunction
- High DC voltage

- Low battery voltage

- Battery circuit malfunction
- Negative battery test

- Grounding connection

- Additional 2 LEDs are available for other reports or external units.

Voltage-free contacts:

10.

11.

12.

13.

14.

15.

- Network malfunction
- Low battery voltage
- Summary defect

Battery capacity and type are determined by the battery manufacturer (supplier) pursuant to a
professional calculation in accordance with IEC. In order to ensure a reliable solution in the DC network
and safety and reliability of the supplied DC voltage, the minimum capacity of the supplied batteries is
calculated with regard to the battery aging process (capacity of the battery is increased by coefficient
1.25).

The rectifier as a whole shall be stable and resistant even against sudden changes of the power supply
voltage in the secured as well as unsecured VLSP.

Outage of one power USM phase must not endanger USM operation and the battery charging system.
Should an outage of the power phase occur, the entire USM system, including the battery charging
system, has to operate at least in the emergency mode without interruption of the output DC voltage.

The delivery of each rectifier will include:
o 1 set of output fuses
o 1 set of fuses for battery protection

The rectifier manufacturer will secure a place for permanent storage of spare sets of the fuses in the
rectifier switchboard.

The rectifier shall monitor the condition of the batteries and other parameters, including voltage
regulation based on temperature and protection against deep discharging. Capacity shall be tested
locally by operation personnel in specified periods as a part of the device inspections and maintenance.
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9. Pozadovana signalizace

LED signalizace:

- 0

Provoz
- o Provoz z baterie
- A Podruzna porucha
. N

Naléhava porucha

- Udrzovaci nabijeni

- Rychlé / vyrovnavaci nabijeni
- Test baterie

- Porucha sité

- Porucha zdroje

- DC napéti vysoké

- Napéti baterie nizké

- Porucha okruhu baterie

- Test baterie negativni

- Zemni spojeni

- Dalsi 2 LED jsou k dispozici pro dalsi hldSeni nebo externi jednotky.

Beznapét’ové kontakty:

10.

11.

12.

13.

14.

15.

- Porucha sité
- Napéti baterie nizké
- Sumadrni porucha

Kapacitu a typ baterii urcuje vyrobce (dodavatel) baterii dle odborného vypoctu dle IEC. Z
divodu spolehlivého teSeni v DC siti a zajiSténi bezpecnosti a spolehlivosti dodavky
stejnosmérného napéti je min. kapacita dodavanych baterii vypoctena s ohledem na starnuti
baterie (kapacita navysena koef. 1,25).

Usmérnovac jako celek musi byt stabilni a odolny 1 proti skokovym zménam napajeciho napéti
pii zaskoku v nezajisténé a zajisténé ¢asti VLSP.
Vypadek jedné napdjeci faze USM nesmi ohrozit provoz USM a dobijeni baterii. Cely systém

USM v¢etné dobijeni baterii pii vypadku jedné napdjeci faze musi pracovat alespoii v nouzovém
rezimu bez preruSeni dodavky vystupniho stejnosmérného napéti.

Soucasti dodavky pro kazdy usmérnovac bude
o 1x sada vystupnich pojistek
o 1x sada pojistek pro jisténi baterie

Vyrobce usmériiovace v rozvadeéci usmeriovace zajisti misto pro trvalé¢ ulozeni pozadovanych
nahradnich sad pojistek.

Usmériiova¢ musi zajistit hlidani stavu baterii a dalSich parametri véetné regulace napéti v
zéavislosti na teploté a chranéni proti hlubokému vybiti. Testovani kapacity bude provadéno
mistné obsluhou v ptedepsanych intervalech v ramci prohlidek a udrzby zatizeni.
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16. Upon putting the station batteries into operation, the battery supplier shall demonstrate the 16. Po uvedeni stani¢nich baterii do provozu, dolozi dodavatel baterii objektivnim zdznamem z
CONDITION OF THE BATTERY: UPON BEING PUT INTO OPERATION by the means of diagnostického zafizeni STAV BATERIE PO UVEDENI DO PROVOZU.
objective records from a diagnostic device.

Data marked..... shall be amended by the internal consumption project engineer for a given particular structure. Udaje vyznatens ..... budou doplnény projektantem vlastni spotfeby pro konkrétni stavbu.

Vendor list: Vendor list:
Rectifiers: Usmérnovace:

e Benning e Benning

o Eltek e Eltek

e Schuster e Schuster

e AEG o AEG

e APS Energia e APS Energia
Batteries: Baterie:

) En_erSys e EnerSys

e Exide e Exide

e TRIATHLON SYSTEMS (KUMER) e TRIATHLON SYSTEMS (KUMER)

e Hoppecke e Hoppecke
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26. PROJECT DOCUMENTATION
26.1 General requirements for electro documentation

e The documentation shall be prepared in compliance with the valid CSN, internal regulations of the investor

N11012 and pursuant to the practices on the investor’s premises (signs, signals, control...).

e The documentation shall be also prepared pursuant to the valid fire safety concept (FSC) of the building

and the current environment protocols.

e The final implementation documentation (marked as AFC) with incorporated comments from the investor,
will be used as a basis for the work implementation. Depending on its extent, the documentation will be
submitted to the investor for comments (marked as IFA) at least 10 working days prior to issuing the AFC

documentation + time needed for correcting the documentation by the contractor.

e The trial operation shall not be commenced without providing the as-built documentation (Red Correct) to
the device manager. One copy of the implementation documentation with incorporated changes after the

construction and device testing.

e Accepting the device for operation is conditions by submitting the as-built documentation in its full extent
after it has been inspected by the investor’s technician. Furthermore, the following documents have to be
submitted as well: PTD documentation, including manuals in a language mutation pursuant to the given
contractual conditions in the Czech language (legal obligation of the EU member state, in which the given
product is introduced or supplied to the market), with all valid data and information related to the product
characteristics, its lifespan, composition, packaging manner, its assembly and startup manual, manual
availability, content and understandability, its usage manner, including specification of the environments
where it can be used, marking manner and warning signs, maintenance and liquidation manual,
certifications and certificates to the supplied devices and sets of devices (for example, certificates of the
sets of cable routes with cables “that preserve their integrity under fire pursuant to ZP Pavus 2008”),
understandability and extent of other data and information provided by the manufacturer, with the
stipulation that the data and the information have to be always stated in the Czech language pursuant to

the conditions of Act No. 102/2001 Coll., No. 90/2016 or Government Regulation No. 118/2016.

Texts MS WORD 2000 or higher
Tables MS EXCEL 2000 or higher
Drawings (for example, PFD in active format, PID, layouts, etc.) AUTOCAD 2000 (.dwg; .dxf)
General drawings  Microstation J (.dgn)

MS Project 2000 or higher
26.2 Extent of the electro implementation documentation

Time schedules

e Text part:
> Technical report:

a) The purpose and extent of the project, documents, determination of external effects (individual
protocols shall be prepared in the form of revisions of the existing protocols for the affected
buildings), valid regulations.

b) Current systems and voltages, connection manner, initial and end points of the operating
distributions systems.

c) Data on the current maximal consumption and a summary of consumptions by individual current
systems, divided based on voltages, installed input power.

d) Implemented short circuit protection.
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26. PROJEKTOVA DOKUMENTACE
26.1 Obecné pozadavky dokumentace elektro

e Dokumentace bude tvotena dle platnych CSN, vnitinich predpist investora N11012 a zvyklosti
Vv aredlu investora (znaceni, signalizace, ovladani...)

Dokumentace bude zpracovana mimo jiné dle platné pozarné bezpecnostniho feSeni stavby
(PBR) a aktualnich protokol o prosttedi.

Findlni realizacni dokumentace (oznacenda jako AFC) se zapracovanymi pfipominkami
investora bude pouzivana jako podklad pro realizaci dila. Dle rozsahu bude pied vydanim AFC
dokumentace zaslana investorovi k pfipominkovani (bude oznacend jako IFA) minimalné na
10 pracovnich dni + doba na opravu dokumentace zhotovitelem.

Zahdjeni zkusebniho provozu nebude zahajeno bez ptfedani skutecného stavu dokumentace
(Red Correct) spravci zafizeni. Jedna kopie realizaéni dokumentace se zanesenymi zménami
po vystavbé a odzkousSeni zatizeni.

Pievzeti zatizeni do provozu je podminéno pfedanim dokumentace skutecného provedeni (As
Built) v plném rozsahu a po kontrole technikem investora. A soucasné pfevzeti dokumentace
PTD vcetné ndvodi v jazykové mutaci dle zadani v Ceském jazyce (zdkonnd povinnost
¢lenského statu Evropské unie, v némz je vyrobek uvadén nebo dodavéan na trh), se vSemi
platnymi udaji a informacemi o vlastnostech vyrobku, jeho zZivotnosti, slozeni, zptisob baleni,
poskytnuti navodu na jeho montaz a uvedeni do provozu, dostupnost, obsah a srozumitelnost
navodu, zplsob uzivani véetn¢ vymezeni prostiedi uziti, zptisob oznaceni, zptisob provedeni a
oznaceni vystrah, ndvod na tdrzbu a likvidaci, certifikaty a atesty k dodanym zatizenim a
sestavam zafizeni (napft. certifikat od sestav kabelovych tras s kabely ,,se zachovanim integrity
pfi pozdru de ZP Pavus 2008“) srozumitelnost a rozsah dalSich 0daji a informaci
poskytovanych vyrobcem, piicemz tidaje a informace musi byt vzdy uvedeny v ¢eském jazyce
dle podminek zakona ¢. 102/2001 Sb., €. 90/2016 nebo NV ¢&. 118/2016.

e Dokumentace bude pfedana objednateli v nasledujicich formatech:

Texty MS WORD 2000 a vyssi

Tabulky MS EXCEL 2000 a vyssi

Vykresy (napi. PFD v aktivnim formatu, PID, dispozice atd.) ~ AUTOCAD 2000(.dwg; .dxf)
Generelni vykresy ~ Microstation J (.dgn)

Harmonogramy MS Project 2000 a vyssi

26.2 Rozsah realizaéni dokumentace elektro

e Textova Cast:
» Technicka zprava:

a) Ugel a rozsah projektu, podklady, uréeni vngjsich vlivii (protokoly budou zpracovéany jako
revize stavajicich protokolii pro dotéené objekty), platné predpisy.

b) Proudové soustavy a napéti, zpusob napojeni, pocatecni a koncovy bod provoznich
rozvodu.

c) Udaje o celkové maximéalni soucasné spotiebé a prehled spotieb v jednotlivych
proudovych soustavach rozd€lenych podle napéti, instalovany piikon.
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e) Results of the calculations of short-circuit currents, overloading protection, protection against
excess voltage and against injuries caused by electric current.

f) Drops in voltage and power factor compensation.

g) Backup power supplies.

h) Grounding method.

i) Occupational health and safety requirements and requirements for the protection of the
environment.

j) Description of blockages, controls, measurements and signals, independent requirements for
operating and running the device under any operating status.

Specifications of the switchboards and assembly material.
Cable journal

Protocol on determining external influences

List of affected devices

List of new devices

List of new appliances, including electro data

List of electrically heated devices

List of signals from/to the control system

List of cables and conductors (types, cross-sections, lengths).
Setup calculations for the power circuit breakers

Setup calculations for the protections of medium voltage switchboards
Lighting calculations

Datasheets of the new electric devices

Catalogue sheets and manuals of new instruments and devices.

e Drawing part:

YV V
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Overview connection diagrams.

Single-pole switchboard diagrams.

Diagram of the distribution networks, which shows the connections of individual devices, including the
corresponding marking of the used types and cross-sections of the cables and conductors.

Layouts of machines and devices with a drawing of the medium-voltage current distribution network,
drawings of cable routes, diagram of outer connections.

Line diagrams.

Front view and layout of the main electric device.

Overview power supply diagram

Block diagram (MX boxes, LC boxes, etc.)

Electric power supply and control connection diagram

Layout diagram of the locations of individual switchboards, motors and cable routes at the construction
site and in operation. The scale shall be identical to the given construction, including all added
dimensions.

Layout diagram of the locations of individual light fixtures and cable routes at the construction site and
in operation

Layout diagram of the locations of individual outlet networks and cable routes at the construction site
and in operation

Cross-sections of electro cable routes with stated positions and numbers of individual cables.

Layout diagram of electric heating

Isometric drawings with electric heating

Locations and layout of individual elements in the new switchboards

Auxiliary construction drawings
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d) Reseni ochrany proti zkratu.

e) Vysledky vypocta zkratovych proudi, feSeni ochrany proti pietiZzeni, proti piepéti a proti
urazu elektrickym proudem.

f) Ubytky napéti a kompenzace G&iniku.

g) Reseni nahradnich zdroj.

h) Zpisob uzemnéni.

i) Pozadavky na bezpecnost a ochranu zdravi pfi praci a na ochranu Zivotniho prostedi.

J) Popis feseni blokovani, ovladani, méteni a signalizace, samostatné pozadavky na obsluhu
a chod zatizeni za vSech provoznich stavii.

» Specifikace rozvadécli a montazniho materialu.
» Kabelovy denik.

» Protokol o urceni vnéjsich vlivi.

» Seznam dotcenych zafizeni.

» Seznam novych zafizeni.

» Seznam novych spotiebict v¢. elektro dat.

» Seznam elektricky otapénych zafizeni.

» Seznam signall z/do fidiciho systému.

» Soupis kabelt a vodicu (typ, prufez, délky).

» Vypocet nastaveni vykonovych jistict.

» Vypocet nastaveni ochran na vn rozvadécich.
» Vypocet osvétleni.

» Datasheety novych elektrickych zatizeni.

» Katalogové listy a ndvody novych pfistroji a zatizeni.

e Vykresova cast:

» Prehledova schémata zapojeni.

» Jednopolova schémata rozvadéci.

» Schéma rozvodl vystihujici zapojeni jednotlivych zafizeni s oznaenim druhu a prifezu
kabelt a vodict.

» Dispozice stroju a zafizeni se zakreslenim rozvodu silnoproudu, vykresy tras kabelovych
rozvodu, schéma vnéjsich spoju.

» Liniova schémata.

> Celni pohled a uspofadani hlavniho elektrického zatizeni.

» Prehledové schéma napéjeni.

» Blokové schéma (skiin¢ MX, MS, atd.).

» Schéma zapojeni elektrického zapajeni a ovladani.

» Dispozi¢ni schéma umisténi rozvadécl, motor a kabelovych tras ve stavbé a v provoze.
Budou ve shodném méfitku s danou stavbou vcetné doplnéni rozmeért a kot.

» Dispozicni schéma umisténi osvétleni a kabelovych tras ve stavbé a v provoze.

» Dispozi¢ni schéma umisténi zasuvkovych rozvodu a kabelovych tras ve stavbé a v provoze.

> Rezy kabelovych tras elektro s uvedenim polohy a &isel kabeli.

» Dispozi¢ni schéma elektrického otapéni.

» Vykresy izometrie se zakreslenim elektrického otapéni.

» Rozmisténi a uspotradani prvki v novych rozvadécich.
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Layout drawings of the grounding system and lightning protection and their connections
ESS

Telecommunication, telephones, radio, LAN, Ethernet

Closed circuit TV, camera system

Controlling system

Access system, input system

Drawing documentation shall include all electric nominal quantities.
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» Pomocné konstrukéni vykresy.

» Dispozi¢ni vykresy uzemnéni a ochrany pied bleskem, pospojovani.

» EZS.

» Telekomunikace, telefony, rozhlas, LAN, Ethernet.

» Uzavfeny televizni okruh, kamerovy systém.

» Dispecersky systém.

» Piistupovy systém, vstupni systém.Vykresova dokumentace musi obsahovat veskeré
jmenovité el. veliCiny.



27. Documentation extent and format

27.1 Implementation documentation

Every document (drawing, report) has to be saved as a single file.

Structure of the chapters:

00 — Table of contents

01 — Technical report

02 — Material specification

03 — Device specification

04 — List of appliances

05 — List of sensors

06 — Electric connections and the control system, visualization

07 — Cable table

08 — Cable routes

09 — Calculations (configuration of individual protections, lighting, emergency lighting, short
circuits and voltage losses, intrinsic-safety of the circuits, etc.)

10 — Layout overview diagrams

11 — Single-pole diagrams

12 — Block diagrams

13 — Electro line diagram + connections to the control and other visualization systems

14 — Layout of the appliances

15 — Layout of the cable routes and intermediate cross sections through the cable route

16 — Grounding system layout

17 — 3D models will be delivered in the native format of the application, in which they were
created, with all the data that are necessary for displaying the model in the browsers that are
compatible with the original application, i.e. including the databases of the used technical data,
3D objects, 2D diagrams and information about mutual connections of individual objects (i.e.
mutual connections from the database perspective, 3D and 2D).

27.2 As-built documentation

Every document has to be saved as a single file. Sets of technical drawings (wiring diagrams of the given
device) will be stored in one active cross-referenced PDF file.

Structure of the chapters:

00 — Table of contents — in the current MS Excel version + pdf, etc.
01 — Technical report — doc + pdf

02 — Material specification — xls + pdf

03 — Device specification— xls (doc) + pdf

04 — List of appliances — xlIs + pdf

05 — List of sensors — xIs + pdf
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27. Rozsah a format dokumentace

27.1 Realizac¢ni dokumentace

Kazdy dokument (vykres, zprava) musi byt ulozen jako jeden soubor.

Clenéni kapitol:

00 - Obsah

01 — Technické zprava

02 — Specifikace materidlu

03 — Specifikace zafizeni

04 — Soupis spotiebict

05 — Soupis snimaci a ¢idel

06 — Vazby elektro a tidici systém, vizualizace

07 — Kabelova tabulka

08 — Kabelové trasy

09 — Vypocty (nastaveni ochran, osvétleni, nouzové osvétleni, zkraty a ibytky napéti, jiskrova
bezpec¢nost obvodd, ...)

10 — Dispozice piechledova schémata

11 — Jednopodlové schémata

12 — Blokové schémata

13 — Liniové schémata elektro + vazba na fidici a dal$i vizualiza¢ni systémy

14 — Dispozi¢ni uspotadani spotiebict

15 — Dispozi¢ni uspotradani kabelovych tras a prubézné fezy kabelovou trasou

16 — Dispozice uzemnéni

17 — 3D modely budou dodavany v nativnim forméatu aplikace, v niz byly vytvofeny se v§emi
potiebnymi daty nutnymi pro zobrazeni modelu v prohlizecich kompatibilnich s plivodni
aplikaci, tj. v€etné databazi pouzitych technickych dat, 3D objektli, 2D schémat a informaci
o vzajemnych vazbach objektl (tj.

vzajemné propojeni z pohledu databéze, 3D a 2D).

27.2 Dokumentace skute¢ného provedeni

Kazdy dokument musi byt ulozen jako jeden soubor. Sady technickych vykresi (schémata zapojeni
daného zafizeni) budou uloZeny v jednom aktivnim PDF souboru s kiizovymi odkazy.

Clenéni kapitol:

00 — Obsah — v aktualni verzi MS Excel + pdf, atd.
01 — Technické zprava — doc + pdf

02 — Specifikace materialu — xIs + pdf

03 — Specifikace zafizeni — xIs (doc) + pdf

04 — Soupis spotiebict — xIs + pdf

05 — Soupis snimact a ¢idel — xIs + pdf



e 06 — Electric connections and the control system, Electro supervision worksite — xIs + pdf
e 07— Cable table — xIs + pdf
e 08— Cable routes — xIs + dwg + pdf

e 09 — Calculations (configuration of individual protections, lighting, emergency lighting, short

circuits and voltage losses, intrinsic-safety of the circuits, etc.) - pdf
e 10 - Layout overview diagrams — dwg + pdf
e 11 - Single-pole diagrams — dwg + pdf
e 12— Block diagrams — dwg + pdf

e 13— Electro line diagram + connections to the control system (Electro supervision worksite) —

dwg + pdf
e 14— Layout of the appliances — dwg + pdf

o 15— Layout of the cable routes and intermediate cross sections through the cable route — dwg

+ pdf
e 16 — Grounding system layout — dwg + pdf

e 17 — 3D models will be delivered in the native format of the application, in which they were
created, with all the data that are necessary for displaying the model and information about
mutual connections of individual objects (i.e. mutual connections from the database

perspective, 3D and 2D).

27.3 Accompanying technical electro documentation

Declaration of conformity

Certificates

Manufacturer’s test records

Protocols on individual product tests

Records on functionality tests of the work

Quality and completeness certificate

Calibration protocols, verification confirmation of the given measuring tool
Assembly and test regulations

Assembly and operation manuals

Maintenance regulation

Revisions approved by ORLEN Unipetrol maintainer (electro maintenance) ACCORDING TO N

11 006, Annex 7 to the RZ Revision Form
Revision summary report (revision overall report)

It is a written document prepared by a revision technician with the appropriate
Certification for electric installations (devices), which incorporates individual revision
reports issued for individual parts of the given electric installation (device). Such a report

specifies the condition of the given electric installation (device) at the time of the revision.

It also demonstrates compliance with the requirements for occupational and operation
safety of the device in question and with the corresponding operation documentation
requirements.

This revision summary report must be prepared in a way that individual VRZ are
compared with the real situation. Should any deficiencies be found in the missing parts of
the given electrical installation (device), these parts must be implemented by the revision
technician:

a)  who is preparing the given revision summary report, or
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06 — Vazby elektro a fidici systém, Dohledové pracovisté — xlIs + pdf

07 — Kabelova tabulka — xIs + pdf

08 — Kabelové trasy — xIs + dwg + pdf

09 — Vypocty (nastaveni ochran, osvétleni, nouzové osvétleni, zkraty a ubytky napéti, jiskrova
bezpecnost obvodd, ...) - pdf

10 — Dispozice pichledova schémata — dwg + pdf

11 — Jednopolové schémata — dwg + pdf

12 — Blokové schémata — dwg + pdf

13 — Liniové schémata elektro + vazba na fidici systém (Dohledové pracovisté) — dwg + pdf
14 — Dispozi¢ni usporadani spotiebict — dwg + pdf

15 — Dispozi¢ni usporadani kabelovych tras a prubézné fezy kabelovou trasou — dwg + pdf
16 — Dispozice uzemnéni — dwg + pdf

17 — 3D modely budou dodavany v nativnim formatu aplikace, v niz byly vytvoieny se vSemi
potfebnymi daty nutnymi pro zobrazeni modelu a informaci o vzéjemnych vazbach objektii
(4. vzajemné propojeni z pohledu databéze, 3D a 2D).

27.3 Pruvodné technicka dokumentace elektro

Prohléaseni o shod¢

Certifikaty

Zaznamy o zkouskach od vyrobce

Protokoly o kusové zkouSce

Zaznamy o funk¢nich zkouskach dila

Osvédceni o jakosti a kompletnosti

Kalibraéni protokoly, potvrzeni o ovéteni stanoveného métidla
Montazni a zkuSebni piedpisy

Navody na montaZz a obsluhu

Ptedpis pro udrzbu

Revize odsouhlasené Udrzovatelem (technik elektro) ORLEN Unipetrolu DLE N 11 006
ptiloha 7 formulate RZ

Souhrnné zpréva o provedeni revize (celkova zprava o provedeni revize)

— Jedna se o pisemny doklad vypracovany reviznim technikem s odpovidajicim
Osvédcenim pro elektrické instalace (zatizeni) s vyuZitim jednotlivych zprav o
provedeni revize vystavovanych k jednotlivym ¢astem elektrické instalace (zatizeni),
z néhoz je patrny stav elektrické instalace (zatizeni) v dobé provadéni revize a
splnéni pozadavkl na bezpe€nost prace a provozu tohoto zafizeni a na jeho provozni
dokumentaci.

— Tato souhrnnd zprava o revizi musi byt provedena tak, Ze budou zkontrolovany
jednotlivé VRZ se skutecnosti. V ptipad¢ zjisténi nedostatku v chybégjicich ¢astech
elektrické instalace (zafizeni) , musi byt tyto ¢asti provedeny reviznim technikem:

— a) ktery provadi souhrnnou zprévu o provedené revize, nebo

— b)  ktery vystavil VRZ a tato zprava nese nedostatky charakteru chybé&jicich ¢asti
elektricke instalace (zafizeni).



— b) who has issued the VRZ, and this report has deficiencies of the character of missing
parts of the electric installation (device).

The summary report on the revision is carried out on the basis of NV 190/2022 Coll., when initial revisions are
issued in parts, only one summary VRZ must be issued before handing over and putting the entire dedicated
electrical equipment into permanent operation..
e Completed registration cards of electric devices for recording inspections, tests and measurements
of the given electric devices pursuant to CSN 33 1500 for subsequent revisions
e Grounding protocols
e Proof of passing the exam according to Government Regulation 194/2022
e Welder certificate pursuant to CSN EN ISO 9606-1
e Employee training certificate pursuant to CSN EN 60079-17 , Appendix B (for assembly works in
Ex environments)
e TICR authorization for assemblies and revisions od designated technical devices
e In case of class | equipment to submit a document based on the equipment certificate (TICR)
e Ask Ol for the approval of revision technicians to perform inspections on the Operator's electrical
equipment.
To submit scans of all default revision reports to Ol
Documents related to implemented fire plugs / dividers
Training records
Setup protocols (FC, soft starters, protections)
Setup of programmable devices
Acceptance proceedings records related to individual parts of the work
Waste liquidation documentation
Catalogue sheets with complete order numbers
Installation media (external disc, flash)
Other specific documents (documents needed for the final building approval etc.)
Other documents pursuant to a more detailed specification

The as-built documentation and all studies will be the property of the investor without any notes included in
the document that would state otherwise.

The documentation in the PDF format will be in an active format with cross references and will allow for
fast text searching and selection. It will not be only scanned in the form of a picture.

All documentation, including 3D models will be also submitted in the native format of the application, in
which it was created, with all the data that are necessary for being displayed in the browsers that are compatible
with the original application or directly in it, i.e. including the databases of the used technical data, stating full
names of the used SW applications, including their versions (for example, Autocad 2010, Aveva E3D 1.1.0, PDMS
12.1.SP2, Inventor 2017, etc.).

The drawing documentation, submitted in the DWG format, will be in an editable form with individual
blocks divided into “text and lines” and without external references.

3D documentation will be submitted in the form of a complete project in the nwd format (Navisworks
program from Autodesk).

27.4 Number of documentation copies

 Implementation documentation for approval (IFC)
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Souhrnné zprava o provedeni revize se provadi na z zakladé NV 190/2022 Sb,, pti vystavovani
vychozich revizi po c¢astech, musi byt pred predanim a uvedenim celého vyhrazeného
elektrického zatizeni do trvalého provozu vystavena pouze jedna souhrnna VRZ..

e Vyplnéné Evidencni karty elektrického zafizeni pro zaznam o prohlidce, zkouskach a méfeni
elektrického zafizeni podle CSN 33 1500 pro nasledujici revize

Protokoly o uzemnéni

Doklad o slozeni zkousky dle Natizeni vlady 194/2022

Certifikat svate¢t dle CSN EN ISO 9606-1

Osvédéeni o proskoleni pracovnikii dle CSN EN 60079-17 , piiloha B (v ptipadé montaznich
praci v prostredi Ex)

Opravnéni TICR k montaZi a revizim vyhrazenych technickych zafizeni

eV piipadé zafizeni tiidy I pfedat doklad na zakladé Osvédéeni zatizeni (TICR).

e TICRu Pozéadat OI o schvéleni reviznich technikl k vykonu provadéni revizi na
elektrozatizeni Provozovatele.

Predat scan veskerych VRZ na Ol

Doklady o provedenych protipoZzarnich ucpéavkach / prepazek
Zaznamy o zaskoleni

Protokoly o nastaveni (FM, softstartér, ochrany)

Nastaveni programovatelnych zatizeni

Zapisy o piejimkach ¢asti dila

Doklad o likvidaci odpadu

Katalogové listy s tiplnym objednacim ¢islem

Instala¢ni média (externi disk, flash)

Dalsi specifické doklady (doklady pottebné ke kolaudaci atd.)
Dalsi doklady podle blizsi specifikace

Dokumentace skute¢ného provedeni a vSechny studie budou majetkem investora, bez poznamek
v dokumentu, které by hovoftily néco jiného.

Dokumentace ve formatu PDF bude v aktivnim formatu s kiizovymi odkazy a bude umoziovat
vyhledavani a vybirdni textu - nebude to pouze scan ve formé obrazku.

Veskera dokumentace véetné 3D modelii bude pfedavana také v nativnim formatu aplikace, v niZ byla
vytvofena, se vSemi potiebnymi daty nutnymi pro zobrazeni v prohlizec¢ich kompatibilnich s pivodni
aplikaci nebo piimo v ni, tj. v€etné databazi pouZitych technickych dat a s uvedenim plnych nazvl pouzitych
SW aplikaci véetné jejich verzi (napt. Autocad 2010, Aveva E3D 1.1.0, PDMS 12.1.SP2, Inventor 2017
apod.).

Vykresova dokumentace pfedavana ve formatu DWG bude v editovatelné formé s bloky rozloZzenymi
na ,text a ¢ary* a bez externich referenci.

3D dokumentace bude dodana ve forme kompletniho projektu ve formatu nwd (program Navisworks
firmy Autodesk).



 As-built documentation (Red Correct — for being accepted to a trail operation — corrected after the start-
up) 1 copy

* As-built documentation 6 copies
Electronic documentation will be submitted on a CD, DVD, flash card or external disc.

27.5 Particular documents

» Methodology S350/1 — Requirements for the drawing documentation of the pipeline distribution network
isometrics

« Methodology S350/2 — Implementation requirements for procedural flow diagrams (PFD) and P&ID
diagrams

» Methodology S350/3 — List and structure of the DCC codes

+ Standard N 11003 — Operation of electric machines

« Standard N 11972 — Acceptance conditions for complete pressure containers, steam boilers and their parts
« Standard N 11984 — Standard for submitting technical documentation to new machines and devices

27.6 Document authorization

Authorization is required for the documents of the following types:

 Drawing of devices or their parts, connection diagrams, PI&D,

« Certifications (certificates, protocols)

« Calculations, technical reports

» Documents that require authorization pursuant to the legislation of the Czech Republic

The actual authorization has to be implemented pursuant to the following rules:

« For printed copies, which are submitted to UTA, by a stamp that identifies the given document supplier or
by a signature of the person that is responsible for the validity of the included data; the stamp as well as the
signature have to be original, not copies;

« For electronic versions of the originals, by inserting the given picture with the signification data — see the
printed version;

» The stamp or the picture with the signification data has to be affixed in a way that does not make any data
included on the drawing or document (in the case of bills of material) illegible;

+ Should the stated documents include added hand-written changes, this fact has to be authorized in the
above stated manner, depending on the given printed or electronic version of the document in question.

Authorization is not required for other documents that are not stated here.

27.7 Document identification

All submitted documents in the printed or electronic form have to include at least the following information:
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27.4 Pocty kopii dokumentace

« realiza¢ni dokumentace ke schvaleni (IFC) 3 kopie
 dokumentace skutecného provedeni (Red Correct — pro

prevzeti do zkusebniho provozu — opravena po najeti) 1 kopie
» dokumentace skutecného provedeni (AS BUILT) 6 kopii

Elektronickd dokumentace bude dodana na, flash paméti nebo externim disku.

27.5 Upresnujici dokumenty

» Metodika S350/1 - Pozadavky na vykresovou dokumentaci izometrii potrubnich rozvoda

» Metodika S350/2 - Pozadavky na zhotoveni schémat tokt procesu (PFS) a schémat P&ID

» Metodika S350/3 - Seznam a struktura hodnot DCC kodu

« norma N 11003 - Provoz elektrickych strojii

» norma N 11972 - Pfejimaci podminky pro kompletni tlakové nadoby, parni kotle a jejich casti

* norma N 11984 - Norma pro dodavani technické dokumentace k novym strojiim a zafizeni

27.6 Autorizace dokumentu

Autorizace je pozadovéana u dokumentl typu:

* vykres zafizeni nebo jeho Casti, schéma zapojeni, P1&D,
« certifikat (atest, protokol)

* vypocet, technicka zprava

« dokumenty vyzadujicich autorizaci dle legislativy Ceské republiky

Autorizace musi byt provedena autorizace dle nasledujicich pravidel:

« u ti§téného pare, které je piedavano do UTA, razitkem identifikujicim dodavatele dokumentu nebo
podpisem osoby zodpovédné za aktudlnost obsaZenych dat, razitko i podpis musi byt original, nikoliv kopie

* u elektronické verze origindlu vloZenim obrazku se signifika¢nimi 0daji - viz tiSténd verze

* razitko nebo obrazek se signifikacnimi udaji musi byt umistén tak, aby neznemozioval ¢itelnost
jakychkoliv udaji uvedenych na vykrese nebo dokumentu (v ptipadé kusovniki)

* jsou-li soucasti uvedenych dokumenti ru¢né dopisované zmény, musi byt tyto autorizované vyse
uvedenym zplisobem v zavislosti na tisténé nebo elektronické verzi dokumentu.

Pro ostatni zde neuvedené dokumenty neni autorizace vyZadovana.
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» Number or code that allows for a clear and unambiguous document identification (specified by the internal

numbering system of the given contractor - author) 977 TIdentifikace dokumenti

« Document name

» Classification code
Kazdy z ptedavanych dokumentli musi byt v tisténé i elektronické verzi oznacen minimalné

« Creation date (original, copy creation) ssleduiicimi adaii
nasledujicimi udaji:

» Document revision number (for drawings and diagrams)

o ) _ ) _ * Cislem nebo kdédem umoziujicim jednoznacnou identifikaci dokumentu (déno internim ¢islovanim
This information, apart from other data, forms a part of the lists of the submitted documentation. dodavatele — autora)

* nazvem dokumentu

* klasifikacnim kodem

« datem vytvoteni (zkresleni, vytvoteni kopie)

* Cislem revize dokumentu (v pfipad¢ vykrest a schémat)

Tyto udaje jsou, kromé dalsich dat, obsahem seznamii piedavané dokumentace.
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28. Qualification requirements

AUTHORIZATION:

» OF THE APPROPRIATE TYPE AND EXTENT RELATED TO TECHNICAL QUALIFICATION
(TICR) to conduct the following activities: assemblies, repairs, revisions and tests of electric devices

» For the assembly of fire plugs / dividers

CERTIFICATES (generally):

» Proof of passing the exam according to Government Regulation 194/2022 (required employee
qualification to be demonstrated by the supplier / assembly company prior to the commencement
of the assembly activities)

» On qualification for performing revisions and inspections of fire safety equipment as per Act No.
133/1985 Coll., Decree 246/2001 Coll., and Decree 221/2014 Coll. (e.g., fire damper, fire barriers,

fire doors and emergency lighting)

> certificate from the manufacturers for installation of cable products- cable assemblies and adapters
for low and medium voltage cables

CERTIFICATES (TICR):
» for conducting revisions of electric devices

AUTHORIZATION:

> to issue B orders

» work permit recipient

» OHS training

> fire protection training

> training for works at heights

> training of drivers

» training on local regulations, N 11006, etc.

> construction site switchboards (valid revisions)

> to submit the appropriate employee training certificate pursuant to CSN EN 60079-17 , Appendix
B (for assembly work in Ex environments)

> to submit the WELDER CERTIFICATES pursuant to CSN EN ISO 9606-1

» to submit manufacturer authorization for the assembly of electric installations (devices), (for
example, heating systems)

EQUIPMENT:

» non-flammable work overalls, helmets, protective goggles, work footwear, work gloves
> gas detectors

» evacuation gas masks

» SCBA(employee training)

> work tools (revisions of electric devices)

» measuring instruments (calibration)

» safety harnesses for working at heights

> etc., pursuant to local regulations and current operating requirements.
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28. Kvalifika¢ni predpoklady

e OPRAVNENI:

> PRISLUSNEHO DRUHU A ROZSAHU ODBORNE ZPUSOBILOSTI (TICR)
k ¢innosti: montaze, opravy, revize a zkousky elektrickych zafizeni
» Pro montdz protipozarnich ucpavek / prepazek

OSVEDCENI (obecng):

» Doklad o slozeni zkousky dle Natizeni vlady 194/2022 (pted zahajenim montaznich ¢innosti

dodavatelska firma /montazni organizace/ dolozi kvalifikaci pracovnikil)

» O odborné zpusobilosti pro provadéni revizi a kontrol pozarné bezpec¢nostniho zafizeni dle
zakona €. 133/1985 sb. , vyhl. 246/2001 Sb. a vyhl. 221/2014 Sb. (napt. pozarni klapky,
protipozarni piepazek, pozarnich dveti a Nouzového osvétleni)

» Osvédceni od vyrobcetl kabelovych produkti- pro montaz kabelovych souborti a koncovek pro
nn a vn kabely

OSVEDCENTI (TICR):
> k provadéni revizi elektrickych zafizeni

POVERENT:

» vystavovani piikazu B

» ptijemce povoleni na praci

» Skoleni BOZP

» Skoleni PO

» Skoleni prace ve vyskach

» proskoleni fidica

» proskoleni z mistnich ptedpisi, N 11006 apod.

» staveniStni rozvadéce (platné revize)

> predlozit Osvédéeni o proskoleni pracovnikii dle CSN EN 60079-17 , piiloha B (v piipadé
montdznich praci v prostfedi Ex)

> predlozit CERTIFIKATY SVARECU dle CSN EN ISO 9606-1

» predlozit opravnéni vyrobce pro montéaz elektrické instalace (zafizeni), (napf. otopné systémy)

VYBAVENOST:

» nehotlavé montérky, pfilby, ochranné bryle, pracovni obuv, pracovni rukavice,
» detektory plynd,

» evakuacni plynové masky,

» IDP (proskoleni pracovniki),

» pracovni nafadi (revize elektrickych spotiebicit),

» m¢éfici pristroje (kalibrace),

» bezpecnostni postroje pro vyskové prace,

» atd. dle mistnich ptedpisii a aktualnich pozadavktl provozu.
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29. Other requirements 29. Ostatni pozadavky

All new installations of individual electric parts shall include delivery of spare parts and consumable material ~ Soucasti kazdé nové instalace elektro ¢asti musi byt dodavka nahradnich dilti a spotiebniho materialu
for one-year and five-year operation. pro jednolety a pétilety provoz.

Pursuant to the given government regulation, for Class | equipment the assembly company shall secure  Dle Nafizeni vlady po ukonceni realizace zakazky pro zafizeni tfidy I montazni organizace zajisti
submission of Class | equipment certificate (the device cannot be put into operation without this certificate). Osvédceni zafizeni tiidyl (TICR). (bez tohoto Osvédceni nelze zafizeni uvést do provozu).
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30. Access to substations

Substations are used for distributing and transforming energy of various voltage levels. Furthermore, they
also house electric devices used for drive speed control, backup power supplies and monitoring. Electric
maintenance employees are usually not permanently present at the substations.

Substations can be entered only by persons with a sufficient qualification with a proof of passing the exam
according to Government Regulation 194/2022

As a part of their obligations, the given qualified persons inspect the devices here in accordance with N
11006 or conduct works that have been permitted based on a “Work permit” or, if applicable, “Permit subject to
notification” by the foremen of individual production units.

All substation entrances are secured at least by the common means, such as common or security locks with
cylindrical keys or security padlocks. The main substations are equipped with a higher degree of security, such
as camera communication devices and movement sensors.

All entrances should be equipped with a master key system, already in use at Uni RPA.

Persons who conduct work at the substations, who have been sufficiently trained and who have sufficient
technical knowledge are assigned unified, registered keys. All other persons can enter the substations only if
accompanied and supervised by a qualified and authorized employee!

No entrances to and exits from the substations are locked in order to ensure a fast escape in
emergency situations!

All persons who enter the substations must use the main entrance!

Employees may conduct all work in the substations while wearing the appropriate work clothes. The PPE
(head, sight and hearing protection) will be determined and specified in more detail by an authorized electro
technician pursuant to the situation at the given workplace. The equipment will be stated on the given “Work
permit”.

For long-term activities (for example, device construction), corresponding keys can be lent subject to
specified conditions and signature of the given implementer representative.

e Main substations

The entrances to the main substations should be equipped with a monitoring camera system, oriented
towards the main entrance and the entrances to individual parts of the substations. The recording will be backed
up for a period of 14 days. The recording will be backed up in a loop. All cameras will be equipped with
movement indication and the actual recording will be activated upon movement detection by a certain camera.

All entrances should be equipped with a master key system, already in use at Uni RPA.

All entrances should be equipped with a magnetic card reader. The used cards will be the entry cards to the
premises of Uni RPA
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30. Vstupy do rozvoden

Rozvodny slouzi k distribuci a transformaci energie o ruznych hladinach napéti. Dale slouzi pro
umisténi elektrickych zafizeni slouzicich k fizeni otaek pohontl, zalohovaného napajeni a monitoringu.
Rozvodny jsou vétSinou bez trvalé piitomnosti pracovniki elektroudrzby.

Do rozvoden maji pristup pouze osoby s dostate¢nou kvalifikaci s Dokladem o sloZeni zkousky dle
Natizeni vlady 194/2022 .

Kvalifikované osoby zde konaji v ramci svych povinnosti kontrolu zafizeni dle N 11006 nebo prace,
které byly povoleny na zékladé vydaného ,,Povoleni k praci®, ptipadn€ na zdklad¢ ,,Povoleni na ohlasku*
mistry vyrobnich celki.

Veskeré vstupy do rozvoden jsou zabezpeceny minimaln¢ béznymi prostiedky, jako jsou bézné nebo
bezpecnostni vlozky s cylindrickymi kli¢i nebo bezpecnostnimi visacimi zamky. Hlavni rozvodny jsou
opatieny vysSim stupném zabezpeceni, jako jsou kamerové dorozumivaci zatizeni a pohybova cidla.

Vsechny vstupy budou opatieny systémem jednotného kli¢e jiz pouzivaného v Uni RPA.

Osoby vykonavajici ¢innosti na rozvodnach, majici dostatecna skoleni a odborné znalosti jsou
vlastniky evidovanych jednotnych klict. Ostatni osoby se po rozvodnach mohou pohybovat pouze
vV doprovodu a pod dozorem kvalifikovaného a povéreného pracovnika!

Zadné vchody, resp. vychody z rozvoden se nezamykaji z divodu moZnosti rychlého winiku
Vv pripadé nebezpeci!

Kazda osoba vstupujici do rozvoden musi pouzit hlavni vchod!

Cinnosti na rozvodnidch mohou pracovnici provadét pouze v pracovnim odévu. Vybaveni OPP
(ochrana hlavy, oc¢i a sluchu) bude stanoveno a uptesnéno odpovédnym technikem elektro dle situace na
pracovisti se zapisem do ,,Povoleni k praci®.

Pti dlouhodobych c¢innostech napi. realizace vystavby zafizeni lze zapujcit kliCe proti ujednani
podminek a podpisu zastupce realizatora.

e Hlavni rozvodny
Vstupy do hlavnich rozvoden budou opatfeny kamerovym monitorovacim systémem smérovanym
na hlavni vchod a na vstupy do jednotlivych €asti rozvoden. Tento zaznam bude zalohovany po dobu
14dni a bude se zalohovat ve smy¢ce. VSechny kamery budou vybaveny indikaci pohybu a zaznam bude
pofizovan v piipad¢ detekce pohybu na urcitou kameru.

Vsechny vstupy budou opatieny systémem jednotného klice jiz pouzivaného v Uni RPA.

Vsechny vstupy budou opatieny ¢teCkou magnetickych karet pouzivanou jako vstupni karta do arealu
Uni RPA
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31. Appendices 31. Prilohy

1) Type connection of the backup power supply system pursuant to TIER 11 (block diagram) 1) Typové zapojeni zalozniho napajeni dle TIER III (blokové schéma)

2) Type connection of the heating switchboard - outlets, lead and signals (2 sheets) 2) Typové zapojeni otopového rozvadéce — vyvody, ptivod a signalizace (2 listy)

3) Directive S428 - Designated fire protection material means and designated types of fire safety devices. 3) Smérnice S428 — Vyhrazené vécné prostfedky pozarni ochrany a vyhrazené druhy pozarné

4) Switchboard marking proposal bezpecnostnich zafizeni.

5) LDS connection conditions — for the current version, see http://www.unipetrolrpa.cz/CS/sluzby- 4) Navrh znaceni rozvadécu
areal/chempark-zaluzi/lokalni-distribucni-soustava/Stranky/pravidla-provozovani-lds.aspx 5) Pfipojovaci podminky LDS — aktudlni verze viz http://www.unipetrolrpa.cz/CS/sluzby-

6) Requirements on industrial uninterruptible power source areal/chempark-zaluzi/lokalni-distribucni-soustava/Stranky/pravidla-provozovani-lds.aspx

6) Pozadavky na prumyslovy zdroj zalozniho napajeni
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32. Related standards and regulations

All standards and regulations are always valid including their editions, amendments, extensions and
changes in valid revision.

CSN 73 0875

CSN EN 62271-200

CSN 33 3051

CSN EN 60034-30-1

CSN 33 2000-5-51

CSN 34 1610
CSN EN 60079-14

CSN IEC/TR 61439-0
CSN EN 61439-1
CSN EN 61439-2
CSN EN 61439-3

CSN EN 61439-5
CSN EN 61439-6

CSN EN 62040-3
CSN EN ISO 12944-2

CSN 73 0875

CSN 73 0848

Regulation EU

2009/125/EC

Fire protection of buildings - Setting specification for design of fire detection
and fire alarm systems in terms of fire safety concept

Medium voltage connecting and control devices - Part 200: Metallically covered
alternating current switchboards for nominal voltages between 1 kV and 52 kV,
inclusive

Protection of electric machines and distribution devices

Rotating electric machines - Part 30-1: Efficiency classes of alternating-current
motors powered from an electricity network (IE code)

Low voltage electric installations - Part 5-51: Selecting and building electric
devices — General principles

Electrical heavy current in industrial facilities

Explosive atmospheres - Part 14: Proposing, selecting and establishing electric
installations

Low voltage switchboards - Part 0: Switchboard specification manual
Low voltage switchboards - Part 1: General stipulations
Low voltage switchboards - Part 2: Power switchboards

Low voltage switchboards - Part 3: Distribution boards designed for laymen
(DBO)

Low voltage switchboards - Part 5: Power switchboards
Low voltage switchboards - Part 6: Busbar distribution lines
Uninterruptible Power source

Paints — Anticorrosion protection of steel structures using painting products -
Part 2: Classification of exterior environments

Building fire safety — Determining conditions for proposals of electric fire
signaling systems within the frame of a given fire safety solution

Fire safety of buildings — Cable distributions

on Determining the frame for eco-design specifications of energy appliances

Committee Directive No. that implements Regulation of the European Parliament and Council No.

640/2009

20005/32/EC from the perspective of the eco-design of electric motors

Committee Directive No. that implements Regulation of the European Parliament and Council No.

4/2014
Decree No. 246/2001

20005/32/EC from the perspective of the eco-design of electric motors.

on determining fire safety conditions and conditions of state fire supervision (fire
prevention regulation)
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32. Souvisejici normy a piedpisy
Vsechny normy a piedpisy plati se v§emi edicemi, dodatky, rozsifenimi a zménami V platné revizi.

CSN 73 0875

CSN EN 62271-200

CSN 33 3051

CSN EN 60034-30-1

CSN 33 2000-5-51

CSN 34 1610

CSN EN 60079-14

CSN IEC/TR 61439-0
CSN EN 61439-1
CSN EN 61439-2
CSN EN 61439-3

CSN EN 61439-5
CSN EN 61439-6
CSN EN 62040-3

CSN EN ISO 12944-2

CSN 73 0875

CSN 73 0848

Smeérnice EU 2009/125/ES

Nartizeni komise ¢. 640/2009

Naftizeni komise ¢. 4/2014

Vyhlaska ¢. 246/2001

Vyhlaska ¢. 221/2014

Pozarni bezpecnost staveb - Stanoveni podminek pro navrhovani
elektrické pozarni signalizace v rdmci pozarné bezpecnostniho feSeni

Vysokonapétova spinaci a fidici zafizeni - Cast 200: Kovové kryté
rozvadéce na stiidavy proud pro jmenovitd napéti nad 1 kV do 52 kV
véetné

Ochrany elektrickych stroji a rozvodnych zatizeni

To¢ivé elektrické stroje - Cast 30-1: Tidy udinnosti stiidavych motort
provozovanych ze sité¢ (IE kod)

Elektrické instalace nizkého napdti - Cast 5-51: Vybér a stavba
elektrickych zatizeni - VSeobecné piedpisy

Elektricky silnoproudy rozvod v priimyslovych provozovnach

Vybusné atmosféry - Cast 14: Navrh, vybér a zfizovani elektrickych
instalaci

Rozvadéée nizkého napéti - Cast 0: Navod na specifikaci rozvadéci
Rozvadéde nizkého napéti - Cast 1: Vieobecna ustanoventi

Rozvadéee nizkého napéti - Cast 2: Vykonové rozvadéde

Rozvadéée nizkého napéti - Cast 3: Rozvodnice uréené k provozovani
laiky (DBO)

Rozvadéée nizkého napéti - Cast 5: Rozvadéee pro veiejné distribudni sité
Rozvadéee nizkého napéti - Cast 6: Piipojnicové rozvody

Zdroje nepteruSovaného napajeni (UPS)

Natérové hmoty - Protikorozni ochrana ocelovych konstrukci ochrannymi
natérovymi systémy - Cast 2: Klasifikace vnéjSiho prostredi

Pozarni bezpecnost staveb - Stanoveni podminek pro navrhovani
elektrické poZarni signalizace v rdmci poZarné bezpecnostniho feSeni

Pozarni bezpecnost staveb — Kabelové rozvody

o stanoveni ramce pro urceni pozadavkil na ekodesign energetickych
spotiebicil

kterym se provadi smérnice Evropského parlamentu a Rady 20005/32/ES,
pokud jde o pozadavky na ekodesign elektromotorti

kterym se provadi smérnice Evropského parlamentu a Rady 20005/32/ES,
pokud jde o poZzadavky na ekodesign elektromotora.

o stanoveni podminek pozarni bezpecnosti a vykonu statniho pozarniho
dozoru (vyhlaSka o pozarni prevenci)

vyhlaska o pozarni prevenci



Decree No. 221/2014

Act No. 258/2000 Coll.

Government Directive
No. 272/2011 Coll.
Act No. 201/2012 Coll.

Regulation No. 87/2014
Coll.

Regulation L14 of the
Civil Aviation Authority

Directive No.

1516/2007/EC

EU Regulation 517/2014

Act No. 360/1992 Coll.,

Act No. 458/2000 Coll.

Government Regulation
190/2022

Government Regulation
194/2022

Act No. 250/2021

CSN EN 14175-1
CSN EN 14175-2
CSN EN 14175-3
CSN EN 14175-4
CSN P CEN/TS 14175-5
CSN EN 14175-6

CSN EN 14175-7

CSN EN 60079-0

Regulation on fire prevention

on Public Health Protection and on an Amendment to Certain Related Acts
on Health Protection against Harmful Effects of Noise and Vibration

on Air Protection
which changes Act No. 201/2012 Coll. on Air Protection (amendment)

Aeronautical regulation “Airport L14”

which determines, in compliance with Directive No. 842/2006/EC, standard
requirements for inspecting the tightness of stationary cooling and air-
conditioning devices and thermal pumps, which contain some fluoride
greenhouses gases

Regulation on fluorinated greenhouse gases

on Practice of Profession of Authorized Architects and Authorized Engineers
and Technicians Working in the Field of Building Constructions

Energy Act

Government regulation on reserved technical electrical equipment and
requirements for ensuring their safety.

Government regulation on requirements for professional competence to perform
work on electrical equipment and professional competence in electrical
engineering

Act on occupational safety in connection with the operation of reserved technical
equipment and on the amendment of related laws

Fume hoods — Part 1: Terminology

Fume hoods — Part 2: Safety and power output requirements

Fume hoods — Part 3: Type test methods

Fume hoods — Part 4: Test methods (On site)

Fume hoods — Part 5: Installation and maintenance recommendations
Fume hoods — Part 6: Fume hoods with variable air flow

Fume hoods — Part 7: Fume hoods for high thermal loads and acid concentrations

Explosive atmospheres — Part 0: Devices — General requirements

CSN CLC/TR 60079-32-1 Explosive atmospheres - Part 32-1: Electrostatic Hazards - Guidance

CSN EN 12469

CSN 038373

Biotechnology — Efficiency criteria of microbiological safety boxes

Principles of the operation, maintenance and revision of the protection against
corrosion of metal pipes and cables with metal sheathing, installed in the ground.
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Zakon €. 258/2000 Sb.
Natizeni vlady ¢.
Sh.

Zakon ¢. 201/2012 Sb.

Ptedpis ¢. 87/2014 Sb.

Piedpis L14 Ufadu pro civilni

letectvi

Naftizeni 1516/2007/ES

Naftizeni EU 517/2014
Zékon ¢. 360/1992 Sb.,

Zakon €. 458/2000 Sb.

Natizeni vlady190/2022
Natizeni vlady194/2022

zakon ¢. 250/2021 Sb.

CSN EN 14175-1
CSN EN 14175-2

CSN EN 14175-3
CSN EN 14175-4
CSN P CEN/TS 14175-5
CSN EN 14175-6

CSN EN 14175-7

CSN EN 60079-0
CSN CLC/TR 60079-32-1

CSN EN 12469

CSN 038373

272/2011

N 11 012 CZ-EN

o ochrané vetejného zdravi a o zméné nékterych souvisejicich zdkoni

o ochrang zdravi pted neptiznivymi ucinky hluku a vibraci

0 ochrané ovzdusi

kterym se méni zakon €. 201/2012 Sb. o ochran¢ ovzdusi (novelizace)

Letecky ptedpis ,,Letisté L14*

kterym se v souladu s natizenim ¢. 842/2006/ES stanovi standardni
pozadavky na kontrolu té€snosti staciondrnich chladicich a klimatiza¢nich
zatizeni a tepelnych cerpadel obsahujicich nékteré fluorované sklenikové

plyny
Natizeni o fluorovanych sklenikovych plynech

o vykonu povolani autorizovanych architektti a o vykonu povolani
autorizovanych inZenyri a technikli ¢innych ve vystavbé

Energeticky zékon

Natizeni vlady o vyhrazenych technickych elektrickych zatizenich a
pozadavcich na zajisténi jejich bezpecnosti

Natizeni vlady o pozadavcich na odbornou zpusobilost k vykonu ¢innosti
na elektrickych zatizenich a na odbornou zpusobilost v elektrotechnice

Zakon o bezpecnosti prace v souvislosti s provozem vyhrazenych
technickych zafizeni a 0 zméné souvisejicich zadkont

Digestofe — Cést 1: Nazvoslovi
Digestore — Cast 2: Pozadavky na bezpecnost a vykon

Digestore — Cast 3: Typové metody zkouseni
Digestofe — Cast 4: Metody zkouseni (On site)
Digestore — Cast 5: Doporuéeni pro instalaci a udrzbu

Digestofe — Cast 6: Digestofe s proménnym proudénim vzduchu

Digestore — Cast 7: Digestofe pro vysoké teplotni zatiZeni a koncentrace
kyselin

Vybusné atmosféry — Cast 0: Zatizeni —Obecné pozadavky

Vybusné atmosféry — Cast 32-1: Navod na ochranu pred uéinky statické
elektfiny

Biotechnologie — Kritéria ucinnosti mikrobiologickych bezpecnostnich
boxt

Zasady provozu, udrzby a revize ochrany proti korozi kovovych potrubi a
kabeltl s kovovym plastém ulozenych v zemi.


http://portal.gov.cz/wps/portal/_s.155/701?number1=258%2F2000&number2=&name=&text=
http://portal.gov.cz/wps/portal/_s.155/701?number1=148%2F2006&number2=&name=&text=
http://portal.gov.cz/wps/portal/_s.155/701?number1=148%2F2006&number2=&name=&text=
http://portal.gov.cz/wps/portal/_s.155/701?number1=258%2F2000&number2=&name=&text=
http://portal.gov.cz/wps/portal/_s.155/701?number1=148%2F2006&number2=&name=&text=
http://portal.gov.cz/wps/portal/_s.155/701?number1=148%2F2006&number2=&name=&text=

CSN 038375

CSN 038376

CSN EN 15 257

CSN EN 12954

CSN EN 13636
N 11 010

N 11 003
N 11 006
N 11 008
N 11013

Government Directive
No. 101/2005 Coll.

Act No. 90/2016 Caoll.

Act No. 22/1997 Caoll.

Act No. 133/1985

Government Directive
No. 116/2016 Coll.

Government Directive
No. 117/2016 Coll.

Government Directive
No. 118/2016 Coll.

Protection of metal pipes installed in the soil or water against corrosion.

Principles for building steel pipelines installed underground. Control
measurements from the perspective of the protection against corrosion

Degree of the professional qualification and certifications of the cathode
protection operating personnel

Cathode protection of end devices installed in the soil or water — General
principles and application on pipes

Cathode protection of metal reservoirs installed in the soil and related pipelines

Equipping electric substations with protective and working aids

Operation of electric machines

Rules for electric devices

Temporary electric devices

Operation of and work with electric devices, Instruction “B”

Government directive on more detailed requirements for worksites and work
environments

Act on assessing conformity of specified products when introduced on the
market

Act on product technical requirements and on changes and amendments to
some laws

Fire Protection Act

Government directive on assessing conformity of individual devices and
protection systems designed for being used in explosion hazardous
environments when introduced on the market

Government directive on assessing products conformity from the perspective of
electromagnetic compatibility upon their delivery

Government directive on assessing conformity of electric devices designed for
operation within certain voltage limits when introduced on the market
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CSN 038375

CSN 038376

CSN EN 15 257

CSN EN 12954

CSN EN 13636

N 11 010
N 11 003
N 11 006
N 11 008

N 11 013
NV ¢. 101/2005 Sb.

Zakon ¢. 90/2016 Sb.

Zéakon ¢. 22/1997 Sb.

Zéakon 133/1985

NV €. 116/2016 Sb.

NV €. 117/2016 Sb.

NV €. 118/2016 Sb.

N 11 012 CZ-EN

Ochrana kovovych potrubi ulozenych v ptidé nebo ve vodé proti korozi.

Zasady pro stavbu ocelovych potrubi uloZzenych v zemi. Kontrolni méieni
z hlediska ochrany pted korozi

Stupné odborné zpusobilosti a certifikace pracovnikti katodické ochrany

Katodicka ochrana kovovych zatizeni ulozenych v ptidé nebo ve vode¢ -
Vseobecné zasady a aplikace na potrubi

Katodicka ochrana kovovych nadrzi uloZzenych v ptdé a souvisicich
potrubi

Vybaveni elektrickych rozvoden ochrannymi a pracovnimi pomiickami

Provoz elektrickych stroju
Pravidla elektrickych zatizeni

Prozatimni elektricka zafizeni

Obsluha a prace na elektrickych zafizenich, Ptikaz ,,B*

Natizeni vlady o podrobnégjSich pozadavcich na pracovisté a pracovni
prostiedi

Zakon o posuzovani shody stanovenych vyrobku pii jejich dodavani na
trh

Zakon o technickych pozadavcich na vyrobky a o zmén¢ a doplnéni
n¢kterych zakont

Zakon o pozarni ochrané

Natizeni vlady o posuzovani shody zafizeni a ochrannych systémi
urcenych k pouZiti v prostiedi s nebezpecim vybuchu pii jejich dodavani
natrh

Naftizeni vlady o posuzovani shody vyrobki z hlediska
elektromagnetické kompatibility pfi jejich dodavani

Naftizeni vlady o posuzovani shody elektrickych zatizeni urc¢enych pro
pouzivani v ur€itych mezich napéti pfi jejich dodavani na trh



