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1. PedpepeHTHM JOKYMEHTH

Tabnnya 1 — Cnucvk ¢ pechepeHTHN JOKYMEHTH

Homep Ha AOKYMeHT OnucaHune Pen.
IGB-04-FEED-VI.15-01 Structural diagram IAPCS Gas Pipeline on the Territory of Bulgaria 0
IGB-04-FEED-II.3.6-03-06_08-19  BJ|ock Diagrams Telecom, BVs, System Block Diagram 0
IGB-04-FEED-III.6-03-06_09 Black diagrams systems - GMS2 Stara Zagora 0
IGB-04-FEED-IIL.6-ALL Black diagrams telecommunications system - GMS2 Stara Zagora 0
IGB-04-FEED-1V.6-03-07_09-23 Black diagrams telecommunications system - Dimitrovgrad AGRS 0
IGB-04-FEED-V.6-03-07_09-23 Black diagrams telecommunications system - Kardzhali AGRS 0
IGB-04-FEED-VII.1-Comm1 Overall Architecture of Telecommunication Systems 0
IGB-04-FEED-VII.2-Comm The logical topology of our network 0
IGB-04-FEED-VII.2_EXPL_NOTE A LOCAL AREA NETWORK (LAN). NETWORK INFRASTRUCTURE.
EQUIPMENT 0
IGB-04-FEED-VII.2.1_EXPL_NOTE  PART 2.1: VALVE BLOCKS 0
IGB-04-FEED-VII.2.2_EXPL_NOTE  Part 2.2: AGRS AND GMS 0
IGB-04-FEED-VII.2.3_EXPL_NOTE  Part 2.3: DISPATCH CENTER 0
IGB-04-FEED-VII.2.4_EXPL_NOTE  Part 2.4: SERVER ROOM 0
IGB-04-FEED-VII.2.5_EXPL_NOTE  Part 2.5: TELEPHONE SYSTEM 0
IGB-04-FEED-VII.3-Comm1 Scheme of organization of the system for monitoring of optical 0
fibers
IGB-04-FEED-VII.3_EXPL_NOTE Part 3: ACTIVE SYSTEM FOR MONITORING OPTICAL FIBERS 0
IGB-04-FEED-VII.4_EXPL_NOTE Part 4: OPTICAL INFRASTRUCTURE. EXTERNAL CONNECTIONS 0
WITH OTHER TELECOMMUNICATION OPERATORS.
IGB-04-111.6-BG SUBPROJECT: GMS STARA ZAGORA 2
IGB-04-1V.6-BG SUBPROJECT: AGRS DIMITROVGRAD 1
IGB-04-V.6-BG SUBPROJECT: AGRS KARDJALI 1
IGB-04-VI.15-BG SUBPROJECT: DISPACHING CENTER- Part ATP 0
IGB-04-FEED-VII.1_EXPL_NOTE TECHNOLOGICAL CONNECTION - ORGANIZATION OF THE 0
CONNECTIONS. EQUIPMENT OF THE CONNECTION SYSTEMS
10760-IN-00-01-001 OVERALL ICS SYSTEM SCHEMATIC 5
10760-IN-00-02-001 OVERALL ICS SYSTEM BLOCK DIAGRAM 2
10760-IN-B0-01-001 'é\él:gakﬁIEOCK VALVE/SCRAPER STATION - CONTROL SYSTEM 5
10760-IN-M0-01-001 TYPICAL METERING STATION - CONTROL SYSTEM SCHEMATIC 3
10760-IN-M0-01-002 TYPICAL AGRS STATION - CONTROL SYSTEM SCHEMATIC 3
10760-IN-M0-02-001 TYPICAL METERING STATION ICS SYSTEM BLOCK DIAGRAM 2
10760-IN-M0-02-002 TYPICAL AGRS STATION ICS SYSTEM BLOCK DIAGRAM 2
10760-IN-M0-02-003 RE)I;(ALDPAZFFE:I\I/ING STATION TELECOMMUNICATION SYSTEM 5
10760-IN-M0-02-004 TD\I(ZECRAA_MAGRS STATION TELECOMMUNICATION SYSTEM BLOCK 5
10760-IN-ST-01-001 OVERALL SCADA CONTROL SYSTEM SCHEMATIC
10760-IN-ST-01-002 OVERALL TELECOMMUNICATION SYSTEM SCHEMATIC 2
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HomMep Ha AOKYMeHT OnucaHume Pena.
10760-IN-5ST-02-001 OVERALL TELECOMMUNICATION SYSTEM BLOCK DIAGRAM 2
10760-PHL-PR-00-002 Overall Process Description 2
10760-PRC-PM-00-011 Tag Numbering System Procedure 0
10760-RPT-IN-ST-001 SCADA System Integration Report 2
10760-RPT-IN-ST-002 Telecommunications System Report 3
10760-SPC-IN-00-008 Specification for ICS System Requirements 1
10760-SPC-IN-ST-005 Specification for SCADA Systems 2
10760-SPC-IN-ST-007 Specification for Telecommunications System 4
10760-SPC-IN-ST-009 Specification for Telecommunications System Interface 2
10760-LST-IN-A0-001 I/O List Typical Pigging Station 3
10760-LST-IN-BO-001 I/0 List Typical Block Valve Station 3
10760-LST-IN-M0-001 I/O List Typical Gas Metering Station 3
10760-LST-IN-M0-002 3

I/0O List Typical Automated Gas Regulating Station
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2. TepMMHOJIONrMA U CbKpalleHus

TabnunuaTta no-gony npeactaBsa CriMCbK C TEPMUHONIOMMNATA U CbKpalleHUATa, KOUTO Ce
M3non3BaT B HaCToAWMA JOKYMEHT.

Tabnanya 2 — TepMHUHONIOrNsl N CbKpaLjeHns

CbKpaljeHuns OonucaHune

AlrPC ABTOMaTU4Ha rasoperynumpatia ctaHuus

KB KpaHoB Bb3en

ay Ancneyepckn LeHTbp

AC ABapuMnHO cnmpaHe

OK OnTuyeH kaben

rMcC [a3zom3MepBaTesiHa cTaHuus

MACYN MHTerpupaHa aBTOMaTU3MpaHa cuUCTeMa 3a YynpaBflieHne Ha
npouecute

KB MHTerpupaH KoHTpoa u 6e3onacHocCT

IP MHTepHeT NpoTOKO/

LAN JlokanHa mpexa

oady OCHOBEH AucneYyepcKn LEeHTLP

PLC MporpamMmpyeM nornvyeckn KoHTposnep

oCn OyHKLUMM 3a CrMpaHe Ha npouecuTe

SCADA KoHTpon Ha cuctemute 1 cbbupaHe Ha AaHHU

VLAN BupTyaneH LAN

VolIP [nacoB MHTEPHET NPOTOKOI
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3. BbBeapeHune

LlenTa Ha HacTosALWMA AOKYMEHT € Aa npeacTaBM aHaIM3 Ha nocneaoBaTesIHOCTTa U
YCTaHOBSIBAHETO Ha pasnuusaTa Ha AOKYMeHTauusitTa no TexHU4Yeckuss nMnpoekT U
JoKyMeHTaumsTa 3a USI0CTEH MHXXEHEPUHT M NpoekTnpaHe - Front End Engineering Design
(FEED), pa3paboTeHa 3a 6bnarapcka v rpbLiKa TepuTtopus 3a MexXxaycncrteMHa ra3oBa Bpb3Ka
Mpuna-bbarapuga. AHanM3bT MU3LAN0 Ce OTHACa A0 MPOEKTHUTE AOKYMEHTU, CBbp3aHu C
MHTerpnpaHaTa aBTOMaTU3MpaHa cCUCTeMa 3a yrnpaB/ieHWe Ha rnpouecuTe U KOMMOHEeHTUTe,
KOWTO nMpeacTaBngaBaT CbLleCTBEHa 4acT OT Heq .

Kboeto ca npeacraBeHW MPOEKTHU AOKYMEHTU Ha aHMIMACKM M 6bNrapcku esuk,
aHanM3bT Ce OCHOBaBa €AMHCTBEHO Ha AOKYMEHTUTE Ha aHIMTMNCKM e31K. [JOKyMeHTUTe Ha

6'bJ'IFapCKVI €31K Ca CaMO 3a CrnpaBka .
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4. TMpernea Ha AOKyMeHTaLuUA

Joknaabt e paspaboTreH BbpxXy M3BaaKaTa OT Mb/HMSA CAUCBbK C MpOEeKTHaTa
OOKyMeHTaumsa 3a 6barapcka u rpbuka teputopus. T e usbpoeHa B Mpunoxernna A— CNncbk
C AOKYMeHTaumsa no TexHuyeckus npoekTt u MpunoxeHune B- CKMCbK € AOKYMEHTaums no
FEED 3a rpbukuna yyacTbK CbOTBETHO. PasnuueH UBAT e M3NoNn3BaH, 3a Aa Ce Mapkupart
OOKYMeHTUTe, CBbp3aHM C 4Yactute no ABTOMatTM3aums Ha  npouecmte U
TeNeKoMyHuKaumuTe.

BHMMaTenHo npoyysaHe e n3bpano OCHOBHMSA CNUCBHK C AOKYMEHTauuMs, N3nonssaH
3a pa3paboTBaHETO Ha HaCTosAWMSA AOKMaj, CbLUMAT CNUCBbK e npeacTaBeH B Tabnnua 1-
Cnucbk ¢ pedepeHTHU [OKYyMeHTU. M3bpaHuTe [OKYMEeHTM ca B3eTU OT Chiucbka C
OKOHYATEsNIHM pe3ynTaTu, CBbpP3aHM C 6bArapCKMsa M rPbLKM y4aCTbK. Te3n AOKYMEHTM ca
M3USI0 CBbP3aHW C onumcaHma u cneumdukaumm 3a WNHTerpupaHaTa aBToOMaTuU3MpaHa
cucTeMa 3a ynpasjieHne Ha npouecuTe, KakKTo M 3a TenekoMyHMKauuoOHHaTa cucTema.
JoKyMeHTaumsaTa, CBbp3aHa c TefeKkoOMyHUKaLunoHHaTa cucTteMa, e nperiegaHa BbB Bpb3Ka
C vyacTra, OTHacsWa ce A0 KOHKPETHM M3NCKBaHUA 3a MVHTerpupaHa aBToOMaTu3MpaHa
cucTeMa 3a ynpasneHue Ha npouecute. [IoOKyMeHTUTE, KOUTO He ca B3eTu nNpeasui, nsusaio
rnonagaT B CNeflHNTe KaTeropum:

- [loneBn MOHTaXx/CTpouTeneH N KOHCTPYKTUBEH NPOEKT/CTPOUTENCTBO ;

- [naHoBe Ha obekTa;

- Cxemun 3a cBbp3BaHe / KOHTypHa cxeMma;

- CxeMmun Ha Tpubu n npubopu (P&ID) / CxeMun Ha npouecuTe;

- KonnyecTtBeHO-CTOMHOCTHa CMEeTKa.

YACT: Ctp. 901 87
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4.1 CTpyKTypa Ha AOKYMeHTauusaTa

4.1.1 BbbaArapckum y4yacrbk

JoKyMeHTaumnATa, CBbp3aHa C 6b/Irapckusa yyacTbK, e opraHM3anpaHa Bb3 OCHOBA Ha

npasunaTa Ha MECTHOTO 3aKOHOAATesNCcTBO M Hapeabwu. CTpyKTypaTa € opraHusmnpaHa

17|epapxw4Ho, opraHu3upaHa B TOMOBe, NoA-TOMOBE W 4yacTu. NHAEKCHT e npeacTaBeH B

Tabnuuarta no-gony:

Ta6bsmya 3 — NHAEKC Ha AOKYMEHTHUTE 3a 6b/IrapcKkmns y4acTbK

Tom Mopa- Yacr | Pazpgen OnuncaHne
TOM
I GENERAL DOCUMENTATION
I1 SUBPROJECT: TRANSMISSION GAS PIPELINE - IGB
III SUBPROJECT: GMS STARA ZAGORA
v SUBPROJECT: AGRS DIMITROVGRAD
\Y SUBPROJECT: AGRS KARDJALI
VI SUBPROJECT: DISPACHING CENTER
VII TECHNOLOGICAL CONNECTION - ORGANIZATION OF THE
CONNECTIONS. EQUIPMENT OF THE CONNECTION
SYSTEMS
VIII EXTERNAL CONNECTIONS
IX BILL OF QUANTITY DOCUMENTATION
X RISK ANALYSIS
XI PROJECT FOR ORGANIZATION OF THE CONSTRUCTION
XII PLAN FOR MANAGEMENT OF CONSTRUCTION WASTE

Yactute ca opraHusupaHu cbrnacHo Hapegba N9 4 ot 21.05.2001 3a obxBaTa u

CbAbpPXXaHNETO Ha WMHBECTULUMOHHUTE NPOeKTU. PasMYHMUTE 4acT ca UAEHTUYHU MNOHe 3a

Tomose III, IV, V n VI u ca nsbpoeHun B Tabnmuata no-gony:

Ta6smya 4 — OnucaHme Ha YacTuTe 3a 6bArapcKmsl y4acTbK

Tom Mopg- Yacrt | Paspgen OnvcaHne
TOM
1 GEOLOGY SURVEY
2 MASTERPLAN AND VERTICAL PLANNING
3 TECHNOLOGICAL PART AND TECHNOLOGICAL PIPELINES
4 ARCHITECTURAL

YACT:

Crtp. 10 oT 87




MEXXAYCUCTEMHA TA30BA BPBb3KA NnpbPUNA-BBJITAPUA

"GASTEC BG” AD%, &
Tom Mopg- Yacr | Paspgen OnucaHne
TOM
5 STRUCTURAL
6 PROCESS AUTOMATION
7 FIRE SAFETY
8 ELECTRICAL
9 TECHNOLOGICAL CONNECTION SYSTEMS
10 HVAC
11 ENERGY EFFICIENCY
12 SAFETY AND HEALTH PLAN
13 WATER SUPPLY AND SEWERAGE

4.1.2 IpbLUKM y4yacCcTbk

[loKyMeHTaumaTa, CBbp3aHa C rpbLKUSA y4acTbK, € OpraHM3Mpa CbrnacHo cnegHaTa

Tabnuua:

Ta6smya 5 — UHAEKC Ha AOKYMEHTHTE 3a rPbLKUS Y4acTbK

NHaekc OonucaHne

1 OVERALL - GENERAL

1.1 GENERAL

1.2 SAFETY REPORTS

1.3 PROCESS DESIGN

1.4 CIVIL AND STRUCTURAL DESIGN

1.5 ARCHITECTURAL DESIGN

1.6 BULDING MECHANICAL DESIGN

1.7 MECHANICAL / PIPING DESIGN

1.8 CATHODIC PROTECTION SYSTEM DESIGN
1.9 ELECTRICAL DESIGN

1.10 CONTROL AND INSTRUMENTATION DESIGN
2 PIPELINE

2.1 ROUTING

2.2 TOPOGRAPHICAL / CADASTRAL

2.3 SEISMIC DESIGN

2.4 GEOLOGICAL DESIGN
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2 ICGB
"GASTEC BG” AD §ipj°,§ et TERCONNECTOR B
NHpaekc OnucaHune

2.5 GEOTECHNICAL DESIGN
2.6 PIPELINE DESIGN
3 BLOCK VALVE STATION BV1 - NIMFEA
3.1 TOPOGRAPHICAL / CADASTRAL
3.2 CIVIL AND STRUCTURAL DESIGN
3.3 ARCHITECTURAL DESIGN
3.4 BULDING MECHANICAL DESIGN
3.5 MECHANICAL / PIPING
3.6 ELECTRICAL DESIGN
4 KOMOTINI GAS METERING STATION - GMS1
4.1 TOPOGRAPHICAL / CADASTRAL
4.2 CIVIL AND STRUCTURAL DESIGN
4.3 ARCHITECTURAL DESIGN
4.4 BULDING MECHANICAL DESIGN
4.5 MECHANICAL / PIPING
4.6 ELECTRICAL DESIGN

4.2 3aknroyeHus

CTpykTypaTa Ha AOKyMeHTauusaTa mMexay 6barapckms m rpbLKM yyacTbK € [ocTa
pasnunyHa, cnenosaTesiHO CpaBHEHME Ha BCEKU efleMeHT MOoOTAEeNIHO € TPYAHO U B HAKOMU
c/lyyanm AOpu HEBb3MOXHO. He3aBucMMo OT ob6xBaTa Ha OTrOBOPHOCTUTE, OCHOBaHM Ha
reorpadCKOTO pasgesieHne, HAKOWM AOKYMEHTM MMaT 3a uen Aa NoKpusaT BbApoCUM U TeMU
M3BbH obxBaTa Ha CbOTBETHUTE Yy4yacTbuu- 6bArapckm wunuM rpvuku. ToBa BOAM A0
pasMMHaBaHWA- B C/lydall Ha MNPOMEHU W/UAN U3MEHEeHUS B paMKUTe Ha eauH pasjen,
CbLUMAT He e CbrnacyBaH B paMKUTE Ha CbOTBETHUTE AOKYMEHTW B ApYr pa3gern.

KaTto usino gokyMeHTauusaTa 3a 6barapckus ydactbk e no-nogpobHa m obeMbT e
3HAYUTENHO No-rofidM. JJoOKyMeHTaumaTa 3a rpbLUKMNS y4acTbK e no-onucaTesiHa v KaTo Usaio
Ce OCHOBaBa Ha TUMUYHM CXEMU, YepTeXn N T.H. 3aToBa NPbLUKMAT y4yacTbk ce o6o3Ha4vaBa
kaTo FEED, a 6barapckmaT ydacTbk- TEXHUYECKN NPOeKT.

bvaoewmar WM3nvnumten WAC Tpsabsa pa paspabotm  obwm SCADA wu
TeNleKOMyHMKaLUMOHHa cucteMa Ha npoekta IGB no BpemMe Ha ertana Ha paboTHOTO
MpoeKkTupaHe Bb3 OCHOBa Ha HajM4yHaTa AOKYMeHTauus 3a ABETe CTpPaHuM M Hal-HoBUTE

TexHonornm. PaboTHOTO NpoekTMpaHe TpsibBa Aa B3eMa NpeaBuA pa3MumsaTa B HanMyHaTa
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N2 ICGB
"GASTEC BG” AD %OQ‘S’ s TERCONNEC TOR

AOKYMEeHTaUus 1 3aKOHOBUTe pa3nopeabu B bbnrapusi OTHOCHO NMPOMeEHUTE B TeXHUYECKUs
MpoeKT.

Bbaewmat yHuduumpaH NpoeKT CbWO cneaBa Aa BkawuBa ob6uw, ,ChMCbK CbC
curHann® ( 6pon/cmna Ha curHannTe, CbBMECTUMOCT Ha NMPOTOKOJIN, CKOPOCT Ha CUrHanuTe

M T.H.) Kato yact or obwarta SCADA un TenekoMyHMKaumOHHa cucTemMa 3a UusiaTa
rasonposogHa cuctema IGB.
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Eerconnector Greece - Bulgaria

5. MNperneg Ha cucrtemara

Mperneg Ha MexaycucrteMHaTa Bpb3ka Mbpumsa-bbarapums € nokasaH Ha Npaduka 5-

1 no-pony. lpadukaTa € B3eTa OT TexHUYecKMs NpoeKkT 3a Obarapckusi y4dacTbkK.

lMpekbcHaTaTa YepBeHa IMHUSA NOKa3Ba ¢)M3M‘-I€CKaTa rpaHuua Mepuunda-bbunarapug.

GREEK SECTION

EXISTING GREEK GAS SYSTEM

CHUECTBYBALLA FPBUKA TA30BA

CUCTEMA

BULGARIAN SECTION

Hauwowanew razonposog DN700 [TC bunrapus
National gas pipeline DN700 of GT5 of Bulgaria

| = - EXISTING GAS TRANSMISION PIPELINE DN 5037
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rpachnka 5-1 lNMperneg Ha Me)xKaycncreMHa Bpb3ka Mbpuyns-boarapms
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Bulgaria

Bcnukn npouecHn eaMHUUM Ha MexXAaycucTeMHaTa Bpb3ka [bpumsa-bbrarapua ca

onucaHu ot o6obLaBalunTe AMarpamMmmn n JoKyMeHTn no KB, paspaboTeHu 3a 6birapcka u

rpbuka Teputopus, rnokpmseaTt. MMa HAKOU HECHLOTBETCTBUA MeXAy OCHOBHUTE AOKYMEHTWU

no NKB. Tabnuuata no-gony ru obobwasa:

Tabnanya 6 — AHanun3 Ha npersiepa Ha cucremarta

(6enexxka 1)

NMpemaxHaTto

(6enexxkka 1)

IGB-04-FEED- | IGB-04-FEED- | 10760-IN-00-01-001

No | EneMeHT OT npoyeca VII.1 VI.15-01 10760-IN-00-02-001 KOMeHTapu

1 | FUC-1 KOMOTUHM v 2 \
2  KB-1 Humdea ) BwxTe *l O3HaueHo kaTo KB1 KOMOTMHY
KOMeHTapurte B AokyMeHTa IGB-04-FEED-
VI.15-01

KB-2 BenukaeHue 2 ) y
4 KB2A MpemaxHaTo vy

5 | KB-3 u ArPC Kbpaxanu y y Bu)kTe KOMeHTapute : [JokymeHT 10760-IN-00-01-
001 noka3sa camo AIPC
Kbpayxanu

6 | KB-3A Manpgpa Y Y v

7  KB-4 Xackoso 2 ) \

8 | [l XackoBo y y v

9 | KB-4A IumMuTpoOBrpaz V V v

10 | KB4b MpemaxHaTo MpemMmaxHaTo vy

6enexka 1) | (6enexka 1

11 | ATPC AumunTposrpas y ' y v

12 | KB-5 Paauneso v v

13  KB-6 Tpakusa y y v

14 TWUC-2 Crapa 3aropa ) ) \

15 | KB-7 3arope vy vy \

benexka 1:

Kato ocHoBHM pasamkun mexay MM 1 TexHnyeckns npoekT TpabBa ga ce nocoyaT Tesu, KOUTo NPounsansaT ot
NpomMeHU B HapeabuTe (KaTo Npumep Mmoxkem aa gdagem Yn. 40(1) ot HapenbaTa 3a ycTpoiicTBoTO M be3onacHaTta
eKcnnoaTauma Ha NPEeHOCHUTE W pasnpeneinTeNHUTe rasonpoBoau — MpemMaxBaHeTO Ha M3UCKBAHETO 3a
M3rparkgaHe Ha pesepBeH rasonpoBof MNpwu npecuyaHeTo Ha Asosup ,CTyaeH KnageHeu” n peka Mapuua,
BK/IIOYUTENIHO KPaHOBM BbB3/IM WM CTAaHLUMM 33 OYUCTHM CbOPDBXKEHMA MO Operosete Ha BOAHUTE O6EKTM).
TexHMYECKUAT NPOEKT 32 HbATaPCKUA y4aCTbK € pa3paboTeH Ha No-KbceH eTan oT M1 3a rpbLUKKA y4acTbK U KB2A
1 KB4b ca npemaxHaTh OT ra3onpoBoAHaTa cuctema.

PedepeHTHHN

HOKYMEHTH
1GB-04-FEED-VII.1

1GB-04-FEED-VI.15-01

10760-IN-00-01-001
10760-IN-00-02-001

Overall Architecture of Telecommunication Systems

Structural diagram IAPCS Gas Pipeline on the Territory of

Bulgaria

OVERALL ICS SYSTEM SCHEMATIC
OVERALL ICS SYSTEM BLOCK

DIAGRAM
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MEXXAYCUCTEMHA TA30BA BPBb3KA NnpbPUNA-BBJITAPUA

. ICGB
"GASTEC BG// AD g‘ ‘:9 INTERCONNECTOR
DN S
B Ta6m4u,a 6 ce n3non3ear ce cnegHUTe UBeToBM O3HA4YeHUA:
» 3eneHo - CbBNageHUs Ha npouecHnTe e€auHULUN BbB BCUYKU M36DOEHM

AOKYMEHTH

> JXXbNTO - YCTaHOBEHM Ca HSIKOM HECLOTBETCTBMS, KOMEHTapu ca NpeAcCTaBeHMU
CbOTBETHO

> UYepBeHO - HeCbOTBETCTBMA Mexay m3bpoeHmnTe obobuiaBawm AOKYMEHTU W

OTpa3eHn CNpaMoO CbOTBETHATa npouecHa eanHuua.

3aknruyeHue : Bcnukun npouecHn eanHnum cneasa Aa ca MASHTUYHN BbB BCUYKU

CbOTBETHUN AOKYMEHTMH, 0603Ha4YeHn 1 MapKunpaH” no Cblna HayunH.
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" ICGB
"GASTEC BG// AD g‘ ‘:9 INTERCONNECTOR
DN ——
6. Mpernea Ha TeNNIeKOMyHUKaLMOHHATa CUCTeMa
KakTto e MOCOYEHO no-rope, BCUYKU OOKYMEHTH, OTHOCUMM KbM

TenekoMyHMKaUMOHHATa CucTeMa, ca nperneaaHn W KOMEHTMPaHu BbB Bpb3Ka
M3NUCKBaHMSATA KbM WHTerpupaHata aBTOMaTU3MpaHa CUCTEMA 3a YnpaBJieHME Ha

npouecuTe.

6.1 PedpepeHTHM A OKYMEHTH

B pamMkuTe Ha TO3W pasfen ce npasaT MpenpaTtky KbM AOKYMEHTUTE, M36poeHM B
Tabnuuara no-gony. Te3n AOKYMEHTWM MoraT Aa CbAbpXXaT B cebe cu AOMBAHUTENHMU

npenpaTtkn, KOUTO He Ca NOCOYEHU NO-A0J1Y, HO KbAETO € NPUTOXNMO, Te Ca B3ETU Npeasna.

Tabsinya 7 — PecpepeHTHN JOKYMEHTH 3a T€/IEeKOMYHUKaLUNOHHaTa cucrema

Homep Ha AOKYyMeHT OnucaHune BG | GR
IGB-04-FEED-VII.1-Comm1 Overall Architecture of Telecommunication Systems ~
IGB-04-FEED-VI.15-01 Structural diagram IAPCS Gas Pipeline on the Territory of ~

Bulgaria
IGB-04-FEED-II.3.6-03 Block Diagrams Telecom, BVs, System Block Diagram \l
IGB-04-FEED-III.6-ALL Block diagrams telecommunications system - GMS2 Stara Zagora +/
IGB-04-FEED-1IV.6-03 Block diagrams telecommunications system - Dimitrovgrad AGRS =+
IGB-04-FEED-V.6-03 Block diagrams telecommunications system - Kardzhali AGRS \/
IGB-04-FEED-VII.1_EXPL_NOTE A TECHNOLOGICAL CONNECTION - ORGANIZATION OF THE ~
CONNECTIONS. EQUIPMENT OF THE CONNECTION SYSTEMS
IGB-04-FEED-VII.4_EXPL_NOTE  Part 4: OPTICAL INFRASTRUCTURE. EXTERNAL CONNECTIONS \
WITH OTHER TELECOMMUNICATION OPERATORS.
IGB-04-FEED-VII.2-Comm The logical topology of our network v
IGB-04-FEED-VII.2_EXPL_NOTE A LOCAL AREA NETWORK (LAN). NETWORK INFRASTRUCTURE. v
EQUIPMENT
10760-IN-00-01-001 OVERALL ICS SYSTEM SCHEMATIC \l
10760-IN-00-02-001 OVERALL ICS SYSTEM BLOCK DIAGRAM ~
10760-IN-ST-01-001 OVERALL SCADA CONTROL SYSTEM SCHEMATIC ~
10760-IN-ST-01-002 OVERALL TELECOMMUNICATION SYSTEM SCHEMATIC ~
10760-IN-ST-02-001 OVERALL TELECOMMUNICATION SYSTEM BLOCK DIAGRAM ~
10760-RPT-IN-ST-002 Telecommunications System Report \l
10760-SPC-IN-ST-007 Specification for Telecommunications System +
10760-SPC-IN-ST-009 Specification for Telecommunications System Interface ~
10760-IN-M0-02-003 TYPICAL METERING STATION TELECOMMUNICATION SYSTEM ~
BLOCK DIAGRAM
10760-IN-M0-02-004 TYPICAL AGRS STATION TELECOMMUNICATION SYSTEM BLOCK v
DIAGRAM
YACT:
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6.2 06w aHanus

Tabnuuata no-gony ob6oblaBa MpOeKTUpPAHETO M KOoHUenuusaTa 3a 6barapcka wu

rpbUKa TEPUTOPUS Bb3 OCHOBA Ha pPas/IM4HW OCHOBHU KpUTEpUMU, U36POEHM B MbpBaTa

KOJ10Ha.

OonucaHmne Ha KpuTepus

Bvarapcka repuropms

rpbuUKka TepuTOopms

Tononorua un uANOCTHA
apXUTEKTypa Ha
TenekomyHMKaLMOHHATA
cucTema

e [JOKYMEHTbT

Structural diagram IAPCS Gas Pipeline
on the Territory of Bulgaria -
npeacTtaBnABa CMeCceHa  Tono/orus
MeXay “3Be3na”  u_ ,npbcreH”.
OTaenHuTe  ONTUYHM  BPbB3KM  ca
NMoKasaHM OT [Mcrneyepckus UEHTbP
(AL) oo BcAKa CTaHLMA Ha ra3onpoBoAa,
NnokasaHa KaTo Tomnosaorns ,3sesga”.
BTopata onTtuyHa Bpb3Ka € MNOKasaHa
Kato ,MNpbCTeH”, CBbp3Balla BCUYKMK
CTaHuMmn oT rasonpoBoja
nocnegosatesiHo. CbllaTa KOHLUEeNUma e
onucaHa B OOKYMEHTUTE no
TexHuyeckoto onucaHune: IGB-04-FEED-
VII.2_EXPL_NOTE - A LOCAL AREA

NETWORK (LAN). NETWORK
INFRASTRUCTURE. EQUIPMENT w1 1GB-
04-FEED-VII.4_EXPL_NOTE - OPTICAL
INFRASTRUCTURE. EXTERNAL
CONNECTIONS WITH OTHER

TELECOMMUNICATION OPERATORS.

JoKkymeHTbT IGB-04-FEED-VII.1-Comm1
- Overall Architecture of
Telecommunication Systems - e
OOCTaTb4YHO onucaTeneH U npeacTass
Tononorusa “‘npbcTeH”,  cBbp3Ball
BCMYKM  CTaHUMM OT rasonpoBoaa
nocnegoBaTeniHO NO reorpadcku pea.
OcHoBHaTta onTU4YHa MperKa e
npeacraBeHa B OCHOBHUS M pe3epBeH
onTMYeH Kaben, KouTo MMHaBaT 3aeHO

npes uenma Tlasonposod. OnTuyeH
Kaben Ha TpeTa cTpaHa ao Al e aaneH
CaMO 32 [OCTaBYMK HA BbHLWeEH

MHTepHeT n VoIP ycnyra. MpexaTa 3a

IGB-04-FEED-VI.15-01 -

Telecommunication System
Report, document 10760-RPT-
IN-ST-002, onucea CTpyKTypaTa
Ha KOMYHMKaLMOHHATA cucTema
nog dopmata Ha OcHoBHa
KOMYHUKAUMOHHA W pe3epBHa

KOMYHWKALLIMOHHA cncrema.
OcHoBHaTta KOMYHUKaUNOHHA
cncrema M3non3Ba ONTUYEH

Kaben (OK), a 3a pe3epBHaTa
KOMYHWMKALMOHHA cMcTema Mma
Pa3NNYHU NpPenopbKMy,
aKUEHTMpaLWM OCHOBHO Ha
JocTtaBunum Ha MOBUAHM ycayTn
(GSM) nnan NnuHnn nop Haem.
KoHuenumata 3a pes3epBHaTa
KOMYHWMKALMOHHA CUCTEMA He e
pa3srnexgaHa nogpobHo B Apyr
OT NpernegaHnTe AOKYMEHTH.

M aBaTa gokymeHta — 10760-IN-
ST-01-002 wu 10760-IN-ST-02-
001, Overall
Telecommunication System
Schematic and Block Diagram —
Ca MOEHTUYHU MO OTHOWEHMue

TonosoruATa Ha
Te/NIeKOMYHUKaLMOHHaTa

cuctema n npeacrasAT
TOnosaoruAa LNpbCcTeH”.
MoKasaHM ca [JBe OTAe/HU
ONTUYHW /INHMK, CBBbP3BALUU
BCMYUKM CTaHUMmn oT
rasonposoja B pen,
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OnncaHne Ha KpUTepus

bvarapcka repuropus

pbyka TepuTopus

aBTOMAaTM3aUMA Ha npouecute no
BCUMYKM CTaHUMM OT rasonposoga, C
nskno4deHmne Ha L, e nokasaHa M3BbH
Pytepute (lpadmka 6-2), KoeTo
O3HauaBga, ye Cuctemarta 3a
aBTOMaTM3aumMA Ha npouecuTe TpAOBa
Aa pasnosiara cbC CO6CTBEHO MPENKOBO
obopynBaHe, He3aBMCMMO OT Apyru
MPEXUN, NPUCBELUHEHO KbM CNEeUUanHo
npegHasHayeHW ONTUYHU LEHTPOBE,
npeasuaeHu 3a Tasum uen. MperkaTa 3a
aBTOMaTM3aumnAa Ha npouecute B AL e
nokasaHa BbTpe B PyTepute (Purypa 6-
1), KOEeTo NPOTUBOpPEYN Ha
KOHUENUMATa, cnegBaHa 3a BCUYKMK
CTaHUMM Ha ra3onpoBoaa.

e BcuukM oTaenHu 650K agmnarpamum 3a

TeNleKOMYHMKaumMm ca un3bpoeHn B
Tabnvua 7 no-rope, MOCOYEHO €, 4ye
Cucremara 3a ynpas/sieHue Ha

npouecute e BbTpe B IP ToukaTa (KoeTo
o3HayaBa Pytep), Kakto u 3 (Tpun)
He3aBMCMMM ONTUYHM Kabena 3a BCEKM
oTAeneH naHen ¢ onNnTMYHM Kabenu BbB
BCAKa CTAHLMA Ha ra3onposoja.

,deTHU/HeyeTHn", no
reorpadckn pea. lNpeasuaeHu
ca ABe OTAEe/IHM YacTu MPEXKOBO
obopyapaHe B [IL, 3a cBbp3BaHe
Ha JABeTe JUHUU- ,4YeTHU” n
,HeueTHn .

o BcuYKM TUNNYHM BNOK CXeMM Ha

TEeNEKOMYHUKALMOHHN CUCTEMM
Ha CTaHUMW Ha rasonpoBoAa,
KaKTo ca u3bpoeHu B Tabnumua 7
no-rope, cfnepBaT  CbluaTa
KOHUenuus, npeacraBeHa BbB
BCUYKM MpernenaHu SOKYMEHTH
3a TeIeKOMYHMKaLNM.

Tononorma npbCTeH MocoyeHUTe [AOKYMEHTU C TEeXHWYeCKO BCMYKM [OKYMEeHTM npeacTaBat
n/wnmn Tononorua onucaHue (IGB-04-FEED-VII.2_EXPL_ Tononorusa ,NPbCTEH” 7]
3Be3aa NOTE w IGB-04-FEED-VII.4_EXPL_ NOTE) KOHuenuuAa C OTAEeNHM ONTUYHMU
onuMcBaT  CMECEeHa ToNnonorva mexay Kabenu,  cBbp3BalM  BCUYKMK
,38e30a“ 1 ,npbcreH”. CbllaTta KOHUEeNUuMa  CTaHUMKM  Ha  rasonpoBoja B
e NpeAcTaBeHa B fIorMyeckata TONoAOrMA NocaefoBaTeNHOCT ,4eTHa”
Ha MmpexaTta, AokymeHT |GB-04-FEED- /“HeveTHa“.
VIl.2-Comm.
CTpyKTypa Ha TexHWYecknTe AOKYMEHTU ACcHO onuceaT, Telecommunication System

KOMYHMKaLUMOHHATA ye CTPYKTypaTa Ha Report, document 10760-RPT-IN-

cuctema TeNeKOMYHMKaLUMOoHHaTa cuctema, Tpabsa | ST-002 onucea cTpyktypata Ha
JQ Ce OCHOBaBa HA OCHOBHA OMTMYHA | KOMyHWKaUWMOHHaTa cuctema nog,
Mpexa nos dopmarta Ha OcHoBeH u Popmara Ha OcHoBHa
pe3epBeH onTuyeH Kaben. okymeHT IGB- KOMYHUKALMOHHA W PE3EPBHA
04-FEED-VII.2_EXPL_ NOTE nocousa, ye 3a KQMYHUKALAOHHA CMCTEMA.
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OnncaHne Ha KpUTepus

bvarapcka repuropus

pbyka TepuTopus

[a Ce rapaHTMpa pasno/siaraemoct oT
nopsagbka Ha 99.99%, nornyeckarta
CTPYKTYpa Ha Mpe)kaTa ce OCHOBaBa Ha
KOmMbWHauma oT Tonosorua ,3Be3da” u
,IPBCTEH” CbC 3aNa3eHn ONTUYHWN IMHUMU U
pytepu. MNogobHa ¢usmyecka Tonosoruns
Ha KOMYHMKaLMOHHATa MpeXKa OCUrypsBa
MaKCMManHa HaaeXaHoCT,
pa3nonaraeMocT U }KM3HecnocobHoCT.

MN31CKBaHMNA KbM
KOHLUenumMATa 3a
TeNIeKOMYHMKALMOHHA
CUCTEMA MO OTHOLLEHNE
Ha HY)XAWUTe Ha
UHTerpupaHaTta
aBTOMaTM3UpaHa
CMCTEMA 3a ynpaBaeHue
Ha npouecu

3a HAKOM M3MCKBAHMA MOXKe Jda ce
HanpaBu AOMNycKkaHe OT IGB-04-FEED-
VIl.1-Comm1 - Overall Architecture of
Telecommunication Systems, KbaeTto ca
npeacTaBeHN pPa3/INiHN NOAXOAM:

- CneuymanHo npegHasHayeHu
ONTUYHM BNAKHA, NpeaBUAEHM 3a
ABTOMaTM3MpaHaTa cucTema 3a
ynpaBneHue  Ha npouecuTe,
O03HayaBa, Ye [JOCTaBYMKBLT Ha
cucTemaTa 3a aBTOMATU3aUMA Ha
npouecute TpAbBa Aa npeasuan
cobcTBEHO MpexoBo obopyaBaHe
32 Bpb3Ka CbC  CMNeuuanHo
npesHasHayeHuTe ONTUYHM
BNaKHa. MoaxoabT e npeacTaBeH
Ha BCUYKM CTaHUUK oT
rasonpoBoja C UskaodeHune Ha AL

- Npeactasenata 8 AU, KoHuenuma
npeanonara uHtepdenc ¢ VLANS,
BrpageH B cuctema ¢ Ethernet OK.

CbwmTe KOHLENUMN Ca ONUCAHU B
CNeaHUTe AOKYMEHTU:

- 1GB-04-FEED-VII.2_EXPL_NOTE - A
LOCAL AREA NETWORK (LAN).
NETWORK INFRASTRUCTURE.
EQUIPMENT onuncBea, 4e CermeHTbT
OoT mpexaTa B [l ce pasgena Ha
HAKonKo VLANs n eanH tpabea aa
ce npegBugm 3a Mpexa oT
npouecu ¢ 4aHHN OT TEXHONOTUYHM
npouecn (BkaoumMtenHo SCADA,
NoXKapou3BecTABaHe W TraceHe,

OnucaHuTe U3NCKBAHUA Ca BCUYKMU
YCNYrn ga umat uHtepdeic npsako
¢ VLANSs, nsrpageH b3 ocHoBaTa
Ha cuctema ¢ Ethernet OK.
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OnncaHne Ha KpUTepus

bvarapcka repuropus

pbyka TepuTopus

anapmm  3a  HabawogeHne U
npouecwu).

- IGB-04-FEED-VII.4_EXPL_NOTE -
OPTICAL INFRASTRUCTURE.

EXTERNAL CONNECTIONS WITH
OTHER  TELECOMMUNICATION
OPERATORS OMnuCBa, ye
TononoruATta ,3Be3ga“ ce npunara
33 NoBMLUABaHe Ha HaJeXKAHOCTTa
U noseputenHoctta. ONTUYHUTE
B/flakHa 3a BCeKM o0bekT ce
pasnpeaenaT KakTo cneasa — ABe
HULIKKM ce naaHupat 3a SCADA u
[Be HULUKM ca 3a ApYyrn cuctemmu
KaTo TenedoHus, BUAEO0
HabnoaeHue, KOHTpOA Ha
[0cCTbna, opMC NPUNOKEHMUA U T.H.

XapaKTepuCTUKK Ha
onNTUYHKUA Kaben

N36paH e egHomoaoB Kaben kato ITU-T
G.655, onTMMmKM3NpaH 3a U3N0s3BaHe Npu
Ob/IKMHA HA BbJIHUTE B NMOCOYEH PernoH
mexay 1530nm u 1565nm, n KolTto ce
M3N0N3Ba 33 KOMYHMKAUMA Ha AbArU
pasctoaHua PedepeHTeH A0KyMeHT:IGB-
04-FEED-I1.4.2

OK ce cbCcToM OT 96 HULWKKM C Ab/IKMHA 163
KM 3a bbarapcka Tepurtopus

N36paH e egHOMOA0B Kaben Kato
ITU-T G.655 , ontumwusmpaH 3a
M3Nos3BaHe MNpPU AObAKMHA Ha
Bb/IHUTE B MOCOYEH PETNOH MEXKAY
1530nm un 1565nm un Konto ce
M3Nos3Ba 33 KOMYHMKaUMA Ha
avnrn pascroaHma 10760-SPC-IN-
ST-002-Rev2

OK ce cbcToun oT 96 HUMLWKK Cc 0bula
Ob/IXKMHA Hag 182 Km

MeToam 3a nonaraHe Ha
ONTUYHUA Kaben

U3pyxsaHe Ha OK B KaHan oT noaneTmnneH
C BMCOKa NABTHOCT — upe3 KabeneH gxer.

PedepeHTeH aokymeHT:IGB-04-FEED-11.4.2

U3pyxsaHe Ha OK B KaHan oT
NONMETUNIEH C BUCOKA MABTHOCT —
ypes KabeneH gxKer.

PedepeHTeH pokymeHT: 10760-

SPC-IN-ST-002-Rev3
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rpagpmka 6-1 — Mpe>xa 3a aBToMaTn3aymsl Ha MPoLecUTe B ANCIIEYEPCKNSI UEHTBP

it OB /96 FO
0B /95 FO

Fpagpnka 6-2 - Mpeska 3a aBToMarm3aLmnsi Ha NMpoLecnuTe B CTaHUNSI Ha ra3onpoBoja

6.3 3aknroueHus

MMa MHOrobponHM HeCLOTBETCTBMA B KOHUENUUATa 3a TeNeKoOMYHMKaLMOHHA
cucTema Mexpay nMnpoekTHaTa [AOKyMeHTauusa, pa3paboteHa 3a 6bnrapcka wM rpbuka
Teputopusl. Hapea € ToBa Ca HaMepeHU pa3MUHABaAHMA B pPas/IMUHUTE [OOKYMEHTH,
pa3paboTeHn 3a 6bnrapcka Teputopus. HakpaTko :

» [lokyMeHTauumdTa, oTHacdauwa ce 3a rpblUka TepuTopus, CbabpiKa ONmMcaHuns ot
FEED pokyMeHTaumaTa M HSAKOAKO TUMAMYHKM 4epTexa u 650K cxemu,
MOKpuBaLLM BCUYKN CTaHLMM Ha ra3onpoBoja. A JOKYMeHTauumaTa, oTHacsawa
ce 3a 6barapcka TepuTtopus, € A0CTaTbyHO onucaTesiHa, OCHOBaHa M3USN0
Ha pocta noapobHu uyepTexm M 670K CXeMM 3a BCHAKA CTaHUMSA Ha

rasonposoga c ob6sacHuTenHn  6enexkun/aokymeHtun. CneposaTesiHO
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CpaBHAIBAaHE Ha [IOKYMEHTauuATa €EJIEMEHT MO €EJIEMEHT € HEBBb3MOXHO.
AHanM3bT Ce OCHOBaBa Ha KOHLUENUMSATa, OonucaHa W U3BJIEYEHA OT
pasnMuyHUTE BUAOBE AOKYMEHTU.

> HsMa eaMHHa KOHUENUMUS- ONMCcaHuM ca PasfiMyHM KOHUENTYanHM NoaXxoan no
OTHOLUEHWE Ha TOMOJIOrUsl, CTPYKTypa Ha KOMYHMKAUMOHHATa cuctemMa W
ussIocTHaTa apxXuTekTypa

> W3KUCKBaHMATA MO  OTHOWEHMEe Ha  HyXaute Ha  WUHTerpmpaHara
aBTOMATM3MPAHA CUCTEMA 3a YNPaB/JEHME Ha NPoLEecUTe SIEKO Ce pa3mMMHaBaT
B PA3/IN4HM OBACHUTENHM LOKYMEHTHU, CBBP3aHM C ObArapCKMs y4acTbK .

> HecboTBeTCTBUA MO OTHOLWIEHME HA MeToauTe 3a nonaraHe Ha OK. OK we 6bae
NONOKEH B KaHAAN OT NONMETUIEH C BUCOKA NABTHOCT B CbLUMA KaHaA, KbAETO
ce nonara TpvbaTta B Mpuma. [1Ba KaHana OT NOANETUNEH C BUCOKA NABTHOCT
e 6bAaT NONOXKEHU YCNOPeAHO Ha ra3onpoBoAa, eauH 3a U3NbHEHMETO Ha
OK v eauH pesepseH. OK 3a 6barapcka Teputopuma TpsAbBa Aa ce NoNoXM B [Ba
ONTUYHM Kabena: 0OCHOBHUAT Kaben e Ha pa3cTosHMeE 7M OT AACHATa CTPaHa Ha
OCTa Ha rasonposoga (B OTAesieH KaHa/) , a pe3epBHUAT Kaben ce nonara B
CbLMA KaHan KaTo rasonposoga. Tpu KaHana oT MOJIMETUNEH C BUCOKA
NABTHOCT We 6bAaT NON0XKEHN YyCNOpeAHO Ha ra3onpososa B bbarapua-gsa ot
TAX Ha OTCTOAHME 7M (OCHOBEH M pPe3epBEeH) U TPETUAT B CbLUUA KaHa/ KaTo

rasonposoga.

6.4 NMpenopbku

CnegHute NpenopbKM MoraT Aa Ce B3eMaT npeasn npun Ccb3gaBaHETO Ha €4MHHa
KoHUenuun4. I'IpenopbKMTe Ce€ OCHOBaBaT MU3UANO0 Ha U3NCKBaHUATaA OT ABTOMaTVI3VIpaHaTa
CUCTteMa 3a ynpas/sieHMWe Ha npouecuTe:

> XapaKTepucTMKM Ha ONTUYHUA Kaben — ToBa WM3UCKBaHE He e M3PUYHO

NPOAMKTYBaHO OT ABTOMaTM3MpaHaTa CUCTEMA 3a yNpaB/ieHMe Ha npolecuTe,
HO 6e3 43 MMa eaUHHU KPUTEePUKM, He MoraT Aa ce CNasaT APYrM U3UCKBaHUA.
N360pbT Ha OK TpabBa Aa ce ocHOBaBa Ha LIANOTO HEOBXOAMMO KONMYECTBO
[AaHHUW, PeXXMMa Ha NPEHOC Ha AaHHW, TEXHMKATa Ha nosiaraHe U 6pPosA HULLKK

n/MAn rpynu OoT HUWKKU. XapakTepucTukute Ha OK cnepBa Aa ca Hanmb/aHO
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MAEHTUYHM NO OTHOWEHMWE Ha NOoCO4YEeHOTO pPa3npbCKBaHE, 3aTUXBAHE,
ANaMeTpn Ha NOKPpUBaHe U N3onnpaHe, KPUTUYHa Ab/1IXKMUHA HA Bb/IHATA U T.H .

» Tononorusa Ha TENEKOMYHUKALUUOHHA CUCTEMA — OCHOBHATA MpeiKa Tpﬂ6Ba Aa

Ce NPOEeKTMpa Bb3 OCHOBA Ha U3UCKBaHMATA 3a UHTePdENC M NPEHOC HA AaHHU
mexay AL, v ctaHumuTe Ha rasonposoga. B cnyyah Ha HeobxogumocT OT
uHTepdenc n paBHonoctaBeH 06MeH Ha AaHHU MeXKAY Pa3/IMYHWN CTAHLMWN HA
rasonposoga, 6e3 pga ce Hameca [L, ToBa TpAbBa Aa ce noOCTUrHe OT
OCHOBHaTa MperKa. [lo oTHoweHuMe Ha ABTOMaTM3MpaHaTa cucTema 3a
ynpasieHWe Ha npouecute, TeNEeKOMYHUKALMOHHATa CUCTEemMa OCUrypABa
npo3payvyeH NpeHoc Ha gaHHM u LAN.

» W3ucKBaHUA 33 pe3epBHA MpeXa — MOAepHUTe ABTOMATU3MPaHM CUCTEMM 3a

ynpaBAeHWe Ha NpoLecuTe ce OCHOBABaT Ha Pe3epBHa MpeXKa, ocurypasalla

BMCOKA HaZeXAHOCT M cTabuiHa KomyHMKauma. OCHOBHaTa Mpe’ka cieaBa 4a

NOCTUTHE TOBA U3NCKBAHE, OCUTYPABAMNKM:

e HeobxoaMmu  pe3epBHM  KOMYHMKAUMOHHM  KaHanu,  Hanpumep
NbpBMYHA/BTOPMYHA, AyDOAMPaAHA MPEXKa U T.H. .

e M3UCKBaAHMA 33 NpPEBK/OYBAHE- KOrato € HeobxoaMmo NpeBKAtOYBaHE
naysaTa ce ocurypsasa, 6e3 3aryba Ha KOmyHMKaLmA.

> MpeHOC HA AaHHU — N3MCKBAHUATA 33 npeHoC Ha AaHHU Ha ABTOMaTM3MpaHaTa

CMCTEeMa 3a ynpaBs/ieHUe Ha npoLecuTe ce NOKPMBAT OT OCHOBHATa MpeXa u

LANOTO CbOTBETHO MperKoBo obopyasaHe. CbrnacHo AoKymeHT |IGB-04-FEED-

VII.2_EXPL_NOTE, orpaHMyeHMATa Ha CKOPOCTTA N0 MpeXKaTa ca Ja4eHW KaTo:

e 10 Gbps 3a OCHOBHaTa Mpe)a WM BPb3Ka OT OTAE/NIHU TOYKM KbM
Aucnevepckna LeHTbp

e Makcumym 1 Gbps 3a Bceku cermeHT/oTgenHa Touka LAN

[aHHWTe, NpeAcTaBeHM NO-rope , ca A4OCTAaTbYHM, 3 Aa NOKPUAT
M3NCKBAHMATA Ha MOZEPHUTE ABTOMATU3NPAHM CUCTEMM 3@ YNpaBieHNE Ha

npouecuTe.
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7. NMpernea Ha cuctemata SCADA

7.1 PedpbepeHTHN AOKYMEHTH

B TO3M pazpen ca BKAKOYEHU NpenpaTkn KbM AOKYMEHTUTE, M36p0€HM B Tabnnuarta

rno-gony. Tesn AOKYMEeHTW MoraT Aa CbAbpXaT B cebe cM oOMbAHUTENHMU npenpaTtkun, KOUNTo

He ca U36poeHn NMo-A0My, HO KbAETO € NMPUSIOXKNMO, Ca B3eTN Npeasus .

Ta6bsinya 8 — PecpepeHTHn gokymeHTn SCADA

Homep Ha AOKyMeHT OnucaHune BG | GR
10760-IN-ST-01-001 OVERALL SCADA CONTROL SYSTEM SCHEMATIC ~
10760-PHL-PR-00-002 Overall Process Description \/
10760-RPT-IN-ST-001 SCADA System Integration Report ~
10760-SPC-IN-00-008 Specification for ICS System Requirements ~
10760-SPC-IN-ST-005 Specification for SCADA Systems ~

CbrnacHo Tabnuuata No-rope HaMa UsnoCTHU U/Wan cneunduyHM AOKYMEHTU 3a

cuctemata SCADA 3a 6barapckarta yacT. [JokyMeHTUTe, u3bpoeHun no-rope, MoraTt ga ce

M3non3BaT KaTo UANTOCTHN AOKYMEHTU 3a usanata MexayCcncteMHa Bpb3Ka .

JokymeHTbT 10760-SPC-IN-ST-005, Specification for SCADA Systems onucsa

TOYHO USANOCTHUTE M3nckBaHusa 3a SCADA cuctemaTta. KnwoyoBute TeMu, Ha KOUTO Aa ce

o6bpHe BHMMaHMe, ca :

> YeaHakBABaHE Ha TEPMMUHONIOTUATA — KaKTO € [MOCOYEeHO B Pa3INYHMU

OOKYMEHTH ,, Ha No-HUCKOo HMBO SCADA cuctemaTa Wwe 6bae NokanHa Cuctema

3a ynpasaeHune B CTaHUMATA, KOATO Ce MU3MN0JZ13Ba 3a KOHTPOJ/Z1 Ha onepauuunte

BbB BCAKa I'asomslv\epBaTenHa n ABTOMATU4YHA rasoperynampalla CcraHuuA,

ocurypsaBaiiku yHKUMKM MO ynpaBaeHue, HabnoaeHne n cbbupaHe Ha JaHHU

Camo 3a KOHKpeTHaTa cTaHumA. Cuctemarta 3a ynpasneHue B ctaHuumata (CYC)

KOHCONMAMPA OAaHHM CaMO 3a Le/MTe Ha KOHTPOJIHO HabnogeHue M camo

M3NbIHABA MECTHU KomaHaun“. CuctemuTte 3a ynpasneHue B cTaHuuaATta (CYC)

BKAouBaT M CucTema 3a ynpassieHue Ha npouecute (CYN), n Cuctema 3a

aBapuiiHo cnupaHe (CAC) ( BKIOYMTENIHO CUCTEMA 3@ 3aCMYaHe Ha MoKap U
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ras). Toea we popmupa MHTErpmpaHaTa cuctema 3a KOHTPoA M 6esonacHocT
(MKB) 3a HabnlogeHWE Ha U3MepBaTE/IHUTE U PeryanpaLlm CbopbKeHns. Toea
e fAcHo onucaHo B  10760-SPC-IN-00-008, Specification for ICS System
Requirements. B pasinyHmn AOKymeHTU e AonycTMMo Aa ce u3bepe BUCOKO
HagegHa PasnpegeneHa cuctema 3a KoHTpon (PCK) waum Mporpamupyem
noruyecku KoHtponep (MJIK), Hanpumep Bukte 10760-RPT-IN-ST-001, SCADA
System Integration Report, pasgen 5.2.1.2. 3aBucu ot 6poa Bxoa/usxos Ha
BCAKA CTAaHUMA W BKAOYEHATa KOHTPoAHa ¢yHKumA. [pu  Haa3emHu
CbOPBXKEHMA KAaTO KPaHOBU Bb3/M, KbAETO BPOAT BX04/M3X04 U KOHTPOIHUTE
OYHKUMM M anropuTmm ca no-manko , CYIM n CAC ctaBaT nsanwHK. Mpu tesn
cTaHuuu TexHonorusTa MNJIK 6u Tpabsano ga e goctatbyHa. CnenBaiky TOBa,
KOEeTO e ONMMCaHOo B HACTOALWMA AOKYMEHT, Ha-NOAX0AALL,ATA TEPMUHONOTUA e
NHTerpMpaHa aBTOMaTu3MpaHa CUCTEMA 33 YMNpaBiAeHMe Ha npouecuTe,
OoTKoAKoTO npocto SCADA cuctema. Mam KasaHO nNo ApYyr HayMH, cucTemara
SCADA TpsbBa aa moxke ga e cuctema PKC. Lenta Ha ToBa M3UCKBAHE € C/IOMKHMU
CTaHUuM KaTto U3mepBaTenHuTe U ABTOMATUYHM rasoperyanpalum ctaHumm aa
MOraT ga ce KOHTPOoAMpPaT OT cbluaTa cuctema. Cucrtema MNJ1K He e nogxoaawa
32 TOBa U3MCKBAHE NOpagM NPUCHLUM HECHOTBETCTBUA HA CUCTEMA, OCHOBAHA
Ha MNJIK.

Apyrn _aucnevyepcku LIEHTPOBE — M3MCKBAHETO 3a noBevye OT eauH

OMCNEeYepCcKM LEHTbP € OMNMCAHO B Pa3/IMYHU OOKYMEHTM 3a Obarapcka u
rpbuKka Teputopusa (Hanpumep 10760-SPC-IN-ST-005, Pasgen 5.11, IGB-04-
FEED-VII.2, Overall requirements), Ho ToBa He e NoOKa3aHO HUTO B 0obuwaTa
apXMTEKTypa Ha cucTemaTa, HUTO B B/IOK cxemu 3a cuctemaTa. B Takbs BuA
OOKYMEHTU durypumpa camo eguH aucnedyepcku LeHTop- AL, Xackoso, HapeyeH

OcHoBeH KOHTpoeH LeHTbp (OKL,).
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7.2 TUNUYEH KPAHOB Bb3eJ1/CTaHLMs 32 OUMCTBaHe

7.2.1 PedepeHTHM AOKYMEHTH

B pamMkuTe Ha TO3M pasaen ce npaBu npernpaTka KbM JOKYMEHTUTE, M36p0€HVI B

Tabnuuata no-gony. Te3n AOKYMEHTW MoraT na CbAbpXaT B cebe cu OOMBIHUTENHMU

npenpaTku, KOUTO He ca U3BbpoeHu No-A0/y, HO Ca B3ETU NMpeaBu/l, KOraTo € NpuioXxuMo.

Ta6nmya 9 - PegpepeHTHN AOKYMEHTHN 3a TUNNYEH KPAaHOB Bb3es /CTaHLUNs 3@ OYNCTBaHe

Homep Ha AOKYyMeHT

OnucaHne BG | GR

IGB-04-FEED-II.3.6-03

Diagram

Block Diagrams Telecom, BVs, System Block

IGB-04-FEED-VII.2.1_EXPL_NOTE

PART 2.1: VALVE BLOCKS

1GB-04-FEED-II.3.6-03-06_08-19

Block Diagrams system for control - Valve Station

I1GB-04-FEED-II.3.6-03-06_08-19

Block Diagrams systems - Valve Station

<L 2 2 2

10760-IN-B0-01-001

TYPICAL BLOCK VALVE/SCRAPER STATION - \/
CONTROL SYSTEM SCHEMATIC

10760-LST-IN-A0-001

I/0 List Typical Pigging Station

10760-LST-IN-B0-001

I/0 List Typical Block Valve Station

<2 2

7.2.2 AHanums Ha KpaHOBMSA Bb3en / CTaHUUA 3a OUUCTBAHE

TabnuuaTta no-gony obobuwaBa CTpyKTypaTa U KOHUenuMsaTa 3a 6barapcka n rpbuka

TEpPUTOPUS Bb3 OCHOBA Ha pPa3/iIMyHM OCHOBHU KpPUTEPUU, N36POEHM B MbpBaTa KOJIOHA.

OonucaHue Ha

bbnrapcka repuropms

F'pbyka repuropmns

6bArapcKUA y4acTbK

KputTepus
AHanus Ha 6pon He ce ycTtaHoBsBa 6pos Bxoa/usxos B [iBa 6pos Bxoa/m3xoa- eauH 3a
BX0A4/n3xon, TexHuyeckaTa AOKyMeHTaLmMA 3a OuMCTHA CTaHUMA U eANH 33 KPpaHOB

Bb3e/ KaTo obmyaeH noaxoa.

PasnpeaeneHMeTo Ha BrpageHn B

codptyepa Bxoa/mnsxon 3a OunctHara

CTaHUMA € BbpXYy C/IeIHUTE CUCTEMMU:
- SCADA;

- YcTpolicTBa 3a AUCTAHLMOHHA
BPb3Ka

HenpaBunHo pasnpeseneHne Kbm
SCADA, b1 KaTo SCADA cuctemaTta He
MOXe 0O6MKHOBEHO Aa obpaboTsa
BrpaZeHu B codpTyepa CMrHanu
BX04,/13xoM4, ToBa CTaBa Ypes
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OnucaHue Ha
Kpntepus

bbvnarapcka repuropus

rpbyka TepuTopus

CbOTBETHM YCTPOMNCTBA 3a
OUNCTaHUMOHHA Bpb3Ka , CBbP3aHM CbC
SCADA cuctemarta.

NaeHTUYHO 3a pasnpeaeneHneTo Ha
BrpaZeHun B coptyepa BXoa/msxon 3a
KpaHOB Bb3en:

- TorkapownsBecTuTeneH naHen;
- SCADA

- CYC/SCADA

- MaHen 3a curypHocT

CobrnacHo 10760-IN-B0-01-001,
TYPICAL BLOCK VALVE/SCRAPER
STATION - CONTROL  SYSTEM

SCHEMATIC, uma apyrn noacucrtemm,
CBbpP3aHU o ycTpowncTsaTta 3a
OVUCTAHUMOHHA Bpb3Ka Ha KpaHoBUTe
Bb3/M (gonyckaT ce BrpageHu B
codTyepa CUrHaAM, BLNPEKU Ye He e
U3PUYHO YKa3aHO)- Hanpumep Cuctema
3a ycTaHoBfABaHe Ha Te4yose, Cucrtema
32 HenpeKbCHATO 3axpaHBaHe U T.H.
CbLUMAT BUA CUCTEMMU He ca U3bpoeHu n
nocoyeHu B 6pon BXoa/U3xoa,.

M3ncKBaHMA 3a
cuctemuTe ¢
YCTPOMCTBA 33

Bnok cxemu 1GB-04-FEED-I1.3.6-03
npeacTaBaaABaT noaxoa ¢ MHTerpmupaHa
CUCTEMA 33 KOHTPO/1 U Be3onacHocCT

10760-IN-B0-01-001, TYPICAL BLOCK
VALVE/SCRAPER STATION - CONTROL
SYSTEM SCHEMATIC npeacTasa

11.3.6-03 npepcrasat CtaHUMA 3a
WHXKeHepuHr/ ekcnioaTtauma

OUCTAHUMOHHA (MKB), KoaTo BKAtOYBa cuctemun CYIM n noaxoz, ¢ yCTPOMCTBO 3a

Bpb3Ka/MN/K/PKC CAC, BbnpeKM ye CbLoTO pa3geneHne He | AUCTaHLMOHHA BPb3Ka, CBbP3aHO CbC
e B1uaHo ot 6pon Bxoa/nsxo, SCADA, moHTMpaHo B OKL,

OCHOBHM CtaHumAaTa ce Knacndpumumpa Kato CtaHumAaTa ce Knacnomumpa Kato

W3MCKBaHMA 33 PaboTtewa 6e3 obcnyxBaLy, NnepcoHan, PaboTtewa 6e3 o0bcnyxBaLy, nepcoHan

ekcnaoataumsa BbNpeKkn ye 610K cxemute IGB-04-FEED-  cbrnacHo 10760-RPT-IN-ST-001, SCADA

System Integration Report, Pa3gen 5.6,
cnegoBaTesiHO B TUMKMYHATA gMarpama
Ha cucTemarta 3a yrnpaB/eHue He ce
npeasuxaat CraHumu 3a
WHXXeHepuHr/eKkcnaoaTauun

7.2.3 3aKn4YeHNA OTHOCHO KpPaHOB Bb3eJi/ CTaHUMSA 3a OUUCTBaHe
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MMa HecbOoTBETCTBUA MeXAYy U3UCKBaHUATA 3a cucTemMaTa 3a AUCTaHUMOHHA Bpb3Ka

/MNJIK/PKC, KakTO U OCHOBHWUTE M3NCKBaHWUS 3a eKcrjioaTaums No oTHolleHne Ha FEED 3a

rPbLUKNA YHaCTbK N TeXHUYECKNS NPOEeKT 3a 6'bJ'IFapCKVIFI Y4acCTbK.

7.2.4 N3uncCKBaHMA 3a KPAaHOB Bb3eJs1/ CTaHLUMA 3a OUMMCTBaHe

Mankuat 6pon Bxoa/v3xon BoAM A0 MOAXOA4 C AMCTAaHUMOHHA Bpb3ka/lJIK B

KpaHOBUTE BBb3/1U 6e3 mectHu CTtaHumm 3a VIH)KEHepVIHI'/eKCI'IJ'IoaTaLI,VIﬂ.

7.3 TunnyHa n3MepBaTesiHa CTaHUUA

7.3.1 PedepeHTHU AOKYMEHTH

B pamMkuTe Ha To3u paszen ce npasBu npenpatka KbM AOKYMEHTUTe, U36poeHun B

Tabnuuara no-gony. Te3n AOKYMEHTWM MoraT ga CbAbpXaT B cebe cu OOMBAHUTENHU

npenpaTkun, KOUTO He ca M36poeHn No-Aosy, HO Ca B3eTU NpeaBua, KoraTto e npuioXxmnMo.

Ta6bnnya 10 - PegpbepeHTHN JOKYMEHTH 3a TUMMMYHA N3MepBaTeJIHa CTaHUNs

HomMmep Ha AOKYyMeHT OnucaHune BG | GR
IGB-04-FEED-III.6-03 Block diagrams systems - GMS2 Stara Zagora ~
IGB-04-FEED- Part 2.2: AGRS AND GMS ~
VII.2.2_EXPL_NOTE
IGB-04-FEED-III.6-09 I/0O List Typical Gas Metering Station \/
10760-IN-M0-01-001 TYPICAL METERING STATION - CONTROL SYSTEM ~

SCHEMATIC
10760-LST-IN-M0-001 I/0O List Typical Gas Metering Station \

7.3.2 AHanus Ha naMepBaTeJiHa CTaHUuUA

Tabnuuata no-gony obobuiaBa CTpyKTypaTa U KoHuenumsaTa 3a 6barapcka m rpbuka

TEPUTOPUA Bb3 OCHOBA Ha pa3/IM4HM OCHOBHW KPpUTEPUMH, VI36pOEHVI B NbpBaTa KOJZIOHaA.

OnucaHune Ha
Kputepuii

bbnrapcka repuropms

F'pbyka repuropmns

AHanus Ha 6pon BpoaTt Bxoa/usxon, - IGB-04-FEED-11.6-09 -
BX0A/n3xon, ce otHaca 3a 'NC Crapa 3aropa, Bbnpeku
ye ONMCAHMETO Ha AOKYMEHTA ce OTHacA
3a TununyHa.

PasnpeaeneHneTo Ha BrpageHuTe B
n3mepBaTesHaTa CTaHUMA BXoa/u3xoa ce
pa3npeaenar no cnegHuTe CUCTEMU :

MopgobHo Ha 6pos Bxoa/w3xon 3a
6bArapcka TepuTopuA, BBIPEKU Ye
6poaT Bxoa/usxon 10760-LST-IN-MO-
001 ce otHaca go covuwata NMC Crapa
3aropa
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OnuncaHne Ha
KpuTepui

bbvnarapcka repuropus

rpbyka TepuTopus

- cyc

- CYC/SCADA;

- SCADA

- CAC

- ocn

- OK

- O&r

- TNpoTnBonoxapeH naHen
- [aHen 3a curypHocr

HeTtouHo pa3npegeneHne kbm SCADA,
Tb KaTo SCADA cuctemata 06MKHOBEHO
He MoXe aa 0bpaboTBa BrpageHuTe
CUrHanu Bxoa/msxon, ToBa e ypes
cvoteeTHUTe CAC, CYM, O&I n ap.
KOHTpONEPMU.

N3nckBaHmA 3a
cuctemuTe ¢
YCTPOMCTBA 33

Bnok cxemun 1GB-04-FEED-III1.6-03
npeacraBaT nogxon ¢ MHTerpmpaHa
cUcTEMa 3a KOHTPO/1 M 6e3onacHoCT

NaeHTnyeH nogxoa coernacHo 10760-
IN-MO0-01-001

[11.6-03 npeacTtaBAT paboTHa CTaHUMA 33
WH}KeHepuHr/ekcnaoaTauma n KomnioTtpu
3a KOHTPOA Ha aebuta

AVNCTaHUMOHHA (MKB), koaTo BKAKOUYBa cuctemm CYI m
Bpb3Ka/MN/IK/PKC CAC

OcHOBHM CraHumATa ce Knacudumumpa Kato NaeHTnyHO
W3MNCKBaHMA 33 paboTela 6e3 ob6cnyKBaLL, NepcoHan,

ekcnaoataumsa Bbrnpekun ye baok cxemu IGB-04-FEED-

7.3.3 3akso4YeHUss OTHOCHO U3MepBaTesiHa CTaHUUSA

dunocodusiTa € MAEHTUYHA M 3a ABaTa y4acTbka- 6bArapckm U rpbLKU.

7.3.4 MN3unckBaHMA 3a usMepBaTesiHa CTaHUMSA

BpoaT Ha BX0A4/13X04 BOAWM A0 KOHUernuusa Ha cuctemaTta MKB ¢ nokanHu ctaHuum

3a VIH)KeHepMHF/EKCI'IJ'IoaTaLWIFI.
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7.4 TunnuHa AIrpC

7.4.1 PedepeHTHU AOKYMEHTH

B pamMkuTe Ha To3u paszen ce npasBu npenpatka KbM AOKYMEHTUTe, M36poeHun B

Tabnuuara no-gony. Te3n AOKYMEHTWM MoOraT ga CbAbp>XaT B cebe cu OAOMBAHUTENHU

npenpaTkun, KOUTO He ca M36poeHn No-Aosy, HO Ca B3€TU NpeaBua, KoraTto e npuioXxnMo.

Ta6bsnya 11 — PecpepeHTHN AOKYMEHTH 3a TUNUYHa N3MepBaTesiIHa CTaHYNs

Homep Ha aokyMeHTa OnuncaHne BG | GR

IGB-04-FEED-V.6-03 Block diagrams telecommunications system - Kardzhali +
AGRS

IGB-04-FEED- Part 2.2: AGRS AND GMS \l
VII.2.2 EXPL_NOTE
IGB-04-FEED-IV.6-03 I/0O List Typical Automated Gas Regulating Station \l
10760-IN-M0-01-002 TYPICAL AGRS STATION - CONTROL SYSTEM SCHEMATIC ~
10760-LST-IN-M0-002 I/0 List Typical Automated Gas Regulating Station \

7.4.2 AHanun3 Ha ATPC

Tabnuuata no-gony obobLiaBa CTpyKkTypaTa U KoHuUenumsaTa 3a 6barapcka v rpblka

TEPUTOPUA Bb3 OCHOBA Ha HAKOJIKO OCHOBHU KpUteEpUA, M36p0€HVI B NbpBaTa KOJZIOHa.

OnucaHue Ha

bbvnarapcka repuropuns

Fpbyka TeputTopus

ce OTHacA 3a TunuyHa.

Kputepus
AHanus Ha 6pon BpoaTt Bxoa-u3xon, - IGB-04-FEED-111.6-09 - MopgobHo Ha 6poa Bxoa/usxon 3a
BX0A/n3xon, ce oTHacA camo 3a ATPC lumuTposrpan, 6barapcka Teputopusa, BBIPEKU uye

BbMPEKM Ye ONUCAHMETO HA AOKYMEHTA 6poaT Bxoa/usxons 10760-LST-IN-MO-
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OnucaHue Ha
Kpntepus

bbvnarapcka repuropus

rpbyka TepuTopus

PasnpeaeneHuneto Ha BrpageHute B AFPC
BX04,/13x04, 3a ce pasnpenens no
cnegHUTe CUCTEMM :

- CycC

- CYC/SCADA;

- SCADA

- CAC

- oCn

- OK (onTtuyeH kaben)

- O&r

- [lpoTMBonoXKapeH NaHen
- NMaHen 3a curypHoct

HeTtouHo pasnpegenenne kbm SCADA,
Tbi KaTo SCADA cuctemata 06MKHOBEHO
He MmoxKe Aa obpaboTsa BrpageHu B
codTyepa curHanu Bxoa/msxon, Tosa e
ype3 cboTrBeTHUTE CAC, CYM, O&I u ap.
KOHTpO/EPMU.

001 ce otHaca po covwarta AIPC
Oumutposrpaa.
Ha rpbuka Teputopua Hama AlPC.

N3nckBaHMA 3a
cucrtemuTe C
YCTPOMCTBA 33

Bnok cxemun 1GB-04-FEED-II1.6-03
npeacTasaT noaxoa ¢ MHTerpupaHa
CMCTEMaA 33 KOHTPOA M 6e3onacHoCT

MaoeHTnyeH noaxon cvrnacHo 10760-
IN-MO0-01-001

[11.6-03 npeacTaBAT paboTHa CTaHLUMA 33
NHMKeHepuHr/ekcnaoaTauma u Komnotpu
33 KOHTpPOJ1 Ha AebuTa

ANCTAaHUMOHHA (MKB), KoaTo BKAtOUYBa cuctemum CYIM m
Bpb3Ka/MN/IK/PKC CAC

OcHoOBHMU CraHumATa ce Knacnpumumpa Kato NaeHTnyHOo
W3MUCKBaHMA 33 paboTella 6e3 ob6cnyxKBall, NepcoHarn,

eKcnsioataumsa Bbnpeku ye bnok cxemun IGB-04-FEED-

7.4.3 3aknroueHus otHocHo AIPC

(DMJ'IOCOd)VIFlTa € WAeHTUYHa 1 3a ABaTa y4YaCTbKa- 6'bﬂrapCKVI N rpbuUKN.

7.4.4 N3nckBaHusa 3a AIrpC

BpoaT Ha Bxoa/mn3xoa Boau A0 KoHuenuusa Ha cuctemata MKB ¢ MeCcTHu ctaHumu 3a

VIH)KeHepVIHF/eKCI'IJ'IoaTa Lun4.
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8. 0O6wm nanckeaHusa 3a SCADA cucrtemara

HactoawmaTt pasgen onucea obwmTe M3MCKBaHMSA 3a cuctema 3a KoHTposn Ha
cuctemmnte U cbbupaHe Ha gaHHu (SCADA) c npoMeHnuB Mawab mn obxeart. 3a yenuTte Ha
HacTosiwaTta cneumdukauns SCADA c npoMeHaMB Mawab u obxBaT ce onpegenss KaTto
TakaBa, KOSITO ocurypsisa CTabunHo, CUrypHo, ePeKTMBHO CMpsSMO pa3xoauTe U MBKABO
peweHune, 6a3nMpaHo Ha NecHU 3a U3nonsesaHe xapayep u codTyep.

SCADA TpsabBa Aa n3nbiHaBa Ha-Manko cneaHmte MyHKUMK, KakTo € onpeaeneHo
B KOHKpETHMTE pa3aenin Ha HacToswaTa cneuymdunkaums:

» CbbupaHe Ha [aHHKU W  KOHTPON OT/A0 pasfnuyHM YyCTPOWCTBa 3a
OVCTaHUMOHHa Bpb3Ka, KOHTponepu 3a PKC, O&I u 6e3sonacHocT
NHTerpupaHn anapMm u U3BECTUTENN Ha CbOUTUSA
NHTepdelric, KONTo e neceH 3a ynotpeba oT onepatopuTe
MoaabpXxxaHe Ha nuctopus
MoapobHo npocneasiBaHe Ha TEHAEHLMN
leHepupaHe Ha oT4yeTU
O6MeH Ha AaHHW C ApYrn CUCTEMU
CUrypHOCT M HaaeXaHoCT
NHTerpaumns Ha cuctemaTta 3a 6e3onacHocT

MHTerpauuns Ha cuctemaTta 3a ynpaB/ieHMe Ha crpaauTe

YV V.V V V V ¥V V V V

MHTerpaunsa Ha BMAEO cucrtemaTta

8.1 Apxutektypa SCADA

Apxutektypata SCADA ce ocHOBaBa Ha MOAyJ/IHA KOMIMIOTbpPHa Mpexa, KOATO
M3rMon3sBa CTaHAAPTHWU 3@ UHAYCTPUATA ONMepaTUBHU CUCTEMU, MPEXMN N MPOTOKOIU.

N3non3Ba ce AeNCTBUTENEH NOAXOA KINEHT-CbpBbP. [NobaneH cbpBbp € 6asa AaHHU
obcnyxXBa MHOXECTBO K/MEHTU KaTo eamHuum OnepaTopckun uHTepdelic. He ce npuemat
MHOXEeCTBO KOMWs OT eAHa U cblWa 6as3a AaHHW, CbXpaHsABaHW B MeCTHW eAuMHMuUM 3a
OnepaTopcku MHTepdeinc.

ApxuTekTypaTa BKAKOYBA NOAAPBXKKA 3@ pasfuyHuM Mpexu C ronam obxsar,
M3Non3BawmM CcTaHdapTeH Xxapayep W codTyep 3a CBbp3BaHe Ha TOYKM B eAWHHA
UHTEerpmpaHa SCADA. SCADA cbwo noaabpxa wu3usano d@yHKUMOHaneH rpaduyeH
nHTepdenc 3a AMCTaHUMOHHO KOHMUrypupaHe 1 onepupaHe.

SCADA cuctemaTta cneaBa ga Moxe aa 6bae cucrtema PKC. LlenTta Ha ToBa M3NCKBaHe

€ 3a 4a MoraT KOMMMEeKCHU cbopbXxeHus kaTto N'MC, AITPC , KpaHOBM Bb3/IU U APYTU CTaHLUK
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[a ce KOHTpoAupaT OT cblwaTta cuctema. Cuctema IMJIK He oTroBaps Ha ToBa M3MCKBaHe

nopaan HECbOTBETCTBUSA, XapaKTEPHU 3a cucTeMa, ocHoBaHa Ha MJIK.

SCADA TpsabBa ga nogabpxa Mawabupyema apxuTekTypa 3a 6baewm paswmpeHms.
CnenBa ga € Bb3MOXHO Aa ce fobaBsAT owe KOHTPOJIepu 1 onepaTtopckm nHtepdencn 6es
HEobX0AMMOCT OT AOMbJ/IHUTENHW CbPBLPU 3a 6a3n AaHHU WUAN CbPBBPU BXOA/N3XOA,.
PaswunpeHunsTa go pasmep Ha 6a3n gaHHm TpsbBa Aa ca npocTtu (KaTto HanpmMMmep BbBexXaaHe
Ha HOB KOZ 3a aBTOpM3auMs) M Aa He U3NCKBAT MHCTaNMpaHe Ha AOMbJ/IHUTENEH codTyep.
Hapen c toBa SCADA TpsibBa ga mo3BosM KOMYHMKauus € ronsm 6pon ycTpoicTBa 3a
ynpasJieHne, n3nonssawim obMKHOBEHU ApaniBepu .

Mpu HoOpManHa ekcrnnoaTaums rasonpoBOAbT CE eKcnjoatupa OT OCHOBHa
KOHTpOJIHa 3ana. Ta3n KOHTPOJIHA 3ana Le ofnepmpa MHOro pasfiM4yHuU BUAOBE CTaHUMK B
pasnnyHu reorpadcku panoHu.

B cnyyain Ha noBpena ce 3adelcTBa MpoLEec MO Bb3CTaHOBSIBaHE B M3BLHPEOHMU
cuTyaumn. BuxTe pasgena no-g4ony, KOMTo onvcea TOBa.

ABTOMaTM3auMsiTa Ha CTaHuMuMTe TpsibBa Aa Cce NpoeKTUpa Taka, ye cTaHuusTa Aa
MOXe Aa ornepupa He3aBMCMMO, KOraTo HAMa KOMyHUKaumsa ¢ LleHTpanHaTa KOHTpoJiHa 3ana
(SCADA Host).

MMWHMManHa 3aBMCMMOCT MeXxAay CTaHuuMTe, 3a Aa Ce YyBenuMuu A0 MaKCUMyM
LUSIOCTHATa ycnyra no TpaHCNOpTUpaHe Ha ras, B C/ydal 4ye egHa CTaHUMS He € Ha

pa3nosnoxeHue.

8.2 N3anckBaHMA 3a eKcrnjioataums npun nasBbHpeaHn CcCUuTyauumm

B cnyyain Ha n3BbHpeaHO cbbuTre peamua npouecn Tpsabea Aa MoraT Aa ce U3NbAHAT
oT SCADA cuctemaTta. Te3n pexumu npu rnospena M ekcnaoaTauymoHHUTE U3UCKBAHMSA Ca
obcbaeHn no-gony.

1. MoBpeaa Npu KOMYHMKaUMsaTa KbM egHa cTaHuma (unm 3aryba Ha Tasu
cTaHums)

a. PesepBHM KaHann 3a KOMYHMKAUMS 33 KPUTUYHU cuTyaummn. SCADA

cuctemaTta TpsibBa Aa MOXe Aa MpueMa pesepBHW KaHalau 3a KOMYyHMKauumsa C

passiMyHU YeCcToTU N JTATEHTHOCT Ha MpexarTa.

b. AKO HSIMa pe3epBHU KaHann 3a KOMYHUKaLNS 3@ KOHKpeTHa CTaHuus,

TO CTaHUMWUTe OT rasonposofa Npeau U cnea Ha CTaHuusTa, B KOSATO MMa nospeaa,

BCE OLLe Aa MoraT Aa Cce KOHTponuparT, 3a Aa ce npueeae rasonposoabT B 6e30nacHo

CbCTOAHMUE.
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2. MoBpena B KOMYyHMKAUUUTE, KOATO M30SMpa rasonpoBoga- ga MmoraT ga ce
onepupaTt CTaHUuMuUTe NIOKaNHO- KOraTto Beye HAMa LeHTpasaeH KOHTPOoI.
3. MoBpena B OCHOBHUA CbpBbp- Pe3epBHUMAT CbpBbp aBTOMATUYHO Cce
MpeBKJ/OYBa M NO3BOJISIBA KOHTPOJT BbpPXY ra3onposoja .
4., MoBpena B OCHOBHUSA M BTOPUYHUS CbPBLP- Aa MOXe p[a ce onepupa
rasonposoga oT KOHTPONHUA LEeHTbp 3a U3BbHPEAHN CUTYyaLun.
5. MoBpena Ha OCHOBHMUSA, BTOPUYHUS U CbpPBbpa 3a KOHTPOS MPU U3BBHPEAHMU

CUTyauunn - Aa MOXe Aa Ce ornepupa BCAKa CTaHUUA JTOKAJTHO.

8.3 KoOMyHKaLuMOHHU MpeXxu

8.3.1 Mpexxa KnueHt/CbpBbp

OTtBopeHuTe TexHonormn Ethernet u TCP/IP TpsbBa pa ce noaabpxatT 3a
KOMYHUMKauunsa Mexay Cbpebpa n OnepaTtopckute uHtTepdenicu.

CbpBbpbT 1 CBbp3aHMTe OnepaTopckun nHTepdencu Tpssbea ga MoraT Aa ce CBbp3BaT
C ABe u3Uan0 pesepBHUM uHAycTpmanHu Ethernet mpexu. Mpexata Tpsbea na Moxe aa
npeoaosisiBa MHOXECTBO NOBpeAn U Aa MMa U3BbHPEAHO KPaTKO BpeMe 3a MpeBK/oyYBaHe
KbM pe3epBHUW KaHanun. NHaycTpuanHaTa Mpexa Tpsabsa ga ce Habniogasa OT cucremaTa u
nospeaunte TpsibBa Aa ce MHAMKMPAT B CUCTeMaTa .

Bcaka oTpenHa noBpeda Ha pe3epBHaTa Mpexa 3a HabnwaeHue He Tpabea aa
npean3BMKBa MPEKbCBAHE Ha ynpaBneHWeTo unu 3aryba Ha KOHTPON W Aa MoXe Ja ce
AnarHocTnumpa KbM CMCTEMATa 3a ynpasB/iieHWe B paMKUTe Ha ABe CeKyHAM.

Ta3un Ethernet mpexa cneaBa ga e oTBopeHa, 3a Aa MO3BOJISIBA Ha YCTPOWCTBA Ha
TpeTn CTpaHu MU ApYyrM KOMMNIOTPU Aa 6bAaT CBbp3aHM 3a KOMyHMKaums cbC CbpBbpa u
OnepaTtopckuTe nHTepdencn. Mpexa, 3anaseHa egMHCTBeHO 3a CbpBbpa U OnepaTopckuTe
WHTepdencu, He e Nnpuemnnea.

MpexaTa 3a HabnwoaeHue Tpsbea Aa MoOXxe Jda AuarHoctvumpa W U3BecCTsBa
onepaTopa Ha MpexaTa 3a npobnemm Ha MpexaTta 3a HabngeHne KaTto npeToBapBaHe Ha
CPU, HenoCTaTb4yHO MSACTO Ha AMCKA, NpeToBapeH MpexoBwu TpaduK U T.H. U YCNOBUATA,

KOUTO LLe ce usBecTasaT, Tpsabsa ga moraT Aa ce KOHpUurypumpaTt cbobpa3HO U3NCKBaHuATa.

8.3.2 KoHTposnepHUu Mpexu

LLle ce noaabpxaT peanua MpeXoBu M KOMYHUKAUMOHHW CTaHAapTX 3a UHTepdelic

C KOHTpoOnepuTe.

8.4 dyHKUMOHaNHN nsnckaumsa 3a SCADA
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8.4.1 CbpBbp

CbpBbpbT TpsibBa ga ce 6a3vpa Ha MYNTUTACKUHI cpeda okono Microsoft Windows
Professional/Server 64-bit. CbpBbpbT TpsibBa Oa e peanHo 64-bit npunoxeHue, KoeTo
n3nonsea Microsoft Windows 6a3ncHu texHonorun. He ca npuemnueun 16-bit nnn 32-bit
cuctemmn, pabotewa Ha nnatdopmata Microsoft Windows (KakTo m Te3n MbpBOHAa4YasiHO
OCHOBaHu Ha MS-DOS wn Microsoft Windows 3.x).

CopBbpbT TpsbBa Aa MOXe Aa M3Non3Ba nopapbxkaTta Ha Microsoft Windows 3a
CUMETPUYEH MYNTUNPOLECUMHr, 3a Aa No3BosnM paboTa Ha MallMHM C NOBeye OT eaunH
npowecop.

CopBbpbT TpsAbBa Aa ce nHTerpmpa CcbC CTapTbn ycnyrute Ha Microsoft Windows. He
ce n3mcksa BnuceaHe Ha CopBbpa B Microsoft Windows, 3a aa craptmpa n pabotu. Tpsibsa
[a vMa BM3yanusaTop Ha cbbutuata Ha Microsoft Windows, 3a fa ce aHanu3ampa nyckaHeTo

M n3Kn4vBaHeTo Ha CbpBbpa .

8.4.2 Pe3epBeH CbpBbBP

SCADA cnegBa Aa Moxe Aa ornepupa HAKONIKO €4HaKBO KOHPUIrypupaHu CbpBbpa B
pe3epBHa KOHMUrypaums, KbAeTO BbB BCEKM MOMEHT eanH e OCHOBHUAT, a ApPYrusT e
Pe3epBHUAT. OcurypsiBa ce MexaHM3bM 3a OHNaWH Konme Ha 6asa paHHu. Xapayep,
YCTOMYMB Ha rpewkn u oTKasm B CUCTeMaTa, He Ce CYuTa 3a NpuemMsiMBa anTepHaTMBa Ha
pe3epBHUTe CbpBbpU, HO MOXE Aa Ce M3MOoA3Ba B AOMbJ/IHEHME.

MNMoBpena B KOATO M Aa € pe3epBHa 4acT He creiBa Aa NpekbcBa Apyrute hyHKUUM
Ha cuctemaTa. lNoBpena Moxe Aa 6bae noBpeaa B xapayepa, nospeaa B codTyepa, nospeaa
B e/leKTpO 3axpaHBaHeTo mnu 3aryba Ha egMH U3TOYHWK Ha MPOMEHNMB TOK Npu cucTema C
ABa N3TOYHMKA.

Bcako aBoMHO obopyaBaHe u noacucTteMu ce HabnwaaBaT HenpekbCHaATO 3a
LUANOCTHOCT. ABTOMATUYHU " PBYHU NpEBK/OYBAHUA Tp9|63a Aa Ce BU3yann3npart, 3annceart
n N3BeCTsaBarT.

PesepBHOTO Xxapayep un codtyep obopyaBaHe ce Habnogasa HenpekbCHATO 3a
rpewkun. NpeBKAOYBAHNA KbM pe3epBHM YCTPOMCTBA Ce OCbLLEeCTBSABa aBTOMaATUYHO Mpwu
noBpena B OCHOBHO YCTpohcTBO. CneaBa Aa € Bb3MOXHO Aa Ce OCblUecTBsiBa PbYHO
npeskstoyYBaHe (NMpoMsiHa OT pe3epBeH KbM aKTMBEH CTaTyT) 3a BCEKU pe3epBeH MOAY/I.

MpoCcTo CKaHMpaHe Ha BXOA/M3XO4 Ha p[Be OTAeHW CUCTEMM WU He3aBuCcMMa
obpaboTka He ca npuemnmeun. KonmpaHeto Ha 6a3aTta c gaHHW TpsbBa ga ce M3BBLPLUKN Ha
6a3aTa Ha OTAENTHU TpaH3aKunn no ABe Npu4nHUM:

1. [a ce rapaHTuMpa , 4e kKonupaHaTa PesepBHa 6a3a gaHHM BbB BCEKWU eauH

MOMEHT oTroBaps Ha OcHoBHaTa 6a3a AaHHM
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2. [a ce uzberHe M3NULIHO HATOBapAHe Ha MOMEBUTE YCTPOWUCTBA, MPUUYMHEHO

OT ABOEH MOJINHI

CnenBa na e Bb3MOXHO Aa Ce rnpeMaxHe eauH OT pe3epBHUTe CbpBbpu 3a
noaapbxka, 6e3 ga ce npekbcBa paboTtata, U NpuM NOBTOPHOTO MY BKJ/OYBAHE JAa ce
CUHXPOHM3MpAT NOBTOPHO 6a3uTe gaHHM 4Ype3 6yTOH 3@ HaTUCKaHe Ha eKpaHa, OTHOBO 6e3
Aa ce npekbcBa paborata Ha SCADA. CnegBa ga ce oCurypu mpocT MEeTo4 3a PbuHO
CTapTMpaHe Ha aBapuHO NMpeBKJIlOYBaHe, 3a Aa Ce CbAeilcTBa Npu TakMBa onepauum no
noAApbXKa.

CnepgBa pa € Bb3MOXHO JAa Cce CBbpXe nocnegoBaTenieH MOTOK AaHHW KbM
TepMuHaneH CbpBbp. [py NpeBKAtOYBaAHE OT OCHOBHUSA KbM pe3epBHMS, OCHOBHUAT Crimpa
Bpb3KaTa CM C TepMUHANIHMS CbpBbP M MOXe Aa ce YCTaHOBW MOBTOPHO OT pe3epBHMUS. ToBa
ce cny4yBa aBTOMaTU4HO NMpu NoeBpeda. He e npueMnunBo Aa ce npekbCBa nocsenoBaTeneH
kaben OT OCHOBHMS M Aa Ce CBbp3Ba MOBTOPHO B pe3epBHMA B CNy4vYai Ha nospeaa.
MoaabpXkaT ce pe3epBHU TEPMUHATHN CbPBbPU, KOrato ca Heob6xoammMm ABOMHU KaHanu 3a

KOMYyHUKauunsa .

OnepaTtopckuaT nHtepdericu Tpssbsa ga MmoraT Aa NpeBK/YBaT aBTOMATUUYHO MeXAay
pesepBHM CbpBbpU B CNy4Yal Ha MpeEBKIOYBaHE M Aa MNpPeMuHaBa MexXAy Ppe3epBHU
Ethernets B cny4ait Ha noBpeaa npu Ethernet.

MoBpena MM Ha OCHOBHUSA, WM Ha pe3epBHMS CbpPBbpP C& ONOBEeCcTsSBa 3BYKOBO U
BU3yanHO ype3 nogcucreMaTa 3a U3BecTsBaHe.

CraHumuTe Ha onepaTtopu we 6baaTt camu no cebe cu ,pesepBHU", T.e NosBpena Ha
e[lHa CTaHUMS Ha onepaTop HsAMa Aa 3acerHe Apyru CTaHuMM Ha onepaTopu U BCUYKKU Taroee
MoraT Aa ce BMASAT OT BCAKa CTaHUMS Ha onepaTop- B 3aBUCUMMOCT OT OrpaHW4YeHMETO Ha
KOH(pUrypauusaTa Ha CTaHUMSATa Ha onepaTopa.

CTaHums Ha onepaTop OT eAnH palioH MoXe 6bP30 Aa ce NnpekoHdUrypupa KoM apyr

panoH, ako e HeobxoauMo, 6e3 cnupaHe nnu 3aryba Ha KOHTpona.

8.4.3 MN3uckBaHuA KbM 6a3arta gaHHMK

bazata gaHHu Ha SCADA e mn3usano rnobanHa. ToBa 03HauyaBa, 4Ye CblLUECTBYBa CaMoO
eanH CopBbp C 6asa gaHHW. He ca npuemnuem otaenHnm 6asm JaHHU Npu BCEKU
OnepaTopcku MHTepdenc, HMTo HazaTa AaHHM MOXe Aa ce 3apexaa OT cnojeneH AUCK B
OnepaTopckua wuHtepdenc, korato craptupa. KoHdurypaumsta Ha CbpBbpa ¢ 6aszata
OaHHW cneaBa [a Ce M3BbLbpLUM €4HOKPaTHO, HE3aBUCUMO Aasin Ce U3MOoJ3Ba pe3epBeH Uan

AaHHUTE Ce pasnpeaenaT Mexay CbpBbpuTe .

HACT: Ctp. 38 or 87
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CurHanute BXO0A/M3X0A4 W CTOMHOCTUTE Ha KOHTpoOsiepyM 3a eauH Mpouec ce
KOMBbUHMpaAT B eaHa Touyka. Hanpumep 3a TeMnepaTypeH LUMKbA NapaMeTbpbT Ha npoueca
(npeacTtaBnsiBall, aHasoroB BXOASL, CUMHaN), n3xoabT (NpeAcTaBAsiBall, aHanoroB U3xoa),
KOHTpOJIHa Touka (npeactaBnsiBalla KOHTPOJIHA CTOMHOCT) U PEXUMBT Ca BCUYKM CTOMHOCTH
Ha eguMHHa Touyka oT npoueca. OTaenHN TOYKM 3a Te3M CTOMHOCTM He ca npuemnameun. [o
avcnnente 3a AaHHM OT TOYKUTE, KOWUTO MOKasBaT TEXHUTE CTOMHOCTU, MMaT AOCTbN
onepaTopuTe U UHXeHepuTe.

SCADA no3BosiiBa CbCTaBHW TOYKWU, KbAETO CbCTaBHaTa TOYKa e Tar, KOUTO ce
pasgenst Ha ANCKPETHU KOMMOHEHTU, KOUTO Ca pa3fesieHn HanpuMmep - panoH.To4yka. ToBa

AaBa Bb3MOXXHOCT 3a I'IO',CI,06pO pasgendaHe Ha KOMMNOHEHTUTE Ha CbOPBXEHUNETO.

8.4.4 WNHTerpauus Ha KOHTpoOJsiepm

CopBbpbT TpabBa Aa ocurypu uanoctHa 6asa agaHHWM B peanHo BpeMe, BKJOYBALLA
aHasIoroBm, NOrMYECKN AN UMMYJICHM BXOAHW AAaHHM OT KOHTposaepwu. basaTa gaHHKU cneasa
0a MoXe Aa ce KoHUrypupa oT KpaHus notpebuten 6e3 Heob6xoAMMOCT OT NporpaMupaHe.
Moandukaumm TpsibBa Aa ce M3BbpLUBAT OHNAMH, 6e3 Aa ce npekbcBa pabotata Ha SCADA.
OcBeH nHdpopmaumsaTa, OCHOBaHa Ha TOYKM, 6aszaTa AaHHM OCUTypsaBa CbLLO Bb3MOXHOCT 3@
XPOHOMIOMMYHN AAHHW 3@ aHanoroea, AuUrnTanHa, uMMNyscHa wHdopMauus W Takasa,
OCHOBaHa Ha cbbuTuA. NMHpopMmaumaTa TpsbBa Aa € AOCTbMHA OT BCUYKWM NOACUCTEMU B
SCADA, BKIWOYUTENHO CTaHAapTHU Auchiien, nNepcoHanusmpaHun AUCNAEN, O0T4eTw,

TeHAEHUNN N NpUNoXeHund, Cb3gaaeHn oT I'IOTpGGVITeJ'IVI.

8.4.5 WUctopunueckm 6a3m gaHHM

XpoHonorusTa Ha AaHHUTe OT BCSKa TO4YKa creaBa Aa MOXe Aa ce KOoHdurypupa
KaTo yacTt ot SCADA. lMoaabp>XaHeTo Ha UCTOPUSA Ce oCUrypsia U 3@ MOMEHTHO CbCTOSIHUE,
WU CpefHU CTOMHOCTW C MHTepBanu oT 1 cekyHaa A0 24 yaca. MOMEHTHUTE CbCTOSHMSA ca
MOMEHTHW CTOMHOCTW, B3eTW B onpeaeneH nepuoj oT BpeMe. CpeaHuTe ce B3emaT OT
MOMEHTHUTE AaHHMW.

Cnepgsa ga uMa camo efHa 6a3a AaHHWM C UCTOPMUS, CbXpaHsiBaHa Ha pe3epBeH
CbpBbp, A0CTbNEH 3a Bcekn OnepaTtopckun uHTepdenc. He ca npmeMnmeun pasnpeneneHu
6a3un gaHHK, cbxpaHsaBaHu Ha OnepaTopckm nHTepdenc, n gpyrn paboTHM CTaHLUmK.

BeaHbX pasnpeneneHun KbM UCTOpUATA, AAHHUTE OT BCsAKa Todyka Tpsabsa ga ca
AocTbnHM 4ype3 TOYKA.MAPAMETDBP poctbn, KOMTO ce u3non3eBa 3aedHO C 4acT oT
NUcTopusTa, 3a Aa ce YCTaHOBWM KOHKPETHaTa To4yka, npeacTaBnsaBalla uHTtepec. Joctbn 40
Te3n UCTOPUYECKN AaHHM cneaBa ga MoraT ga umMmaT rpaduyHmMaT onepaTopcKu nHTepdenic,

TEHAEHUUUTE, OTYETUTE U UHTEPdECUTE Ha NPUTTOXKEHUS.

HACT: CTp. 39 or 87
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MOLI,VICDMKaLI,MM Ha c1=6paHaTa NCTOpUA Ha BCAKa TOYKa cCnedBa Aa Ca Bb3MOXHU

OoHnalH, 6e3 3aryba Ha npeaBapuUTenHo cbbpaHnUTE AaHHM 3@ ToUyKaTa, KOSATO Ce NMpPOMEeHs,

nnu Apyrun Toukn B SCADA, KOUTO B MOMEHTA CE CbXpaHABaT KaTo UCTOpUS.

8.4.6 bas3a AaHHM CbC CbbUTHA

CbpBbpbT TPsi6Ba Aa NoAAbpKa AHEBHUK, CbAbpXKall ciegHaTa MHdopMaums:

CUrHanm

MOTBbPXAEHUSA Ha CUIHAMK

BpbLlaHe KbM HOPMasHOTO

KOHTPOJIHM AENCTBUS Ha onepaTtopa

BMMCBaHe Ha onepaTop M NPOMEHU B HUBOTO HA CUTYPHOCT
OoHManH Mmoandmkaummn Ha 6asa gaHHK

KOMYHWKaLMOHHWN anapMu

CbobLUEHMS 3@ pecTapTMpaHe Ha CbpBbpa

Ocurypsasat ce cTaHgapTHM Aucrniien, 3a pasrfnexgaHe Ha danna c Tekywms

OHEBHUK,

KaTO HaM-CKOPOLWHOTO CbbutMe e Han-rope Ha aucnnes. [llocneasallo

npeMecTtBaHe Ha CTpaHUUUTE Hanpea TpﬂﬁBa Aa NO3BOJIN MNMOKa3BaHE Ha BCE MNOo-CTapwu

cbbuTUs NnocneposaTtenHo. CopTupaHe U GunTpupaHe Ha AHeBHUKa TpsibBa Aa ca Bb3MOXHMU

ypes cTaHZapTeH OTYET, KOWTO MOXe Aa Ce KOHMdUrypupa 4ypes M3nos3BaHe Ha npaseH

dbopmMynap 3a nonbfiBaHe. He ce M3MCKBa KoAMpaHe UM KpUNTUpPaHE OT KakbBTO M Aa €

BUA 3a U3MNbJIHEHMNETO Ha Ta3n 3ajava .

3anucute B 6asata MAaHHM CbC CbbUTKA TpHGBa Aa CbAbpXaT cfeaHaTa

MHpOpMaUUns:

oTbens3BaHe Ha Yac u aaTa
HanuMeHoBaHMeE Ha TouykaTa
BUA Cbbutme

NPUOPUTET Ha anapMaTa
onucaHme Ha ToykaTa

HOB NapaMeTbp Ha npoueca

Mn3MepBaTeEHN eanHNLUn

basaTta gaHHM CbC CbbUTMA TpﬂﬁBa Aa € AO0CTbMHa OT Apyrn noa-cncrteMmn KaTto

OnepaTopckn nHTepdelic, NleHepaTopa Ha oTyeTn N UHTepdeiic 3a NpuIoXHU NporpamMu.

[aHHuUTe TpabBa MbpBOHA4YasHO Aa Ce CbXpaHsBAT B OHNaWH 6a3a AaHHM U Aa ce

NpexBbpnsaT B apxvMBHa 6asa [aHHM, KoraTto CBO60AHOTO MNPOCTPAHCTBO MagHe noj

onpeeneHa rpaHuua. ApxmBHaTa 6a3a AaHHM MOXe Aa ce apxmBupa Ha kaceta, CD-RW wu

YACT:
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T.H. Bb3MOXHOCTTa 3a apxuBuMpaHe U Bb3CTAaHOBABAHE HA apXMBHU AaHHU € OT AMCﬂﬂeﬁ,

KOMTO ce nHterpupa c Onepatopckus nHTepdeic.

TpsibBa na MMa caMo eflHa LeHTpanHa 6a3a /laHHU CbC CbOUTUSA, CbXpaHsiBaHa Ha

pe3epBeH CbpBbp, AOCTbMEH 3a Bcekn OnepaTopcku uHTepdenc. PasnpeneneHn 6asu

JaHHN, CbXxpaHsBaHW Ha OnepaTopcku uHTepdeirc, M Apyrn paboTHWM CTaHUMM He ca

npneMnuneun.

8.5 OnepaTtopcku nHtepdgemnc

PaboTHUTe cTaHuuM Ha OnepaTtopuTe TpsbBa Aa (PYHKUMOHMpPAT KaToO OCHOBHUSA

MHTepdenc YoBek-MawmHa 3a BCcMUkM dyHKUMM Ha SCADA cuctemaTa, BKAOYBALWM Han-

MaKo.

BnuceaHe KaToO onepaTop MU UHXEHep 4Ype3 CbOTBETHOTO HMBO Ha AOCTbM,
KacaeLlo CUrypHocTTa

AnapMmn, gHEBHUK Ha CbOMTUATA, apXMBUpPaAHE M MNOKa3BaHE, CbXpaHeHMe U
NpUHTUpPaHe

EkpaHu 3a cucteMHa AnarHocTuka

QOYHKUMOHANHOCT Ha MHXXEHEepPHa KOH30/1Ha 3a usasaTa cuctema

papmnyHn amcnnen, KOUTO MoKa3BaT CbCTOSAHUMETO Ha o6opyaBaHETO u
napamMeTpuTe Ha npoueca

Pb4YHO 1M aBTOMaTU4YHO ynpasneHus Ha nonesoTo obopyaBaHe

HabniogeHne, ynpaBneHne, ppb4HO M aBTOMATMYHO HACTpOMBaHe Ha UMKIUTE
3a ynpaBieHue Ha npouecuTte

AKTMBMpaHe W Wu3BeCTsiBaHe npu CcTapTupaHe npouecu, 3aobukanswm
cucrtemata 3a AC

Ycnosus 3a 6arnac npu  nogapbXka M CbOTBETCTBAWO BMUCBaHe
~V3BECTUTeNeH curHanm"

3anucuK Ha ABUXXEeHMe, CMEHU U NepUOANYHN OHEBHULM

CodTyep 3a reHepupaHe Ha OT4eTH

O6ukHOBEH O6MeH Ha AaHHM C NpuioXxeHusa Ha Microsoft, BkIOUNTENHO
Excel n Access

Ancnnen ¢ MHOXeCTBO Npo3opum

Bcsika paboTHa ctaHuma cnegsa ga MMa 4OCTbN 40 BCUYKKM FpaduKn n Taroee
PaboTHuTe cTtaHuuMm TpsabBa Aa MoraT Aa ce KOHdurypupaTt, 3a Jga ce
Bb3MNpenaTCTBa KOHTPON HaAa pavioHn OT paboTHWM CTaHUMW, KOUTO He ca

06MKHOBEHO pa3npeaenieHn KbM TO3M panoH

YACT:
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OcurypsiBa nocnegosaTenHa paMka 3a npernej Ha nHdopmaumnaTa.
KpuTuyHu 06ekTn (KaTo MKOHW 3@ CUrHanum) ga ca BMAHW BbB BCEKM eAMH
MOMeHT. [lpegBapuTenHO onpeaeneH pervoH, BMAMM MO BCSKO Bpeme ,
ocurypsisa cbobuieHns Ha onepatopa. CneaBa aa ce ocurypum Habop ot
CTaHAApTHU Aucnnaeun 3a KoHdurypaums n HaBuraums okono SCADA. Te ca
HEe3aBUCUMKN OT BCEKM nHamemayaneH ( cneuymduyeH 3a npoekra) AnCnnien.

> OnepaTopckuaT nHTepdenc TpssbBa Aa € MHTepPaKTUBEH M Hamb/HO 6a3upaH
Ha rpadukun n/mnu nkoHu. NpadukaTa Aa Moxe aa nogabpxxa MMHUMYM 16bit
UBAT C MMHUMYM pe3ontoumnsa 1024 x 768 nukcena.

> OnepaTopckuaT uHTepdeinc ga nogavpxa Ao yetmpm 19” mam no-ronemu
MOHWTOpPA C NJ0OCHK eKpaH, N3nos3Balim eqHoOBpeMeHHo obLa knasnaTtypa um
MULWKa/Tpakbon.

> OnepaTtopckuaT uHTepdenc Tpsbea Aa ce OoCHOBaBa Ha Mpo3opuMm M aa
n3nonsea craHaaptHM Windows KOHBeHUWM, 3a Aa Hamananm HeobxoaMMOTOo
oby4yeHune Ha Onepatopute. Mo-KOHKPETHO, CTaHAAPTHMUTE MKOHM OT SIeHTaTa
C MHCTPYMEHTM U Najalln MeHloTa Aa Ca HaMYHW Ha BCUYUYKU CTAHAAPTHU U
MHOMBUAYANHN AWCMNen, 3a Aa Ce MNO03BOJIM JIeCeH AOCTbMN A0 0bMyaliHUTE
dyHKUunM. Mo nogobeH HaumH TakMBa YHKLMW CbLWO Aa Ca HaJIMYHM 4pe3
cTaHgapTeH Habop OT YHKUMOHANHW KNaBULLIHM KOMOBWHAUWMW, KOUTO He
M3NCKBAT KOHGUrypaums.

> OnepaTtopckuaTt uHTepdenc cneasa Aa noaabpxka Bb3MOXHOCTTA 3@ ,Mb/HO
3aK/4YBaHe Ha ekpaHa" Ha npos3opeua, 3a fa He MoraT noTpebutennTte aa
MMaT AOCTbM A0 APYrM MpPUNOXeHUS. AKO He ce BKJYM ,MbJHOTO
3aK/l4YBaHe Ha ekpaHa', ga ce oCcurypu nogapbXkKa Ha KonupaHe u
nocTtaBsiHe MeXAay npo3opeLa Ha onepaTopa W APYrY MNPUIOXEHUS 4Ype3
knunbopaa Ha Windows .

> Topapbxka Ha Windows Help dainose, noanexawm Ha KoHdurypupade,
npefocTaBsiHE Ha OpUEHTUpaH No kasycu html, KolTo Aa ce usnonsea KaTo
WHCTPYKLUMKW KbM OMnepaTopa Ha CbOPbXEHUETO

» SCADA TtpsibBa aa pa3nonara ¢ Bb3MOXHOCT 3@ Cb34aBaHe Ha WHAMBUAYATHU
avcnnen. Te3m KoHOUrypupaHu oT nonsBaTennTe gucnnen tTpsabesa ga Morat
Aa Ce m3rpaxaaT nocpeacTBoOM MHTerpuvpaHuTe yHKUMKW 3@ Cb3aaBaHe Ha
avcnnen, HannyHu npes OnepaTopckusa MHTepdenc.

» CKOpOCTM Ha aKTyanusunpaHe oT 1 cekyHaa TpsibBa Aa moraT Aa ce nocTurHaT

oT Onepatopcku uHTepdeiic (4o 300 napaMeTbp Ha rpaduka)

HACT: Ctp. 42 or 87
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» CraHumuTe Ha onepaTtopuTe TpsabBa Aa noaAbpXaT CcTaTuyHa UAu
poTauMoHHa Bpb3ka. CTaTnyHaTa Bpb3Ka CbC CbpBbpa TpsibBa Ooa ocurypwm
MOCTOSIHHA, crneuunanHo npegHasHadeHa Bpb3ka. PoTauMoHHaTa Bpb3ka
TpsbBa Aa ocurypmu Bpb3ka ,Npu HeobxoanMocCT", KOSTO AaBa Bb3MOXHOCT Ha
rosisM Ha 6poi obmuyanHu noTpebutenn ga mMmaT AOCTLN A0 CMcTeMaTa Npwu
HeobxogmmocT. [Jo 60 cTaHumMM MoraT da ce noaAabpXXaT Ha CbpBbP KaTto

CTaTU4YHa CTaHUUA.

HACT: Ctp. 43 oTr 87
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9. MpunoxxeHna A — CNUCbK C AOKYMeHTauus no TexXxHU4YeCKMsi NMpoeKT 3a

HanmeHoBaHue Homep Ha pepakuua
2 g yepTex/AOKyMeHT
s | 26| &
S| 4| 8| ™
= o T ©
2 o
1 GENERAL DOCUMENTATION
Il SUBPROJECT: TRANSMISSION GAS PIPELINE - IGB
1 LINEAR LOTS
3 VALVE STATIONS
1 MASTERPLAN AND VERTICAL PLANNING IGB-04-FEED-II.3.1 00
2 TECHNOLOGICAL PART AND TECHNOLOGICAL PIPELINES IGB-04-FEED-II.3.2 00
3 ARCHITECTURAL IGB-04-FEED-II.3.3 00
4 STRUCTURAL IGB-04-FEED-II.3.4 00
5 ELECTRICAL PART IGB-04-FEED-11.3.5 00
6 PROCESS AUTOMATION IGB-04-FEED-II.3.6 00
Valve block BV2, BV3A, BV4, BV4A and BV6 — Site installations IGB-04-FEED-I1.3.6-01 sheet 1 00
Valve block BV5 and BV7 - Site installations IGB-04-FEED-II.3.6-01 sheet 2 00
Symbols and legend. Pipelines and equipment IGB-04-FEED-II.3.6-02 sheet 1 00
Symbols and legend. Pipelines and equipment IGB-04-FEED-I1.3.6-02 sheet 2
Valve block BV2, BV3A, BV4, BV4A and BV6 - P&ID IGB-04-FEED-II.3.6-03 sheet 1 00
Valve block BV5 and BV7 - P&ID IGB-04-FEED-II.3.6-03 sheet 2 00
Control block diagram - Valve block IGB-04-FEED-11.3.6-04 00
Systems block diagram - Valve block IGB-04-FEED-II.3.6-05 00
Telecommunications block diagram - Valve block IGB-04-FEED-II.3.6-06 00
Symbols and legend. Standard actuators of valves. IGB-04-FEED-II.3.6-07 00
Connection schemes of control - Valve block BV2, BV3A, BV4 00
! ! ! IGB-04-FEED-II.3.6- h 1
BV4A and BV6 GB-0 3.6-08 sheet
Connection schemes of control - Valve block BV5 and BV7 IGB-04-FEED-I1.3.6-08 sheet 2 00
Installatlon's equipment. Details: Terminal switchboard and |GB-04-FEED-I1.3.6-09 00
cable terminals
Insta!latlons' equipment. Details: mounting plate for single |GB-04-FEED-I1.3.6-10 00
terminal switchboard
- - . - - 00
Installations equipment. Details: 60 terminal switchboard. Spark |GB-04-FEED-11.3.6-11
protected
Installations equipment. Details: 60 terminal switchboard. Not |GB-04-FEED-I1.3.6-12 00
spark protected
Installations eq.wprjnent. Details: Standard element for earthing |GB-04-FEED-I1.3.6-13 00
of blast proof circuit.
. - - - 00
Installations eqU|pmgnt.. Details: standard element for earthing |GB-04-FEED-I1.3.6-14
of spark-protected circuits
Instéllapons equipment. Details: standard element for marking |GB-04-FEED-I1.3.6-15 00
of circuits
Installations equipment. Details: Standard boards for equipment | IGB-04-FEED-I1.3.6-16 00
- - - - - 00
Installations equipment. Details: Standard detail for mounting of |GB-04-FEED-I1.3.6-17
cable tray
Installations equipment. Details: Cable layout of switchboards IGB-04-FEED-11.3.6-18 00
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Installations equipment. Details: Profiles for cable laying IGB-04-FEED-11.3.6-19 00
BILL OF QUANTITIES IGB-04-FEED-II-3.6-BILQN 00
7 HVAC (Heating, Ventilation, Air Conditioning) IGB-04-FEED-II.3.7 00
4 TECHNOLOGICAL FIBRE OPTIC CABLE LINE
1 GEODESY IGB-04-FEED-II.4.1 00
2 TECHNOLOGICAL FIBRE OPTIC COMMUNICATION LINE IGB-04-FEED-II.4.2 00
IGB-04-FEED-I1.4.2-01-Kol. s-ka- 1-1, pril1-osn IGB-04-FEED-11.4.2
IGB-04-FEED-II.4.2-01-Kol. s-ka pril 1,1-2-res IGB-04-FEED-II.4.2
IGB-04-FEED-II.4.2-02-KV 3a-s-ka2-2,pril2 IGB-04-FEED-II.4.2
IGB-04-FEED-II.4.2-02-KV 4-s-ka2-3,pril 2 IGB-04-FEED-II.4.2
IGB-04-FEED-I1.4.2-02-KV 6-s-ka2-6,pril2 IGB-04-FEED-11.4.2
IGB-04-FEED-I1.4.2-04-KV 2-s-ka2-1,pril2 IGB-04-FEED-11.4.2
IGB-04-FEED-II.4.2-04-KV 4a-s-ka2-4,pril2 IGB-04-FEED-II.4.2
IGB-04-FEED-II.4.2-04-KV 5-s-ka2-5,pril2 IGB-04-FEED-II.4.2
IGB-04-FEED-II.4.2-04-KV 7-s-ka2-7,pril2 IGB-04-FEED-II.4.2
IGB-04-FEED-I1.4.2-05-Kol s-ka -3-2,pril 3-res IGB-04-FEED-11.4.2
IGB-04-FEED-I1.4.2-05-Kol-s-ka 3-1,pril 3-osn IGB-04-FEED-11.4.2
Cable line-Situacia IGB-04-FEED-II.4.2-01 00
Block sheme IGB-04-FEED-II.4.2-02-01 00
Channel set-block sheme IGB-04-FEED-11.4.2-02-02 00
Cross profile ICGB-04-FEED-11.4.2-03-01 00
Details- longitudinal profile of crossing with gas pipeline ICGB-04-FEED-11.4.2-03-02 00
Details-longitudinal profile of crossing with existing CC ICGB-04-FEED-I1.4.2-03-03 00
Details- longitudinal profile of crossing with water supply line ICGB-04-FEED-I1.4.2-03-04 00
Details-longitudinal profile of crossing with elektrical cable ICGB-04-FEED-I1.4.2-03-05 00
Situation BV 2 ICGB-04-FEED-I1.4.2-04 BV2 00
Situation BV 3A ICGB-04-FEED-I1.4.2-04 BV3A 00
Situation BV 4 ICGB-04-FEED-II.4.2-04 BV4 00
Situation BV 4A ICGB-04-FEED-I1.4.2-04 BV4A 00
Situation BV 5 ICGB-04-FEED-I1.4.2-04 BV5 00
Situation BV 6 ICGB-04-FEED-I1.4.2-04 BV6 00
Situation BV 7 ICGB-04-FEED-II.4.2-04 BV7 00
Cable line-Situacia ICGB-04-FEED-II1.4.2-05 00
Block sheme OC-main ICGB-FEED-I1.4.2-06-01 00
Block sheme OC -reserve ICGB-FEED-I1.4.2-06-02 00
Detail used for forming and attaching cable reserves in shaft ICGB-FEED-I1.4.2-07 00
3 STRUCTURAL PART IGB-04-FEED-11.4.3 00
] SUBPROJECT: GMS STARA ZAGORA
1 GEOLOGY SURVEY IGB-04-FEED-III.1 00
2 MASTER PLAN AND VERTICAL PLANNING IGB-04-FEED-III.2 01
3 TECHNOLOGICAL PART AND TECHNOLOGICAL PIPELINES IGB-04-FEED-III.3 01
4 ARCHITECTURAL IGB-04-FEED-I11.4 00
5 STRUCTURAL IGB-04-FEED-III.5 01
6 PROCESS AUTOMATION IGB-04-FEED-III.6 01
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Gas Metering Station (GMS2) Stara Zagora- Site installations IGB-04-FEED-I11.6-01 01
Symbols and legend. Pipelines and equipment IGB-04-FEED-I11.6-02 sheet 1 00
Symbols and legend. Pipelines and equipment IGB-04-FEED-111.6-02 sheet 2 00
GMS Stara Zagora. Input collector - P&ID IGB-04-FEED-111.6-03 sheet 1 00
GMS Stara Zagora. Gas filter-separator A — P&ID IGB-04-FEED-111.6-03 sheet 2 00
GMS Stara Zagora. Gas filter-separator B — P&ID IGB-04-FEED-I11.6-03 sheet 3 00
GMS Stara Zagora. Analyzing and measuring unit - P&ID IGB-04-FEED-I11.6-03 sheet 4 01
GMS Stara Zagora. Regulating unit - P&ID IGB-04-FEED-111.6-03 sheet 5 00
GMS Stara Zagora. Station exit - P&ID IGB-04-FEED-111.6-03 sheet 6 00
GMS Stara Zagora. Gas heater A — P&ID IGB-04-FEED-111.6-03 sheet 7 00
GMS Stara Zagora. Gas heater B — P&ID IGB-04-FEED-I11.6-03 sheet 8 00
GMS Stara Zagora. Closed drainage system — P&ID IGB-04-FEED-I11.6-03 sheet 9 00
GMS Stara Zagora. Nitrogen installation— P&ID IGB-04-FEED-111.6-03 sheet 10 00
GMS Stara Zagora. Fuel gas system — P&ID IGB-04-FEED-111.6-03 sheet 11 00
GMS Stara Zagora. Hot water system — P&ID IGB-04-FEED-I11.6-03 sheet 12 00
GMS Stara Zagora. Hot water system tank — P&ID IGB-04-FEED-I11.6-03 sheet 13 00
GMS Stara Zagora. Pig launching and receiving station — P&ID IGB-04-FEED-I11.6-03 sheet 14 00
I/0 sheet — P&ID IGB-04-FEED-III.6-03 sheet 15 01
Block diagram of control and measurement systems- GMS2 Stara |GB-04-FEED-111.6-04 01
Zagora
Connection diagram for measurement system - GMS2 Stara | IGB-04-FEED-III.6-05 01
Zagora (sheet1/2)
Block diagram of systems - GMS2 Stara Zagora IGB-04-FEED-I11.6-06 01
Block diagram of systems - GMS2 Stara Zagora IGB-04-FEED-I11.6-07 00
Symbols and legend. Standard valve actuators IGB-04-FEED-III.6-08 00
Connection diagrams for control and measurement - GMS2 Stara |GB-04-FEED-I11.6-09 sheet 1 00
Zagora
Connection diagrams for control and measurement - GMS2 Stara |GB-04-FEED-111.6-09 sheet 2 00
Zagora
Connection diagrams for control and measurement - GMS2 Stara |GB-04-FEED-111.6-09 sheet 3 00
Zagora
Connection diagrams for control and measurement - GMS2 Stara IGB-04-FEED-111.6-09 sheet 4 01
Zagora
Connection diagrams for control and measurement - GMS2 Stara IGB-04-FEED-111.6-09 sheet 5 01
Zagora
Connection diagrams for control and measurement - GMS2 Stara IGB-04-FEED-111.6-09 sheet 6 00
Zagora
Connection diagrams for control and measurement - GMS2 Stara |GB-04-FEED-I11.6-09 sheet 7 00
Zagora
Assgmbly equipment. Details: Terminal switchboard and cable |GB-04-FEED-I11.6-10 00
entries
Ass.embly equipment. Details: Prop for single terminal |GB-04-FEED-II1.6-11 00
switchboard
Assembly equipment. Details: Prop for terminal switchboards IGB-04-FEED-I1I.6-12 00
Assembly equipment. Switchboard with 60 terminals. Not spark |GB-04-FEED-II1.6-13 00
protected.
YACT:

Ctp. 46 oTr 87




MBEXXAYCUCTEMHA TA30BA BPBb3KA INnpPUMNA-BBJITAPUA

N ICGB
"GASTEC BG” AD%, &
HaumeHoBaHue Homep Ha peAaKkuua
. § . §: yepTex/[BOKYMEHT
eI F| 8
2 o
Assembly equipment. Details: Switchboard with 60 terminals. |GB-04-FEED-II1.6-14 00
Spark protected.
Assembly equipment. Details: Switchboard with 120 terminals. |GB-04-FEED-II1.6-15 00
Spark protected.
Assembly eql_upment. Details: terminal distribution board for |GB-04-FEED-II1.6-16 00
relay installation
Assembly eq.U|pr.nent. Details: standard detail for grounding of |GB-04-FEED-IIl.6-17 00
blast-proof circuits
Assembly equipment. Details: standard detail for grounding of 00
Spark_przochirfuits & € 911 |GB-04-FEED-1I1.6-18
Assembly equipment. Details: standard detail for circuit marking | IGB-04-FEED-II1.6-19 00
Assembly equipment. Details: standard board for equipment IGB-04-FEED-III.6-20 00
Assembly equipment. Details: standard detail for mounting of |GB-04-FEED-I11.6-21 00
cable tray
Assembly equipment. Details: cable arrangement of boards IGB-04-FEED-III.6-22 00
Assembly equipment. Details: cable laying elements IGB-04-FEED-I11.6-23 00
BILL OF QUANTITIES IGB-04-FEED-I11.6-BQ 01
7 FIRE SAFETY IGB-04-FEED-IIN.7 01
8 ELECTRICAL IGB-04-FEED-III.8 02
9 TECHNOLOGICAL CONNECTION SYSTEMS IGB-04-FEED-II1.9 00
Site power cable-line. Situational plan. IGB-04-FEED-I111.9-01 00
BILL OF QUANTITIES IGB-04-FEEB-11.9-BQ 00
10 HVAC IGB-04-FEED-III.10 02
11 ENERGY EFFICIENCY IGB-04-FEED-III.11 01
12 SAFETY AND HEALTH PLAN IGB-04-FEED-III.12 00
13 WATER SUPPLY & SEWERAGE IGB-04-FEED-111.13 02
\'} SUBPROJECT: AGRS DIMITROVGRAD
1 GEOLOGY SURVEY IGB-04-FEED-IV.1 00
2 MASTERPLAN AND VERTICAL PLANNING IGB-04-FEED-IV.2 01
3 TECHNOLOGICAL PART AND TECHNOLOGICAL PIPELINES IGB-04-FEED-IV.3 00
4 ARCHITECTURAL IGB-04-FEED-IV.4 01
5 STRUCTURAL IGB-04-FEED-IV.5 01
6 PROCESS AUTOMATION IGB-04-FEED-IV.6 00
Gas Metering Station AGRS Dimitrovgrad- Site installations IGB-04-FEED-IV.6-01 00
Symbols and legend. Pipelines and equipment IGB-04-FEED-1V.6-02 sheet 1 00
Symbols and legend. Pipelines and equipment IGB-04-FEED-1V.6-02 sheet 2 00
AGRSD Dimitrovgrad. Input collector - P&ID IGB-04-FEED-1V.6-03 sheet 1 00
AGRSD Dimitrovgrad. Gas filter-separator A — P&ID IGB-04-FEED-IV.6-03 sheet 2 00
AGRSD Dimitrovgrad. Gas filter-separator B — P&ID IGB-04-FEED-IV.6-03 sheet 3 00
AGRSD Dimitrovgrad. Analyzing and measuring unit - P&ID IGB-04-FEED-1V.6-03 sheet 4 00
AGRSD Dimitrovgrad. Regulating unit - P&ID IGB-04-FEED-1V.6-03 sheet 5 00
AGRSD Dimitrovgrad. Station exit - P&ID IGB-04-FEED-1V.6-03 sheet 6 00
AGRSD Dimitrovgrad. Gas heater A — P&ID IGB-04-FEED-IV.6-03 sheet 7 00
AGRSD Dimitrovgrad. Gas heater B — P&ID IGB-04-FEED-IV.6-03 sheet 8 00
AGRSD Dimitrovgrad. Closed drainage system — P&ID IGB-04-FEED-1V.6-03 sheet 9 00
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AGRSD Dimitrovgrad. Nitrogen installation— P&ID IGB-04-FEED-IV.6-03 sheet 10 00
AGRSD Dimitrovgrad. Fuel gas system — P&ID IGB-04-FEED-IV.6-03 sheet 11 00
AGRSD Dimitrovgrad. Hot water system — P&ID IGB-04-FEED-IV.6-03 sheet 12 00
AGRSD Dimitrovgrad. Hot water system tank — P&ID IGB-04-FEED-IV.6-03 sheet 13 00
I/0 sheet — P&ID IGB-04-FEED-IV.6-03 sheet 14 00
Block diagram of control and measurement systems- AGRSD 00
Dimitrovgrad IGB-04-FEED-1V.6-04

Connection diagram for measurement system - AGRSD 00
Dimitrovgrad IGB-04-FEED-IV.6-05

Block diagram of systems - AGRSD Dimitrovgrad IGB-04-FEED-IV.6-06 00
Block diagram of telecommunication system- AGRSD 00
Dimitrovgrad IGB-04-FEED-1V.6-07

Symbols and legend. Standard valve actuators IGB-04-FEED-IV.6-08 00
Connection diagrams for control and measurement - AGRSD 00
Dimitrovgrad IGB-04-FEED-IV.6-09 sheet 1
Connection diagrams for control and measurement - AGRSD 00
Dimitrovgrad IGB-04-FEED-1V.6-09 sheet 2
Connection diagrams for control and measurement - AGRSD 00
Dimitrovgrad IGB-04-FEED-IV.6-09 sheet 3
Connection diagrams for control and measurement - AGRSD 00
Dimitrovgrad IGB-04-FEED-IV.6-09 sheet 4
Connection diagrams for control and measurement - AGRSD 00
Dimitrovgrad IGB-04-FEED-IV.6-09 sheet 5
Connection diagrams for control and measurement - AGRSD 00
Dimitrovgrad IGB-04-FEED-IV.6-09 sheet 6
Connection diagrams for control and measurement - AGRSD 00
Dimitrovgrad IGB-04-FEED-IV.6-09 sheet 7
Assembly equipment. Details: Terminal switchboard and cable 00
entries IGB-04-FEED-1V.6-10

Assembly equipment. Details: Prop for single terminal 00
switchboard IGB-04-FEED-1V.6-11

Assembly equipment. Details: Prop for terminal switchboards IGB-04-FEED-1V.6-12 00
Assembly equipment. Switchboard with 60 terminals. Not spark 00
protected. IGB-04-FEED-IV.6-13

Assembly equipment. Details: Switchboard with 60 terminals. 00
Spark protected. IGB-04-FEED-IV.6-14

Assembly equipment. Details: Switchboard with 120 terminals. 00
Spark protected. IGB-04-FEED-1V.6-15

Assembly equipment. Details: terminal distribution board for 00
relay installation IGB-04-FEED-IV.6-16

Assembly equipment. Details: standard detail for grounding of 00
blast-proof circuits IGB-04-FEED-I1V.6-17

Assembly equipment. Details: standard detail for grounding of 00
spark-proof circuits IGB-04-FEED-1V.6-18

Assembly equipment. Details: standard detail for circuit marking | IGB-04-FEED-IV.6-19 00
Assembly equipment. Details: standard board for equipment IGB-04-FEED-IV.6-20 00
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Assembly equipment. Details: standard detail for mounting of 00
cable tray IGB-04-FEED-1V.6-21
Assembly equipment. Details: cable arrangement of boards IGB-04-FEED-1V.6-22 00
Assembly equipment. Details: cable laying elements IGB-04-FEED-IV.6-23 00
BILL OF QUANTITIES IGB-04-FEED-IV.6-BQ 00
7 FIRE SAFETY IGB-04-FEED-IV.7 01
8 ELECTRICAL IGB-04-FEED-IV.8 01
9 TECHNOLOGICAL CONNECTION SYSTEMS IGB-04-FEED-IV.9 00
Site power cable-line. Situational plan IGB-04-FEED-1V.9-01 00
BILL OF QUANTITIES IGB-04-FEEB-1V.9-BQ 00
10 HVAC IGB-04-FEED-IV.10 01
11 ENERGY EFFICIENCY IGB-04-FEED-IV.11 00
12 SAFETY AND HEALTH PLAN IGB-04-FEED-IV.12 00
13 WATER SUPPLY AND SEWERAGE IGB-04-FEED-IV.13 01
\'% SUBPROJECT: AGRS KARDJALI
1 GEOLOGY SURVEY IGB-04-FEED-V.1 00
2 MASTERPLAN AND VERTICAL PLANNING IGB-04-FEED-V.2 01
3 TECHNOLOGICAL PART AND TECHNOLOGICAL PIPELINES IGB-04-FEED-V.3 00
4 ARCHITECTURAL IGB-04-FEED-V.4 01
5 STRUCTURAL IGB-04-FEED-V.5 01
6 PROCESS AUTOMATION IGB-04-FEED-V.6 00
Gas Metering Station AGRS Kardzhali- Site installations IGB-04-FEED-V.6-01 00
Symbols and legend. Pipelines and equipment IGB-04-FEED-V.6-02 sheet 1 00
Symbols and legend. Pipelines and equipment IGB-04-FEED-V.6-02 sheet 2 00
AGRS Kardzhali. Input collector - P&ID IGB-04-FEED-V.6-03 sheet 1 00
AGRS Kardzhali. Gas filter-separator A — P&ID IGB-04-FEED-V.6-03 sheet 2 00
AGRS Kardzhali. Gas filter-separator B — P&ID IGB-04-FEED-V.6-03 sheet 3 00
AGRS Kardzhali. Analyzing and measuring unit - P&ID IGB-04-FEED-V.6-03 sheet 4 00
AGRS Kardzhali. Regulating unit - P&ID IGB-04-FEED-V.6-03 sheet 5 00
AGRS Kardzhali. Station exit - P&ID IGB-04-FEED-V.6-03 sheet 6 00
AGRS Kardzhali. Gas heater A — P&ID IGB-04-FEED-V.6-03 sheet 7 00
AGRS Kardzhali. Gas heater B — P&ID IGB-04-FEED-V.6-03 sheet 8 00
AGRS Kardzhali. Closed drainage system — P&ID IGB-04-FEED-V.6-03 sheet 9 00
AGRS Kardzhali. Nitrogen installation— P&ID IGB-04-FEED-V.6-03 sheet 10 00
AGRS Kardzhali. Valve block BV3 — P&ID IGB-04-FEED-V.6-03 sheet 11 00
Block diagram of control and measurement systems- AGRS
Kardzhali IGB-04-FEED-V.6-04 00
Connection diagram for measurement system - AGRS Kardzhali | IGB-04-FEED-V.6-05 00
Block diagram of systems - AGRS Kardzhali IGB-04-FEED-V.6-06 00
Block diagram of telecommunication system- AGRS Kardzhali IGB-04-FEED-V.6-07 00
Symbols and legend. Standard valve actuators IGB-04-FEED-V.6-08 00
Connection diagrams for control and measurement - AGRS
Kardzhali IGB-04-FEED-V.6-09 sheet 1 00
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Connection diagrams for control and measurement - AGRS
Kardzhali IGB-04-FEED-V.6-09 sheet 2 00
Connection diagrams for control and measurement - AGRS
Kardzhali IGB-04-FEED-V.6-09 sheet 3 00
Connection diagrams for control and measurement - AGRS
Kardzhali IGB-04-FEED-V.6-09 sheet 4 00
Connection diagrams for control and measurement - AGRS
Kardzhali IGB-04-FEED-V.6-09 sheet 5 00
Connection diagrams for control and measurement - AGRS
Kardzhali IGB-04-FEED-V.6-09 sheet 6 00
Connection diagrams for control and measurement - AGRS
Kardzhali IGB-04-FEED-V.6-09 sheet 7 00
Assembly equipment. Details: Terminal switchboard and cable
entries IGB-04-FEED-V.6-10 00
Assembly equipment. Details: Prop for single terminal
switchboard IGB-04-FEED-V.6-11 00
Assembly equipment. Details: Prop for terminal switchboards IGB-04-FEED-V.6-12 00
Assembly equipment. Switchboard with 60 terminals. Not spark
protected. IGB-04-FEED-V.6-13 00
Assembly equipment. Details: Switchboard with 60 terminals.
Spark protected. IGB-04-FEED-V.6-14 00
Assembly equipment. Details: Switchboard with 120 terminals.
Spark protected. IGB-04-FEED-V.6-15 00
Assembly equipment. Details: terminal distribution board for
relay installation IGB-04-FEED-V.6-16 00
Assembly equipment. Details: standard detail for grounding of
blast-proof circuits IGB-04-FEED-V.6-17 00
Assembly equipment. Details: standard detail for grounding of
spark-proof circuits IGB-04-FEED-V.6-18 00
Assembly equipment. Details: standard detail for circuit marking | IGB-04-FEED-V.6-19 00
Assembly equipment. Details: standard board for equipment IGB-04-FEED-V.6-20 00
Assembly equipment. Details: standard detail for mounting of
cable tray IGB-04-FEED-V.6-21 00
Assembly equipment. Details: cable arrangement of boards IGB-04-FEED-V.6-22 00
Assembly equipment. Details: cable laying elements IGB-04-FEED-V.6-23 00
BILL OF QUANTITIES IGB-04-FEED-V.6-BQ 00
7 FIRE SAFETY IGB-04-FEED-V.7 01
8 ELECTRICAL IGB-04-FEED-V.8 01
9 TECHNOLOGICAL CONNECTION SYSTEMS IGB-04-FEED-V.9 00
Situation IGB-04-FEED-V.9 00
BILL OF QUANTITIES IGB-04-FEED-V.9_BILQN 00
10 HVAC IGB-04-FEED-V.10 00
11 ENERGY EFFICIENCY IGB-04-FEED-V.11 00
12 SAFETY AND HEALTH PLAN IGB-04-FEED-V.12 00
13 WATER SUPPLY AND SEWERAGE IGB-04-FEED-V.13 01
Vi SUBPROJECT: DISPACHING CENTER
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1 GEOLOGY SURVEY IGB-04-FEED-VI.1 00
2 GENERAL LAYOUT IGB-04-FEED-VI.2 00
3 TRACING PLAN AND VERTICAL PLANNING IGB-04-FEED-VI.3 01
4 ARCHITECTURAL IGB-04-FEED-VI.4 00
5 STRUCTURAL PART IGB-04-FEED-VI.5 00
6 GREENING IGB-04-FEED-VI.6 01
7 ELECTRICAL PART IGB-04-FEED-VI.7 00
8 TECHNOLOGICAL CONNECTION SYSTEMS IGB-04-FEED-VI.8 01
General layout IGB-04-FEED-VI.8 00
BILL OF QUANTITIES IGB-04-FEED-VI.8- BILQN 00
9 WATER SUPPLY AND SEWERAGE IGB-04-FEED-VI.9 01
10 HVAC IGB-04-FEED-VI.10 00
11 ENERGY EFFICIENCY IGB-04-FEED-VI.11 00
12 SAFETY AND HEALTH PLAN IGB-04-FEED-VI.12 00
13 FIRE SAFETY IGB-04-FEED-VI.13 01
14 ATN da/ne
14 FIRE FIGHTING BY GAS IGB-04-FEED-VI.14 00
15 AUTOMATION OF TECHNOLOGICAL PROCESSES IGB-04-FEED-VI.15 00
A structural diagram of IAPCS for the gas pipeline on the IGB-04-FEED-VI.15-01 00
territory of the Republic of Bulgaria
Vil TECHNOLOGICAL CONNECTION — ORGANIZATION OF THE IGB-04-FEED-VII
CONNECTIONS. EQUIPMENT OF THE CONNECTION SYSTEMS
1 ORGANIZATION OF THE CONNECTIONS IGB-04-FEED-VII.1 00
General scheme for organization of the connections IGB-04-FEED-VII.1-Comm1 00
2 A LOCAL AREA NETWORK (LAN). NETWORK INFRASTRUCTURE. |IGB-04-FEED-VII.2
EQUIPMENT 01
The logical topology of our network IGB-04-FEED-VII.2-Comm1 00
An office building — A video conferencing system IGB-04-FEED-VII.2-Comm?2 00
1 VALVE BLOCKS IGB-04-FEED-VII.2.1 01
Valve block VB-2 - Layout in the telecommunication cabinet IGB-04-FEED-VII.2.1-Comm1 00
Valve block VB -3A - Layout in the telecommunication cabinet IGB-04-FEED-VII.2.1-Comm?2 00
Valve block VB -4 - Layout in the telecommunication cabinet IGB-04-FEED-VII.2.1-Comm3 00
Valve block VB -4A - Layout in the telecommunication cabinet IGB-04-FEED-VII.2.1-Comm4 00
Valve block VB -5 - Layout in the telecommunication cabinet IGB-04-FEED-VII.2.1-Comm5 00
Valve block VB -6 - Layout in the telecommunication cabinet IGB-04-FEED-VII.2.1-Comm6 00
Valve block VB -7 - Layout in the telecommunication cabinet IGB-04-FEED-VII.2.1-Comm7 00
2 AGRS AND GMS IGB-04-FEED-VII.2.2 00
AGRS Kardzhali and VB-3 - Layout in the telecommunication 00
cabinet IGB-04-FEED-VII.2.2-Comm1
AGRS Dimitrovgrad - Layout in the telecommunication cabinet IGB-04-FEED-VII.2.2-Comm?2 00
GMS-2 Stara Zagora - Layout in the telecommunication cabinet | IGB-04-FEED-VII.2.2-Comm3 00
3 DISPATCH CENTER IGB-04-FEED-VII.2.3 00
SERVER ROOM IGB-04-FEED-VII.2.4 00
YACT:

Ctp. 51 or 87




MBEXXAYCUCTEMHA TA30BA BPBb3KA INnpPUMNA-BBJITAPUA

04,
"GASTEC BG” AD%,,&

HaumeHoBaHue Homep Ha peAaKkuua
2
s 8¢ 5 yepTex/[BOKYMEHT
S|l x| 8| &
- ) T ©
c a.
Office building — Server room IGB-04-FEED-VII.2.4-Comm1 00
Server room - Layout in the telecommunication cabinet KY 2 IGB-04-FEED-VII.2.4-Comm2 00
Server room - Layout in the telecommunication cabinet KY 3 |GB-04-FEED-VII.2.4-Comm3 00
Server room - Layout in the telecommunication cabinet KY 4 IGB-04-FEED-VII.2.4-Comm4 00
Server room - Layout in the telecommunication cabinet KY 5 IGB-04-FEED-VII.2.4-Comm5 00
Server room - Layout in the telecommunication cabinet KY 6 IGB-04-FEED-VII.2.4-Comm6 00
Server room - Layout in the telecommunication cabinet KY 7 IGB-04-FEED-VII.2.4-Comm?7 00
Server room - Layout in the telecommunication cabinet KY 8 IGB-04-FEED-VII.2.4-Comm8 00
Server room - Layout in the telecommunication cabinet KY 9 |GB-04-FEED-VII.2.4-Comm39 00
Server room - Layout in the telecommunication cabinet KY 10 |GB-04-FEED-VII.2.4-Comm10 00
5 TELEPHONE SYSTEM IGB-04-FEED-VII.2.5 00
Standard building of a crane center — Arrangement of telephone | IGB-04-FEED-VII.2.5- 00
sets Comm1_rev00
IGB-04-FEED-VII.2.5- 00
Office building - Arrangement of telephone sets Comm2_rev00
IGB-04-FEED-VII.2.5- 00
AGDS Kurdzhali and BVS-3 - Arrangement of telephone sets Comm3_rev00
IGB-04-FEED-VII.2.5- 00
AGDS Dimitrovgrad - Arrangement of telephone sets Comm4_rev00
IGB-04-FEED-VII.2.5- 00
GMS-2 Stara Zagora - Arrangement of telephone sets Commb5_rev00
3 ACTIVE SYSTEM FOR MONITORING OPTICAL FIBERS IGB-04-FEED-VII.3 00
Scheme of organization of the system for monitoring of optical 01
fibers IGB-04-FEED-VII.3-Comm1
4 OPTICAL INFRASTRUCTURE. EXTERNAL CONNECTIONS WITH IGB-04-FEED-VII.4 00
OTHER TELECOMMUNICATION OPERATORS
Linear optical connectivity scheme and optical fiber usage IGB-04-FEED-VII.4-Comm1 00
Valve blocks — positioning of optical fiber cable and IGB-04-FEED-VII.4-Comm?2 00
telecommunication rack.
VB-3 and AGRS Kardjali - positioning of optical fiber cable and IGB-04-FEED-VII.4-Comm3 00
telecommunication rack.
AGRS Dimitrovgrad- positioning of optical fiber cable and IGB-04-FEED-VII1.4-Comm4 00
telecommunication rack.
GMS-2 Stara Zagora -positioning of optical fiber cable and IGB-04-FEED-VII.4-Comm5 00
telecommunication rack.
Office building — Server room - positioning of optical fiber cable | GB-04-FEED-VII.4-Comm6 00
AGRS Kardjali and VB-6 - Optical distribution fibers and couplers | /GB-04-FEED-VII.4-Comm 00
VB-5 - Optical distribution fibers and coupler IGB-04-FEED-VIl.4-Comm38 00
VB-3A and AGRS DImitrovgrad - Optical distribution fibers and | IGB-04-FEED-VII.4-Comm39 00
couplers
VB 4 and VB-4A - Optical distribution fibers and couplers IGB-04-FEED-VII.4-Comm10 00
VB - 2 and GMS - 2 - Optical distribution fibers and couplers |GB-04-FEED-VII.4-Comm11 00
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Natural Gas Inberconnector Greece - Bulgaria

1 EXTERNAL POWER SUPPLY NETWORKS IGB-04-FEED-VIII.1
2 ACCESS ROADS IGB-04-FEED-VIII.2
3 Sewage external connections IGB-04-FEED-VIII.3

JlereHpa :

ABTOMaTM3auUMs Ha npouecu
- TenekoMyHuKaums
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10.Yact B - Cnucobk € aokyMeHTauusa no FEED 3a rpbUuKus yyacTbkK

No HanmeHoBaHMe Ha YepTeXK/[O0KYMEHT Homep Ha yepTexk/poKymeHT | pepgakuusa
1 OVERALL - GENERAL
1.1 GENERAL
1 List of Applicable Norms and Legislations 10760-LST-EN-00-001 0
Specification for Inspection and Testing Requirement for
2 Material and Equipment 10760-SPC-EN-00-001 2
3 Specification for Commissioning and Start-up 10760-SPC-PL-00-001 0
4 Tag Numbering System Procedure 10760-PRC-PM-00-011 0
5 Nameplate for Vessels 10760/ME/00/10/009 1
1.2 SAFETY REPORTS
1 HAZID Study Report 10760-RPT-SF-00-002 1
2 HAZOP Study Report 10760-RPT-SF-00-003 1
3 Quantitative Risk Assessment for the Greek Section 10760-RPT-SF-00-005 2
4 SIL Assessment Procedure Report 10760-RPT-SF-00-008 0
1.3 PROCESS DESIGN
1.3.1 Reports / Philosophies
1 Design Basis Memorandum 10760-PHL-EN-00-001 2
Gas Transmission System Operation, Inspection, Maintenance
and Repair (OIMR) Philosophy 10760-PHL-EN-00-002
Overall Process Description 10760-PHL-PR-00-002
Blow down and Vertical Study — Gas Metering and Automated
4 Gas Regulation Stations 10760-PHL-PR-M0-001 1
Process Equipment and Lines Design Philosophy (Sizing,
Sparing, Isolation) — Gas Metering and Automated Gas
5 Regulation Stations 10760-PHL-PR-M0-005
6 Blow down and Venting Study - Pipeline 10760-PHL-PR-P0-001
7 Preliminary Hydraulic Assessment 10760-RPT-PR-00-001
1.3.2 Drawings
1.3.2.1 Process / Utility Flow Diagrams
Process Flow Diagram — Pipeline Komotini to Greek — Bulgarian
1 border 10760/PR/P0/01/001 4
2 Process Flow Diagram — Type 1 10760/PR/00/01/001 0
3 Process Flow Diagram — Komotini Gas Metering Station 10760/PR/A1/01/001 4
4 Utility Flow Diagram — Komotini GMS — Vent 10760/PR/A1/01/011 3
5 Utility Flow Diagram — Komotini GMS — Closed Drain System 10760/PR/A1/01/021 3
6 Utility Flow Diagram — Komotini GMS — Nitrogen System 10760/PR/A1/01/031 3
Utility Flow Diagram — Komotini Gas Metering Station Fuel Gas
7 System 10760/PR/A1/01/041 3
Utility Flow Diagram — Komotini Gas Metering Station Hot
8 Water System 10760/PR/A1/01/051 3
1.3.2.2 Piping and Instrumentation Diagrams
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Symbols & Legend Sheets
Piping & Instrumentation Diagram — Symbols and Legend
1 Sheet — Piping and Equipment 10760/PR/00/02/001 3
Piping & Instrumentation Diagram — Symbols and Legend
2 Sheet — Instruments 10760/PR/00/02/002 3
Piping & Instrumentation Diagram — Symbols and Legend
3 Sheet — Typical Actuated Valves 1/ 2 10760/PR/00/02/003 3
Piping & Instrumentation Diagram — Symbols and Legend
4 Sheet — Typical Actuated Valves 2 / 2 10760/PR/00/02/004 3
BVS Nymfea
1 Piping and Instrumentation Diagram — Block Valve Station 1 10760/PR/P0/02/003 3
Komotini Pigging Station
Piping and Instrumentation Diagram — Komotini Pigging
1 Station 10760/PR/P0/02/001 3
Komotini GMS
Piping and Instrumentation Diagram — Komotini GMS — Inlet
1 Header 10760/PR/A1/02/001 3
Piping and Instrumentation Diagram — Komotini GMS — Gas
2 Filter Separator A 10760/PR/A1/02/002 3
Piping and Instrumentation Diagram — Komotini GMS — Gas
3 Filter Separator B 10760/PR/A1/02/003 3
Piping and Instrumentation Diagram — Komotini GMS —
4 Analyser and Metering Section 10760/PR/A1/02/004 3
Piping and Instrumentation Diagram — Komotini GMS —
5 Regulating Section 10760/PR/A1/02/005 3
Piping and Instrumentation Diagram — Komotini GMS — Station
6 Outlet 10760/PR/A1/02/006 3
Piping and Instrumentation Diagram — Komotini GMS — Gas
7 Pre-Heater A 10760/PR/A1/02/007 3
Piping and Instrumentation Diagram — Komotini GMS — Gas
8 Pre-Heater B 10760/PR/A1/02/008 3
Piping and Instrument Diagram — Utilities — Komotini GMS —
9 Vent 10760/PR/A1/02/011 3
Piping and Instrument Diagram — Utilities — Komotini GMS —
10 Closed Drain System 10760/PR/A1/02/021 3
Piping and Instrument Diagram — Utilities — Komotini GMS —
11 Nitrogen System 10760/PR/A1/02/031 3
Piping and Instrument Diagram — Utilities — Komotini GMS —
12 Fuel Gas System 10760/PR/A1/02/041 3
Piping and Instrument Diagram — Utilities — Komotini GMS —
13 Hot Water System 10760/PR/A1/02/051 3
Piping and Instrument Diagram — Utilities — Komotini GMS —
14 Water Storage for Hot Water System 10760/PR/A1/02/052 4
Piping and Instrumentation Diagram — Utilities — Komotini
15 GMS — Station Control Building Fire Suppression System 10760/PR/A1/02/071 1
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16

Piping and Instrument Diagram — Utilities — Komotini GMS —
Emergency Diesel Generator

Pipeline / BVS / Pigging Station

10760/PR/A1/02/081

1 Equipment List — Pipeline (Pigging Stations & Block Valves) 10760-LST-PR-P0-001

2 Line List — Pipeline 10760-LST-PR-P0-002

3 Valve List — Pipeline 10760-LST-PR-P0-003
Komotini GMS

1 Equipment List — Komotini GMS 10760-LST-PR-A1-001

2 Line List — Komotini GMS 10760-LST-PR-A1-002

3 Valve List — Komotini GMS 10760-LST-PR-A1-003

Pipeline / BVS / Pigging Station

1

Process Data Sheet — Vent Stack — Block Valve Stations

10760-DAT-PR-P0-007

Komotini GMS1

3
2
2
1
1 Process Data Sheet — Komotini Pig Trap V-P001 10760-DAT-PR-P0-001 2
Process Data Sheet - Komotini GMS - Filter Separator V-A101
2 A/B 10760-DAT-PR-A1-001 2
Process Data Sheet - Komotini GMS - Gas Metering Package Z-
3 A101 A/B 10760-DAT-PR-A1-002 2
4 Process Data Sheet - Komotini GMS - Gas Heaters E-A101 A/B 10760-DAT-PR-A1-003 3
5 Process Data Sheet - Komotini GMS - Vent Stack 10760-DAT-PR-A1-011 1
6 Process Data Sheet - Komotini GMS - Closed Drain Drum 10760-DAT-PR-A1-021 1
Process Data Sheet - Komotini GMS - Closed Drain Drum Sump
7 Pump 10760-DAT-PR-A1-022 1
8 Process Data Sheet - Komotini GMS - Nitrogen Package 10760-DAT-PR-A1-031 0
9 Process Data Sheet - Komotini GMS - Fuel Gas Package 10760-DAT-PR-A1-041 1
10 Process Data Sheet - Komotini GMS - Hot Water Package 10760-DAT-PR-A1-051 2
1.4 CIVIL AND STRUCTURAL DESIGN

.
I

1 Job Specification for Civil Design Loads 10760-SPC-CI-00-401 0
2 Job Specification for Site Requirements 10760-SPC-CI-00-402 1
3 Job Specification for Trenching & Excavations 10760-SPC-CI-00-403 1
4 Job Specification for Backfilling 10760-SPC-CI-00-404 1
5 Job Specification for Concrete Works 10760-SPC-CI-00-405 0
6 Job Specification for Fabrication of Structural Steelwork 10760-SPC-CI-00-406 0
Job Specification for Erection and Testing of Structural
7 Steelwork 10760-SPC-CI-00-407 0
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Job Specification for Paving 10760-SPC-CI-00-408 0
Job Specification for Fencing 10760-SPC-CI-00-409 0
10 Job Specification for Fencing 10760-SPC-CI-00-410 0
11 Job Specification for Reinstatement 10760-SPC-CI-00-411 1
12 Job Specification for Stormwater Sewer System 10760-SPC-CI-00-412 1
Job Specification for Application of Erosion Protection
13 Measures 10760-SPC-CI-00-413 1
14 Job Specification for Crossings 10760-SPC-CI-00-414 1
15 Job Specification for Muddy Bottom Replacement 10760-SPC-CI-00-415 1
1.4.2 STD Drawings
Top Soil Erosion Protection for Pipeline
1 Greek Section 10760/Cl/P1/10/401 1
Erosion Protection Ditch Breakers with Sand Bags, Cement —
Sand Bags or Natural Bentonite
2 Greek Section 10760/CI/P1/10/402 1
Erosion Protection Ditch Breakers with Concrete
3 Greek Section 10760/Cl/P1/10/403 1
Watercourse or River Bank Protection with Gabions
4 Greek Section 10760/CI/P1/10/404 2
River or Watercourse Bed Protection With Gabion Boxes
5 Greek Section 10760/Cl/P1/10/405 2
Typical R.O.W. Configuration and Typical Trenches for N.G.
Pipeline 10760/Cl/P1/10/406
6 Greek Section (13 Sheets) 3
Fibre Optic (F.0.) Cable conduit Installation 10760/C1/P1/10/407
7 Greek Section (7 Sheets) 2
Typical Pipeline Construction Details Ravine Crossing — Bed
Erosion Protection with Rip-Rap
8 Greek Section 10760/Cl/P1/10/408 2
Pipeline Backfill Protection with Curb
9 Greek Section 10760/Cl/P1/10/409 1
Surface Drainage & Erosion Protection with Rockfill and
Galvanized Wire Mesh
10 Greek Section 10760/Cl/P1/10/410 2
N.G. Pipeline Crossings with Underground Obstacles
11 Greek Section 10760/Cl/P1/10/411 1
Typical Trench for Buried Pipelines in Areas with Active Faults
Crossings
12 Greek Section 10760/Cl/P1/10/412 2
Special Protection Measures for Buried Pipelines In Areas with
Active Faults Crossings 10760/Cl/P1/10/413
13 Greek Section Sheet 1 of 2 2
Special Protection Measures for Buried Pipelines In Areas with
14 Active Faults Crossings 10760/Cl/P1/10/413 2
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Greek Section Sheet 2 of 2
Typical Trench of Pipeline at Horizontal Bend Nearby Seismic
Fault — Plans and Sections
15 Greek Section 10760/Cl/P1/10/414 2
Geosynthetic Coating for Pipeline Protection in Active Fault
Crossings and Sites with permanent Ground Deformation
16 Greek Section 10760/Cl/P1/10/415 1
Dewater Vacuum Drain for Pipeline Trench
17 Greek Section 10760/CI/P1/10/416 1
Surface Drainage and Erosion Protection with Diversion Berms
18 Greek Section 10760/Cl/P1/10/417 1
Water Collector Pit Plan, Sections and Details
19 Greek Section 10760/CI/P1/10/418 1
Typical Example of Station Access Road — Recording Plan
20 Greek Section 10760/Cl/P1/10/419 1
Typical Example of Station Access Road — Longitudinal Section
21 Greek Section 10760/Cl/P1/10/420 1
Typical Example of Station Access Road — Cross Sections
22 Greek Section 10760/Cl/P1/10/421 1
Typical Roads Standard
23 Greek Section 10760/Cl/P1/10/422 1
Fencing and Gates — Plan, Elevations, Sections and Details —
Type 1 Anti intruder High Security Fencing 10760/Cl/P1/10/423
24 Greek Section Sheet 1 of 3 1
Fencing and Gates — Plan, Elevations, Sections and Details — 10760/Cl/P1/10/423
25 Station Double Main Entrance Gate (Type 1) Greek Section Sheet 2 of 3 1
Fencing and Gates — Plan, Elevations, Sections and Details —
Type 2 General Fencing 10760/CI/P1/10/423
26 Greek Section Sheet 3 of 3 2
Concrete Paving Typical Details
27 Greek Section 10760/CI/P1/10/424 1
Concrete Reinforcement STD Details
28 Greek Section 10760/CI1/P1/10/425 1
Concrete Pits for Pipeline Instruments (PI) and (PT)
29 Greek Section 10760/CI1/P1/10/426 2
Scraper Trap Foundation — Plan Sections and Details
30 Greek Section 10760/Cl/P1/10/427 1
Concrete Saddle Detail for Pipelines
31 Greek Section 10760/CI1/P1/10/428 1
Foundation of Bends 4”, 6” 8”, 10”, 12”, 14” for Vent Stack,
32 Elevation and Details 10760/Cl/P1/10/429 2
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Greek Section
Equal and Reducing Tee Foundation
33 Greek Section 10760/Cl/P1/10/430 1
Concrete Block for Pipeline Anchor Flanges
34 Greek Section 10760/Cl/P1/10/431 1
Concrete Pier for Kwh Meter and Transformer /Rectifier
Cabinet for Pipelines Cathodic Protection 10760/Cl/P1/10/432
35 Greek Section (7 Sheets) 1
F.O. Conduit Cable Manhole
36 Greek Section 10760/Cl/P1/10/433 1
Concrete Pit Tie-in (01/4” Valves)
37 Greek Section 10760/Cl/P1/10/434 2
CP Marker / Measuring Post & Condensate Collector Post
Footings 10760/CI/P1/10/435
38 Greek Section (4 Sheets) 2
Underground Pipe Culverts
39 Greek Section 10760/Cl/P1/10/436 1
CP. Measuring Pit in Paved Areas
40 Greek Section 10760/Cl/P1/10/437 1
Concrete Pit for Pig Signaler
41 Greek Section 10760/Cl/P1/10/438 2
Drainage Gutter Details
42 Greek Section 10760/Cl/P1/10/439 1
Underground Valves Foundation for Pipelines, Plan and
Sections
43 Greek Section 10760/Cl/P1/10/440 1
Reinforced Concrete Coating for N.G. Pipeline 10760/CI/P1/10/441
44 Greek Section (4 Sheets) 1
Miscellaneous Civil Works Standard Details
45 Greek Section 10760/CI/P1/10/442 1
Steel STD Details — Side Access Ladder Details 10760/CI/P1/10/443
46 Greek Section Sheet 1 of 4 1
Steel STD Details — Front Access Ladder Details 10760/CI/P1/10/443
47 Greek Section Sheet 2 of 4 1
Steel STD Details — Typical Steel Staircase 10760/Cl/P1/10/443
48 Greek Section Sheet 3 of 4 1
Steel STD Details — Railing 10760/Cl/P1/10/443
49 Greek Section Sheet 4 of 4 1
Safety Steel Barriers 10760/CI/P1/10/444
50 Greek Section (6 Sheets) 2
Pipeline Crossings with Major Public Road with Casing — Plan,
Sections and Details
51 Greek Section 10760/CI/P1/10/445 2
52 Pipeline Crossings with Future Road without Casing — Sections 10760/CI/P1/10/446 1
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Greek Section

Pipeline Crossings with Future Road with Steel Casing —
Sections and Details

53 Greek Section 10760/Cl/P1/10/447 2
Pipeline Crossings with Railway — Plan, Sections and Details

54 Greek Section 10760/CI/P1/10/448 2
Pipeline Crossings with Asphalt Public Road without Casing —
Plan and Section

55 Greek Section 10760/Cl/P1/10/449 1
Pipeline Crossings with Unpaved Public Road without Casing —
Plan and Section

56 Greek Section 10760/Cl/P1/10/450 1
Concrete Pit for Vent Orifice

57 Greek Section 10760/Cl/P1/10/451 0

1.5 ARCHITECTURAL DESIGN

l

Job Specification for Water Supply System

1 Job Specification for Brick Masonry Works 10760-SPC-CI-00-501 0
2 Job Specification for Raised Access Floors 10760-SPC-CI-00-505 0
3 Job Specification for Plastering 10760-SPC-CI-00-507 0
4 Job Specification for Ceramic Tiles 10760-SPC-CI-00-508 0

Job Specification for Steel Doors, Frames and Hardware —

Minor Smithwork 10760-SPC-CI-00-509 0

Job Specification for Painting 10760-SPC-CI-00-512 0
7 Job Specification for Building Insulation — Waterproofing 10760-SPC-CI-00-513 0
8 Job Specification for Sealants 10760-SPC-CI-00-514 0
9 Job Specification for Sanitaries 10760-SPC-CI-00-515 0

1.6 BULDING MECHANICAL DESIGN

=
[y

10760-SPC-ME-00-401

Job Specification for Sewer System

10760-SPC-ME-00-402

Job Specification for Fire Suppression Systems and Portable

Pipeline Material Selection Report

3 Fire Extinguishers 10760-SPC-ME-00-404 0

4 Job Specification for HVAC System 10760-SPC-ME-00-405 0

5 Job Specification for Testing of Piping Systems 10760-SPC-ME-00-406 0
1.7 MECHANICAL / PIPING DESIGN

[uny
N

10760-RPT-EN-00-004

Linepipe Grade and Manufacture Selection Report

10760-RPT-PL-P0-005

N
[EEN

1 Specification for Heat Shrink Sleeves and Coating Repair 10760-SPC-CP-P0-001 2
Specification for 3-Layer Polyethylene External Coating of Line
Pipe 10760-SPC-CP-P0-002 4
Specification for Internal Lining of Line Pipe 10760-SPC-CP-P0-003 4
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Specification for Painting and Temporary Protection of
Equipment for non-buried applications, Factory and Field
4 Applications 10760-SPC-CP-P0-004 1
Specification for the External Polyurethane Coating of
5 Induction Bends, Valves and Other Pipe Specials 10760-SPC-CP-P0-005 2
Specification for Polyurethane Coating for the Pipe Weld Joint
and Coating Repairs in the Field 10760-SPC-CP-P0-006 2
Specification for Vent Stacks 10760-SPC-ME-00-003 1
Specification for Filter — Separators 10760-SPC-ME-00-004 1
9 Specification for High Strength Flanges (based on EN 14870-3) 10760-SPC-ME-00-007 2
10 Specification For Fuel Gas Skid 10760-SPC-ME-00-009 3
11 Specification for Process Valves NPS >8” 10760-SPC-ME-00-010 3
12 Specification for Valves NPS <8» 10760-SPC-ME-00-011 2
13 Specification for Closed Drain Drums 10760-SPC-ME-00-012 1
14 Specification for Nitrogen Package 10760-SPC-ME-00-013 1
15 Specification for Hot Tap Split Tees 10760-SPC-ME-00-015 1
16 Specification for Mechanical and Piping Installation 10760-SPC-ME-00-101 1
17 Specification for Noise Control 10760-SPC-ME-00-103 1
Specification for Welding and Inspection Requirements for
18 Piping (in accordance with EN 13480) 10760-SPC-ME-00-104 2
19 Specification for Piping Classes 10760-SPC-ME-00-105 1
20 Specification for Pig Traps 10760-SPC-ME-P0-001 1
21 Specification for Monolithic Insulating Joints 10760-SPC-ME-P0-002 1
22 Specification for Pipeline Ball Valves 10760-SPC-ME-P0-003 3
23 Specification for Barred Tees 10760-SPC-ME-P0-004 1
24 Specification for Casing Pipe 10760-SPC-PL-P0-001 2
25 Specification for Hot Induction Bends (based on EN 14870-1) 10760-SPC-PL-P0-002
26 Specification for Linepipe (based on EN 10208-2) 10760-SPC-PL-P0-003
27 Pipeline Construction Specification 10760-SPC-PL-P0O-101
28 Specification for Gas Fired Water Bath Heaters Package 10760-SPC-ME-MO0-001 1
29 Specification for Gas / Water Heat Exchangers 10760-SPC-ME-M0-002 1
30 Specification for Hot Water Boiler Package 10760-SPC-ME-M0-003 1
31 Specification for Pipeline Pressure Testing 10760-SPC-PL-P0-102 1
Specification for Welding and Inspection Requirements of
32 Pipeline and Piping (in accordance with EN 1594) 10760-SPC-PL-P0O-104 1
1.7.3 Calculations
1 Wall Thickness Calculations: AGRS, GMS and Pipeline Stations 10760-CLC-ME-00-001 2
2 Pipeline Wall Thickness Calculations 10760-CLC-PL-P0-001 4
3 Pipeline Buoyancy Calculations 10760-CLC-PL-P0-002 1
4 Elastic Bending Calculations 10760-CLC-PL-P0-004 1
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5 Pipeline HDD Installation Calculations 10760-CLC-PL-P0-005 1
6 Pipeline Crossing Calculations — Greek Section 10760-CLC-PL-P1-003 2
| 174 [oatashees
1 Data Sheet for Casing Pipe 10760-DAT-PL-P0-001 1
2 Data Sheet for Induction Bends (Grade 450) 10760-DAT-PL-P0-002 3
3 Data Sheet for Linepipe Grade (L450) 10760-DAT-PL-P0-003 4
4 Data Sheet: Vent Stacks 10760-DAT-ME-00-003 1
5 Data Sheet: Ball Valves 10760-DAT-ME-00-010 2
6 Data Sheet: Plug Valves 10760-DAT-ME-00-011 1
7 Data Sheet: Check Valves 10760-DAT-ME-00-012 1
8 Data Sheet: Nitrogen Package 10760-DAT-ME-00-013 1
9 Data Sheet: Globe Valves 10760-DAT-ME-00-014 1
10 Data Sheet: Hot Tap Split Tees 10760-DAT-ME-00-015 1
11 Data Sheets for Pig Traps 10760-DAT-ME-P0-001 1
12 Data Sheet: Insulating Joints 10760-DAT-ME-P0-002 1
13 Data Sheets for Pipeline Ball Valves 10760-DAT-ME-P0-003 2
14 Data Sheet for Barred Tees 10760-DAT-ME-P0-004 1
15 Data Sheet for Pig Signallers 10760-DAT-ME-P0-005 1
16 Data Sheet: Gas Fired Water Bath Heaters 10760-DAT-ME-M0-001 1
17 Data Sheet: Closed Drain Drum — Komotini GMS 10760-DAT-ME-A1-002 1
Data Sheet: Hot Water Boiler Package — Komotini
20 GMS 10760-DAT-ME-A1-003 1
21 Data Sheet: Filter Separator — Komotini GMS 10760-DAT-ME-A1-004
Data Sheet: Gas / Water Heat Exchangers -

22 Komotini GMS 10760-DAT-ME-A1-005 1
23 Data Sheet: Fuel Gas Skid — Komotini GMS 10760-DAT-ME-A1-009

24 Data Sheet: Sump Pump — Komotini GMS 10760-DAT-ME-A1-016 1
1 Material Requisition for Closed Drain Drums 10760-TRN-ME-00-002 1
2 Material Requisition for Vent Stacks 10760-TRN-ME-00-003 1
3 Material Requisition for Filter Separators 10760-TRN-ME-00-004 1
4 Material Requisition for Fuel Gas skid 10760-TRN-ME-00-009 1
5 Material Requisition for Valves NPS >8” 10760-TRN-ME-00-010 2
6 Material Requisition for Gas Fired Water Bath Heaters 10760-TRN-ME-M0-001 1
7 Material Requisition for Gas / Water Heat Exchangers 10760-TRN-ME-M0-002 1
8 Material Requisition for Hot Water Boiler Package 10760-TRN-ME-M0-003 1
9 Material Requisition for Pig Traps 10760-TRN-ME-P0-001 1
10 Material Requisition for Insulating joints 10760-TRN-ME-P0-002 1
11 Material Requisition for Pipeline Ball Valves 10760-TRN-ME-P0-003 2
12 Material Requisition for Barred Tees 10760-TRN-ME-P0-004 1
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Natural Gas Interconnector Greece - Bulgaria

Job Specification for Electrical Resistance Welding “Pin

1 SDRL for Closed Drain Drums 10760-SDR-ME-00-002 1
2 SDRL for Vent Stacks 10760-SDR-ME-00-003 1
3 SDRL for Fuel Gas Skid 10760-SDR-ME-00-009 1
4 SDRL for Valves NPS >8» 10760-SDR-ME-00-010 1
5 SDRL for Gas Fired Water Bath Heaters 10760-SDR-ME-MO0-001 1
6 SDRL for Gas / Water Heat Exchangers 10760-SDR-ME-M0-002 1
7 SDRL for Hot Water Boiler Package 10760-SDR-ME-M0-003 1
8 SDRL for Filter-Separators 10760-SDR-ME-M0-004 1
9 SDRL for Pig Traps 10760-SDR-ME-P0-001 1
10 SDRL for Insulating joints 10760-SDR-ME-P0-002 1
11 SDRL for Pipeline Ball Valves 10760-SDR-ME-P0-003 1
12 SDRL for Barred Tees 10760-SDR-ME-P0-004 1
13 SDRL for Casing Pipe 10760-SDR-PL-P0-001 1
14 SDRL for Hot Induction Bends 10760-SDR-PL-P0-002 1
15 SDRL for Linepipe 10760-SDR-PL-P0-003 1
| 177 [TechnicalRequisttions [ T
1 Technical Requisition for Supply of Casing Pipe 10760-TRN-PL-P0-001 2
Technical Requisition for Supply of Hot Induction Bends 10760-TRN-PL-P0-002 3
Technical Requisition for Supply of Line Pipe 10760-TRN-PL-P0-003
1.8 CATHODIC PROTECTION SYSTEM DESIGN

Cathodic Protection System Typical details (Greek Section)

Material Requisition for Cathodic Protection Transformer /

1 Brazing” 10760-SPC-CP-00-401 0

2 Job Specification for Installation of Cathodic Protection System 10760-SPC-CP-00-402 1
Job Specification for Precautions Against Proximity Effects

3 During the Construction Phase 10760-SPC-CP-00-403 0
Job Specification for Installation of Local Cathodic Protection
System in Gas Metering Stations (GMS) & Automated Gas

4 Regulating Stations (AGRS) 10760-SPC-CP-00-404 0

10760/CP/P0/10/401_GR 1

1 Rectifier Cabinet 10760-TRN-CP-P0-401 1

2 Material Requisition for Cathodic Protection Anode Material 10760-TRN-CP-P0-402 1
Material Requisition for Cathodic Protection, Polarization

3 Probe, Reference Electrode and ER Coupon 10760-TRN-CP-P0-403 1

4 Material Requisition for Marker and Measuring Posts 10760-TRN-CP-P0-404 0

5 Material Requisition for Cathodic Protection Cables 10760-TRN-CP-P0-405

6 Material Requisition for Isolating Spark Gaps 10760-TRN-CP-P0-406 1

Ctp. 63 or 87




MEXXAYCUCTEMHA TA30BA BPBb3KA NnpbPUNA-BBJITAPUA

S

"GASTEC BG” AD %0

== 1CGB

INTERCONNECTOR -

Cathodic Protection System Design Report

10760-RPT-CP-00-401 0

External Corrosion Study

10760-RPT-CP-P0-001 1

Pipeline Cathodic Protection System MTO List in Greek
1 Territory

10760-LST-CP-P1-402

2 — Cathodic Protection System MTO List

Komotini Gas Metering Station (GMS1) & Pigging Station (PS1)

1 Cathodic Protection Configuration Diagram (Greek Territory)

10760-LST-CP-A1-401

10760/CP/P0/01/401_GR

2 Greek Territory

Key Plan for Cathodic Protection Equipment (scale 1:50.000) in

10760/CP/P1/02/401

3 Area (Greek Territory)

Installation Plan of CP Station and Anode Bed in at Pandrosos

10760/CP/P1/02/411

Komotini Gas Metering Station (GMS1) & Pigging Station (PS1)

4 — Installation Plan of Cathodic Protection System

1.9 ELECTRICAL DESIGN
1 Specification for Lighting and Small Power Supply System 10760-SPC-EL-00-401
2 Specification for DC Power Supply System and Batteries 10760-SPC-EL-00-402

Specification for Cables and Cable Routing

10760-SPC-EL-00-403

General Requirements for the Procurement of Electrical

1 Electrical STD Details (Greek Section)

4 Equipment and Materials 10760-SPC-EL-00-404
5 Specification for Electrical Installations 10760-SPC-EL-00-405
6 Specification for Earthing and Lightning Protection System 10760-SPC-EL-00-406

0
0
3
0
0
10760/CP/A1/02/401 0
0
0
0
0
0
1

10760/EL/00/10/401_GR 0

1.10 CONTROL AND INSTRUMENTATION DESIGN

1 Integrated Control and Safety (ICS) System Design Report 10760-RPT-IN-00-006 3
2 SCADA System Integration Report 10760-RPT-IN-ST-001 2
3 Telecommunications System Report 10760-RPT-IN-ST-002 3
1 Specification for Control Valves 10760-SPC-IN-00-001 1
2 Specification for Field Instrumentation 10760-SPC-IN-00-002 1
3 Specification for Fire and Gas Detection Systems 10760-SPC-IN-00-003 3
4 Specification for Gas Analyzers 10760-SPC-IN-00-004 2
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5 Specification for General Instrumentation 10760-SPC-IN-00-005 1
6 Specification for ICS System Interface 10760-SPC-IN-00-007 2
7 Specification for ICS System Requirements 10760-SPC-IN-00-008 1
8 Specification for Instrument Installation 10760-SPC-IN-00-009 2
9 Specification for Security Systems 10760-SPC-IN-00-010 2
10 Specification for Leak Detection System 10760-SPC-IN-00-011 1
Specification for Testing, Calibration & Alignment of
11 instrumentation 10760-SPC-IN-00-012 2
12 Specification for Valve Actuators 10760-SPC-IN-00-013 2
13 Specification For Pressure Relief Valves 10760-SPC-IN-00-014 2
14 Specification for Slam Shut Valves 10760-SPC-IN-00-015 1
Specification for Metering Station Control and Protection
15 System 10760-SPC-IN-M0-001 1
16 Specification for Metering Systems 10760-SPC-IN-M0-002 2
17 Specification for Closed Circuit Television System 10760-SPC-IN-ST-001 3
18 Specification for Fibre Optic Cable 10760-SPC-IN-ST-002 2
19 Specification for Installation of Fibre Optic Cable 10760-SPC-IN-ST-003 3
20 Specification for Control Panels 10760-SPC-IN-ST-004 1
21 Specification for SCADA Systems 10760-SPC-IN-ST-005 2
22 Specification for Telecommunications Electrical / Grounding 10760-SPC-IN-ST-006
23 Specification for Telecommunications System 10760-SPC-IN-ST-007
24 Specification for Telecommunications System Installation 10760-SPC-IN-ST-008 3
25 Specification for Telecommunications System Interface 10760-SPC-IN-ST-009 2
1.10.3 Instrument Installation Details
1 Instrument Installation Details Cover Index 10760/IN/00/10/001-01 2
2 Instrument Installation Details Junction Box Cable Entry 10760/IN/00/10/001-02 2
3 Instrument Installation Details Single Junction Box Support 10760/IN/00/10/001-03 2
Instrument Installation Details Multi Junction Box Support
4 Frame 10760/IN/00/10/001-04 2
Instrument Installation Details 60 Terminal Junction Box
5 Intrinsically Safe 10760/IN/00/10/001-05 2
Instrument Installation Details — 60 Terminal Junction Box
6 Non- Intrinsically Safe Circuits 10760/IN/00/10/001-06 2
Instrument Installation Details — 120 Terminal Junction Box
7 Intrinsically Safe Circuits 10760/IN/00/10/001-07 2
8 Instrument Installation Details — Interposing Relay Panel 10760/IN/00/10/001-08 2
Instrument Installation Details — Typical Earthing Details
9 Flameproof Circuits 10760/IN/00/10/001-09 2
Instrument Installation Details — Typical Earthing Details
10 Intrinsically Safe Circuits 10760/IN/00/10/001-10 2
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11 Instrument Installation Details — Typical Marshalling Details 10760/IN/00/10/001-11 2
12 Instrument Installation Details — Typical Loop Tagging 10760/IN/00/10/001-12
13 Instrument Installation Details — Cable Tray Support 10760/IN/00/10/001-13
14 Instrument Installation Details — Cable Tray Support 10760/IN/00/10/001-14
Instrument Installation Details — Cable Arrangement Under
15 Access Floor 10760/IN/00/10/001-15 2
16 Instrument Installation Details — Cable Trench Cross Section 10760/IN/00/10/001-16 2
17 Instrument Installation Details — Cable Trench Cross Section 10760/IN/00/10/001-17 2
18 Instrument Installation Details — Support and Housing 10760/IN/00/10/001-18 2
19 Instrument Installation Details — Instrument Cable Support 10760/IN/00/10/001-19 2
Instrument Installation Details — Flammable Gas Detector
20 Mounting 10760/IN/00/10/001-20 2
21 Instrument Installation Details — Heat Detector Mounting 10760/IN/00/10/001-21 2
Instrument Installation Details — Infra-Red Flame Detector
22 Mounting 10760/IN/00/10/001-22 2
Instrument Installation Details — Manual Call Point (Indoor
23 Mounted) 10760/IN/00/10/001-23 2
Instrument Installation Details — Manual Call Point (outdoor
24 Mounted) 10760/IN/00/10/001-24 2
25 Instrument Installation Details — Optical Smoke Detector 10760/IN/00/10/001-25
26 Instrument Installation Details — Sounder & Beacon 10760/IN/00/10/001-26
1.10.4 Data Sheets
Pipeline / BVS / SS
Data Sheet: Non-Intrusive, Buried Pig Signallers 10760-DAT-IN-P0O-002
2 Data Sheet: Pressure Relief Valves - Pipeline 10760-DAT-IN-P0-001
Komotini Gas Metering Station
1 Data Sheet: Control Valves — Komotini Gas Metering Station 10760-DAT-IN-A1-001 3
Data Sheet: Differential Pressure Transmitters — Komotini Gas
2 Metering Station 10760-DAT-IN-A1-002 1
3 Data Sheet: Gas Analyzers — Komotini Gas Metering Station 10760-DAT-IN-A1-003 1
4 Data Sheet: Level gauges — Komotini Gas Metering Station 10760-DAT-IN-A1-004 1
Data Sheet: Level transmitters — Komotini Gas Metering
5 Station 10760-DAT-IN-A1-005 1
Data Sheet: Motor Operated Actuators — Komotini Gas
6 Metering Station 10760-DAT-IN-A1-006 3
Data Sheet: On/Off Actuators for Actuated Valves — Komotini
7 Gas Metering Station 10760-DAT-IN-A1-007 4
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8 Data Sheet: Pressure gauges — Komotini Gas Metering Station 10760-DAT-IN-A1-008 2
Data Sheet: Pressure transmitters — Komotini Gas Metering
9 Station 10760-DAT-IN-A1-009 2
Data Sheet: Safety Relief Valve — Komotini Gas Metering
10 Station 10760-DAT-IN-A1-010 3
Data Sheet: Temperature transmitters — Komotini Gas
11 Metering Station 10760-DAT-IN-A1-011 1
12 Differential pressure gauges — Komotini Gas Metering Station 10760-DAT-IN-A1-012 1
13 Data Sheet: Metering System — Komotini Gas Metering Station 10760-DAT-IN-A1-013 1
1.10.5 Material Requisitions
1 Material Requisition for HDPE Conduit 10760-TRN-IN-00-001 1
2 Material Requisition for Cables and Cable Glands 10760-TRN-IN-00-002 3
3 Material Requisition for Field Instrumentation 10760-TRN-IN-00-004 3
4 Material Requisition for Fire and Gas Detection System 10760-TRN-IN-00-005 5
5 Material Requisition for General Instrumentation 10760-TRN-IN-00-006 2
6 Material Requisition for Security Systems 10760-TRN-IN-00-007 5
7 Material Requisition for Valve Actuators 10760-TRN-IN-00-010 2
8 Material Requisition for Metering Systems 10760-TRN-IN-M0-001 1
9 Material Requisition for Closed Circuit Television System 10760-TRN-IN-ST-001 5
10 Material Requisition for Fibre Optic Cable 10760-TRN-IN-ST-002 1
11 Material Requisition for Station Control Panels 10760-TRN-IN-ST-004 4
1.10.6 SDRL’s
1 SDRL for HDPE Conduit 10760-SDR-IN-00-001
2 SDRL for Fibre Optic Cable 10760-SDR-IN-ST-001
1.10.7 Lists
1 I/O List: Typical Pigging Station 10760-LST-IN-A0-001 3
2 I/O List: Typical Block Valve Station 10760-LST-IN-B0-001 3
3 I/0O List: Typical Gas Metering Station 10760-LST-IN-M0-001 3
1.10.8 Drawings
Overall
1 Overall ICS System Schematic 10760/IN/00/01/001 5
2 Overall ICS System Block Diagram 10760/IN/00/02/001 2
3 Overall SCADA Control System Schematic 10760/IN/ST/01/001 2
4 Overall Telecommunications System Schematic 10760/IN/ST/01/002 2
5 Overall Telecommunications System Block Diagram 10760/IN/ST/02/001 2
BVS / PIGGING STATION
1 Typical Pigging Station Cabling Block Diagram 10760/IN/A0/02/001 2
2 Typical Block Valve / Scraper Station Control System Schematic 10760/IN/B0/01/001 2
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Typical Block Valve Station Security and Access Control System
3 Schematic 10760/IN/B0/01/004 2
4 Typical Block Valve Station Cabling Block Diagram 10760/IN/B0/02/001 4
Typical Block Valve Station Instrument and Security Equipment
Layout and Cable Routing Diagram
5 Sheet 1 of 9 10760/IN/B0/03/001-01 1
Typical Block Valve Station Instrument and Security Equipment
Layout and Cable Routing Diagram
6 Sheet 2 of 9 10760/IN/B0/03/001-02 1
Typical Block Valve Station Instrument and Security Equipment
7 Layout and Cable Routing Diagram - Sheet 3 of 9 10760/IN/B0/03/001-03 1
Typical Block Valve Station Instrument and Security Equipment
8 Layout and Cable Routing Diagram heet 4 of 9 10760/IN/B0/03/001-04 1
Typical Block Valve Station Instrument and Security Equipment
9 Layout and Cable Routing Diagram - Sheet 5 of 9 10760/IN/B0/03/001-05 1
Typical Block Valve Station Instrument and Security Equipment
10 Layout and Cable Routing Diagram - Sheet 6 of 9 10760/IN/B0/03/001-06 1
Typical Block Valve Station Instrument and Security Equipment
11 Layout and Cable Routing Diagram - Sheet 7 of 9 10760/IN/B0/03/001-07 1
Typical Block Valve Station Instrument and Security Equipment
12 Layout and Cable Routing Diagram - Sheet 8 of 9 10760/IN/B0/03/001-08 1
Typical Block Valve Station Instrument and Security Equipment
13 Layout and Cable Routing Diagram - Sheet 9 of 9 10760/IN/B0/03/001-09 1
Typical Block Valve / Scraper Station RCC Building Equipment
14 Layout 10760/IN/B0/04/001 3
Komotini GMS
1 Typical Metering Station Control System Schematic 10760/IN/M0/01/001 3
Typical Metering Station Security and Access Control System
Schematic 10760/IN/M0/01/003
Typical Metering Station ICS System Block Diagram 10760/IN/M0/02/001
Typical Metering Station Telecommunications System Block
4 Diagram 10760/IN/M0/02/003 2
Typical Metering Station Cabling Block Diagram
5 (7 sheets) 10760/IN/M0/02/005 2
Typical Metering Station Instrument, F&G and Security System
6 Layout and Cable Routing Diagram - Sheet 1 of 2 10760/IN/M0/03/001-01 1
Typical Metering Station Instrument, F&G and Security System
7 Layout and Cable Routing Diagram - Sheet 2 of 2 10760/IN/M0/03/001-02 1
Typical Metering Station Control Room Layout
8 (2 Sheets) 10760/IN/M0/04/001 4
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| 9 [cause &Effect Diagram - Komotini Metering Station 10760/IN/A1/05/001

|
| 21 Jeoutne ! | |

1 Route Selection Criteria in Greek Territory 10760-RPT-PR-P1-401 0
2 Stations Site Selection Criteria in Greek Territory 10760-RPT-PR-P1-402 0
1 Class Location List 10760-LST-PL-P1-401 2
2 List of Intersection Points (Ki) 10760-LST-PL-P1-402 2
3 List of stations 10760-LST-PL-P1-403 2
4 Table of Existing and Future Crossings - 10760-TBN-PL-P1-401 2
5 Table with Longitudinal and Lateral Slopes Classification 10760-TBN-PL-P1-402 2
Recommended Pipeline Routing Map — Recording Plan / 10760/PL/P1/02/402
1 Greek Section - Map HMGS 1:50.000 — Komotini & Mytikas Sheet 1 of 3 4
Key Plan for Correlation of Recording Plans sc. 1:5.000 - Greek
1 Section 10760/PL/P1/01/420 2
Pipeline Routing Map / Recording Plan 10760/PL/P1/02/421
Greek Section Sheet 1 of 2
2 From KO+000.00 To K5C+084.78 2
Pipeline Routing Map / Recording Plan 10760/PL/P1/02/42
Greek Section Sheet 1 of 2
3 From K10+160.64 To K10+196.31 2
Pipeline Routing Map / Recording Plan 10760/PL/P1/02/423
Greek Section Sheet 1 of 2
4 From K5C+084.78 To K10+160.64 2
Pipeline Routing Map / Recording Plan 10760/PL/P1/02/424
Greek Section Sheet 1 of 2
5 From K10+196.31 To K13+019.24 2
Pipeline Routing Map / Recording Plan
Greek Section 10760/PL/P1/02/425 Sheet 1 of
6 From K13+019.24 To K17+453.07 2 2
Pipeline Routing Map / Recording Plan 10760/PL/P1/02/426
Greek Section Sheet 1 of 2
7 From K17+453.07 To K23+240.37 2
Pipeline Routing Map / Recording Plan 10760/PL/P1/02/427
Greek Section Sheet 1 of 2
8 From K23+240.37 To K40+066.08 2
Pipeline Routing Map / Recording Plan 10760/PL/P1/02/428
Greek Section Sheet 1 of 2
9 From K40+066.08 To K55+084.56 2
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Pipeline Routing Map / Recording Plan 10760/PL/P1/02/429
Greek Section Sheet 1 of 2
10 From K55+084.56 To K74+018.35
Pipeline Routing Map / Recording Plan 10760/PL/P1/02/430
Greek Section Sheet 1 of 2
11 From K74+018.35 To K85+056.53
Pipeline Routing Map / Recording Plan
Greek Section 10760/PL/P1/02/431 Sheet 1 of
12 From K85+056.53 To K105+003.25 2
Pipeline Routing Map / Recording Plan 10760/PL/P1/02/432
Greek Section Sheet 1 of 2
13 From K105+003.25 To K109+000.00
2.2 TOPOGRAPHICAL / CADASTRAL

Triangulation Network Diagram - Greek Section

10760/PL/P1/02/402
Sheet 2 of 3

Triangulation Report in Greek Territory

Leveling Network Diagram - Greek Section

10760-RPT-PL-P1-401

N
=

10760/PL/P1/02/402
Sheet 3 of 3

Leveling Report in Greek Territory

Polygonometry Network Diagram - Greek Section From

10760-RPT-PL-P1-402

N |-
SN =

10760/PL/P1/02/421 Sheet 2 of

1 K0+000.00 To K5C+084.78 2
Polygonometry Network Diagram - Greek Section From 10760/PL/P1/02/42
2 K10+160.64 To K10+196.31 Sheet 2 of 2
Polygonometry Network Diagram - Greek Section From 10760/PL/P1/02/423
3 K5C+084.78 To K10+160.64 Sheet 2 of 2
Polygonometry Network Diagram - Greek Section From 10760/PL/P1/02/424
4 K10+196.31 To K13+019.24 Sheet 20f 2
Polygonometry Network Diagram - Greek Section From 10760/PL/P1/02/425 Sheet 2 of
5 K13+019.24 To K17+453.07 2
Polygonometry Network Diagram - Greek Section From 10760/PL/P1/02/426
6 K17+453.07 To K23+240.37 Sheet 2 of 2
Polygonometry Network Diagram - Greek Section From 10760/PL/P1/02/427
7 K23+240.37 To K40+066.08 Sheet 2 of 2
Polygonometry Network Diagram - Greek Section From 10760/PL/P1/02/428
8 K40+066.08 To K55+084.56 Sheet 2 of 2
Polygonometry Network Diagram - Greek Section From 10760/PL/P1/02/429
9 K55+084.56 To K74+018.35 Sheet 2 of 2
Polygonometry Network Diagram - Greek Section From 10760/PL/P1/02/430
10 K74+018.35 To K85+056.53 Sheet 2 of 2
Polygonometry Network Diagram - Greek Section From 10760/PL/P1/02/431 Sheet 2 of
11 K85+056.53 To K105+003.25 2
12 Polygonometry Network Diagram - Greek Section 10760/PL/P1/02/432
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From K105+003.25 To K109+000.00

Sheet 2 of 2

Polygonometric Network in Greek Territory

10760-RPT-PL-P1-403

Detailed Survey Technical Report in Greek Territory 10760-RPT-PL-P1-405 “

Recording Plan — Greek Section 10760/PL/P1/02/601

1 From K0+000.00 To K1A+240.95 Sheet 1 of 3 0
Longitudinal Section - Greek Section 10760/PL/P1/02/601

2 From KO+000.00 To K1A+240.95 Sheet 2 of 3 0
Recording Plan — Greek Section 10760/PL/P1/02/602

3 From K1A+240.95 To K3+105.04 Sheet 1 of 3 0
Longitudinal Section - Greek Section 10760/PL/P1/02/602

4 From K1A+240.95 To K3+105.04 Sheet 2 of 3 0
Recording Plan — Greek Section 10760/PL/P1/02/603

5 From K3+105.04 To K4+187.65 Sheet 1 of 3 1
Longitudinal Section - Greek Section 10760/PL/P1/02/603

6 From K3+105.04 To K4+187.65 Sheet 2 of 3 1
Recording Plan — Greek Section 10760/PL/P1/02/604

7 From K4+187.65 To K5D+480.31 Sheet 1 of 3 1
Longitudinal Section - Greek Section 10760/PL/P1/02/604

8 From K4+187.65 To K5D+480.31 Sheet 2 of 3 1
Recording Plan — Greek Section 10760/PL/P1/02/605

9 From K5D+480.31 To K7+401.69 Sheet 1 of 3 1
Longitudinal Section - Greek Section 10760/PL/P1/02/605

10 From K5D+480.31 To K7+401.69 Sheet 2 of 3 1
Recording Plan — Greek Section 10760/PL/P1/02/606

11 From K7+401.69 To K12+187.72 Sheet 1 of 3 0
Longitudinal Section - Greek Section 10760/PL/P1/02/606

12 From K7+401.69 To K12+187.72 Sheet 2 of 3 0
Recording Plan — Greek Section 10760/PL/P1/02/607

13 From K12+187.72 to K14+197.17 Sheet 1 of 3 0
Longitudinal Section - Greek Section 10760/PL/P1/02/607

14 From K12+187.72 To K14+197.17 Sheet 2 of 3 0
Recording Plan — Greek Section 10760/PL/P1/02/608

15 From K14+197.17 To K16+028.62 Sheet 1 of 3 0
Longitudinal Section - Greek Section 10760/PL/P1/02/608

16 From K14+197.17 To K16+028.62 Sheet 2 of 3 0
Recording Plan — Greek Section 10760/PL/P1/02/609

17 From K16+028.62 To K18+243.86 Sheet 1 of 3 0
Longitudinal Section - Greek Section 10760/PL/P1/02/609

18 From K16+028.62 To K18+243.86 Sheet 2 of 3 0
Recording Plan — Greek Section 10760/PL/P1/02/610

19 From K18+243.86 To K19+1138.22 Sheet 1 of 3 0
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Longitudinal Section - Greek Section 10760/PL/P1/02/610

20 From K18+243.86 To K19+1138.22 Sheet 2 of 3 0
Recording Plan — Greek Section 10760/PL/P1/02/611

21 From K19+1138.22 To K24+052.37 Sheet 1 of 3 0
Longitudinal Section - Greek Section 10760/PL/P1/02/611

22 From K19+1138.22 To K24+052.37 Sheet 2 of 3 0
Recording Plan — Greek Section 10760/PL/P1/02/612

23 From K24+052.37 To K29+080.99 Sheet 1 of 3 0
Longitudinal Section - Greek Section 10760/PL/P1/02/612

24 From K24+052.37 To K29+080.99 Sheet 2 of 3 0
Recording Plan — Greek Section 10760/PL/P1/02/613

25 From K29+080.99 To K32+070.13 Sheet 1 of 3 0
Longitudinal Section - Greek Section 10760/PL/P1/02/613

26 From K29+080.99 ToK32+070.13 Sheet 2 of 3 0
Recording Plan — Greek Section 10760/PL/P1/02/614

27 From K32+070.13 To K32A+609.68 Sheet 1 of 3 0
Longitudinal Section - Greek Section 10760/PL/P1/02/614

28 From K32+070.13 To K32A+609.68 Sheet 2 of 3 0
Recording Plan — Greek Section 10760/PL/P1/02/615

29 From K32A+609.68 To K33+158.72 Sheet 1 of 3 0
Longitudinal Section - Greek Section 10760/PL/P1/02/615

30 From K32A+609.68 To K33+158.72 Sheet 2 of 3 0
Recording Plan — Greek Section 10760/PL/P1/02/616

31 From K33+158.72 To K36+064.32 Sheet 1 of 3 0
Longitudinal Section - Greek Section 10760/PL/P1/02/616

32 From K33+158.72 To K36+064.32 Sheet 2 of 3 0
Recording Plan — Greek Section 10760/PL/P1/02/617

33 From K36+064.32 To K41+079.32 Sheet 1 of 3 0
Longitudinal Section - Greek Section 10760/PL/P1/02/617

34 From K36+064.32 To K41+079.32 Sheet 2 of 3 0
Recording Plan — Greek Section 10760/PL/P1/02/618

35 From K41+079.32 To K44+101.79 Sheet 1 of 3 0
Longitudinal Section - Greek Section 10760/PL/P1/02/618

36 From K41+079.32 To K44+101.79 Sheet 2 of 3 0
Recording Plan — Greek Section 10760/PL/P1/02/619

37 From K44+101.79 To K50+083.28 Sheet 1 of 3 0
Longitudinal Section - Greek Section 10760/PL/P1/02/619

38 From K44+101.79 To K50+083.28 Sheet 2 of 3 0
Recording Plan — Greek Section 10760/PL/P1/02/620

39 FromK50+083.28 To K53+024.60 Sheet 1 of 3 0
Longitudinal Section - Greek Section 10760/PL/P1/02/620

40 From K50+083.28 To K53+024.60 Sheet 2 of 3 0
Recording Plan — Greek Section 10760/PL/P1/02/621

41 From K53+024.60 To K57+257.22 Sheet 1 of 3 0

42 Longitudinal Section - Greek Section 10760/PL/P1/02/621 0
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From K53+024.60 To K57+257.22 Sheet 2 of 3
Recording Plan — Greek Section 10760/PL/P1/02/622
43 From K57+257.22 To K61+027.92 Sheet 1 of 3 0
Longitudinal Section - Greek Section 10760/PL/P1/02/622
44 From K57+257.22 To K61+027.92 Sheet 2 of 3 0
Recording Plan — Greek Section 10760/PL/P1/02/623
45 From K61+027.92 To K62+184.39 Sheet 1 of 3 0
Longitudinal Section - Greek Section 10760/PL/P1/02/623
46 From K61+027.92 To K62+184.39 Sheet 2 of 3 0
Recording Plan — Greek Section 10760/PL/P1/02/624
47 From K62+184.39 To K65+041.26 Sheet 1 of 3 0
Longitudinal Section - Greek Section 10760/PL/P1/02/624
48 From K62+184.39 To K65+041.26 Sheet 2 of 3 0
Recording Plan — Greek Section 10760/PL/P1/02/625
49 From K65+041.26 To K69+174.62 Sheet 1 of 3 0
Longitudinal Section - Greek Section 10760/PL/P1/02/625
50 From K65+041.26 To K69+174.62 Sheet 2 of 3 0
Recording Plan — Greek Section 10760/PL/P1/02/626
51 From K69+174.62 To K72+107.72 Sheet 1 of 3 0
Longitudinal Section - Greek Section 10760/PL/P1/02/626
52 From K69+174.62 To K72+107.72 Sheet 2 of 3 0
Recording Plan — Greek Section 10760/PL/P1/02/627
53 From K72+107.72 To K74+078.03 Sheet 1 of 3 0
Longitudinal Section - Greek Section 10760/PL/P1/02/627
54 From K72+107.72 To K74+078.03 Sheet 2 of 3 0
Recording Plan — Greek Section 10760/PL/P1/02/628
55 From K74+078.03 To K76+776.31 Sheet 1 of 3 0
Longitudinal Section - Greek Section 10760/PL/P1/02/628
56 From K74+078.03 To K76+776.31 Sheet 2 of 3 0
Recording Plan — Greek Section 10760/PL/P1/02/629
57 From K76+776.31 To K81+028.07 Sheet 1 of 3 0
Longitudinal Section - Greek Section 10760/PL/P1/02/629
58 From K76+776.31 To K81+028.07 Sheet 2 of 3 0
Recording Plan — Greek Section 10760/PL/P1/02/630
59 From K81+028.07 To K90+061.86 Sheet 1 of 3 0
Longitudinal Section - Greek Section 10760/PL/P1/02/630
60 From K81+028.07 To K90+061.86 Sheet 2 of 3 0
Recording Plan — Greek Section 10760/PL/P1/02/631
61 From K90+061.86 To K96+124.44 Sheet 1 of 3 0
Longitudinal Section - Greek Section 10760/PL/P1/02/631
62 From K90+061.86 To K96+124.44 Sheet 2 of 3 0
Recording Plan — Greek Section 10760/PL/P1/02/632
63 From K96+124.44 To K100+387.16 Sheet 1 of 3 0
Longitudinal Section - Greek Section 10760/PL/P1/02/632
64 From K96+124.44 To K100+387.16 Sheet 2 of 3 0
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Recording Plan — Greek Section 10760/PL/P1/02/633

65 From K100+387.16 To K105+036.83 Sheet 1 of 3 0
Longitudinal Section - Greek Section 10760/PL/P1/02/633

66 From K100+387.16 To K105+036.83 Sheet 2 of 3 0
Recording Plan — Greek Section 10760/PL/P1/02/634

67 From K105+036.83 To K109+000.00 Sheet 1 of 3 0
Longitudinal Section - Greek Section 10760/PL/P1/02/634

68 From K105+036.83 To K109+000.00 Sheet 2 of 3 0

Recording Plan of Detail Drawing - Old National Road Komotini
—Aalexandroupoli - Greek section 10760/PL/P1/03/601

1 From K8+006.75 To K8+146.75 Sheet 1 of 2 0
Longitudinal Section - Old National Road Komotini —
Aalexandroupoli - Greek Section 10760/PL/P1/03/601

2 From K8+006.75 To K8+146.75 Sheet 2 of 2 0
Cadastral Diagram - Greek Section 10760/PL/P1/02/601

1 From K0+000.00 To K1A+240.95 Sheet 3 of 3 3
Cadastral Diagram - Greek Section 10760/PL/P1/02/602

2 From K1A+240.95 To K3+105.04 Sheet 3 of 3 3
Cadastral Diagram - Greek Section 10760/PL/P1/02/603

3 From K3+105.04 To K4+187.65 Sheet 3 of 3 3
Cadastral Diagram - Greek Section 10760/PL/P1/02/604

4 From K4+187.65 To K5D+480.31 Sheet 3 of 3 3
Cadastral Diagram - Greek Section 10760/PL/P1/02/605

5 From K5D+480.31 To K7+401.69 Sheet 3 of 3 3
Cadastral Diagram - Greek Section 10760/PL/P1/02/606

6 From K7+401.69 To K12+187.72 Sheet 3 of 3 3
Cadastral Diagram - Greek Section 10760/PL/P1/02/607

7 From K12+187.72 To K14+197.17 Sheet 3 of 3 3
Cadastral Diagram - Greek Section 10760/PL/P1/02/608

8 From K14+197.17 To K16+028.62 Sheet 3 of 3 3
Cadastral Diagram - Greek Section 10760/PL/P1/02/609

9 From K16+028.62 To K18+243.86 Sheet 3 of 3 3
Cadastral Diagram - Greek Section 10760/PL/P1/02/610

10 From K18+243.86 To K19+1138.22 Sheet 3 of 3 3
Cadastral Diagram - Greek Section 10760/PL/P1/02/611

11 From K19+1138.22 To K24+052.37 Sheet 3 of 3 3
Cadastral Diagram - Greek Section 10760/PL/P1/02/612

12 From K24+052.37 To K29+080.99 Sheet 3 of 3 3
Cadastral Diagram - Greek Section 10760/PL/P1/02/613

13 From K29+080.99 To K32+070.13 Sheet 3 of 3 3

14 Cadastral Diagram - Greek Section 10760/PL/P1/02/614 3
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From K32+070.13 To K32A+609.68 Sheet 3 of 3
Cadastral Diagram - Greek Section 10760/PL/P1/02/615
15 From K32A+609.68 To K33+158.72 Sheet 3 of 3 3
Cadastral Diagram - Greek Section 10760/PL/P1/02/616
16 From K33+158.72 To K36+064.32 Sheet 3 of 3 3
Cadastral Diagram - Greek Section 10760/PL/P1/02/617
17 From K36+064.32 To K41+079.32 Sheet 3 of 3 3
Cadastral Diagram - Greek Section 10760/PL/P1/02/618
18 From K41+079.32 To K44+101.79 Sheet 3 of 3 3
Cadastral Diagram - Greek Section 10760/PL/P1/02/619
19 From K44+101.79 To K50+083.28 Sheet 3 of 3 3
Cadastral Diagram - Greek Section 10760/PL/P1/02/620
20 From K50+083.28 To K53+024.60 Sheet 3 of 3 3
Cadastral Diagram - Greek Section 10760/PL/P1/02/621
21 From K53+024.60 To K57+257.22 Sheet 3 of 3 3
Cadastral Diagram - Greek Section 10760/PL/P1/02/622
22 From K57+257.22 To K61+027.92 Sheet 3 of 3 3
Cadastral Diagram - Greek Section 10760/PL/P1/02/623
23 From K61+027.92 To K62+184.39 Sheet 3 of 3 3
Cadastral Diagram - Greek Section 10760/PL/P1/02/624
24 From K62+184.39 To K65+041.26 Sheet 3 of 3 3
Cadastral Diagram - Greek Section 10760/PL/P1/02/625
25 From K65+041.26 To K69+174.62 Sheet 3 of 3 3
Cadastral Diagram - Greek Section 10760/PL/P1/02/626
26 From K69+174.62 To K72+107.72 Sheet 3 of 3 3
Cadastral Diagram - Greek Section 10760/PL/P1/02/627
27 From K72+107.72 To K74+078.03 Sheet 3 of 3 3
Cadastral Diagram - Greek Section 10760/PL/P1/02/628
28 From K74+078.03 To K76+776.31 Sheet 3 of 3 3
Cadastral Diagram - Greek Section 10760/PL/P1/02/629
29 From K76+776.31 To K81+028.07 Sheet 3 of 3 3
Cadastral Diagram - Greek Section 10760/PL/P1/02/630
30 From K81+028.07 To K90+061.86 Sheet 3 of 3 3
Cadastral Diagram - Greek Section 10760/PL/P1/02/631
31 From K90+061.86 To K96+124.44 Sheet 3 of 3 3
Cadastral Diagram - Greek Section 10760/PL/P1/02/632
32 From K96+124.44 To K100+387.16 Sheet 3 of 3 3
Cadastral Diagram - Greek Section 10760/PL/P1/02/633
33 From K100+387.16 To K105+036.83 Sheet 3 of 3 3
Cadastral Diagram - Greek Section 10760/PL/P1/02/634
34 From K105+036.83 To K109+000.00 Sheet 3 of 3 3
2.2.8 Cadastral Tables
1 Cadastral Table for the Surveyed Area Zone (Arithmetic) 10760-TBN-PL-P1-601 3
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Geological / Geotechnical Reconnaissance Report Along The

2 Cadastral Table for the Surveyed Area Zone (Alphabetic) 10760-TBN-PL-P1-602 3
3 Cadastral Table for the Working Land Zone (Arithmetic) 10760-TBN-PL-P1-603 4
4 Cadastral Table for the Working Land Zone (Alphabetic) 10760-TBN-PL-P1-604 4
2.3 SEISMIC DESIGN
Probabllistic Seismic Hazard Assessment (PSHA) Report in
1 Greek Territory P513-100-RP-SEI-01 0
Seismic Hazard Assessment Study along the Pipeline Route in
Greek Territory — Phase B: Estimation of the Peak Seismic
Motion Parameters at the Ground Surface and Seismic
2 Verification of the Pipeline 10760-STU-PL-P1-521 2
2.4 GEOLOGICAL DESIGN

Soil Classification List Along The Pipeline Routing in Greek
Territory

Geological Map Scale 1:50.000 / Greek Section

1 Pipeline Routing in Greek Territory 10760-RPT-PL-P1-504 2
Study of Correlation of Active Seismic Faults with the Pipeline

2 Routing in Greek Territory 10760-STU-PL-P1-501 2
Study of Correlation of Active Seismic Faults with the Pipeline

3 Routing in Scale 1:5.000 in Greek Territory 10760-STU-PL-P1-502 0

10760-LST-PL-P1-501 1

1 Map HMGS 1:50.000 — Komotini & Mytika 10760/PL/P1/01/501 3
Geological Map Scale 1:10.000 / Greek Section 10760/PL/P1/01/511

2 From KO+000.00 To K34+230.57 Sheet 1 of 2 2
Geological Map Scale 1:10.000 / Greek Section 10760/PL/P1/01/512

3 From K34+230.57 To K109 Sheet 1 of 2 2
Geological Longitudinal Section Scale 1:10.000 /1:5.000 /
Greek Section 10760/PL/P1/01/511

4 From KO+000 To K34+230.57 Sheet 2 of 2 2
Geological Longitudinal Section Scale 1:10.000 /1:5.000 /
Greek Section 10760/PL/P1/01/512

5 From K34+230.57 To K109+000 Sheet 2 of 2 2
Map of active seismic faults scale 1:50.000
Greek section

6 Map HMGS 1:50.000 — Komotini & Mytikas 10760/PL/P1/02/513 3

7 Map of Active Seismic Faults — Scale 1:5.000 — Greek Section 10760/PL/P1/01/521 1

2.5 GEOTECHNICAL DESIGN
1 Presentation of Geotechnical Investigation in Greek Territory 10760-RPT-PL-P1-502 0
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Evaluation of Geotechnical Investigation and Geotechnical
2 Study of Above Ground Installations in Greek Territory 10760-RPT-PL-P1-503 0
3 Geoelectrical Survey Study in Greek Territory 10760-RPT-CP-P1-401 0
Presentation and Evaluation of Soil Chemical Analysis Results
4 in Greek Territory 10760-RPT-CP-P1-402 0
2.6 PIPELINE DESIGN
Pipeline Recording Plan - Greek Section 10760/PL/P1/02/701
1 From KO+000.00 To K1A+240.95 Sheet 1 of 2 1
Pipeline Longitudinal Section - Greek Section 10760/PL/P1/02/701
2 From KO+000.00 To K1A+240.95 Sheet 2 of 2 1
Pipeline Recording Plan - Greek Section 10760/PL/P1/02/702
3 FROM K1A+240.95 To K3+105.04 Sheet 1 of 2 1
Pipeline Longitudinal Section - Greek Section 10760/PL/P1/02/702
4 From K1A+240.95 To K3+105.04 Sheet 2 of 2 1
Pipeline Recording Plan - Greek Section 10760/PL/P1/02/703
5 From K3+105.04 To K4+187.65 Sheet 1 of 2 2
Pipeline Longitudinal Section - Greek Section 10760/PL/P1/02/703
6 From K3+105.04 To K4+187.65 Sheet 2 of 2 2
Pipeline Recording Plan - Greek Section 10760/PL/P1/02/704
7 From K4+187.65 To K5D+480.31 Sheet 1 of 2 2
Pipeline Longitudinal Section - Greek Section 10760/PL/P1/02/704
8 From K4+187.65 To K5D+480.31 Sheet 2 of 2 2
Pipeline Recording Plan - Greek Section 10760/PL/P1/02/705
9 From K5D+480.31 To K7+401.69 Sheet 1 of 2 2
Pipeline Longitudinal Section - Greek Section 10760/PL/P1/02/705
10 From K5D+480.31TO K7+401.69 Sheet 2 of 2 2
Pipeline Recording Plan - Greek Section 10760/PL/P1/02/706
11 From K7+401.69 To K12+187.72 Sheet 1 of 2 1
Pipeline Longitudinal Section - Greek Section 10760/PL/P1/02/706 1
12 From K7+401.69 To K12+187.72 Sheet 2 of 2
Pipeline Recording Plan - Greek Section 10760/PL/P1/02/707 1
13 From K12+187.72 To K14+197.17 Sheet 1 of 2
Pipeline Longitudinal Section - Greek Section 10760/PL/P1/02/707 1
14 From K12+187.72 To K14+197.17 Sheet 2 of 2
Pipeline Recording Plan - Greek Section 10760/PL/P1/02/708 1
15 From K14+197.17 To K16+28.62 Sheet 1 of 2
Pipeline Longitudinal Section - Greek Section 10760/PL/P1/02/708 1
16 From K14+197.17 To K16+28.62 Sheet 2 of 2
Pipeline Recording Plan - Greek Section 10760/PL/P1/02/709 1
17 From K16+28.62 To K18+243.86 Sheet 1 of 2
Pipeline Longitudinal Section - Greek Section 10760/PL/P1/02/709 1
18 From K16+28.62 To K18+243.86 Sheet 2 of 2
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Pipeline Recording Plan - Greek Section 10760/PL/P1/02/710 1
19 From K18+243.86 To K19+1138.22 Sheet 1 of 2
Pipeline Longitudinal Section - Greek Section 10760/PL/P1/02/710 1
20 From K18+243.86 To K19+1138.22 Sheet 2 of 2
Pipeline Recording Plan - Greek Section 10760/PL/P1/02/711 1
21 From K19+1138.22 To K24+052.37 Sheet 1 of 2
Pipeline Longitudinal Section - Greek Section 10760/PL/P1/02/711 1
22 From K19+1138.22 To K24+052.37 Sheet 2 of 2
Pipeline Recording Plan - Greek Section 10760/PL/P1/02/712 1
23 From K24+052.37 To K29+080.99 Sheet 1 of 2
Pipeline Longitudinal Section - Greek Section 10760/PL/P1/02/712 1
24 From K24+052.37 To K29+080.99 Sheet 2 of 2
Pipeline Recording Plan - Greek Section 10760/PL/P1/02/713 1
25 From K29+080.99 To K32+070.13 Sheet 1 of 2
Pipeline Longitudinal Section - Greek Section 10760/PL/P1/02/713 1
26 From K29+080.99 To K32+070.13 Sheet 2 of 2
Pipeline Recording Plan - Greek Section 10760/PL/P1/02/714 1
27 From K32+070.13 To K32A+609.68 Sheet 1 of 2
Pipeline Longitudinal Section - Greek Section 10760/PL/P1/02/714 1
28 From K32+070.13 To K32A+609.68 Sheet 2 of 2
Pipeline Recording Plan - Greek Section 10760/PL/P1/02/715 1
29 From K32A+609.68 To K33+158.72 Sheet 1 of 2
Pipeline Longitudinal Section - Greek Section 10760/PL/P1/02/715 1
30 From K32A+609.68 To K33+158.72 Sheet 2 of 2
Pipeline Recording Plan - Greek Section 10760/PL/P1/02/716 1
31 From K33+158.73 To K36+064.32 Sheet 1 of 2
Pipeline Longitudinal Section - Greek Section 10760/PL/P1/02/716 1
32 From K33+158.73 To K36+064.32 Sheet 2 of 2
Pipeline Recording Plan - Greek Section 10760/PL/P1/02/717 1
33 From K36+064.32 To K41+079.32 Sheet 1 of 2
Pipeline Longitudinal Section - Greek Section 10760/PL/P1/02/717 1
34 From K36+064.32 To K41+079.32 Sheet 2 of 2
Pipeline Recording Plan - Greek Section 10760/PL/P1/02/718 1
35 From K41+079.32 To K44+101.79 Sheet 1 of 2
Pipeline Longitudinal Section - Greek Section 10760/PL/P1/02/718 1
36 From K41+079.32 To K44+101.79 Sheet 2 of 2
PIP Pipeline Recording Plan - Greek Section 10760/PL/P1/02/719 1
37 From K44+101.79 To K50+083.28 Sheet 1 of 2
Pipeline Longitudinal Section - Greek Section 10760/PL/P1/02/719 1
38 From K44+101.79 To K50+083.28 Sheet 2 of 2
PIP Pipeline Recording Plan - Greek Section 10760/PL/P1/02/720 1
39 From K50+083.28 To K53+024.60 Sheet 1 of 2
Pipeline Longitudinal Section - Greek Section 10760/PL/P1/02/720 1
40 From K50+083.28 To K53+024.60 Sheet 2 of 2
41 Pipeline Recording Plan - Greek Section 10760/PL/P1/02/721 1
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From K53+024.60 To K57+257.22 Sheet 1 of 2
Pipeline Longitudinal Section - Greek Section 10760/PL/P1/02/721 1
42 From K53+024.60 To K57+257.22 Sheet 2 of 2
Pipeline Recording Plan - Greek Section 10760/PL/P1/02/722 1
43 From K57+257.22 To K61+027.92 Sheet 1 of 2
Pipeline Longitudinal Section - Greek Section 10760/PL/P1/02/722 1
44 From K57+257.22 To K61+027.92 Sheet 2 of 2
Pipeline Recording Plan - Greek Section 10760/PL/P1/02/723 1
45 From K61+027.92 To K62+184.39 Sheet 1 of 2
Pipeline Longitudinal Section - Greek Section 10760/PL/P1/02/723 1
46 From K61+027.92 To K62+184.39 Sheet 2 of 2
Pipeline Recording Plan - Greek Section 10760/PL/P1/02/724 1
47 From K62+184.39 To K65+041.26 Sheet 1 of 2
Pipeline Longitudinal Section - Greek Section 10760/PL/P1/02/724 1
48 From K62+184.39 To K65+041.26 Sheet 2 of 2
Pipeline Recording Plan - Greek Section 10760/PL/P1/02/725 1
49 From K65+041.26 To K69+174.62 Sheet 1 of 2
Pipeline Longitudinal Section - Greek Section 10760/PL/P1/02/725 1
50 From K65+041.26 To K69+174.62 Sheet 2 of 2
Pipeline Recording Plan - Greek Section 10760/PL/P1/02/726 1
51 From K69+174.62 To K72+107.72 Sheet 1 of 2
Pipeline Longitudinal Section - Greek Section 10760/PL/P1/02/726 1
52 From K69+174.62 To K72+107.72 Sheet 2 of 2
Pipeline Recording Plan - Greek Section 10760/PL/P1/02/727 1
53 From K72+107.72 To K74+078.03 Sheet 1 of 2
Pipeline Longitudinal Section - Greek Section 10760/PL/P1/02/727 1
54 From K72+107.72 To K74+078.03 Sheet 2 of 2
Pipeline Recording Plan - Greek Section 10760/PL/P1/02/728 1
55 From K74+078.03 To K76+776.31 Sheet 1 of 2
Pipeline Longitudinal Section - Greek Section 10760/PL/P1/02/728 1
56 From K74+078.03 To K76+776.31 Sheet 2 of 2
Pipeline Recording Plan - Greek Section 10760/PL/P1/02/729 1
57 From K76+776.31 To K81+028.07 Sheet 1 of 2
Pipeline Longitudinal Section - Greek Section 10760/PL/P1/02/729 1
58 From K76+776.31 To K81+028.07 Sheet 2 of 2
Pipeline Recording Plan - Greek Section 10760/PL/P1/02/730 1
59 From K81+028.07 To K90+061.86 Sheet 1 of 2
Pipeline Longitudinal Section - Greek Section 10760/PL/P1/02/730 1
60 From K81+028.07 To K90+061.86 Sheet 2 of 2
Pipeline Recording Plan - Greek Section 10760/PL/P1/02/731 1
61 From K90+061.86 To K96+124.44 Sheet 1 of 2
Pipeline Longitudinal Section - Greek Section 10760/PL/P1/02/731 1
62 From K90+061.86 To K96+124.44 Sheet 2 of 2
Pipeline Recording Plan - Greek Section 10760/PL/P1/02/732 1
63 From K96+124.44 To K100+387.16 Sheet 1 of 2
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Pipeline Longitudinal Section - Greek Section 10760/PL/P1/02/732 1
64 From K96+124.44 To K100+387.16 Sheet 2 of 2

Pipeline Recording Plan - Greek Section 10760/PL/P1/02/733 1
65 From K100+387.16 To K105+036.83 Sheet 1 of 2

Pipeline Longitudinal Section - Greek Section 10760/PL/P1/02/733 1
66 From K100+387.16 To K105+036.83 Sheet 2 of 2

Pipeline Recording Plan - Greek Section 10760/PL/P1/02/734 1
67 From K105+036.83 To K109+000.00 Sheet 1 of 2

Pipeline Longitudinal Section - Greek Section 10760/PL/P1/02/734 1
68 From K105+036.83 To K109+000.00 Sheet 2 of 2

Pipeline Crossing Recording Plan (Scale 1:200) with the O.N.R.
Alexandroupoli — Komotini - Greek Section 10760/PL/P1/03/701
1 From K8+006.75 To K8+146.75 Sheet 1 of 2 1
Pipeline Crossing Longitudinal Section (Scale 1:200 / 1:100)
with the O.N.R. Alexandroupoli — Komotini - Greek Section 10760/PL/P1/03/701
2 From K8+006.75 To K8+146.75 Sheet 2 of 2 1

Topographical Survey Plan - Recommended location of Nimfea
Block Valve Station (BV1)/

Greek section - From K84+072.66 To K85+005.97

10760/Cl/B1/01/401 0

Topographical Survey Plan - Alternative Location of Nimfea
Block Valve Station (BV1) /
Greek Section From K85+045.56 To K87+021.56

10760/Cl/B1/01/402 0

Topographical Survey Plan - Alternative Location of Nimfea
Block Valve Station (BV1) /
Greek Section From K96+147.20 To K98+008.60

Cadastral Survey Plan - Recommended location of Nimfea
Block Valve Station (BV1)/

Greek section - From K84+072.66 To K85+005.97

10760/Cl/B1/01/403 0

10760/Cl/B1/01/411 0

Cadastral Survey Plan - Alternative Location of Nimfea Block
Valve Station (BV1) /
Greek Section From K85+045.56 To K87+021.56

10760/CI/B1/01/412 0

Cadastral Survey Plan - Alternative Location of Nimfea Block
Valve Station (BV1) /
Greek Section From K96+147.20 To K98+008.60

10760/Cl/B1/01/413 0

3.2

CIVIL AND STRUCTURAL DESIGN

Nimfea Block Valve Station (BV1) —

10760-CLC-CI-B1-401 0
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Structural Calculations for RCC Building

Nimfea Block Valve Station (BV1) —
Stormwater Drainage Calculations

Nimfea Block Valve Station (BV1) - Technical Description for
Civil & Electromechanical Works for RCC Building

10760-CLC-CI-B1-402 0

10760-RPT-CI-B1-401 1

Nimfea Block Valve Station (BV1) —

1 Nimfea Block Valve Station (BV1) — Plot Plan 10760/CI/B1/01/404 1

2 Nimfea Block Valve Station (BV1) — Building Coverage Diagram 10760/C1/B1/01/405 0

3 Nimfea Block Valve Station (BV1) — General Excavation Plan 10760/C1/B1/01/406 0
Nimfea Block Valve Station (BV1) — RCC Building — Formwork —

4 Reinforcement — Details 10760/CI/B1/03/401 0

Nimfea Block Valve Station (BV1) — RCC Building — Material
Requisition for Fire Suppression Systems and Portable Fire

1 Civil Works MTO 10760-MTO-CI-B1-401 0
3.3 ARCHITECTURAL DESIGN
1 Nimfea Block Valve Station (BV1) — RCC Building — Plans 10760/CI/B1/02/501 0
Nimfea Block Valve Station (BV1) — RCC Building — Elevations —
2 Sections 10760/Cl/B1/02/502 0
3.4 BULDING MECHANICAL DESIGN
Nimfea Block Valve Station (BV1) -
1 RCC Building — Fire Fighting System Calculations 10760-CLC-ME-B1-401 0
Nimfea Block Valve Station (BV1) —
2 RCC Building — H.V.A.C. System Calculations 10760-CLC-ME-B1-402 0

Nimfea Block Valve Station (BV1) — RCC Building — Thermal

Insulation Study

Nimfea Block Valve Station (BV1) — RCC Building — Fire Fighting

1 Extinguishers 10760-TRN-ME-B0-401 0
Nimfea Block Valve Station (BV1) —Material Requisition for
2 HVAC Equipment 10760-TRN-EL-B0-404 0

10760-STU-ME-B1-401 0

I

1 System Layout 10760/ME/B1/06/601 0
Nimfea Block Valve Station (BV1) — RCC Building — H.V.A.C.
2 System Layout 10760/ME/B1/06/701 0
3.5 MECHANICAL / PIPING
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Natural Gas Interconnector Greece - Bulgaria

Nimfea Block Valve Station (BV1) — Piping Stress Analysis
Report

10760-RPT-PL-B1-401 0

Material Requisition for LV Distribution Boards for Block Valve

1 Nimfea Block Valve Station (BV1) — Piping Arrangement 10760/ME/B1/02/401 0
2 Nimfea Block Valve Station (Bv1) — Piping Isometric 10760/ME/B1/05/401 0
1 Nimfea Block Valve Station (BV1) — MTO List 10760-MTO-ME-B1-401 0
3.6 ELECTRICAL DESIGN
1 Lighting Calculations for Block Valve Station BV1 10760-CLC-EL-P1-401 0
Lightning Protection System Calculations for Block Valve
2 Station BV1 10760-CLC-EL-P1-402 2
3 Power Network Calculations for Block Valve Station BV1 10760-CLC-EL-B1-401 0

l

1 Stations / Pigging Stations 10760-TRN-EL-B0-401 1
Material Requisition for UPS System for Block Valve Stations /

2 Pigging Stations 10760-TRN-EL-B0-402 1
Material Requisition for LV Distribution Boards for Block Valve

3 Stations / Pigging Stations 10760-TRN-EL-B0-403 1
Material Requisition for Cables for Block Valve Stations /

4 Pigging Stations 10760-TRN-EL-B0-405 1

Technical Report for Power Supply requirements for Block
Valve Stations in Greek Territory

Nimfea Block Valve Station (BV1) — Electrical Load List

l

10760-RPT-EL-P1-401 0

10760-LST-EL-B1-401 0

1 Nimfea Block Valve Station (BV1 ) — One Line Diagrams 10760/EL/B1/01/401 0
Nimfea Block Valve Station (BV1) — Cable Routing and

2 Earthing Layout 10760/EL/B1/04/401 0
Nimfea Block Valve Station (BV1) — Hazardous Area

3 Claccification 10760/EL/B1/05/401 0
Nimfea Block Valve Station (BV1) — RCC Building — Lightning

4 Protection System Layout 10760/EL/B1/06/401 0
Nimfea Block Valve Station (BV1) — RCC Building - Earthing

5 System Layout 10760/EL/B1/06/402 0
Nimfea Block Valve Station (BV1) — RCC Building — Power and

6 Lighting Layout 10760/EL/B1/07/401 0
Nimfea Block Valve Station (BV1) — RCC Building - Electrical

7 Equipment Layout 10760/EL/B1/08/401 0

Nimfea Block Valve Station (BV1) — Electrical Works MTO

10760-LST-EL-B1-402 1
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Komotini Gas Metering Station (GMS1) & Pigging Station (PS1)
— Structural Calculations for Control & Boiler Building

4.1 TOPOGRAPHICAL / CADASTRAL
Topographical Survey Plan - Komotini Gas Metering Station
(GMS1) & Pigging Station (PS1) - Greek section
1 From K1+363.56 To K1A+173.79 10760-RPT-TP-A1-401 1
Cadastral Survey Plan - Komotini Gas Metering Station (GMS1)
& Pigging Station (PS1) - Greek section
2 From K1+363.56 To K1A+173.79 10760/CI/A1/01/411 1
4.2 CIVIL AND STRUCTURAL DESIGN

Komotini Gas Metering Station (GMS1) & Pigging Station (PS1)
— Technical Description for Civil Works

Komotini Gas Metering Station (GMS1) & Pigging Station (PS1)

1 10760-CLC-CI-A1-401 0
Komotini Gas Metering Station (GMS1) & Pigging Station (PS1)
— Structural Calculations for Gas Filters Foundations

2 10760-CLC-CI-A1-402 0
Komotini Gas Metering Station (GMS1) & Pigging Station (PS1)
- Structural Calculations for Gas Pre-Heaters Foundations

3 10760-CLC-CI-A1-403 0
Komotini Gas Metering Station (GMS1) & Pigging Station (PS1)
— Structural Calculations for Condensate Collector Pit

4 10760-CLC-CI-A1-404 0
Komotini Gas Metering Station (GMS1) & Pigging Station (PS1)
— Structural Calculations for Water Tank Pit

5 10760-CLC-CI-A1-405 0
Komotini Gas Metering Station (GMS1) & Pigging Station (PS1)

6 — Stormwater drainage calculations 10760-CLC-CI-A1-411 0

10760-RPT-CI-A1-401 1

1 — Plot Plan 10760/CI/A1/01/402 1
Komotini Gas Metering Station (GMS1) & Pigging Station (PS1)

2 — Building Coverage Diagram 10760/CI/A1/01/403 0
Komotini Gas Metering Station (GMS1) & Pigging Station (PS1)

3 — General Excavation Plan 10760/CI/A1/03/411 0
Komotini Gas Metering Station (GMS1) and Pigging Station

4 (PS1) — Stormwater drainage system layout 10760/CI/A1/03/412 0
Komotini Gas Metering Station (GMS1) and Pigging Station

5 (PS1) - Stormwater drainage system layout 10760/CI/A1/05/401 0
Komotini Gas Metering Station (GMS1) & Pigging Station (PS1)

6 — Gas Filters Foundations — Formwork & Reinforcement 10760/CI/A1/03/401 0
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Komotini Gas Metering Station (GMS1) & Pigging Station (PS1)

Komotini Gas Metering Station (GMS1) & Pigging Station (PS1)
7 - Gas Preheaters Foundations — Formwork & Reinforcement 10760/CI/A1/03/402 0
Komotini Gas Metering Station (GMS1) & Pigging Station (PS1)
8 - Condensate Collector Pit — Formwork & Reinforcement 10760/CI/A1/03/403 0
Komotini Gas Metering Station (GMS1) & Pigging Station (PS1)
9 — Water Tank Pit — Formwork & Reinforcement 10760/CI/A1/03/404 0
Komotini Gas Metering Station (GMS1) & Pigging Station (PS1)
10 — Miscellaneous Foundations — Formwork & Reinforcement 10760/CI/A1/03/405 0
Komotini Gas Metering Station (GMS1) & Pigging Station (PS1)
— Control & Boiler Building — Foundation
11 Formwork — Reinforcement — Details 10760/CI/A1/03/411 0
Komotini Gas Metering Station (GMS1) & Pigging Station (PS1)
— Control & Boiler Building — Ground Floor
12 Formwork — Reinforcement — Details 10760/CI/A1/03/412 0
Komotini Gas Metering Station (GMS1) & Pigging Station (PS1)
1 - Civil Works MTO 10760-MTO-CI-A1-401 0
4.3 ARCHITECTURAL DESIGN
Komotini Gas Metering Station (GMS1 - Passive Fire Protection
1 Report 10760-RPT-CI-A1-501 0

Water Supply Calculations for Komotini Gas Metering Station

1 Control & Boiler Building / Ground Floor Plan 10760/CI/A1/02/501 0
Komotini Gas Metering Station (GMS1) & Pigging Station (PS1)

2 Control & Boiler Building / Roof Plan 10760/CI/A1/02/502 0
Komotini Gas Metering Station (GMS1) & Pigging Station (PS1)

3 — Control & Boiler Building / Sections & Details 10760/CI/A1/02/503 0
Komotini Gas Metering Station (GMS1) & Pigging Station (PS1)

4 — Control & Boiler Building / Elevations 10760/CI/A1/02/504 0
Komotini Gas Metering Station (GMS1) - Passive Fire

5 Protection Layout 10760/CI/A1/02/505 0

4.4 BULDING MECHANICAL DESIGN

1 (GMS1) / Pigging Station (PS1) 10760-CLC-ME-A1-401 0
Sanitary Calculations for Komotini Gas Metering Station
2 (GMS1) / Pigging Station (PS1) 10760-CLC-ME-A1-402 0
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Komotini Gas Metering Station (GMS1) & Pigging Station (PS1)

Komotini Gas Metering Station (GMS / Pigging Station PS1) —
Control & Boiler Building — Material Requisition for Fire

3 — Control & Boiler Building - Fire Fighting System Calculations 10760-CLC-ME-A1-403 1
Komotini Gas Metering Station (GMS1) & Pigging Station (PS1)
4 — Control & Boiler Building — H.V.A.C. System Calculations 10760-CLC-ME-A1-404 0

Komotini Gas Metering Station (GMS1) & Pigging Station (PS1)
— Control & Boiler Building — Thermal Insulation Study

Komotini Gas Metering Station (GMS1) & Pigging Station (PS1)
Technical Description for Buildings Mechanical Installations
and Services in Greek Territory

Komotini Gas Metering Station (GMS1) & Pigging Station (PS1)
—Water Supply System — General Layout & Schematic Diagram

1 Suppression Systems and Portable Fire Extinguishers 10760-TRN-ME-M0-401 0
Komotini Gas Metering Station (GMS1) & Pigging Station (PS1)
2 — Material Requisition for HVAC Equipment 10760-TRN-ME-00-402 0

10760-STU-ME-A1-401 0

10760-RPT-ME-00-401 0

l

1 10760/ME/A1/06/401 0
Komotini Gas Metering Station (GMS1) & Pigging Station (PS1)
— Sewer System — General Layout & Schematic Diagram

2 10760/ME/A1/06/501 0
Komotini Gas Metering Station (GMS1) & Pigging Station (PS1)
— Control & Boiler Building — Fire Suppression System Layout &

3 Schematic Diagram 10760/ME/A1/06/601 0
Komotini Gas Metering Station (GMS1) & Pigging Station (PS1) 10760/ME/A1/06/701
—Control & Boiler Building — H.V.A.C. System — Ground Floor

4 Layout Sheet 1 of 2 0
Komotini Gas Metering Station (GMS1) & Pigging Station (PS1) 10760/ME/A1/06/701
—Control & Boiler Building — H.V.A.C. System — Roof Level

5 Layout Sheet 2 of 2 0
Komotini Gas Metering Station (GMS1) & Pigging Station (PS1)
—Control & Boiler Building — H.V.A.C. System — Piping Diagram

6 10760/ME/A1/06/702 0
Komotini Gas Metering Station (GMS1) & Pigging Station (PS1)

1 — Building Mechanical Installations MTO List 10760-MTO-ME-A1-401 1

4.5 MECHANICAL / PIPING
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Komotini Gas Metering & Pigging Station (GMS1 & PS1 —

Komotini Gas Metering Station (GMS1) / Pigging Station (PS1) -

1 Piping Stress Analysis Report 10760-RPT-ME-A1-401 0
Komotini Gas Metering Station (GMS1) & Pigging Station (PS1) 10760/ME/A1/02/401

1 — Piping Arrangement Sheet 1 of 2 0
Komotini Gas Metering Station (GMS1) & Pigging Station (PS1) 10760/ME/A1/02/401

2 — Piping Arrangement Sheet 2 of 2 0
Komotini Gas Metering Station (GMS1) & Pigging Station (PS1) 10760/ME/A1/05/401

3 — Piping Isometric Sheet 1 of 9 0
Komotini Gas Metering Station (GMS1) & Pigging Station (PS1) 10760/ME/A1/05/401

4 — Piping Isometric Sheet 2 of 9 0
Komotini Gas Metering Station (GMS1) & Pigging Station (PS1) 10760/ME/A1/05/401

5 — Piping Isometric Sheet 3 of 9 0
Komotini Gas Metering Station (GMS1) & Pigging Station (PS1) 10760/ME/A1/05/401

6 — Piping Isometric Sheet 4 of 9 0
Komotini Gas Metering Station (GMS1) & Pigging Station (PS1) 10760/ME/A1/05/401

7 — Piping Isometric Sheet 5 of 9 0
Komotini Gas Metering Station (GMS1) & Pigging Station (PS1) 10760/ME/A1/05/401

8 — Piping Isometric Sheet 6 of 9 0
Komotini Gas Metering Station (GMS1) & Pigging Station (PS1) 10760/ME/A1/05/401

9 — Piping Isometric Sheet 7 of 9 0
Komotini Gas Metering Station (GMS1) & Pigging Station (PS1) 10760/ME/A1/05/401

10 — Piping Isometric Sheet 8 of 9 0
Komotini Gas Metering Station (GMS1) & Pigging Station (PS1) 10760/ME/A1/05/401

11 — Piping Isometric Sheet 9 of 9 0

1 Piping MTO List 10760-MTO-ME-A1-402 0
4.6 ELECTRICAL DESIGN

Power Network Calculations for Komotini Gas Metering

1 Station (GMS1) / Pigging Station (PS1) 10760-CLC-EL-A1-401 0
Lighting Calculations for Komotini Gas Metering Station

2 (GMS1) / Pigging Station (PS1) 10760-CLC-EL-A1-402 0
Lightning Protection System Calculations Komotini Gas

3 Metering Station (GMS1) / Pigging Station (PS1) 10760-CLC-EL-A1-403 2
Material Requisition for LV Distribution Boards for GMS /

1 AGRS Stations 10760-TRN-EL-M0-401 1

2 Material Requisition for UPS System for GMS / AGRS Stations 10760-TRN-EL-M0-402 1
Material Requisition for Emergency Generators for GMS /

3 AGRS Stations 10760-TRN-EL-MO0-403 1
Material Requisition for Earthing and Lightning Protection

4 System for GMS / AGRS Stations 10760-TRN-EL-M0-404 1
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Material Requisition for Cables for GMS / AGRS Stations 10760-TRN-EL-M0-405 1
Electrical Load List for Komotini Gas Metering Station (GMS1) /

Pigging Station (PS1) 10760-LST-EL-A1-401 0
Technical Report for Power Supply requirements for Komotini

Gas Metering Station (GMS) / Pigging Station (PS1) 10760-RPT-EL-A1-401 0
Komotini Gas Metering Station (GMS1) / Pigging Station (PS1)

— One Line Diagrams 10760/EL/A1/01/401 0
Komotini Gas Metering Station (GMS1) / Pigging Station (PS1)

— Electrical Distribution Boards Block Diagram 10760/EL/A1/02/403 0
Plot Plan for Komotini Gas Metering Station (GMS1) / Pigging

Station (PS1) — Outline Cable Routing 10760/EL/A1/04/401 0
Hazardous Area Classification for Plot Plan for Komotini Gas

Metering Station (GMS1) / Pigging Station (PS1) 10760/EL/A1/05/401 0
Plot Plan for Komotini Gas Metering Station (GMS1) / Pigging

Station (PS1) — Outline Earthing Layout 10760/EL/A1/06/401 0
Komotini Gas Metering Station (GMS1) / Pigging Station (PS1)

— Control & Boiler Building — Earthing Layout 10760/EL/A1/06/402 0
Komotini Gas Metering Station (GMS1) / Pigging Station (PS1)

— Control & Boiler Building — Lightning Protection System

Layout 10760/EL/A1/06/403 0
Komotini Gas Metering Station (GMS1) / Pigging Station (PS1)

— Control & Boiler Building — Power and Lighting Layout 10760/EL/A1/07/401 0
Komotini Gas Metering Station (GMS1) / Pigging Station (PS1)

— Control & Boiler Building — Electrical Equipment Layout 10760/EL/A1/08/401 0
Electrical Works MTO Komotini Gas Metering Station (GMS1) /

Pigging Station (PS1) 10760-LST-EL-A1-402 0

JlereHpa:

ABTOMaTU3auMs Ha npouecu
TenekoMyHuKaumu
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