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1.0

B maHHOM OOKyMeHTe npencraBlieHa oblwan nosicHUTenNbHas 3anucka no NPOEKTy «PaCLLII/IpeHMe
Nnpon3BOOCTBEHHbIX MowHocTen 3Y20», uenb KOTOPOro 3akrk4aeTCA B YCTPaHEeHUU OrpaHny4eHun

BBEOEHUE

nponyckHon cnocobHoctu '3Y-20.

MpoekT BbLINOSIHEH B COOTBETCTBUM C TpebOBaHUSMM AENCTBYHOLLMX HOPMAaTUBHO-TEXHUYECKUX
pokymeHToB Pecnybnukmn Kasaxcrtan, TY TLWO u TpeboBaHusmn TexHukn 6GesonacHoctn TLUO,

obecneunBarownMm 6e30NacHyH0 SKCMyaTaumio 3anpoeKkTMpoOBaHHOIO obbekTa.

Llenblo HacTosilero naketa OOKYMEHTauuu sBnsieTcs npefocTaBfieHue MHopMauum B OpraHbl
rocyfapCTBEHHOro Hazsopa WM KOHTPOns ANs YTBepXOEeHWs B YCTaHOBIIEHHOM Mopsiake W, nocre
yTBEPXOEHMS, NOMNyYeHne paspeLleHnst Ha BbINOMHEHNE CTPOUTENBHO-MOHTaXHbIX paboT cornacHo CH
PK 1.03-00-2022 «CTpoutensHoe npoussoactso. OpraHusaLums cTpouTenscTea npegnpuaTtui, 3gaHun

N COOPYXEHUNY.

1.1  CokpallieHus u onpeneneHus
TLWO «TeHrnsLweBponn» — BNagernew 1 onepaTtop 3aeogda U 06opyaoBaHns/o6bLEKTOB
ONd npoekTa
KMITI [Noapsaayrk No NPOeKTUPOBaHNIO
NOCTABLLMK Qgggth::akﬁ; NPOEKTMPOBAaHMIO, M3rOTOBMEHUIO 1 NOCTaBKe HOBOIO
NneP MpoekT 6yayLuero paclunpeHnst
r3y ['pynnoBas 3amepHas ycTaHOBKa
™ [(naBHbIN MaHUdONbA
Urm LleHTparnbHbIN NPOMbICNIOBbLIN MaHUAOMbA
cng CTaHuus noBbILLIEHNS JaBNeHns
3BI1 3aBof BTOPOro NoKoneHust
AOBT/ASIXOD Q:s:;zg;::g: ((ﬁ_laalg:lg)czsq);i(;ggzzqmsa / AHann3 akcnnyaTaunoHHbIX
Mul Cucrtema obGHapyxeHUs noxapa 1 yTedku rasa
TY TexHun4eckne ycnosus
HIro Hwu3kun rasoBbi hakTop
Bro Bbicokuii rasoBbi hakTop
KUTnA KoHTponbHO-n3MepuTenbHble Npubopbl 1 aBTOMaTUKa
KTn 3aBog KTJ1
MO MecTHas onepaTopHas
M3K MexayHapoaHas anekTpoTexHn4eckas KoMmceus
YBK YpaneHHbIn 610K KOHTpoOns
AO ABapU1IHbIA OCTaHOB
MK Manble kKanuTanbHble NPOEKTbI
nrp IMpoekT nponsBoacTea paboT
cyTn Cucrtema ynpaBneHns TEXHOMNOrMYECKUM NpOLLECCOM
ACBb ABTOMaTunyeckas cuctema 6esonacHocTu
MK [MporpaMMnpyeMblin NOrMYEeCKUin KOHTponnep
SCADA Cwnctema gmucneTyepckoro KOHTpons u cbopa AaHHbIX
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ORBIT Knanan tnna «Opout»

nya [NpaBuna ycTponcTea afekTpoyCTaHOBOK

Ccn3 Cpepncrtea nHaMBuayansHOM 3alnThbl

TOO ToBapu1LEeCTBO C OrpaHNYEeHHOM OTBETCTBEHHOCThLIO
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2.0 OBLIAAYACTDb

2.1 OcHoBaHue Ansa pa3paboTKM HOBOro NpPoeKTa

OcHoBaHMeM ans pa3paboTky NpoekTa ABMSTCS:
e KoHTpakt Ne 0061404129 mexay TOO «TeHrnswesponn» n TOO «KMIT1y;
e 3apaHvie Ha NPOEeKTUpPOBaHME;

e Martepuanbl TonorpadyecKkmMx 1 reoriorM4ecknx U3bICKaHni, BbINONHEHHbIX komnaHuammn TOO
“Kacnleo” u TOO “KacnuimyHanras» B 2026 roay.

npOGKT BbINOJIHEH B COOTBETCTBUU C Tpe6OBaHVIF|MI/I ﬂGVICTByIOLLLI/IX HOPMAaTUBHO-TEXHUYECKUX,
NPUPOAOOXPaHHbIX AOKYMEHTOB Pecnybnukm KasaxctaH u BHYTPEHHUX CTaHAapToB no 6e3onacHocTu
TLWO, obecneuvnBatoLmx 6Ge3onacHyro aKCnyaTaumo 3anpoeKkTMpoBaHHOIO obbekTa.

2.2 MecTononoxeHue NPOEKTUPyeMoro o6bLeKkTa

|-|pOI/I3BO£I,CTBeHHbIe 06'beKTbI, paccmMmaTpnBaemMmble B OAaHHOM MNPOEKTe, HaxXxoO4ATCA Ha Tepputopun
cyllecTBytoLLero MectopoxaeHus TeHrna u 3asoga Cr TLWO.

MecTopoxaeHune TeHrn3d B 3anagHom KasaxctaHe 6binio oTKpbITO B 1979 rogy un sBnsieTcs ogHUM U3
caMblX rryBGOKUX 1 KPYMHENLLINX HETAHBIX MECTOPOXAEHUI B MUpE.

TOO «TeHruswesponn» 6bino cosgaHo no cornaweHunto MpaeutensctBa Pecnybnvku KasaxctaH u
kopnopauuu «LespoH» B 1993 rogy ansa pa3paboTkm MectopoxaeHus TeHrus.

TOO «TeHrnsweBponny pacrofioXeHO Ha TEepPpPUTOPUKN JIMLEH3NMOHHOrO y4yacTka nnowagbto 2500
KBagpaTHbIX kKurnomeTpoB nnn 1600 kBagpaTHLIX MUMb, BKKOYaOLWEro TeHrM3ckoe MectopoXxaeHue u
MeHblLUee, HO KpynHoe no 3anacam KoporneBckoe MecTopoXaeHne, a Takke HECKONbKO NepCrekTUBHbIX
Y4YaCTKOB sl BEAEHMWS pa3BeaKU.

2.3 Kpatkoe onucaHue npoekTa

B cooTBeTCcTBUM C KOHLENUMEN NpoekTa, npegoctasneHHoro TLWO, rpynnoBasi 3amepHas ycraHoBka 20
(F3Y20) nmeeT orpaHnyeHnsa no nNponyckHon cnocobHocTn notoka B ctopoHy Cl[. Pewennem TLIO,
pa3paboTaHHbIM B pamMKax KOHLEeNTyanbHOro NPoeKkTMpoBaHus, 6birio NpMHATO o6ecneyunTb NPoKNaaKy
HoBoro maplupyta Tpybonposogos ot '3Y20 k '3Y19 u ganee Ha UMM gnsa yctpaHeHus nmeromnxcs
OrpaHN4YeHnn NoTokKa.

Ona pacwmpenns nponyckHow cnocobHocTu [3Y20 1 TpaHCcnopTMPOBKM NPOoAyKUMK ckBaxkuH oT '3Y20
kK 3Y19 koHuenumen npoekta npegyCMOTPEHO MWCNONb30BaTb CyLIECTBYOWMN 12-010MMOBbLIV
noaseMHbii Tpybonposog 2300-PHC-1003-300-X46 ot M3Y20 k UMM, npoxogswwmin yepes 3Y5. B
pamkax MpoekTa paccMaTpuBaeTCsl Mepencnornib3oBaHWe YyyacTka CyLecTBYOLWEro noa3eMHOro
Tpybonposoga go I3Y5, ¢ BbimonHeHnem Bpe3kun B TpybonpoBoa M OTBOAA HOBOIO Yy4yacTka
TpybonpoBoaa Hanpsimyto Ha M3Y19. Bpeska gomkHa ObiTb BbINOMHEHA Ha NUHKMK 0o Bxoda B 3Y5.

Ha '3Y20, Ha nuHum 2300-PHC-1003-300-X46, cywecTBylolasa kamepa 3anycka 0yaget 3aMmeHeHa Ha
HOBYIO Kamepy B cBsi3u ¢ TpeboBaHnammn TLUO k kamepam 3anycka Ans QUarHOCTUYECKMX CKpeGKoB
(«yMHbINY CKpeboK).

Ha yyactke '3Y5, B cBA3M C OTKOYEHNEM NMHUKM OT M3Y20, He0BX0aUMO YCTaHOBUTL HOBYIO Kamepy
3anycka ckpebka ang cywiecTaytoLlero yyacTtka TpyoonposogHon nuHum oT '3Y5 po M3Y20. Mpwn atom,
Ha y4dacTke Y5 noTtpebyeTtcsa geMoHTMpoBaTh cywecTtByowmn knanaH AO UV-2102035 BmecTe co
cBsizaHHbIM KT 1 ycTaHOBUTL HOBYKO kamepy 3anycka ckpebka, ¢ 2 py4YHbIMM KnanaHamu, a Takke
noaBecTn Bce HeobOXooumble KOMMyHMKauuMM (ra3, OpeHax) K kamepe 3arnycka. Takke Ha Ha
cyuiecTBytolemM ydactke Tpybonposoga '3Y5 — LIINMM OyneTt ycTaHOBMNEH HOBLINM @HKEPHbIA Onok.
CyuwecTtBylowmn yyactok Tpybonposoga [3Y20 - T[3Y5, ocrawowunca B 3emne, nocrne
nepemapLupyTtusaummn Tpybonposoga N3Y20 k '3Y19, GyaeT 3arnyLleH 1 3akOHCEPVPOBaH.
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[na HoBoro yyactka TpybonpoBoga oT Touku Bpeskn go N'3Y19 notpebyercs ycTaHOBKA aHKEPHOro
©noka Ha ctopoHe '3Y 19 ¢ nocneaytoLen ycTaHOBKOW HOBOW kaMepbl npuemMa Ha M'3Y 19 u nogseneHus
HeobX04MMbIX KOMMYHUKaLWNA.

OT HOoBOW kamepbl Npuema Ha M3Y19 npoekToM NnpeaycMoTpeHa yCTaHOBKa HOBOIO yYacTka Ha3eMHOro
KonrnekTopa Anst nepeHanpasnieHnst TpoayKUUn CKBaXKUH Ha HOBbIV NOA3eMHbIN Tpybonposog oT M3Y19
kK UMM c HoBon kamepon 3anycka (Ha '3Y-19) u ¢ HoBow kamepon npuema (Ha LIM), a Takke
JanbHellee coeauHeHne ¢ konnekropom Hutku 5 Ha LMM.

Ha yyactke UM 6yget yctaHoBneHa HoBasi kamepa npuema F-150-3 ¢ mogkntoyeHneM notoka K
cylecTBytoLLeMy Konnektopy HUTku 5 KTI1.

Hwxe

npeacrtaeneHa obuwas cxema paclMpeHust MNpoM3BOACTBEHHONW MowHocTn [3Y20 B

COOTBETCTBUWN C KOHLIENLMNEN npoekKkTa:

| e e e et e L == et st S S e e L =4
| :ﬁo‘;ﬂ"w:hl‘ﬁ:‘::’f"u 1-5743, I II'ICSE} —I | CFM fcontal P useisus) I | |
T=5745, T=5043 ond T=5047 | uEs 70 barg |
| I | Prodctin <5 [ | | | |
I ! | | | | | |
70 barg 15" 40 barg
z e | | L 12 | o I J |
| I | sy | | |
NAP4E-1 I I CET
= | l | | ! |
I | ! Q) IS —— | | | PBF
~3600 - (Pressure
| usz | | _2'_ - =" | from P | | Boost Focity |
I ction | | 1 | 4800 m | to G | — | |
| | | | 12" | 12" - MM (i unmlnld)_I | |
wsig
| | | Production Rhes | | { I I
Frem WS
| . [ I I . I e ) | ) I I
| L I | 12 T beg | 10" | 20" Wk 24 | |
lyis20 | st | | En L L |
Mol e Mot | b e ) SE— R e

PucyHok 1.1 — Obwas cxema npoekrta “PaclwupeHue Tpyéonposogos ot '3Y20 k LINMM”

O6beM NpoEKTUPOBaHNSA BKITKOYAET CrieayoLLlee:

Bpeska B cywecTtBytowmin Tpybonposog M'3Y20 — M3Y5 — LNM 1 npoknagka HOBOro yyacTtka
noAa3eMHoro TpybonpoBoaa oT Touku Bpe3ku go M3Y19;

[emoHTax cyulecTBytoLLeln kamepbl ckpebka F-225-16 Ha 3Y20 n ycTaHOBKa HOBOW Kamepbl
3anycka ckpebka 2100-L-187;

HemoHTax y4actka 12" HasemHoro Tpy6onposoga M3Y20 — N3Y5 — UINM un ycTtaHoBka HOBON
Kkamepsbl 3anycka ckpebka 2100-L-188 gnsa Tpybonposoga '3Y5 — LIMM;

YcTaHoBKa HOBOW kaMepbl npuema ckpebka 2100-L-189 n kamepbl 3anycka ckpebka 2100-L-190
Ha 3Y19;

YcTtaHoBka HoBoro 12” Tpy6onposoga M3Y19-LIMM;
YcTaHoOBKa CUCTEMbI KaTOAHOW 3almUThl 451S HOBLIX NOA3eMHbIX Tpy6onpoBoaos.;

lMepeHoC cyLlecTBIOYLNX aHOOHbLIX nonen ans obecnedyeHust 6€30MacHOr0 paccTosiHUS Ans
HOBbIX NMOA3EMHbIX TPYOONPOBOAOB;

YcTtaHoBKa HOBOW Kamepbl npuema ckpebka 2200-L-138 Ha UMM u nogkntoyeHne nuHUn
OpeHaxa 1 TONMIMBHOTO rasa;

YcTponcTBo nepecedyeHun HOBbIX 12° nog3emHbiX TpybonpoBoAoOB C  CyLLECTBYHOLLMMU
KOMMYHMKaLUsIMK 1 Joporamu;

YCTPOWCTBO BpeMeEHHbIX 00be3gHbix (DavnacHbix) OOPOr Ha MNepPecevYeHussXx C HOBbIMU
noaseMHbIMn Tpyb6onposogamu I3Y20 — M3Y19 n r3Y19 — LUNV;

Bpesku B cywiecTBytowme npoaykroBble konnektopbl [3Y20, M3Y5, N3Y19 v LIMNM;

Bpesku B NUHUK CyLLecTBYHOLLEN APEHAXHOM CUCTEMBI U CUCTEMbI TOMSIMBHOTO rasa;
YcTaHoBKa HOBOro OrpaxaeHus Ans nnoLagkvM HoBbIX Kamep 3anycka u npuema Ha [3Y19;
YctaHoBka HoBbIX KUIT;

YcTaHOBKa HOBbIX OBYXMNO3NLUOHHbIX KIilanaHOB C 3J1EKTPONPMUBOAOM;
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e YcTaHOBKa HOBbIX aHKePHbIX 6NIOKOB Ha HOBbIX y4acTkax nog3emHblx Tpybononposogos M3Y20
—3Y19, '3Y19 — LINM u cywecTtaytowwem Tpybonposoge M3Y5 - LIMNM;
e [lpon3BoacTBO 3eMrsiHbIX paboT 1 CTPOUTENbCTBO PYHAAMEHTOB;
e YcTaHOBKa NoLagok obcnyxnBaHns N NnepexofHbiX NoLaaokK;
e BosBegeHne meTtannuyeckmx actakag v onop Ans TpybonpoBOAOB/NOTKOB;

e [logkntoyeHue K CyLLLeCTBYIOLLEN cucTeme aHeprocHabxenusa M3Y20, M3Y5, N3Y19 n UMM gns
obecneyeHns oborpeBa y4acTKOB Ha3eMHbIX TPyOOMpOBOAOB WM MUTAHWS MPUMBOAOB HOBLIX
KnanaHos;

e YcTaHOBKa HOBOW aKTMBHOM MOJTHME3aLMUTbl Ha y4acTke HOBbIX Kamep rmpuema U 3anycka Ha
r3y19;

e YCTaHOBKa HOBbIX OMoOp cucTeMbl ocBelleHust Ha M3Y19 n LIMM;

e YcTaHOBKa HOBbIX CBapOYHbIX PO3eToK Ha yyacTtkax [3Y19 n LUIM,;

o [logkntoyeHue K cyllecTByoLLen cucteme 3asemnenus 3Y20, M3Y5, N3Y19 v LIMNM;
e MogepHnsauus CUCTEMbI ANEKTPOXUMUYECKOW 3aLUMTbI MOA3EMHBIX TPyHOonpoBOAOB;

e [logkntoyeHne K cyllecTBylLWEen CUCTEME YnpasneHWs U aBTOMaTU3MPOBaHHOW CcUCTeEME
H6e3onacHocTu B cylecTByowmx YBK;

e YcTaHOBKa HOBbIX AATYMKOB noxapa v rasa Ha N'3Y19 n LINM.

2.4 YpoBeHb OTBETCTBEHHOCTU NPOEKTUPYEMOIro COOPYKEHUSs

YpoBeHb OTBETCTBEHHOCTU OAHHOIMO COOPYXEHWUS MPUHAT | — HOpMarnbHbIA, TEXHUYECKN CITOXHbLIN
cornacHo npasunam onpegenexHus obLero nopsaka OTHECEHUS 34aHNA U COOPYXXEHUIN K TEXHUYECKM U
(M) TexHoMnorM4yeckn CrnoXHbIM obbekTaMm, yTBepXAEeHHbIM npukasoM MuHuCTpa HauMoHanbHOW
akoHOoMUKM Pecnybnvkn KasaxctaH ot 28 cespana 2015 roga Ne 165 (C wn3MeHeHusMM K
[OMNONHEHNSIMU MO COCTOsIHUIO Ha 14.02.2023).

3.0 TEHEPANbHbIW NNAH OB BEKTA

3.1 XapakTepucTuka paoHa U NnowanKku cTpoutTenbCcTBa

I'IpoeKTMpyeMble COOpPYXXeHUA pacnonoXKeHbl Ha TEPPUTOPUN MECTOPOXOEHUA TeHrus.

MecTtopoxaeHne TeHrn3 pacnonoxeHo B KbINbIOWCKOM parioHe ATbipayckoln obnactu Pecnybnuku
KasaxcTaH.

PanoHHbIn ueHTp r. Kynbcapbl, pacnonoxeHHbin B 110 KM OT MECTOpPOXAEHMS, OOHOBPEMEHHO
aBnseTca Onmkanmwen >KenesHoO4OpPOXHOW CTaHUMEN, COeAMHAIWEN BaxToBbI MOCENOK, NMOCENoK
LWaHbipak n nocenok TLO mecTopoxaeHns TeHrns ¢ octanbHbIMK permoHammn Kasaxcrana.

O6nacTtHon ueHTp, . ATbipay, pacnonoxeH Ha pacctoaHum 350 kM OT MecTopoxaeHus TeHrus,
coobleHne ¢ HUM ocyLlecTBnseTcs No acdansTUPOBaAHHON aBTOMOBUIIBLHOW A0Opore, Mo Kenes3Hon
Jopore v cneuuansHbIMU aBnapencamu.

Knumat B AaHHOM pernoHe pe3ko KOHTUHEHTAarbHbIN, 3acyLLIJ'II/|BbIl7I. XapaKTepwsyech 3Ha4YUTENbHbIMU
CYTOYHbIMU N CE30HHbIMU KonebaHnsmm TeMnepartyp n pe3kmm nepexonom OT 3UMbI K NETY C KOPOTKUM
BECEHHNM Ce30HOM. OCHOBHblE OCOBEHHOCTU pernoHa: HebonbLloe KONMYecTBO aTMOC(beprIX
OCafKoB, CUJibHble MeTersln, CyXOCTb BO34yxXa U MNMO4YBbl, MUHTEHCUBHOE UCNapEeHNne n M30bITOK NnpAMbIX
COJTHEYHbIX nyqeﬁ. 3nma xonogHasi, HO He npoaoJPKUTENbHanA. JleTo Xapkoe W1 O0CTaTo4yHO
npoaoIKUTENbHOE.

OcCHOBHbIE KNMMaTUYeCcKne napameTpbl panoHa paboT npmueogaTcsa B Tabnuue 3.1.1 no CINM PK 2.04-01-
2017, TY TWIO A-ST-2008.
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Revision / Pegakuusa U01

Ta6bnuua 3.1.
HanmeHoBaHuMe napameTpa XapakTtepucTuka

1. CpegHerogoBas Temnepartypa Bo3sgyxa +9,4 °C
2. AGCONIOTHBIN MMHMMYM TEMNepaTypbl Bo3gyxa -36,2 °C
3. AGCOMOTHLIN MakCMMyM TemnepaTtypbl BO3gyxa +44,7 °C
4. MakcMmanbHas pacyeTHas Temneparypa +60 °C
5. MuHumanbHasa pacyeTHasa TemnepaTypa -40 °C
6. TennoBoe M3nyyeHne abConTHO YepHOro Tena +75°C
7. CpegHerogoBasi CKOPOCTb BETpa 3a OTONUTENbHbLIN Nepuog 5,3 m/cek
8. BeTpoBou panoH \%
9. MakcumarnbHasi CKOpoCTb BETpa 40 m/cek
10. ParioH no rononeny ]
11. HopmaTuBHas TonwimMHa CTEHKM rononega 5 MM
12. bapomeTpuyeckoe faBreHue 1019,4 rMa
13. MakcumarnbHas OTHOCUTENbHas BNaXXHOCTb BO3ayxa 83 %
14. MuHuManbHas oTHoCUTeNbHas BNaXXHOCTb BO3ayxa 40 %
15. F'opoBoOe KONMYecTBO 0CaaKoB 200 mm
16. CHeroBow pavoH I
17. MakcumanbHas TOMLWMHa CHEXHOro nokpoBsa 26 cm
18. HopmaTtumBHas rnybuHa npomep3aHns rpyHTOB 1,5m
19. Knumatnyeckun panoH ang CTpoutenbcTaa \Y
20. [JopoxxHO-KnMmaTnudeckasa 3oHa \Y%
21. 3oHa BnaxHoCTK 3

MNpumeyaHus:

1. Betposow panoH — V (CI1 PK 2.04-01-2017, A-ST-2008);

2. PaiioH no rononegy — Il;

3. KnumaTtnueckui panoH ansa ctpoutensctea — IVIT (ClN PK 2.04-01-2017, A-ST-2008);
4. [opoxHo-knumaTndeckas 3oHa — V (BH PK 3.1-001-2024).

ABCOMOTHBIE OTMETKN B paioHe MIoLLaaKu N3MeHsTCs oT MuHyc 23,15 go muHyc 23,40 m.

rJ'IY6VIHa 3aneraHusa rpyHToBbIX BOO HaxoOuUTCA B npenenax 1,5mot NOBEPXHOCTU 3EMIJIN.

HopmaTtnBHasi rnybuHa npomep3aHnst 4518 CYrNUHKOB U MnH: 1,24 M.

HopmatuBHas rnybrHa npomepsaHus 4si cynecen 1 neckoB MenKuX 1 neineeatbix: 1,5 M.

3.2 MMnaHMpOBOYHbLIE peLleHus

Ha yyacTtkax '3Y-20, '3Y-5, '3Y-19 n UM pa3smeLLeHne NnpoeKkTupyemMblX COOPYXEHUI BbIMOMHEHO B
cooTBeTCcTBMM C TpeboBaHusmn TY TLIO C y4yeTOM CyLLeCTBYHOLIEN 3aCTPOWKWU, CTPOMTENBHbIX
pekomMeHAauum, a Takke cornacHo CH PK 3.01-03-2011, CIN PK 3.01-103-2012 v apyrum AerCTBYHOLLMM
HOpMaTMBHO-TEXHMYECKMM akTam Pecnybnukn KazaxcTaH.

Obbem pa60T Nno NPOEKTUPOBaAHUIO BKITKOYaET creayrLee:
YcTaHoBKa HOBOro NoA3eMHOro aHKepHoro 6noka;

CTpouTenbCTBO HOBbIX (hYHAAMEHTOB;
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YcTaHoOBKa HOBbIX MIOLWAA0K 06CnyXMBaHus;
YcTaHoBKa HoBowW TpybHOW acTakaabl;

Bos3BegeHne metannmyeckmx onop Ans TpybonpoBoaos;
Bo3BeaeHune kabenbHbIX Onop;

Moaundukaums cylecTByoWwmnx PyHAaMEeHTOB.

O6bem paboT Mo 4EMOHTaXyY BKOYAET criegytoLlee:

[JeMoHTax cyuwlecTByronx MeTaﬂJ’IOKOHCprKLJ,I/IVI nnowankun O6CJ'Iy)KVIBaHl/IFI n
MeTanJim4yeckmnx onop,

[eMoHTax cywiecTByoWmnX PyHOaMEeHTOB.

3.3 Opranusauus penbeda

Tepputopus ydactkos '3Y-20, 3Y-5, '3Y-19, UINM cnnaHupoBaHa ¢ y4eTOM NPUPOAHBLIX YCIOBUHA,
CTPOUTENbHBIX U TEXHOMOrn4Yeckux TpeboBaHuin. Bce KOHCTpyKuMM CTpOATCA Ha  paHee
CnraHNpOBaHHOW TEPPUTOPUN.

nJ'IaHMDOBO‘-IHbIe OTMETKN 3aNnpoeKTUpPOBaAHHbLIX COOpy)KGHI/IVI YBA3aHbl MexXay coboi.
HOBerHOCTHbIe aTmoccbepHue CTOKM C nyioagku COGMpaPOTCﬂ B MOHMXEHHbIX MeCTaxX.

B opraHu3aumio cyLecTByOLLErO pefibeda BXOAUT BbICOTHAs yBSA3Ka 3anpoeKTMPOBaHHbIX COOPYXKEHWIA
W npuneraoLLei TeppuTopun.

3.4 CyuwecTBylowas acanbTUpoBaHHas gopora

Ha y4acTke nepeceyeHus HoBoro 12-AtoriMoBoro marncrpansHoro Tpybonposoga ot [3Y-20 go UMM ¢
cyllecTBytoLLen acdanbTUPOBaHHOW LOPOron NpeayCMOTPEH AEMOHTaX CyLIEeCTBYHOLLEA SOPOrn C
nocnegyoLwmm BOCCTaHOBIIEHNEM.

OcHOBHbIE MapameTpbl BOCCTAHOBMNEHUS cyLlecTBytowen goporu npuHatel no CIM PK 3.03-122-2013:
[MonepeyHbin Npodunb — ABYCKaTHbIN;

LWnpuHa npoeaxei yactn — 8 wm;

MonepeyHbIn ykNoH npoesxen Yactn — 15%o;

LWnpwuHa 0604mHbl — 1,0 Mm;

MonepeyHbIn YKMOH 0604nHBI — 25%e.

KoHcTpyKuusa gopoxHon ogexabl npuHata B cootseTcTBum ¢ ClNM PK 3.03-104-2014:
"opAYUi NNOTHBIN MENKO3EePHUCTLIN acdansTobeToH — 5 cM;

"opsYnin NOPUCTLIN KPYMHO3EPHUCTLIN acanbTo6eToH — 6 cMm;

ButyMHasa noarpyHTOBKa MeXAy CNosMU NOKPbLITUSA KOHCTPYKLUUN JOPOXKHOW oaexabl;
MrC - rtonwwmna cnos 30 cwm;

MNecok- TonwwmHa crnos 20 cwm;

YkpenneHne o604MH NPoBOAMTCSH BUTYMHBIM HanbIfIEHNEM.

Onsa 3awuTtel 12-410MMOBOIo MarncTparnbHOro TpybonpoBoaa NPOEKTOM NpeayCMOTPEHbI 3aLLMTHbIE X/6
nnutbl MNAIM-18.

YCTPONCTBO NPUMbIKAHWUSA NMPOEKTUPYEMOI AOPOrM K CYLLECTBYIOLLEN AOPOre NPEAYCMOTPEHO B OAHOM
YPOBHE, NoA NPsiMbIM MK BFIM3KUM K HEMY YTIIOM.

lMpoJonbHbIV YKITOH Ha y4YacTkax nogxoda K npumblkaHuio coctaenseT 11 %o, 4TO cooTBETCTBYET
TpeboBanusam CI1 PK 3.03-122-2013.
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3.5 WHxeHepHble ceTn

|/|H)KeHeprIe CeThn 3anpoeKktmpoBaHbl C Yy4YeTOM B3aUMHOM YBA3KM UX C NPOEeKTnpyemMbiMn

CyLLEeCTBYHOLLNMN COOPYKEHNAMMN. I'IpOKnap,Ka ceTen npenycMartpuBaeTca Hag3emMHad U nogsemMmHas.

|_|0D,p06HO 006 MHXEHEPHbIX CeTAX CM. B COOTBETCTBYHLLUUX pa3genax.

3.6 TexHMKO-IKOHOMMYECKME nokKasaTenu

Revision / Pegakuusa U01

n

aBTOMOBUNIbHBIX Aopor

Ne | HaumeHoBaHue nokasarens En. 3HavyeHue B npoueHTax, %
1 | MNnowaab Tepputopun ra 21,8 100
2 | Nnowaab 3acTpomku M2 10000 4,5
3 | Mnowagb  OETOHHbIX  MNOKPbLITUN M2 64 0.03
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TEXHOJIOT'MYECKAA YACTb

Oobwume cBegeHun

4.0
4.1

411

MpoekTomM npegycMaTpuBaeTCcs pacluMpeHue MpOomnyckHOM CroCOBHOCTU  CyLLECTBYHOLLMX
cucteM cbopa AN OTNPaBKM CKBaXXMHHOM MPOAYKUMM 4Yepes3 CyLLEeCTBYHLIME U HOBble
Had3eMHble MNPOAYKTOBblE KOMMEKTOPbl, CYLIECTBYHOLIMA W HOBbIA Y4acTOK MNOA3EMHOro
Tpybonpoeoga ot M3Y-20 go N3Y-19 n HoBLINM Noa3emHbI Tpy6onpoeog ot M3Y-19 go LIMM.

Obwee onucaHne obbema paboT No AaHHOMY MPOEKTY:

[eMoHTax CyLLeCTBYHOLLEN Kamepbl 3anycka ckpebka F-225-16 knacca 600# Ha F3Y-20;
YcTaHoBKa HOBOWM KaMepsbl 3anycka ckpebka 2100-L-187 knacca 600# Ha M3Y-20;
lMoBTOPHOE UCNONb30BaHUE y4yacTka CyLLECTBYHOLLEro noasemHoro Tpybonposoga 2300-
PHC-1003-300-X46 puametpom 12 pgionmoB ot 3Y-20 go 3Y-5 u Bpeska HOBOro
noasemHoro Tpybonpoesoga 090-2100-PHC-2387-12"-600K5H-NI go M3Y-19 B kavectBe
NPOAOIMKEHUS CYyLLECTBYOLLEro TpybonpoBoaa;

HemoHTax cyllectaytowlero knanaHa AO UV-2102035 Ha I3Y-5;

YcTaHoBKa HOBOW kaMephl 3anycka ckpebka 2100-L-188 knacca 600# Ha M3Y-5;
YcTtaHoBKa HOBOW kamepbl npuema ckpebka 2100-L-189 knacca 600# n HoBOW Kamepbl
3anycka ckpebka 2100-L-190 knacca 600# Ha M3Y-19;

YcTaHOBKa HOBOW HaO3eMHOW NUHUM Nepembluky AnameTpom 12 AMMOB  MexXay
CYLLECTBYIOLLMM U HOBbIM 12-A10AIMOBBIMM HaA3EMHbIMK Konriektopamu Ha F3Y-19;
YcTaHoBKa HOBOro nogsemMHoro Tpybonposoaa anameTtpom 12 grorimos ot F3Y-19 go LNM;
YcTraHoBKa HOBOW kamepbl npuema ckpebka 2200-L-138 knacca 600# Ha LIMM;

YcTaHOBKa HOBbIX MOJTHOMPOXOOHbLIX 3a4BWKEK C 3MeKTPONpMBOAOM Ha HaA3eMHbIX
cbopHbIX NnHMAX Ha M3Y-20, F3Y-5, I3Y-19 u UMNM;

Bpeska HOBOWM Hag3eMHOM COOpHOM NUHUK auameTpoM 12 awrmoB k konnektopy 3Bl Ha
unm;

YcTaHOBKa HOBbIX JIMHWIA TOMMMBHOIO rasa 1 ApeHaxa Ha KaXkgoro yvacTka.

I'Ionp06Hoe onncaHme TexXHOJ10rm4eCckKmnx npoLieccoB 1 BcnomoraTteribHbliX CUCTEM NMpuBeneHo
B noApasaenax Huxe.

r3y-20

O06bem NpoeKkTUPOBaHKs BKITHOYaET B cebsl cnepytoulee O60pyD,OBaHI/Ie 1 paboTbl 4ns y4yacTKa
r3y-20:

[leMoHTax CcyLLecTByIOLEN Kamepbl 3anycka ckpebka F-225-16 knacca 600# anametpom
12 grorimoB nuHuMmM cbopa 2300-PHC-1003-300-X46 go F3Y-5;

YcTaHoBKa 04HOM HOBOW kamepbl 3anycka ckpebka 2100-L-187 knacca 600# guameTtpom
12 OVMMOB M HOBbIX Haf3eMHbIXx cOopHbix TpybonposogoB 090-2100-PHC-2374-12-
600K5H-HCW40 1 090-2100-PHC-2373-12"-600K5H-HCWA40 ¢ Bpe3kou B CyLLLECTBYIOLLMIA
yyacTok Tpybonposoga 2300-PHC-1003-300-X46;

lMoBTOPHOE NCNONb30BaHUE YacTu CYLLIECTBYIOLLEN NOA3eMHO coopHon nHMM 2300-PHC-
1003-300-X46 knacca 600# gnametpom 12 atonmoB ot M3Y-20 oo M3Y-5 u ycraHoBka
HOBOW Moa3emMHon cbopHon nuHuM knacca 090-2100-PHC-2387-12"-600K5H-NI knacca
600# gnameTpom 12 OOMMOB B KavyecTBe NPOAOIKEHNS CYLLECTBYOLWEN NNHWK;
[demoHTax cyllecTBylollero obpaTHoro knanaHa pguameTpom 12 AOOAMOB  Ha
cyliecTBytoLlel Haa3eMHon cbopHon nuHuM pasmepom 12 aronmos 090-2100-PHC-2235-
127-600K21-HCW50;

YCcTaHOBKa OOHOW HOBOW MNOJSTHOMPOXOOHOW 3adBWXKKM € anektponpusogom 090-HV-
2103785 knacca 600# guameTtpom 12 AOMMOB Ha HOBOW Haa3eMHoOM coopHon nuHum 090-
2100-PHC-2374-12"-600K5H-HCW40 knacca 600# gnameTtpom 12 oioMMoOB;

YcTaHoBKa HOBbIX NHMIK TonnmeHoro raza CBLA knacca 900# guameTtpom 3 Awovima go
HoBOW kamepsbl 3anycka 2100-L-187:

o 090-2100-FGH-1612-3"-900P21-HCWS5;
o 090-2100-FGH-1613-3"-900P21-HCWS5;
o 090-2100-FGH-1572-3"-900P21-HCWS5.
YcTaHoBKa HOBbIX APEeHaXHbIX NnHWIA kracca 600# n 900# guameTpom 2 gronma:

o 090-2100-DHC-1825-2"-600K5H-HCWA40;
o 090-2100-DHC-1826-2"-600K5H-HCWS5;
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41.2

413

o 090-2100-DHC-1827-2"-900P21-NI.
r3y-5

O6bem npoekTMpoBaHus BKNoYaeT B cebsa cnefyiollee obopyaosaHue 1 paboTbl AN y4acTka
r3y-5:

e [lemoHTax YacTu cywecTsyowen nogzeMHon céopHor nuHmum 2300-PHC-1003-300-X46
knacca 600# gnameTtpom 12 grorimoB ot M3Y-20 go M3Y-5. Yactb atoro tpybonposona
OyneTt coxpaHeHa nog 3emnewu;

e [lemMOHTaX cyLLecCTBYylOLLEeA Haa3emMHon cbopHon nuHum 2100-PHC-1645-12"-600K5B-HC
knacca 600# guameTtpom 12 grorimoB kK LIMM;

e [lemoHTax cyuwectBytowero knanaHa AO 090-UV-2102035 knacca 600# gnameTtpom 12
aronmos 1 ero KUM;

e YcTaHOBKa OOHOW HOBOM Kamepsbl 3anycka ckpebka 2100-L-188 knacca 600# guameTtpom
12 OoNMOB, HOBbIX HaA3eMHbIX cOopHbIX nNuHMIA 2100-PHC-2383-10"-600K5H-HCW40 1
2100-PHC-2384-12"-600K5H-HCW40, a Takke HOBOro aHkepHoro 6roka ¢ nogkno4yeHnemM
K cywecTtBytoLert cobopHom nuHmMm 2300-PHC-1004-300-X52;

e YCTaHOBKa OOHOW HOBOW MNOSIHOMPOXOOHOW 3adBWXKKM C anektponpusogom 090-HV-
2103767 knacca 600# gnameTtpom 10 AOMMOB Ha HOBOW Haa3eMHoM coopHon nuHumn 090-
2100-PHC-2383-10"-600K5H-HCW40 knacca 600# gnameTtpom 10 otonmoB;

e YCTaHOBKa HOBbIX JIMHUI TOMMAMBHOrO rasa knacca 600# n 900# guameTpom 2 gronma o
HoBOW kamepsbl 3anycka 2100-L-188:

o 090-2100-FGH-1578-2"-600H21-HCWS;
o 090-2100-FGH-1579-2"-600K21-HCWS5;
o 090-2100-FGH-1580-2"-900P21-NI.

e YCTaHOBKa HOBbIX APEHAXHbIX NTMHUI knacca 600# guameTpom 2 fgronma:

o 090-2100-DHC-1834-2"-600K5H-HCWS5;
o 090-2100-DHC-1835-2"-600K5H-HCWS5;
o 090-2100-DHC-1836-2"-600K5H-HCWS.

r3y-19

O06bem npoekTMpoBaHWs BKNtoYaeT B ceba cnepytowee obopynoBaHne 1 paboTbl 4Nns y4acTka
r3y-19:

e YcTaHOBKa O4HOM HOBOM kaMepbl NpueMa ckpebka 2100-L-189 knacca 600# gnameTtpom 12
OHONMOB 1 O4HOW HOBOM KaMepbl 3anycka ckpebka 2100-L-190 knacca 600# gnameTtpom 12
OI0NMOB;

e YcTaHoBKa HOBOW NuHUKM nepembldkn 090-2100-PHC-2388-12"-600K5H-HCW40 knacca
600# guameTtpom 12 OOMMOB MEXAY HOBbIM YYaCTKOM CYyLLECTBYHOLLENA COOPHOWN NMHWUK
090-2100-PHC-2426-12"-600K5H-HCW40 ot I'3Y-20 1 HoBon c6opHon nuHum 2100-PHC-
2389-12"-600K5H-HCW40 Ha M'3Y-19;

e YcTaHoBKka HOBoW nogsemHon cbopHom nuHnm 090-2100-PHC-2392-12”-600K5H-NI knacca
600# gnameTtpom 12 grorimoB oT F3Y-19 po konnektopa 3BIM Ha LIMM;

e YcTaHOBKa HOBbIX aHKEPHbIX O6/10koB Anst HoBbIX Tpyoonposogos 090-2100-PHC-2387-127-
600K5H-NI n 090-2100-PHC-2392-12"-600K5H-NI;

e YCTaHOBKa ABYX HOBbIX MOJTHOMPOXOAHBIX 3aABuKeK ¢ anekTponpusogom 090-HV-2103779
n 090-HV-2103773 knacca 600# grnameTpom 12 [OMMOB Ha HOBOW Hag3eMHOM COOPHON
nuHnm 090-2100-PHC-2389-12"-600K5H-HCW40 knacca 600# guameTtpom 12 OoiMoB;

e [lemOHTaX 1 nepeHoc 0OpaTHOro KnanaHa Ha cyllecTBytoLlen coopHon nuHumn 2100-PHC-
1181-12"-600K5B1-HC BblILLEe MO NOTOKY OT MecTa NoAKMIOYEHUS HOBOW JIMHUWN NEPEMbIYKN
ans obecnevennsi rmMbkon akcnnyartaumm notoka Ha M3Y-19;

e YCTaHOBKAa HOBbIX JIMHUI TOMMMBHOrO rasa knacca 600# n 900# guameTpom 2 gronma o
HOBbIX kamep ckpebka 2100-L-189 n 2100-L-190:

090-2100-FGH-1581-2"-600H21-HCWS;
090-2100-FGH-1582-2"-600K21-HCWS;
090-2100-FGH-1583-2"-900P21-NI;
090-2100-FGH-1584-2"-600H21-HCWS5;
090-2100-FGH-1585-2"-600K21-HCWS;
090-2100-FGH-1586-2"-900P21-NI.

e YCTaHOBKa HOBbIX APEHaXHbIX NMHUI knacca 600# n 900# anameTpom 2 atonma:

O 0O O0OO0OO0O
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090-2100-DHC-1837-2"-600K5H-HCWA40;
090-2100-DHC-1838-2"-600K5H-HCWA40;
090-2100-DHC-1839-2"-600K5H-HCWS5;
090-2100-DHC-1840-2"-900P21-HCWS;
090-2100-DHC-1841-2"-600K5H-HCWA40;
090-2100-DHC-1842-2"-600K5H-HCWS5;
090-2100-DHC-1869-2"-600K5H-HCWA40;
090-2100-DHC-1870-2"-900P21-HCWS.

O 0O O0OO0OO0OO0OO0oOO

Lnm

Obbem NPOEKTNPOBAHNA BKITlO4aeT B cebsi cnegywoulee oGopy,qoaaHVle n paGOTbI On4d ydacTka
Lnm:

YcTaHoBKa ogHoOWM HOBOW Kamepsbl npuema ckpebka 2200-L-138 knacca 600# guameTtpom 12
OHONMOB;

YcTaHoBKa 04HOro HOBOIo aHkepHoro 6noka ans tpyéonpoeoaa 090-2100-PHC-2392-12"-
600K5H-NI;

YcTaHOBKa OLHOM HOBOW MONTHOMPOXOAHOW 3afBWKKM C anektponpusogom 090-HV-
2201583 knacca 600# guameTtpom 12 AOMMOB Ha HOBOW Haa3eMHoM coopHon nuHum 090-
2200-PHC-2025-12"-600K5H-HCW40 knacca 600# guameTtpom 12 AOMMOB OT HOBOW
Kamepbl npuema ckpebka 2200-L-138 go cywectsytowero konnekropa 3BIM 61-5100-PHC-
3787-16"-600K5H-HCW40 knacca 600# anameTtpom 16 aronmos;

YcTaHOBKa HOBbLIX IMHWIA TONNMBHOMO rasa knacca 600# n 900# anameTtpom 2 aonma ao
HOBOW kamepbl Npuema ckpebka 2200-L-138:

o 090-2200-FGH-2013-2"-600H21-HCWS;
o 090-2200-FGH-2011-2"-600K21-HCWS5;
o 090-2200-FGH-2012-2"-900P21-NI.

YcTaHoBKa ApeHaxHbIX NnHuin knacca 600# n 900# anameTpom 2 gronma:

090-2200-DHC-2025-2"-600K5H-HCWA40;
090-2200-DHC-2026-2"-600K5H-HCWA40;
090-2200-DHC-2027-2"-600K5H-HCWA40;
090-2200-DHC-2028-2"-600K5H-HCWA40;
090-2200-DHC-2029-2"-900P21-HCWA40;
061-5100-DHC-1603-2"-600K5H-HCW40.

O 0O 0O O0O0O0

TexHonorn4yeckue faHHbIe

[ns npegoTBpalleHns rmapaToobpa3oBaHUs U OTNOXEHMS NapadUHOB HOBblE COOPHbLIE NMNHUK
Ha obbekTax F3Y-20, F3Y-5, I3Y-19 n UMM 6yayT ocHaweHsl nsonsuuen tuna HCW40. JlnHum
TONNMBHOrO rasa 6yayT ocHalueHbl usonsauvenn Tmna HCWS5S, a apeHaxHble nuHuM OyayTt
ocHaweHbl um3onaumen tmna HCW5 Ha 3amepHbix yctaHoBkax m HCW40 wa UMM gns
n3bexaHus 3amep3aHUs KoOHAeHcaTa 3MMON.

[anee ykasaHbl pacyéTHble U paboume ycCroBus MpoekTa AN COOPHbIX JMHWIA W NINHWUM

nepembIYKu:
Knacc 600K5H:
e pacyéTHoe OaBreHue: Makc. 93 6ap 1306., MwuH. 0 6ap 136.,
e pabodee gaBrieHue: Makc. 67 6ap unsb., MwuH. 38 6ap 1306.,
e pacuyéTHas TemnepaTypa: Makc. 95 °C, MwuH. -40 °C,
e pabo4yas Temneparypa: Makc. 88 °C. MwuH. 53 °C.
Knacc 900P21:
e pacyéTHoe AaBreHue: Makc. 126.6 6ap u30., MwuH. 0 6ap 1306.,
e pabo4ee paBrneHue: Makc. 67 6ap 130., MwuH. 38 6ap 1306.,
e pacyéTHas Temneparypa: Makc. 95 °C, MwuH. -100 °C,
e paboyas Temnepatypa: Makc. 88 °C. MwuH. -70 °C.

Pac4yéTHble 1 pa60q|/|e ycnosuaA Ana oCtasribHbIX NNHUI NoKa3aHbl HUXeE.

JInHuA TonnMBHOro rasa, knacc 900P21:

e pacyéTHOE OaBreHue: Makc. 126,6 6ap 136., MwuH. 0 6ap u136.,
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e pabo4ee paBneHue: Makc. 90 6ap un3b., MwuH. 40 6ap 136.,

e pacuyéTHas TemnepaTtypa: Makc. 95 °C, MwuH. -100 °C,

e pabo4as TemnepaTtypa: Makc. 80 °C. MwuH. -70 °C.
JIHuA TonnNMBHOro rasa, knacc 600K21:

e pacyéTHoe OaBreHue: Makc. 93,2 6ap n36., MwuH. 0 6ap u136.,

e pabodee faBneHue: Makc. 90 6ap un3b., MwuH. 40 6ap 136.,

e pacuyéTHasi TemnepaTtypa: Makc. 95 °C, MwuH. -40 °C,

e pabo4asi TemnepaTtypa: Makc. 80 °C. MuH. 4 °C.

JInHnAa TonnuBHoOro rasa, knacc 600H21:

e pacyéTHoe JaBrneHue: Makc. 93,2 6ap n36., MwuH. 0 6ap 1306.,
e pabo4ee gaBreHue: Makc. 90 6ap un3b., MwuH. 40 6ap 136.,
e pacuyéTHasl TemnepaTtypa: Makc. 95 °C, MwuH. -40 °C,

e paboyas Temneparypa: Makc. 80 °C. MwH. 4 °C.

JNlnHna ppeHaxa, knacc 900P21:

e pacyéTHoe JaBrneHue: Makc. 126,6 6ap 136., MwuH. 0 6ap 136.,
e pabodyee gaBneHue: Makc. 67 6ap 130., MuH. 28 6ap 136.,
e pacyéTHasa Temneparypa: Makc. 95 °C, MwuH. -100 °C,

e pabo4yas Temneparypa: Makc. 75 °C. MwuH. -70 °C.

JInHmna ppeHaxa, knacc 600K5H:

e pacyéTHoe JaBreHue: Makc. 93 6ap u306., MwuH. 0 6ap 136.,
e pabodyee gaBneHue: Makc. 67 6ap unsb., MwuH. 28 6ap n30.,
e pacuyéTHas TemnepaTtypa: Makc. 95 °C, MuH. -40 °C,

e pabo4as TemnepaTtypa: Makc. 75 °C. MwuH. 5 °C.

MepenBwkHan a3oTHan ycTaHOBKa, BblatoLlLas MakcumManbHoe paboyee aaenexune o 100 6ap
n3b6., OyaeT ncnonb3oBaHa ans ckpebkoBaHus Ha nokauusax F3Y-5 u M3Y-19, rge otcyrcreyet
WCTOYHMK TomnmeHOro rasa CB[L. Ha I3Y-19 Oymetr npegycMoOTpeHO HOBoe TpyOHoe
NnoaKnioYeHe Onsi CyLIecTBYyoLWeEen Kkamepbl npuema ckpebka F-2100-L-111, HOBon kamepbl
npuema ckpebka 2100-L-189 n kamepsbl 3anycka ckpebka 2100-L-190. HoBoe noakntoyeHne ans
MOOMIBHOrO KOMMpeccopa TONIMBHOIO rada 6yaet ytouHeHo (BALEPXKKA).

3HaueHusa rasosoro daktopa (GOR), ucnonb3yemble Ons NpoBegeHud aHanu3a, Obinu
OCHOBaHbl Ha npodune [oOblbM M3 CUMYNAUMOHHOW MOAENW MOTOKa, NpenoCcTaBNEHHOM
otaenom YPM TLUO, 1 nokasaHbl HUXe.

e 10-AH0MMOBBIN
konnektop M3Y-20:
e 12-A10MAMOBbIN
konnektop 3Y-20:
e 12-A101MMOBbLIN
konnektop 3Y-5:
e 16-O10MOBBIN
konnektop M3Y-19:

Makc. 6,33 TbIC. CT. Ky6. dyT/cT. 6,  MuH. 3,01 TbIC. CT. Ky6. YT/CT. 6,
Makc. 8,57 TbIcC. cT. kyO. cpyT/cT. 6,  MuH. 2,89 ThIC. CT. Ky0. yT/CT. O,
Makc. 7,81 TbiC. CT. ky6. dpyT/cT. 6, MwuH. 3,23 TbIC. CT. Ky6. YT/CT. 6,
Makc. 6,56 TbiC. CT. kKy6. pyT/cT. 6.  MuH. 3,28 ThIC. CT. KY6. YT/CT. 6.

[aHHble no cocTaBy nOMOOB, WCMONb3yeMble Ans NPOBeAeHVMs aHanusa, Obinu
npegoctaeneHbl komnannen TWO n ykasaHbl B Tabnvue 4.1 Huxe.

Ta6nuua 4.1. CoctaB donrouaa, npegocTtaBneHHbin TLLO

KomnoHeHTbl | MonsipHas pons | KomnoHeHTbl | MonsipHasa aons
N2 0,0083 NBP-116 0,0240
H2S 0,1250 NBP-135 0,0099
CcOo2 0,0250 NBP-150 0,0107
MeTtaH 0,4574 NBP-166 0,0112
OTaH 0,0836 NBP-182 0,0109
MponaH 0,0462 NBP-198 0,0101
MN3o06yTaH 0,0103 NBP-213 0,0090
H-ByTaH 0,0243 NBP-229 0,0080
MsoneHTaH 0,0120 NBP-253 0,0133
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43

KomnoHeHTbl | MonsipHas gonsi | KomnoHeHThl | MonsipHas gons
H-leHTaH 0,0136 NBP-283 0,0116
H-I"ekcaH 0,0212 NBP-315 0,0075
H-enTaH 0,0221 NBP-348 0,0054
COs 0,0001 NBP-378 0,0044
BeHson 0,0007 NBP-410 0,0031
Tonyon 0,0023 NBP-470 0,0058
M-MepkantaH 0,0002 NBP-564 0,0028
e-MepkanTaH 0,0001

*B  pacuyéte, npepoctaBneHHom otgenom YPM TLWIO, Obio nNpUHATO  3HadeHue
06BOgHEHHOCTH, paBHoOEe 2%.

O6GecneyeHne NOTOKA U rMAPaBNNYECKUN PacyéeT

mapaBnuyeckun aHanna cOopHbiXx nuHun F3Y-20, F3Y-5, M3Y-19 n UMM gomkeH ObiTb
BbIMNONIHEH NpY NOMOLLM NporpaMmMHoro obecneyvenns Aspen HYSYS ans aHannsa OCHOBHbIX
KPUTEPUEB CKOPOCTM 3p03uM M 0OpaTHOro [OaBneHusi Ha 3aMepHbIX  YCTaHOBKaXx.
[ononHntensHo Ans HOBbIX TPYOHbIX 00BA30OK M TpybonpoBogoB OyayT npedocTaBrieHbl
[aHHbIE MO CraroBOMy pexumMy NoToka 1 BUbpaumm, HgyumpoBaHHou notokom (FIV).

Mpodunu gobbium (8ebutbl HEPTM B yCNOBUAX CTaHOAPTHOrO pe3epByapa, ra3oBbi akTop, a
Takke COOTBETCTBYIOLLME TEXHONormyeckne napameTpbl) 6binv cHOpMUPOBaHbLI KOMaHOOW
YPM TWO c wucnonb3oBaHWeM MoAenu rmapoavHaMuMyeckoro pacyéta B MnporpamMmmHOM
komnnekce GAP, npu 3TOM faHHbIE MO NPOTSHKEHHOCTM TPYOONPOBOAOB M HA3EMHOW OOBSI3KM
Obinn npegocTtaeneHsl KMITTI.

CkopocTb 9po3uu  paccumtaHa ¢ nomowpbio Metoaa BAPI14Eu «C» daktopa 244
{meTpunyeckasa egunHnua} (paBHaeTca 200 {eauHMLBI MMNEPCKOW cMcTeMbI}). AHann3 cOOpPHbIX
NVHWIA JOMKeH ObITb BbINOSIHEH HA OCHOBaHUM Npoduns 4obbl4M U3 CUMYNALMOHHOW MOoAenu
noToka, npegocTtaeneHHon otgenom YPM TLUO.

Komanga YPM TLWO paspaboTana HECKONbKO CLEHapueB AMs BbINOSIHEHWUST TEXHOMOrMYECKNX
pacyéToB (CM. puUcyHok 4.1):

Bce nepemblykm (1, 2, 3) HAX0AATCA B OTKPLITOM MOMOXEHWUN.
Bce nepembluku (1, 2, 3) HAXOAATCS B 3aKPbITOM MOMOXEHUN.

e Ha I'3Y-20 nepembidka (1) co ctopoHbl WP48-1 HaxoaunTcs B OTKPBITOM MOJIOXEHWM,
nepemblyka (2) B 3akpbITOM MonoxeHun; nepembidka (3) Ha 3Y-19 B 3akpbiTom
NOMNOXEHNN.

e Ha I'3Y-20 nepemblyka (1) co ctopoHbl WP48-1 HaxoguTcsi B OTKPbITOM MOMOXEHUN, a
nepemblyka (2) B 3aKpbITOM nonoxeHuu; nepemblidka (3) Ha 3Y-19 B OTKpbITOM
NONOXEHUN.

e Ha I'3Y-20 ob6e nepembiykn (1, 2) HaXoQATCS B 3aKpbITOM NOMOXKEHUN; nepeMblvka (3) Ha
F3Y-19 B OTKPLITOM NOJIOXEHUMN.

PucyHok 4.1 — Cxema. CueHapuu nepeMbIvku nNpoekTa “PaclumpeHue Tpy6onpoBoaoB
ot '3Y20 k LNM”
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5.0 TPYBHAA OBBA3KA U TPYBOMNPOBOAbI

5.1 O61bem NpoekTUpoBaHuA

"pynnoBas 3amepHas yctaHoBka 20 ('3Y-20) nmeeT orpaHnyeHnsa no NpomnyckHOM CrnocoOHOCTM NOTOKa
B cTtopoHy Cl[. Pewennem TLWO, pa3paboTaHHbIM B pamMKkax KOHLENTyanbHOro NMpOEKTUPOBaHWUS,
ObIN10 NpMHATO 06ecneynTb NPOKNaaKy HOBOro MaplpyTa Tpybonpoeogos ot '3Y-20 k F3Y-19 u ganee
Ha UMM gnsa ycTpaHeHus MMEIoLWNXCA orpaHudeHnii notoka. CTpontenbHO-MOHTaxHbIe paboTbl No
TpybonpoBogHon Yactu ByayT NponsBOAMTLCS Ha crieayowmx obbekTax:

e [3Y-5
o [3Y-20;
o [3Y-19;
e LMNM

5.2 OcHOBHbIe pelueHus

Tpacca HoBbIx TpybonpoBOOOB BLINOSIHEHA HAA3eMHO Ha CTanbHbIX onopax. [MpoekTupoBaHue u
pacrnonoXeHne KOMMOHEHTOB TPyOONpPOBOAOB BbIMOSIHEHO C y4eToM Tpebosanun TY TLWO PIM-DU-
5138-TCO wu PIM-DU-5093-TCO. lMpoekTomM npegycmatpuBalroTca cregywowme paboTtbl Mo
NPOMBICITOBbIM W TEXHONOrMYecknm Tpybonposogam:

e YcTaHoBKa HOBOW Ha3eMHOMN TpyOHOW OBBSA3KM C COMYyTCTBYIOLLEN 3anopHOW apmaTypoun u
duTUHramm  ansa coeanHeHus HOBbIX  kamep  3anycka/mpuema  ckpebka C
HedTecbopHbIMU/MarncTpanbHbiMK NUHUAMK Ha [3Y-5, T3Y-20, I'3Y-19, UMM, Bkntovas
NVHUKN OpeHaxa 1 TONSIMBHOIO rasa;

e YcTaHOBKa HOBbIX Kamep 3anycka ckpebka Ha ['3Y-5, ['3Y-20, 3Y-19;

e YcTaHOBKa HOBLIX kamep npuema ckpebka Ha M3Y-19, LIMM;
5.3 OO6Bbem AeMOHTaXHbIX paboT

O6beM paboT No AeMOoHTaxXy BKIo4aeT B cebs:

e [lemOHTaxHble paboTbl, CBA3aHHble C yganeHvem W MogudurKaumen CyLleCTBYHOLLMX
TEXHOJOTMYECKMX TPYOONPOBOAHLIX JIMHWIA A4S BbINOMHEHWUS BPE30K Ha nokauuax 3Y-5, F3Y-
20, I'3y-19 n UrNwm;

MoapsiAunKy No CTPOUTENbHO-MOHTaXHbIM paboTam HeobxooMMo noaroToBuTb AetanbHbin MNP gna
ytBepxaerHnst Otaenom MKI (manbix kanuTanbHbix npoekTtoB) TLUO u oTgenom akcnnyaTtauuu
npombicnia TLWO. ToyHasa nocnegoBaTensHOCTL PaboT, BKMNOYas NepeaBuikeHne TSHKENOW TEXHUKM Ha
y4acTke npombicra, 4oMmKkHa OblTb cornacoBaHa ¢ OTAEeNoM akcnnyartaumm npomsicna TLIO.

5.4 PacnonoxeHue Tpy6onpoBOAHOW OGBA3KU

MpoeKkTMpoBaHMEe UK pacnosfiokeHne BCeX KOMMOHEHTOB TPYOONPOBOAOB BbIMOMHEHBI C Y4e€TOM
TpeboBaHWA MO MUHMManbHbLIM PACCTOSHUSIM OTHOCUTENBHO CYLLECTBYHOLLMX M HOBbIX OOBLEKTOB
cornacHo CH PK 3.01-03-2011 »n TY TWO PIM-DU-5093-TCO. T[lpn onpegeneHnn nnaHa
pacnonioXXeHnsi HOBOWM NMHWMM GbINK yYTEHbI CReayroLwmne KpUTEPUN:

e BrbiBop onTumansHOWM NPOTSHKEHHOCTM HOBLIX TPYOONPOBOAHBLIX CEKLNIA;

e Hanuume cBo60AHOrO MECTa Ha CyLLEeCTBYIOLLEN NMOLLAKE;

e Bbibop onTMmManbHOro Mecta Bpe3oK AN NOAKMIOYEHUI K CYLLECTBYHOLUMM JIMHUAM;
e CobntogeHue Tpebosanun TY TLWO SID-SU-5106-TCO;

e ObecneyeHne He0bXx0AMMON rMBKOCTU TPYOBONPOBOAOB;

e  MwuHMMU3aUNS KONNYECTBa MaTepUanos;

e (ObGecneyeHne goCTaTOMHOIO NPOCTPaAHCTBA A51s 6e3onacHoro u 6ecnpenaTCTBEHHOMO
BbIMNOSTHEHWNSI MOHTaXHbIX PaboT.
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MaTtepuanbl gns Tpy6onpoBoaa v 3anopHas apmaTtypa

Knacc matepuanos Tpy6onpoBogoB nogobpatn cornacHo TY TWO PIM-SU-5112-TCO. YHudmkaums un
NpOCeXmMBaeMoCTb MaTepranoB BbinonHeHa cornacHo TY TWO L-ST-2033.

B npoeKkTe NpuMeHeHbl crneayolwine Knaccbl Matepuarnos:

Kop HasHauveHus | Knacc Matepuan Honyck MoBepxHoOCTb (hnaHua
nepekaunBaemo | maTepuanos TpyObl Ha
ro npoaykra Tpybonposoaos Koppo3u
(TY TWO) 10, MM
PHC - 900P21 HepxxaBetoLa 1,0 RF (dnaHey c BbICTynom)
Yrnesogopoabl A cTanb
316/316L
PHC - 600K5H Huskotemnepa 3,0 RF (dnaHey, ¢ BbICTynom)
Yrnesogopoabl TypHas
yrnepogucras
cTanb
PHC - 600K5B Huskotemnepa 3,0 RTJ (cbnaHen c KOMbLEBbIM
Yrnesogopoabl TypHasi coefMHeHnEM)
yrnepogmucras
cTanb
DHC - [OpeHax 900P21 HepxaBetowa 1,0 RF (dnaHey, ¢ BbICTynom)
yrnesogopoaos A cTanb
316/316L
DHC — [OpeHax 600K5H HuskoTemnepa 3,0 RF (dnaHey c BbICTynom)
yrnesogopoaoBs TypHas
yrnepogucras
cTanb
DHC - [penax 150K21 Huskotemnepa 3,0 RF (dnaHey, ¢ BbICTynom)
yrnesoaopoaos TypHas
yrnepogmucras
cTanb
FGH - 900K21 Huskotemnepa 3,0 RF (dnaHey c BbicTynom)
TonnueHbIN a3 TypHas
BbICOKOIrO yrnepoamucras
AaBneHus cTanb
FGH - 900P21 HepxxasetoLua 1,0 RF (dnaHey c BbICTynom)
TonnueHbln ras A cTanb
BbICOKOIo 316/316L
AaBneHns
FGH _ 600H21 HuskoTemnepa 1,5 RF (bnaHeLl ¢ BbiCTyMoM)
TonnueHbIN ras TypHas
BLICOKOIO yrnepogucras
cTanb
AaBneHns
FGH - 600K21 Huskotemnepa 3,0 RF (dnaHey, ¢ BbICTynom)
TonnueHbIN a3 TypHas
BbICOKOrO yrnepogucras
AaBneHus cTanb
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Bce matepuansl Tpy6, putmHros, donaHueB n TpyGHON apmaTypbl NPUHATBI U3 HU3KOTEMMNEPATYPHOM
yrnepogucton ctanmn (HTYC), a Takke Hepxasetowen ctanm B cootBetcTBun ¢ NACE MRO0175/ISO
15156-3/CT PK UCO 15156-3-2011, npegHasHa4yeHHON OIS SKCnnyaTauuyu CEPHUCTBIX U LLENOYHbIX
cped M B panoHax C HU3KOW TemnepaTypou OKpyxarlwen cpefdbl, rge oTtkas Tpybonposoga wnm
obopynoBaHua MOXeT npeacTaBnATb cobOM puck Ans 340poBbA M Ge3onacHOCTM nepcoHana u
HaceneHus UK onsa okpyxatowen cpefbl. MNocnecsapoyHas TepmoobpaboTka TpebyeTca cornacHo TY
TWO W-ST-2004.

Ona Bcex TpybonpoBoaoB paspaboTaHbl NepeyHn MatepuanoB M obopyaoBaHus. Bce KOMMNOHEHTHI
3aKynneHbl B COOTBETCTBUM co crneayowummn TY TWO:

e PIM-SU-5112-TCO;
e PIM-SU-5104-TCO;
e PIM-SU-5209-TCO;

e L-ST-2009;
e L-ST-2029;
e L-ST-2030.

B npoekTte B kauecTBe 3anopHov apmaTtypbl Ans W30MsSUMM OCHOBHbIX NINMHUIA, a Takke B MecTax,
obo3HayeHHbIX Ha cxeme TpybonposogosB u KWI, ncnonb3oBaHbl LWapoBble KpaHbl KOHCTPYKLWM
“ORBIT” cornacHo TY TWO PIM-SU-5104-TCO. Bo Bcex ocTanbHbIX Cy4asix MCMOSb30BaHbl 0ObIYHbIE
LIapOoBble KpaHbl M BEHTUNN cornacHo L-ST-2056.

5.6 TpebGoBaHMA MO YKIOHY

[na Bcex HOBbIX APEHAKHbIX NUHUA MUHUMAanbHbIA YKIOH cocTaBngeT 2 mm/m (0,002) — paHHoe
TpeboBaHme npuHATO B cooTBeTcTBUM ¢ TY TLWO UTL-DU-5084-TCO.

5.7 AHTMKOpPPO3UIHOE U 3aLMTHOE NOKPbITUE

Ons 3awutbl OT BHELWHWX BO3AENCTBUIA Ha BCeX y4vacTkax TpybonpoBOAOB, rAe BbIMOMHSAMCH
CcBapoyHble paboTbl, OygeT BbIMONHEHa nokpacka B cootBetctBum ¢ TY TLWWO COM-SU-5191-TCO,
COM-SU-4743-TCO n COM-SU-4042-TCO. 3awmTHble NOKpbITUS TpybonpoBogoB nogobpaHbl C
yyeTom paboyert Temnepatypbl TPyO6ONPOBOAOB U TEMMEPATYP OKPYXKatoLLEN Cpefbl, CONPOTUBIEHNS
CnyyarHbIM NOBPEXAEHUSM NPU TPAHCMOPTUPOBKE, MOHTaXe U 3KCMyaTaumu.

B npoekTe ncnonb3oBaHbl criegyowmne CMCTeMbI MOKPLITUS:
e 2.15 — And HensonMpoBaHHbIX TPYyBONPOBOAOB 13 Hepxasetowen ctanu 316/316L;
e 3.2 — ong HeM3onMpoBaHHbIX TPYO6ONPOBOAOB U3 HU3KOTEMMEPATYPHOWN YrNepoanCcTon cTanu;
e 6.1 — pna nogsemHoro Tpybonpoeoaa;
e 12.1 — anga n3onupoBaHHbIX TPYOONPOBOAOB U3 HU3KOTEMMNEPATYPHON YrNepoamcTon cTanu;
e 12.4 — ansa n3onupoBaHHbIX TPYOONPOBOAOB U3 HepXaBsetoLen ctanu 316/316L;

B uensax TennocbepexeHusa M MNpegoTBpalleHUss 3aMep3aHusi NMPOAYyKTa, Ha HAa3eMHbIX Yy4acTkax
TpybonpoeoaoB 6yaeT ycTaHOBREHa TENNOM3ONALMS, Kak NokasaHo Ha cooTBeTcTByowmnx CTUKUM. B
KayecTBe U30MsLMKU UCNOSb30BaHa XecTkasi (hopMoBaHHas MUHeparibHas BaTa. TornwuHa 13onsuymmn
nogobpaHa B cooTBeTcTBUM C TpeboBanuamn TY TLWO IRM-SU-1381-TCO.

B npoekTe npegycmoTpeH oborpeB TpybonpoBo4oB TEMOCMYTHMKAMKU B xonogHbin nepuog. Oborpes
OCYLLLECTBMNAETCS 3NEKTPUIECKNM kabenem.

B npoekTe ncnonb3oBaHbl criegylowme TUnbl M30MaUnm:
e HCWA40 — Tennousonsaums ¢ anekTpuyeckum TennocnytHukom 40°C

e HCWS5 — Tennounsonauus ¢ anekTpuyeckmm TennocnytHukom 5°C
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5.8 TexHonornyeckue TpybonpoBoabl

B cootBeTcTBUM C TpeboBaHusmu Pasgena 1, nyHkta 1.2 CI PK 3.05-103-2014 «TexHonornyeckoe
obopynoBaHue 1M TeXHOMOrM4yeckue TpybonpoBoabl», K TEXHOMNOrMdeckum TpybonpoBogam OTHOCATCS
TpyOonpoBoabl, NpeAHa3HaYeHHbIE A4S TPAHCMOPTUPOBKM B Npegenax NpoMbILLIIEHHOTO NpeanpuaTus
UnNu rpynnbl 3TUX NPeanpUSTUA Cbipbs, NonydabpukaTtoB, rOTOBOrO NpOAYKTa, BCMOMOraTesNibHbIX
MaTepuanoB, o0ecrneyMBallMX BedeHMEe TEXHONOMMYEcKOro mnpouecca W 3KchnyaTauuio
obopynoBaHus (nap, Boda, BO34yX, rasbl, XnagareHTbl, Ma3yT, CMa3sku, 3MynbCuM U T. N.), OTXOAO0B
NPOM3BOACTBA MNPU arpeccMBHbIX CTOKax, a Takke TpybonpoBoAabl OOOPOTHOrO BOAOCHAGXEHWs,
MOHTUPYEMbIE M3 TOTOBbIX Y3M0B. [paHMuaMym TexHomnormdecknx TpybonpoBoOoB SABMASANTCS
orpaXkgeHusi COOTBETCTBYHOLLUMX MAOWAAOK, a MpW OTCYTCTBMM OrpaxdeHust — npeneribl OTChINKu
COOTBETCTBYIOLLMX NOLLAA0K (BO BHYTPEHHUX rpaHuLax);

TexHonoruyeckne TpybONpPOBOAbLI, MPegyCMOTPEHHbIE NPOEKTOM, BkMoyawT B ceba nuHun PHC
(TpaHcnopTupoBka yrnesogopogos), DHC (gpenax yrnesogopopos), FGH (TpaHcnopTtupoBka
TOMMMBHOTO ra3a BbICOKOro AasneHus). PacnonoxeHue HOBbIX TPyOONPOBOAOB CMOTPUTE Ha YepTexax
obLero pacnonoxeHus Tpybonposoaos B MpunoxeHun A.

5.9 Kamepa 3anycka/npuema ckpebkoB

Kamepbl 3anycka/npuéma ckpebkoB npeaHasHayeHbl Anst NPOYMCTKU U AUarHOCTMKM BbIKUOHOW JIMHWM
nocpeacTBOM 3anycka ckpebka. Mpouecc o4ncTKM NpeaycMOTPEH B MEPUOAbI NPeAnyCcKkoHanagouHbIX 1
MyCKOHanaAo4HbIX paboT 1 B XoZe NpoBeAeHUs 3anyiaHMPOBaHHOTO OGCyXMBaHWSI.

MNpoekToM NpegycMaTpmyBaeTcs yCTaHOBKa CNeayHLWmnX HOBbIX KaMmep:
e Kamepa 3anycka ckpebka Ha nokauumn M3Y-5, 2100-L-188, 16"x12” 600# RF;
o Kamepa 3anycka ckpebka Ha nokauum '3Y-20, 2100-L-187, 16"x12” 600# RF;
e Kamepa 3anycka ckpebka Ha nokauum N'3Y-19, 2100-L-190, 16”"x12” 600# RF;
e Kawmepa npuéma ckpebka Ha nokauum '3Y-19, 2100-L-189, 16"x12”, 600# RF;
e Kamepa npuéma ckpebka Ha nokauum LIINMM, 2200-L-138, 16"x12”, 600# RF;

HoBble kamepbl OyayT marotoBneHbl u3 yrmepoamcton ctanm APl 5L X60. HoBble kamepbl OyayT
YKOMMeKToBaHbl Nnpubopamu, obecneymsaroimmm 6e3onacHyo akcnnyarauumio, Bknoyas npudop ans
n3MepeHus AaereHvs. [eTanupoBaudHbIi 4epTex kamep npuéma/aanycka ckpebka cmoTpuTe Ha
yepTexax getanen Tpybonposonos B [NpunoxeHun A.

5.10 T[poekTnpoBaHue TPyOHLIX onop

B kayecTBe onop Tpybonposoagos 6yayT nogobpaHbl U MCNONb30BaHbl CTaH4APTU3NPOBAHHbLIE OMNOPbI
TWO cornacHo TY TLWO L-ST-6077. Bce HoBble Hap3eMHble TpyOGOMNpoOBOAbI CMPOEKTUPOBAHLI Ha
CTaHOapTHbIX CTanbHbIX TPYOHLIX onopax cornacHo TY TWO PIM-DU-5153-TCO c y4yeTom pe3ynbTaToB
aHanusa HanpsbkeHun gns obecneveHunss rMbkocTn Tpy6onpoBoAoB. MUHMMarbHOE paccTosiHUE Mexay
onopamu bygeT nogobpaHo cornacHo TY TWO PIM-DU-5153-TCO, Tabnuua 1.

e B wmecrax, roe onopbl AOMmKHbl ObiTb 3adMKCMpOBaHbl XOMYTOM WIIM  CBapKoOW, BCe
TpyOONpoBOAHbIE NUHWM AOKHbI pacnoriaratbCAd Kak MOXHO Onwke K anemeHTam
KOHCTPYKLNW.

e Caapka Ha nnowiagke npu MoHTaxe TPyOHbIX Onop AoMmkHa bbITb cBegeHa K MUHUMYMY.

5.11 TexHu4Yeckoe ob6cnyXnBaHme u TpeboBaHUsA No obecnevyeHUIo gocTyna
MecTopacnonoxeHune HoBbix knanaHoB 1 KMUIM Ha HoBbIx TpyBonpoBoaax 1 kamepax 3anycka/npuéma
ckpebka onpefeneHo ¢ y4eTom obecneyeHuss HeobxoanMmoro cBo6OAHOrO NMPOCTPaHCTBa PAAOM Ans
obcnyxmBanuss cornacHo SID-SU-5106-TCO. B mecTtax, roe 3aTpygHeH JOCTyr, MpeayCMOTPEHbI

nnowanku 06CJ'Iy)KVIBaHVIﬂ N nepexogHble MOCTUKN.

5.12 PacueTbl NPOYHOCTU TPyOONpPOBOAA U aHaNN3 Harpy3Ku
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Pacuet HanpskeHust n Harpysok Tpy6onpoBOAOB MPOU3BOAMTCH C UCMOMb30BaHWEM MPOrpamMmMHOro
naketa «Caesar ll». OTyeT no pesynbTaTtam aHanu3a HanpsKeHWs JorvkeH OblTb NpefocTaBneH B
OTOEeNbHOM OOKYMEHTE.

Onsa HeKpUTUYHBIX NMHMI NpoBepka ByaeT NPoBOANTLCA BeOYLLMM CTPecC UHxeHepom no 3[ mogenu.
5.13 Bpe3Kku B CyLeCTBYIOLLYH CUCTEMY

Bpeskn B cyllecTByolMe cUCTEMbl TPyGOMNPOBOAOB BbIMOSIHEHBI MPEUMYLLECTBEHHO MOCPEACTBOM
braHLEeBOro coerHeHNs1 B TEX MECTax, rae Bo3MOXHa U30sums NoToka NMocpeacTBOM MepekpbITUs
CYLLECTBYIOLLMX KNanaHoB W ApeHaxa fMHWIA, T. €. OMyCTOLIEeHUs MX MO BO3MOXHOCTU. B cryyae
HEBO3MOXHOCTM [peHaka HaaneXxuT MPOBOAWUTb COOTBETCTBYlLWMe 6GesonacHble npoueaypbl MO
cBapke.

Bce Bpesku JOmKHbI BEINONHATLCHA B COOTBETCTBUM € TpebosaHnsamm TY TLO L-ST-2014. MNMnaHbl Toyek
BPE30K AN Bcex 06bekToB cMoTpuTte B MNpunoxeHun A.

5.14 CgapkKa 1 MHCNEeKTUMpoBaHue

TY Ha cBapKy 1 Hepa3pyLUaKLLMIA KOHTPOSb TexHonorm4eckux Tpybonposogos npmsogatcs B TY TLWO
PIM-SU-2505-TCO, B kOTOpON yKa3biBaloTCa TpeboBaHMA K CBapoYHOMY 006OpyaoBaHuto, npoiueaypa
CBapkM TpyD, WUCMbITAHWE CBapPHbIX COEAMHEHWI, MWCNONb3yeMble MaTepuanbel, TpeboBaHus K
TepMnyeckon obpaboTke 4o 1 nocre npoeneHus pabot. [ns cBapku TpyOONpoBOAOB U3 yriepoancTon
cTanu Ucnonb3yeTcs MeToa AyroBOW CBapku MeTannmyeckmm (MraBswmmMcs) NOKPbITbIM 3fIEKTPOLOM.
Tepmunyeckas obpaboTka meTanna NPoBOAMTCA A0 NPOBEAEHMS CBApOYHbIX paboT B COOTBETCTBUM C
TpeboBannamn TY TLWO PIM-SU-2505-TCO mn n. 7 CIT PK 3.05-103-2014. lNpoBepka pe3ynbTaTtoB
CBapOYHOro npouecca Tpyd M apmaTtypbl OCYLLECTBNAETCA C MOMOLLLI0O METOO0B HepaspyLuatoLLero
KOHTPOMS U UCCNeaoBaHUS MEXaHWYEeCKON MPOYHOCTU CBapHbIX coeauHeHun. lNMpouedypa KOHTpons
KayecTBa CBapHbIX CTbIKOB JOJKHA COOTBETCTBOBATL TpeOOBaHUSIM, MPUBEAEHHBIMW B CTPOUTESNBHOM
ctanHgapte APl 1104, pasgen 6, n TY TWO. Kaxgbin woB OomkeH ObiTb MPOKOHTPONMPOBaH
dm3nyeckMmMn metTogamu KOHTpons B obbemax, ykasaHHbIx B TY TWO Ha Tpy6bl, n TpeboBaHusx n. 7
Cln PK 3.05-103-2014. B T1ex cnydyasax, Korga reomeTpusi TpyO He MO3BOMSET MPUMEHUTb
pagunorpacmyeckun  MeTof KOHTPONS CTbIKOB, ANsi KOHTPOMSA CTbIKOBbIX CBapHbIX COEOWHEHWUN
MCMNonb3yeTcs yrbTpa3ByKOBOW METOS KOHTPONS.

5.15 MWcnbiTaHus

'MapocTaTuyeckme UCnbITaHUs BCEX HOBbIX CBapHbIX LWBOB AOIMKHbI yAOBNETBOPATL npouenype TLWO
X-000-L-PRO-0001. JaBneHue 1 NpoAOImKMTENBHOCTb MMAPOUCTBbITAHNUS BbICYUTLIBAOTCA OT pabodero
OaBrieHnss B COOTBETCTBMU C HOPMATMBHLIMWU LOKYMEHTaMu B 3aBUCMMOCTW OT NpedHasHayveHus u
kateropuu nuHun. MNpoueaypa TLLO X-000-L-PRO-0001 pernameHTUpyeT rmapaBnmyeckoe UcnbiTaHne
Ha MPOYHOCTb U repMETUYHOCTb Kak A npombicroBbiX Tpybonposogos (ASME B31.8), Tak n ans
TexHonornyecknx Tpybonposogos (ASME B31.3).

[nsa TexHonormyeckmx TpybonpoBogoB HEO6X0AMMO NPOBOAUTE TMAPOCTATUYECKOE UCTbITAHME TONbKO
Ha MNPOYHOCTb Mpu AaBneHun Pucn=1,5*Ppac. Bpems BbigepXku noa ucnbiTatenbHbIM AaBlieHUEM
OOIMKHO COCTaBnATb MUHUMYM 10 MUHYT nnu goctatodHoe BpeMms ans o6xoda v BU3yarbHOro oCMoTpa.
MpucyTctBrne uHcnektopa AMNB npu rugpoctatnyeckoM MCMbITaHNM TEXHONIOrMYECKMX TPyOonpoBoaoB
He TpebyeTcs.

Ona kamep 3anycka-npuema cKkpebkoB ruapocTtaTMyeckoe WcnbiTaHne Heobxoaumo nocne ux
W3rOTOBMEHNS W 3KCNNyaTauMoHHOe WCMblTaHWe HeobXxO0AMMO Mocfne MX MOHTaxa Cco BCeMu
NOAKMYEeHHbIMU TpybonpoBogamMy Ha nnowaake. 'mgpoucneiTaHne HeobxoaMmMo NpPoBOAWUTL MOCHe
N3roToBMEHNs KaMep 3arnycka-npuema, Ho 40 NoKpacku, nog AaBneHnem, CoCTaBNSALLNM Kak MUHUMYM
Pucn=1,25*Ppac, Npy 3TOM AaBneHue U NpoAoIHKUTENbHOCTb MCMbITAHUA OOSMKHBI COOTBETCTBOBATb
YyKa3aHHbIM B NNUCTE TEXHUYECKMX AaHHbIX. [na perncrtpaumm konebaHui AaBneHus BO BpeMs
UCMbITaHNA MPUMEHSAITCA camonucubl. B o6beM rugpaBnuuecknx WCMbITaHUIM Takke BKIHOYaloTCA
KPbILWKN Kamep 3anycka-npuema ckpebkoB. [locne npoBedeHUs TMAPaBMNYECKMX WCMbITaHWUN
MOCTaBLUMK AOIMKEH NPEAOCTaBUTb N YCTAHOBUTL HA KPbILLKN HOBOE YNMOTHEHWE. SKCnnyaTaunoHHoe
UcnblTaHne HeobxoaMMO NPOBOAUTL C MNPUMEHEHWEM SKCMiyaTauMOHHOrO AaBfeHus nocne
BbIMONHEHNSI MOHTaXa BCeN CXeMbl TPYOONPOBOAOB COOTBETCTBYIOLLMM NOAPASAYNKOM.

Onsa rmagpoucnbiTaHn pekomeHayeTcs NpuMmeHsTb nNnbo coipyto Body (HeobpaboTaHHas npecHas),
nn6o obpaboTaHHylo BoAdy (MpecHas Boda, AeMuHepanu3oBaHHas Boga). Boga, npumeHsemas gns
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rMOpoUCNbITaHMSA, AOMKHA OKa3biBaTb MMHMMarlbHOE BO3AENCTBME Ha OKPYXXatoLyo cpeay npu cnvee
nocre rmapoucnbiTaHUi, He Bbi3biBaTb KOPPO3UIO UCMbITbIBAaEMbIX TPyD, HE cogpexaTtb necka, Mmacna,
OpraHn4eckMx OCTaTKOB W Apyrnx 3arpasHutenen. [lokasatens PH Bogbl, npumeHsemon ans
rmgpoucnbiTaHus, omkeH ObiTb Mexay 6,6 n 8,5. Ecnu TemnepaTtypa XuUaKkocTu Ansi TMApouChbITaHni
Hwke 5 °C, cnegyeT [o6aBUTb STUINEHINMKOMNB UM anbTepHaTMBHLIN aHTUpu3, ogobperHbii TLLO.
TemnepaTypa BoAbl 418 TMAPOUCTIBITAHWUIA HE A0MKHA ObiTb Bbilwe 49 °C.

CopepxaHve XxnopugoB B KMOKOCTW, MPUMEHSIEMOW MNpy  UCMBITAHWSIX TpybonpoBOAOB U3
Hep>kaBetoLen XxpomoHukeneson ctanu cepum 300, He AOMKHO npeBbiwaTth 50 YacT./MnH, cornacHo TY
TWO PIM-SU-3541-TCO.

I'IpM HeobxoQMMoCTM BoAa 06p368TblBaeTCH VIHFVI6I/ITOp0M KOppo3un, no ykasaHM npencrasutensd
TWO.

Bo Bpemsa rmgpoucnbiTaHni AaHHbIE MOHWTOPWHIa AOSMKHbI 3anucbliBaTbCA UM ObiTb AOCTYMHBI NO
3anpocy Bnagenbua munu 3akasduuka. TpybonpoBoabl AOMKHbI OPEHMPOBATHCS C MOMOLLLIO BbICOKO-
repMeTM4YHOro MHOIOAMCKOBOrO OYMCTHOrO BHYTPUTPYOHOro ckpebka, npMBoAMMOrO B OBUMXEHUE C
NMoMOLLBID CxaToro Bo3gyxa 6e3 npumecu macrna m Bogbl. Bce TpyGbl n Tpybonposoabl AOMMKHbI
NPOXOAWTb 3aKIIOUMTENbHYIO OCYLLUKY W MpoAyBaTbCH OCYLUEHHbIM CXaTbiM BO34yxoM. Tpebyetcs
NpoBOANTbL M3MEpPeHUe TemnepaTypbl KOHOEHCauuMnm OO0 HacCTYMfeHWsi COOTBETCTBYIOLLEN CTENneHu
CYXOCTW.

Ons CTpaBJsiMmBaHNA BO3OyXa WU XWUOKOCTU B prGOHpOBO/J,aX n Tp}/6HOl7I 00BSI3kE UCMONIb30BaHbI
BO34YLHUKN N OpEeHaXN, npeayCMOTPEHHbI€ NMPOEKTOM Ha BbICOKMX N HU3KUX TOYKaxX pr6HOIZ 06BA3KM
COOTBETCTBEHHO.

6.0 TPOMBbBICJIOBbIE TPYBOMNPOBO/bI

6.1 O6Bbem NpoekTUpoBaHUA

Llenbto gaHHoro npoekta siBnisieTcsl obecrnedeHne Tpebyemol nponycKkHOW CMoCOBHOCTU B CBSI3UN C
yBenuyeHnem npowussoautensHoctn [3Y-20. T[lpoektom obecneymBaeTcs TpaHCNOPTMPOBKA
CKBaXXWMHHOW MPOAYKLMN Yepe3 HOBbIE W CYLLECTBYIOLLME HAa3eMHble U NOA3EMHble TpybGonpoBoabl No
MapuwpyTy '3¥Y20 — M3Y-19 — LINM. CTpouTtenbHO-MOHTaXHble paboTbl No TpybONpoBO4HOM 4acTu
OyoyT Npomn3BOAMTBLCS Ha Cnegylowmx 00beKTax:

e [3Y-5
e [3Y-19;
e LIMNM;

6.2 OcCHOBHbIe pelueHus

Tpacca HoBbIX TPyOONPOBOAOB BLINOMHEHA NoA3eMHO. [poekTnpoBaHue TpybonpoBOLAOB BbINOSIHEHO
¢ ydeTom TpeboBanui TY TLO PPL-SU-1800. MNpoekTom npeaycmaTpuBatoTcs crneayowme paboTsl no
npoMbICrioBbIM TpybonpoBoaam:

e T[lpoknagka nogsemMHoro HedTenpoBoda oT '3Y-5 npoTskeHHoCTb0 340 METPOB:
e [lpoknagka nogsemHoro HegpTenposoga ot M3Y-20 o MN3Y-19 npoTskeHHOCTbIO 2770 METPOB:

e [lpoknagka nogsemHoro HedTenposoga ot '3Y-19 go UMM npoTskeHHOCTb0 5610 MeTpoB:
6.3 O61bem geMOoHTaXHbIX paboTt

O6bem paboT MO 4EMOHTaXy BKMOYaeT B cebs:
e [leMOHTax y4acTKOB CyLLECTBYHOLLMNX NOA3EMHbIX TpybonpoBoaoB Ha obbekTe M3Y-5;
e [leMOHTa) HEMCnonb3yeMblX CTaHLMIA FTEOMOHUTOPUHTa;

Moapsa4YmKy No CTPOMTENbHO-MOHTaXHbBIM paboTam HeobxoaMmMo NoAroToBUTh AeTanbHbln MNIMP ang
ytBepxaeHua Otgenom MKIT (manbix kanuTanbHbix npoektoB) TLWO w oTgenom akcnnyatauuu
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npombicria TLWO. ToyHasa nocrnegoBaTenbHOCTL paboT, BKOYas NepeaBikeHne TSHKENOW TEXHUKM Ha
y4yacTke npombicna, oSmkHa OblTe cornacoBaHa ¢ OTAeNoM aKkcnnyataumm npomsicna TLO.

6.4

Matepuanbl onsa Tpy6onpoBoga

Knacc matepuanos Tpy6onpoBogoB nogobpatn cornacHo TY TWO PIM-SU-5112-TCO. YHudmkaums un
NPOCeXMBaeMoCTb MaTepranos BbinonHeHa cornacHo TY TWO L-ST-2033.

B NpoeKTe NpuMeHeHbl crnegyrline Krnaccbl Matepuarnos:

Kog HasHayveHus | Knacc MaTepuan Oonyck lMoBepxHOCTb GonaHua
nepekaynBaemo | mMatepuanos TpyObl Ha
ro npogykra Tpybonposogos Koppo3su
(TY TWO) 0, MM

PHC - 600K5H Huskotemnepa 3,0 RF (dnaHey, ¢ BbICTynom)
Yrnesogopoabl TypHas

yrnepoaucras

cTanb

Bce matepuansl Tpyd 1 UTUHIOB, NPUHATBI M3 HU3KOTEMMepaTypHon yrnepoaucton ctanm (HTYC),
npegHasHayYeHHOW Ansi 3KChnyaTauuMnm CEPHUCTBIX M LUENOYHbIX CPed M B palioHax C  HU3KOW
TEMNEpPATYpo OKpyXalollenh cpedbl, rge oTka3 TpybonpoBoga wnu obopydoBaHWs MOXET
npeacTaBnsaTe cobon puck Ans 340poBbs M 6e3onmacHOCTM nepcoHana W HaceneHus wunu Ans
oKkpyxatowlewn cpegbl. MNocnecsapoyHas TepmoobpaboTka Tpebyetcsa cornacHo TY TLWWO W-ST-2011.

Ona Tpy6onpoBoaa pa3paboTaHbl NepeyHn MaTtepuanoB UM o6opyaoBaHuWs. Bce KOMMOHEHTI

3aKynneHbl B COOTBETCTBUM co crneayowummn TY TWO:
e PIM-SU-5112-TCO;
e |-ST-2009;

6.5 AHTUKOPPO3UNHOE U 3aUTHOE NOKpPbITUE

Ons 3awutbl OT BHELWHWX BO3AENCTBUIA Ha BCeX y4vacTkax TpybonpoBOAOB, rAe BbIMOMHSAMMCH
CcBapoyHble paboTbl, OygeT BbIMONHEHa nokpacka B cooTtBeTctBuM ¢ TY TLWWO COM-SU-5191-TCO,
COM-SU-4743-TCO n COM-SU-4042-TCO. BawmTHble MNOKpbITUS TpybonpoBoaoB nogobpaHbl ¢
yyeTom paboyert Temnepatypbl TPyO6ONPOBOAOB U TEMMEPATYP OKPY>KatoLLEN Cpefbl, CONPOTUBIEHNS
CnyyarHbIM NOBPEXAEHUSM NPU TPAHCMOPTUPOBKE, MOHTaXe U SKCMyaTaumu.

B npoekTe ucnonb3oBaHbl cregyowme CUCTeMbl NOKPLITUA:

e [IByxCroiHoe anokcuaHoe NoKpbITUE — Ans nog3emHoro Tpybonposoga 12”.

6.6 [pombicnoBblie TpybonpoBoAbl
B OaHHOM pasfaene npeacrtaBlieHbl NMPOEKTHbIe peleHna Ona Mmexaynnowazgo4yHOoro npombiCiioBOro
TpybonpoBoaa.

HapseMHasi yacTb TpybonpoBoaa, oT kamepbl NpreMa ckpebka 4o BXxoAa B 3eMIto, NpeaycMmaTprBaeTcs
13 6ecwwoBHon Tpybbl ctaHgapTa APl 5L X60 ¢ HapykHbIM anameTpom 12”, TONWMHOM CTEHKN 12,7 MM.

[Moa3eMHbIN y4acToK HOBOro TpybonpoBoda OT TOYKM BPE3KU B CYLLECTBYHOLLUA NOA3EMHON NMNUHUK 0
aHkepHoro 6roka Ha 3Y19 n panee ot aHkepHoro 6noka Ha M3Y19 go aHkepHoro 6noka Ha LIMM
nsrotoesneH n3 12” 6ecwosHon Tpydbl ctaHgapta APl 5L X60 ¢ HapyxHbiM avameTpom 323,8 MM,
TOMLMHON CTEHKN 12,7 MM 1 ABYXCNONHBIM HaMMaBAeHHbIM 3NOKCUAHBIM NOKPbITUEM. [1niMHa nepBoro
MaplpyTa — 2770 M, AnNnHa BToporo mapLupyTta — 5610 m.

Mop3emHbIN y4acTok HOBOro TpybonpoBoga OT aHkepHoro 651oka OO TOYKM BPE3KM B CYLLECTBYHOLLMNA
noaseMHon nuHumn Ha yyactke '3Y5 usrotoBneH us 12" 6ecwoBHon Tpybel ctangapta API 5L X60 ¢
HapyXHbiM AnameTpoM 323,8 MM, TOMNWMHOW CTeHKU 12,7 MM W OBYXCMNOWHbIM HannasneHHbIM
3MNOKCUAHBIM NokpblTHeM. nnHa mapupyTta — 340 M.
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MwuH. rnybuHa 3anoxeHus TpybonpoBoga coctaensieT 1,5 m (0o Bepxa Tpybbl). Bce coeamHuTenbHble
petanu TpybonpoBoaa BblbpaHbl, y4UTbIBast yCNOBUSA NPOXOXAEHUS CKkpebka. TPOMHMKM MO NUHENHOW
yactTm  TpybonpoBoda  YCTaHOBMEHbl C  peweTkamum And  obecnevyeHnss  BO3MOXHOCTU
BecnpenaTCTBEHHOro NPoxoxaeHus ckpebka u3 Kamepbl 3anycka B kamepy npvema. Ha nogsemHon
YacTu npegycMmaTpmBaeTcsl kaTogHas 3awmTta oT kopposuwu. [MnaHbl Tpaccel npeacTtaBneHsl Ha
yepTtexax 090-2300-LLP-RPL-20124-01, 090-2300-LLP-RPL-20125-01, 090-2300-LLP-RPL-20126-01.
CxeMmbl NTMHENHbIX YacTen TpybonpoBOAOB CMOTPETL Ha YepTexax 090-2300-LLP-PAS-20080-01, 090-
2300-LLP-PAS-20081-01, 090-2300-LLP-PAS-20082-01, 090-2300-LLP-PAS-20083-01, 090-2300-
LLP-PAS-20084-01, 090-2300-LLP-PAS-20085-01, 090-2300-LLP-PAS-20086-01, 090-2300-LLP-
PAS-20087-01, 090-2300-LLP-PAS-20088-01, 090-2300-LLP-PAS-20089-01, 090-2300-LLP-PAS-
20090-01.

MpumeyaHue: O6vem '3Y5 onpeneneH n npopabotaH Ha Gornee No3gHeM aTane, BKItoyasa pa3pabdoTky
COOTBECTBYIOLLEN [AOKYMeHTauuu. VYkasaHHbli obbem oTpaxeH B pasgene «llpombicrioBble
Tpybonposodbi». OchopmneHne 1 npegocTaBneHne Yyeptexen no gaHHoMmy obbemy Byaet yTOYHEHO
OOMONMHUTENBbHO C y4eTOM TpeboBaHWW 3KCMEPTU3bl, B CBA3W C OTCYTCTBUEM HA TEKYLUMA MOMEHT
yTBEPXOEHHbIX (PUHAMbHBIX YepTeXen.

6.7 PbIiTbe TpaHwen

PaGoTa gomkHa BKMoYaTb BCe 3eMIsiHble paboTbl MO MOAFOTOBKE TpaHLIEW Ans NMPOEeKTMpYeMoN
NPOV3BOACTBEHHON NIMHUM NINGO IKCKABaATOPOM C 0bpaTHON rionaToi, MMBo BpyYHYHo.

CywecTsytoLne noa3emMHble Tpybonposoab! 1 Tpacchl kabenen nokasaHbl B CXeMax IMHENHbIX YacTen
TpyboNpOBOAOB OPMEHTUPOBOYHO, 1 MEPEL HavyanoM 3eMnsiHbIX paboT nx pacnonoxeHne JOMKHO bbiTb
npoBepeHo AgeTektopamn. Ha yyacTkax, rae npoxogdart Tpaccel noA3eMHbIX TpybonposBoaos u kabenewn,
TpaHLLes A0MMKHa KONaTbCs BPYYHY0. OTW paboTbl AOMKHbI BbINOMHATLCA cornacHo TY TWO PPL-SU-
1800-TCO.

MMy6buHa TpaHLen AomkHa ObiTb 4OCTAaTOYHON, YTOObLI MUMHUMAarbHas BEMMYMHA CINOSI NOKPLITUSA MEXay
BEPXOM TPYyObl M HEMOCPEACTBEHHLIM YPOBHEM 3EMSIM MO BCEW ANMHE paBHANAcb MUH. 1,5 M, kaK 3To
yKa3aHo Ha 4vepTexax. YUtobbl nsbexaTb U3NUWHNX M3rMboB TpyObl, TPaAHLLE HYXXHO BbIKOMaTb Ha
OONOMHUTENbHYIO NYOWHY WM NpeaycMOTpPeTb  3anoSHAKLWMA - MaTepuan, ecnm 370  MOXeT
notpe6oBaTbCs Npocmnem Tpacchl M NO3BONUT n3bexaTb n3noma Tpyobl. ObpaTHYHO 3acbInKy rpyHTa u
BEPTMKANbHYIO NIaHUPOBKY NPON3BOAMTL C NOCIIONHBLIM YNSIOTHEHNEM NP TOSLUMHE KaXO0ro Cros He
6onee 200 mMm.

BbINOMHMTL OHO TpaHLWen nPAMOYrofibHONM (POPMbI, OYMCTUTL OT KaMHENW U KOMKOB Mycopa W
obecneunTtb, YTOObLI 4HO TPaHLLEN BbINIO POBHLIM M MPOYHbIM.

Tawm, rge Ha gHe TpaHLwewn nvetTcs Hebonblume KaMHKW, rpasuin nnu apyrue abpasmeHble MaTtepuansi,
HeobXxoaMMO OYUCTUTE OHO OT KaMHEeW W 3acbinaTtb MArKOM 3eMfieln UM neckom, 4tobbl Tpyba
Haxogmnack Ha pacctosHun 150 MM OT TBepAOro maTepuana.

6.8 PacueTbl NMPOYHOCTHN prﬁonposop,a U aHanNn3 Harpys3kKu

Pacuert Hanps>XeHna 1 Harpys3ok TDYGOI'IpOBOD,OB npon3sBoanTCcAa C McnoJib3oBaHMeEM NporpaMmmMHOro
naketa «Caesar ll». Ot4yeT no pe3ynbTataM aHannia HalnpAaXeHuAa OOJDKeH ObITb npenocTtaBJieH B
OTAEJIbHOM OKYMEHTE.

6.9 Bpe3ska B cywecTBYHOLYN NOA3EMHbIN TpyGonpoBoa

Bpeska gomxHa BbINOMHATECA B COOTBETCTBUM € TpebosaHnsmu TY TWO PPL-SU-1800-TCO. MnaH
Tpaccel cmoTpuTte B Mpunoxernn A: 090-2300-LLP-RPL-20124-01.

6.10 CpBapka 1 MHCNeKTUMpOoBaHue

TY Ha cBapKy 1 Hepa3pyLLatoLLMIA KOHTPOSb MpoMbICIOBOro Tpybonposoaa npusoanutcsa B TY TLO PIM-
SU-2505, B KoTOpoOW ykasbiBaloTcs TpeboBaHMsS K cBapo4yHOMYy obopydoBaHMIo, npouedypa CBapku
TpyO, MCMblITaHMe CBapHbIX COEAWHEHWW, UCMOMb3yemble matepuanbsl, TpeboBaHUs K TEPMUYECKON
0obpaboTke OO M nocrie npoBegeHus paboT. [ns cBapku TpybONpoBOL4OB M3 Yrnepogucton cranm
ncnomnb3yeTcd MeTod [OYyroBOM CBapkM MeTannuM4yeckum (nnaBswmMMcs) MOKPbITBIM - 3NEKTPOAOM.
Tepmunyeckas obpaboTka MeTanna NPoBOAUTCA A0 NPOBEAEHMS CBAPOYHbIX paboT B COOTBETCTBUMN C
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TpeboBannamn TY TLWO PIM-SU-2505 u n. 7 CIl PK 3.05-103-2014. [lNpoBepka pe3ynbLTaToB
CBapOYHOro npouecca Tpyd M apmaTtypbl OCYLLECTBNAETCA C MOMOLLLI0O METOO0B HepaspyLuatoLLero
KOHTPOMNSi U UCCNeAOBaHUA MEXaHUYEeCKON MPOYHOCTU CBapHbIX coeauHeHun. lNpoueaypa KOHTpons
KayecTBa CBapHbIX CTbIKOB JOJPKHA COOTBETCTBOBATb TpebOBaHUAM, NPpUBEAEHHBIMU B CTPOUTENBHOM
ctanHpapte APl 1104, pasgen 6, n TY TWO. Kaxgbin woB OomkeH ObiTb MPOKOHTPONMPOBaH
PU3NYECKMMM MeTO4AMUN KOHTPONS B o0bemax, ykaszaHHbix B TY TLLO Ha Tpy6bl, n TpeboBaHusax n. 7
Cn PK 3.05-103-2014. B T1ex cnydyasx, Korga reoMeTpusi TpyO He MO3BOMSET MPUMEHUTb
pagunorpacmyeckun MeToA KOHTPONS CTbIKOB, AMsi KOHTPONSA CTbIKOBbIX CBapHbIX COEAWHEHWUN
NCMNonb3yeTcs yrbTpa3ByKOBOW METOS KOHTPONS.

CBapKy, MOArOTOBKY W WHCMEKUUIO CBAapHbIX LIBOB MPOMbLICNIOBOrO TpybonpoBoga Ha NpegMeT Kak
00BLEMHBIX, TaK M MOBEPXHOCTHbIX AedekToB OOmMKHbI NpoBoanTb cornacHo TLWO craHgapty W-ST-
2011 n RE-QM-SWP-002.13, TpeboBaHnsm ASME B31.8. Becb 06bém (100 %) cBapOYHbIX LUBOB
JomkeH ObiTb BU3yarnbHO NPOBEPEH MO BCEW ANWHE, U OOIMKHO ObiTb NMOATBEPXOEHO COOTBETCTBUE
ctaHgapty ASME B31.8, npexge 4em ©Oyayt npoBoautbcs nwobble Aapyrme Tpebyemble
HepaspyLualoLLne UCTbITaHUs.

6.11 WUcnbiTaHuna

'MapocTaTnyeckme MCnbITaHUst BCEX HOBbIX CBapHbIX LUBOB AOJMKHbI yAOBNETBOPATL Npouenype TWO
X-000-L-PRO-0001. JaBneHnune 1 npogoimKUTENbHOCTb MTMAPOUCTLITAHNS BbICUMTBLIBAKOTCS OT paboyero
[aBreHNss B COOTBETCTBMM C HOPMATMBHbIMWM LOKYMEHTaMu B 3aBUCMMOCTW OT MpedHasHayeHus U
kateropumn nuHun. MNpouegypa TLLO X-000-L-PRO-0001 pernameHTMpyeT rmapaBnmyeckoe UcnbiTaHne
Ha MPOYHOCTb U FEPMETUYHOCTb KakK AN NMpoMbicroBbiX Tpybonposogo (ASME B31.8), Tak u gns
TexHonornyeckux Tpybonposogos (ASME B31.3).

Ons npombicroBbIx TpybonpoBogoB Heo6XOAMMO NPOBOAMTbL MOPOCTATMYECKOe MWCMbiTaHME Ha
NPOYHOCTL MpU AaBneHnN Pucn=1,25*Ppac. Bpems Bbiaepxku No4 ucnoitatenbHbIM AaBNeHnemM SOMKHO
cocTaBnATb 4 yaca. [Nocne Heo6xoaAMMO NPOBOANUTL MMAPOCTATUYECKOE UCTbITaHWE Ha FrepMEeTUYHOCTb
npu AasneHnmn Pyreu=1,1*Ppac. Bpems BblAepKu ANS rMapoCTaTMYEeCcKOro UCMbITaHNs Ha repMeTUYHOCTb
OOMKHO cocTaBnAaTb 4 4vaca. Bo Bpems npoBegeHus npouenypbl rmapoucnbiTaHns obsa3aTensHo
npucyTcTBue nHcnektopa denaptameHTa MNpombiineHHon 6e3onacTHOCTY.

mapowvcnbiTaHWe U 3KChnyaTauMoHHOe UCMbITAHUS He NMPUMEHUMbI Osi TPYOONpPOBOAOB C OTKPbITHIM
KOHLIOM.

BennunMHa wucnbiTaTenbHOro  AaBMeHWs ANs  KaX4oro  MPOEeKTUPYEMOro  TEXHOJSIOrMYECcKoro
TpybonpoBoga ykaszaHa B nepeyHsax TpyOHbIX nuHui cornacHo lMpunoxennio A: 090-2100-LLL-PLL-
20030-01, — nepeyeHb TPYOHbIX NNHWIA.

Onsa rmgpoucnbiTaHnA pekomeHayeTcs NpuMeHsTb nNnbo coipyto Body (HeobpaboTaHHas npecHas),
nnbo obpaboTaHHylo BoAdy (MpecHas Boda, AeMuHepanu3oBaHHas Boga). Boga, npumeHsemas gns
rMapoucnbITaHus, AOMKHA OKasbiBaTb MMHMMarbHOE BO3AENCTBME Ha OKPYXaloLLyo cpeay npu cnuee
nocrne rmapoucnbITaHUA, He Bbi3biBaTb KOPPO3MIO UCMbITbIBAEMbIX TPYD, HE cogpexaTb necka, Macna,
OpraHu4eckMx OcCTaTkOB W Apyrnx 3arpasHutenen. [lokasatens PH Bogbl, npumeHsiemon Ans
rmapouvcnbITaHus, 4OMmKeH ObiTb Mexay 6,6 n 8,5. Ecnun Temnepatypa »ugkoctu 4ns rugapovcnbiTaHnii
Hwke 5 °C, cnegyeT [o6aBUTb STUINEHINMKOMNB UM anbTepHaTMBHBIN aHTUdpu3, ogobperHbin TLO.
TemnepaTypa BoAbl 4118 TMAPOUCTBITAHWIA HE AOMKHA ObITb Bbiwe 49 °C.

Bo Bpemsa rmgpoucnbiTaHni AaHHbIE MOHMTOPWUHIa AOIMKHBI 3anucbliBaTbCA UM ObiTb AOCTYMHBI NO
3anpocy Bnagensua unun 3akasynka. TpybonpoBoAbl OOMKHbI APEHUPOBATLCSA C NMOMOLLbIO BbICOKO-
repMeTMYHOro MHOTOAMCKOBOrO OYMCTHOrO BHYTPUTPYBHOrO ckpebka, MpuMBOAUMOro B ABWKEHME C
noMoLLbl0 CxaToro Bo3sgyxa 6e3 npumecy macrna m Bogbl. Bce TpyGbl n Tpybonposoabl AOMMKHbI
NPOXOAUTb 3aKMIOYUTENbHYI0 OCYLLKY M MpPOOYyBaTbCA OCYLIEHHbIM CXaTbiM BO3dyXxoMm. Tpebyetcs
npoBOAUTL U3MEepeHue TemnepaTtypbl KOHOeHCauun OO0 HacCTynieHuda COOTBeTCTByIOLIJ,eI7I cTeneHu
CYXOCTW.

7.0 APXUTEKTYPHO-CTPOUTENbHbIE PELLEHUA
71 O6wume cBegeHus

MNpoekToM nNpeaycMOTPEHO CTPOUTENbCTBO aHKEPHbIX OrokoB, (YHOAMEHTOB TPYOHbIX onop u
nnowanok obcnyxuBaHus, Moaudukaums CyllecTByOWMX (yHOAMEHTOB nog TpybHble onopbl,
CTPOUTENBLCTBO TPYOHbIX 3CTakas Ans yCTpoicTBa TPYOHON 06BSA3KM. M3roToBNeHWe KOHCTPYKLUIA onop
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n cbyHaameHToB ByaeT npomnsBoauTbCA B Liexy. [locne 3aBeplueHus Bcex paboT Mo M3roTOBMEHMIO B
Lexy, KOHCTPYKLUMM ByayT TPaHCNOPTUPOBaHbLI U YCTAHOBIIEHL! B MPOEKTHOE MOOXEHWE Ha NMoLLaJKe.

Mpu paspaboTke AaHHOro NpoekTa BbiNnM UCNONb30BaHbI:

3 TexHn4yeckoe 3agaHne Ha NPOEKTUPOBaHUE;

. TexHuyeckue Ycnosua TLLIO A-ST-2008;

. MaTtepuanbl Tonorpado-reoae3nyecknx M3bICKaHWA, BbIMOSTHEHHBIX KomnaHusamu TOO
«Kacnl"eo» n «KacnuiimyHawras» B 2025 r;

° MaTepuanbl MHXEHEePHO-reonorM4ecknx n3bickaHui, BbiNoNHEHHbIX «bekcon» B 2025 T.

7.2 3emnsiHble paboTbl

Bcs paapa6aTblBaemaﬂ nnowanb, Haxo4duwancd B npegenax yd4acTtka CTpouTernbCTBa, 6y/:|,eT o4umulieHa
OT BCeX MaTepunanoB, HaxogdLnxca Ha eCTeCTBEHHOM ypOBHE MNo4Bbl UIN BbilLEe Hero.

lMoaroToBKa y4acTKa K CTPOUTENBbCTBY OCyLLeCcTBNsAeTcA cornacHo Tpebdoanuam CIM PK 5.01-102-2013,
CH PK 5.01-02-2013.

Moa BbleMKOW rpyHTa crnegyeT NoHMMaThb 3eMisiHble paboThl B Nl06OM MaTepuarne ¢ npoBeaeHneM no
Mepe HeobXoOUMOCTU PbiTbst C MPUMEHEHUEM OpPe3bl, PbIXIIEHNS, NOrPy3Kkn, NEPEBO3KN U yaaneHns
MaTepuarnoB, HaXOOALWMXCS HUXKE YPOBHSA BEPXHErO Cros NOYBbI, C LESbio JOCTMXKEHWUS YKa3aHHbIX Ha
yepTexax NMHUN 1 YPOBHEN.

Bblemka rpyHTa nog doyHOaMeHT OCyLLeCTBMsieTCs B coOOTBEeTCTBUM ¢ TpeboBaHnamu CIM PK 5.01-102-
2013, CH PK 5.01-02-2013 1 TY TLUO CIV-SU-581-TCO.

MpUHATBI HEOOXOAMMbIE MEpPbI MO NMPOEKTUPOBAHMIO U U3TOTOBIIEHNIO COOTBETCTBYHOLUX Ge3onacHbIX
orMop Ansl CTEHOK BbIEMKM W ANs BbINOMHEHUS Ge3onacHbiX M YCTOWYMBBLIX OTKOCOB. [pu 3ToM
YUYUTBIBAIOTCS TUM U3BIEKAEMOTO MPYHTa, YPOBEHb IPYHTOBBIX BOA, HAXOASALUMECS MO COCEACTBY 34aHUS
N COOPYXXEHWS M BCE OCTanbHble YMeCTHble (pakTopbl. Onopbl GOKOBbIX CTEHOK M YroN HakioHa
BbIMOJTHSAIOTCS B COOTBETCTBMM C HOPMaMM U YTBEPXKAEHHbBIMW NpoLedypaMm 3akasymka.

B kayecTBe CTPOMTENBHOrO HACLINMHOIO rpyHTa Mcnonb3yeTca oTOOpHbIM MaTepuan, NoNyYeHHbIN npu
BbleMKe rPyHTa, He CoaepXallmi OpraHNYecKnx rmuH, Nbin, MArKUX UNY HeNpUrogHblX MaTepuarnos,
KPYMHbIX KOMKOB, BaryHOB UM Mycopa, 1 He NOABEPratoLLMINCca BCMyYNBaHMIO.

CTpouTenbHbIi  HacbIMHOW MaTepwan cooTBeTcTByeT craHgapty TLO S-ST-6002-01/02 un
TpeboBaHuam FOCT 25100-2020.

OcHoBaHus NoAroTaBnMBaKOTCS M 3acbinaloTcsl B COOTBETCTBMM ¢ TpeboBaHusimu CM PK 5.01-102-2013,
CH PK 5.01-02-2013.

YnnoTHeHne nponssBoguTcst B cooTBeTCTBUM ¢ TpeboBaHusmu CI PK 5.01-102-2013, CH PK 5.01-02-
2013.

7.3 PyHOAAMEHTDI

Ons ycTponcTBa oyHAAMEHTOB NPUHATLI CrieayoLwmne pyKoBOASALLME NPUHLMNGI:

e MakcumanbHoe [faBneHve noh MNoAOLWBOM NPOEKTUPYeMbIX (PyHOAMEHTOB He [OMKHO
npesbiwaTth 50 kKH/M?;

. MoTeHuunanbHas FJ'IYGVIHa npomep3aHnd rpydHta — ao 1,5 M HMXe YPOBHA 3eMIN;

e Bce dyHOameHTbl MPOEKTUPYIOTCA C Y4ETOM YCTOMYMBOCTU K KOPPO3MMHO-aKTUBHOW cpene
rpyHTa BCMEeACTBME BbICOKOrO COAEpXXaHWsl B HEM CynbdaToB U MOBbILLEHHON KUCIOTHOCTMU.
Matepuan cdyHaamMeHTOB NPUHAT 13 cynbdaTocTonkoro 6etoHa knacca C20/25 n C30/37 gns
aHkepHbix 6nokos no HTM PK 02-01-1.4-2011, no mopo3ocToikoctn knacca F200 n no
BoAoHenpoHuuaemoctn W6, apmupyeTtcs cTepxHaAMM apmatypbl knacca A400, no FOCT
34028-2016. Matepnan OeTOHHOW nNOAroTOBKM MNpUHAT M3 OeToHa knacca C12/15 B
cooTtBeTcTBMM C TpeboBaHmamn HTM PK 02-01-1.4-2011 n TY CIV-SU-850-TCO.

KOpp03VIOHHa$| 3awmTa 6ETOHHbIX KOHCprKLI,I/IVI, HaXoOAWKNXCA HUXKe YPOBHA IPyHTAa, npegycmMmoTpeHa 3
croamMmum MO)J,VICbVILI,VIpOBaHHOVI nonwmepHoﬂ CUHTETUYECKON CMOJSbI Ha 6MTyMHO-Kay‘-IyKOBOI7I OCHOBE C
obuen TONWMHOM cnosa He MeHee 1 MM co cnenoyrwmMn Xxapaktepuctmkamm:

e Temnepartypa akcnnyatauuu: ot =30 go +100 °C;
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e  OOHOKOMMOHEHTHAS;
e OGecneunBaeT OeCLUOBHYIO, BOOO- M NAPOHENPOHMLI@aEMY0 MeEMOpaHYy;
e YCcTOM4YMBA K XMMMKaTaM U COMAM.

Bce HapyxHble noBepxHoCcTM OGeToHa ¢yHaameHToB Ha 150 MM Huxke M Ha 300 MM Bblwe
NIIAHUPOBOYHOM OTMETKM 3EMIIM MOKPbLIBAOTCA 2 CrOsIMU CBETIIO-CEPOM 3MOKCUOHOM Kpacku Co
crneaylLWwmMmn XapakTepucTMKaMu:

. ,D,ByXKOMI'IOHeHTHaF-I, HETOKCUYHas,
e YCTOMYMBA K XMMUYECKM aKTUBHbLIM BELLECTBAM.

r3y-19:

F1,F2,F3,F4,F9,F10,F12, F14, F15, F16, F17, F18, F19, F20, EQF2 — npoekTpyembii dhyHOaMEHT
cTtonb4yartoro Tvna, npeaBapuTEnbHO W3rOTOBMEHHbIN, ANS YCTAHOBKM TPYOHbLIX OMOp U NIowWagku
obcnyxmBaHusi, MayvTbl OCBELLEHUs], C pa3Mepamu nogowsbl B nnaHe 1,6x1,6m, 2,0x2,0m, 1,2x1,2m,
2,0x3,2m, 1,2*2,6m, 1,6%2,6m, 1,6x3,4Mm, 2,0x2,6Mm, 2,4x2,4m, 2,0°2,2Mm, 2,2x2,6Mm, 1,4x1,9m, 1,7x1,7m,
1,6x2,0m rny6uHon 3anoxeHus 1,5 m.
BetoH knacca C20/25 no HTM PK 02-01-1.4-2011, cynbdartocTtonkuin, Ana npoTUBOAENCTBUSA
arpeccuBHbLIM cpefam aKcnnyaTaumm KOHCTpyKumKn. Knacc 6etoHa no mopo3socTonkoctn F200. PaGoyas
apmMatypa BepXHero v HUXHero nosicoB noaowwsbl dyHaameHTa anam.16 A400 no FOCT 34028-2016.
YacToTa wara npogoneHbix ctepxkHen 200 MM, nonepeyHblx — 200 Mm. [N TpaHCNOPTUPOBKK, 3arpy3ku
W BbIFPY3KU U34enui, B HEM NPedyCMOTPEHO OTBEpPCTUE, orunb3oBaHHoe 13 Tpybon anam.110 mm 1 ¢
TOMLLMNHOWM CTEHKM 4,2 MM.
Mog nogowBon oyHaamMeHTa npeaycmaTpmBaeTcs:
MonunaTtuneHoseIn nnuct copt 1000;
BeToHHas nogroToBka 3 6eToHa knacca B15 - 50 mm;
3acbinka 6F - 300 mm;
eoTekcTunbHast membpaHa Tmn 1;

®  YNNOTHEHHbIN FPYHT.
[aHHbI TUN doyHOaMeHTa CRyXWT A58 NOCNeayoLe YCTaHOBKN Ha HEro TPYOHLIX onop.

F5, F6, F7, F8, F11, F13, EQF1— npoektupyembii OyHAAMEHT NAWTHOIO Twna, NpeABapUTENibHO
W3rOTOBMEHHbIN ONA yCcTaHoBKM TPyOHbIXx onop 0,6x0,6m rnybuHon 3anoxenus 0,4 m, 0,8x2,1m
rny6uHon 3anoxenus 0,4 m, 0,7x0,7m rnybuHon 3anoxenus 0,4 m; obopypoBaHusa KWI1 0,6x0,6m
rnybuHon 3anoxenusa 0,4 M, nnowagka goctyna 0,8x1,3m rnybuHon 3anoxerusi 0,2 M, NnepexogHoro
mocTtuka 1,2x1,3m rnybuHon 3anoxeHus 0,35 M 1 necTHMLbI NNoWwanku AocTyna ¢ pasMmepaMu B NfaHe
0,8*1,9 m rmybuHon 3anoxeHus 0,2 m.

BetoH knacca C20/25 no HTM PK 02-01-1.4-2011, cynbdaToCTOMKMA, ANA NPOTMBOAENCTBUSA
arpeccuBHbIM cpeam aKcnnyaTauumn KoHCTpyKuun. Knacc 6etoHa no moposoctonkocty F200. Pabouas
apmatypa BEPXHEro 1 HUXXHEro NosicoB NogoLwBbl pyHaameHTa gnam.16 A400 no FOCT 34028-2016.
Yactorta wara npogonbHbeix ctepxkHen 200 MM, nonepeyHbix — 200 mm. [Insg TpaHCNOPTUPOBKM, 3arpy3ku
N BbIFPY3KW U34enui, B HEM NPeayCcMOTPEHO OTBEPCTMNE, Orunb3oBaHHoe 13 Tpybon anam.110 mm 1 ¢
TOnwmMHOM cTeHkn 4,2 MM. [na TpaHCNOpPTUMPOBKM, 3arpy3km W BbIrpyskun dyHoameHToB F8
NpeayCMOTPEHbI MOHTaXHble NeTnu u3 apmatypbl A240 J16.

Moa nogowBor dyHAamMeHTa npegycmaTpuBaeTcs:

MonnaTtuneHoBkin nuct copt 1000;
BeTtoHHas noagroToska M3 6etoHa knacca B15 - 50 mm;
3acbinka 6F - 300 mm;
eoTekcTunbHast MmembpaHa Tmn 1;
e  YNMOTHEHHbLIN FPYHT.
OaHHbIn  TMN dyHOaMeHTa CRyXuT Ans  nocnegylowen YCTaHOBKM Ha Hero TpybHbIX onop,
obopyanoBaHWsa 1 NNoLagok 4ocTyna.

Moandukaums cyuecteyoLlimnx pyHaamenTos PS-1400, PS-1401, PS-1402, PS-1403 — noAKONOHHMKN
¢ pasmepamu B nnaHe 0,5%0,5 m 1 BbicOTON 1,2 M U3rOTOBMEHbI HA CyLLECTBYOLLEM (hyHOamMeHTe PS-
1400, PS-1401, PS-1402, PS-1403. OcHoBaHus nmeeT TonwumHy 0,8m 1 pasmepsl B nnaHe 2,0x2,4m,
2,4x2,4m, 1,6x1,8m, 1,2x1,4m. BeToH knacca C20/25 no HTM PK 02-01-1.4-2011, cynbdaTocTonkui,
ONs  NpOTMBOAEWCTBUS arpeccuMBHbBIM CpefaM  3JKcrnyaTaumm KoHCTpykumu. Knacc GetoHa no
Mopo3socTtonkoctn F200. Pabouas apmartypa ¢dyHaameHTa guam.16 A400 no FOCT 34028-2016.
Yacrtota wara crepxHern 200 mm.
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r3y-5:

F1, F3, F9, F11, F12 — npoekrtupyembin dyHOamMeHT cTonéyaroro Tuna, npeaBaputeribHO
N3roTOBMEHHBIN, AN YCTaHOBKN TPYOHbLIX OMop, C pasMepamu nodowsbl B nnaHe 1,6%1,6m, 1,2*1,2m,
1,4*1,9m, 2,2*2,3m, 2,2*2,6m rnybrHon 3anoxeHns 1,5 m.

BetoH knacca C20/25 no HTM PK 02-01-1.4-2011, cynbdartocTtonkuin, Ana npoTUBOAENCTBUSA
arpeccuBHbIM cpeam aKcnyaTaumm KOHCTpyKumKn. Knacc 6eToHa no mopo3socTtonkoctn F200. Paboyas
apmaTypa BEPXHEr0 N HWXKHEro nosicoB nodowsbl yHaameHTa anam.16 A400 no FOCT 34028-2016.
YacToTa wara npogonsHbeix ctepxkHen 200 MM, nonepeyHbix — 200 Mm. [N TpaHCNOPTUPOBKK, 3arpy3ku
W BbIFPY3KW M3OENWIA, B HEM NPeayCMOTPEHO OTBEepCTUE, orunb3oBaHHoe 13 Tpybon anam.110 mm 1 ¢
TOMLLMHOWM CTEHKM 4,2 MM.

Mog nogowBon oyHaameHTa npeaycmaTpmBaeTcs:

MonuatuneHosbin nuct copt 1000;
BeToHHas nogroToBka 3 6eToHa knnacca B15 - 50 mm, 100 mm ons 3anvMBaeMbIxX N0 MECTY;
3acbinka 6F - 300 mm;
eoTekcTunbHas membpaHa Tmn 1;
®  YNNOTHEHHbLIN FPYHT.
[aHHble TUNbl PyHAAMEHTOB CMYXUT A1 MOCNeayoLen YCTaHOBKN Ha HEro TPyOHbLIX onop.

F2,F4, F5, F6, F7, F8, F10, EQF1 — npoekTupyembin chyHOaMeHT NIANTHOro TMna, NpeaBapuTeribHO
W3roTOBIEHHbIN, AN YCTAHOBKM TPYOHbIX oOMop, nnowagkm goctyna m obopypoBaHua KUIT ¢
pa3mepamu B nnaHe 0,6*0,6 m rmybuHon 3anoxenust 0,4 m, 1,2*1,2 m, rmybuHon 3anoxexusi 0,3 m,
1,75*4,1 m rybuHon 3anoxenunsa 0,3 m, 0,7*0,7 m rnybuHon 3anoxenus 0,3 m, 0,6*1,2 m rnybuHom
3anoxenus 0,3 m, 1,1*1,65 m rnybuHon 3anoxeHus 0,3 m.

BetoH knacca C20/25 no HTM PK 02-01-1.4-2011, cynbdaToCTOMKMA, ANA NPOTMBOAENCTBUSA
arpeccuBHbIM cpeam aKcnnyaTauumn KoHCTpyKuun. Knacc 6etoHa no moposoctonkocty F200. Pabouas
apmMatypa BEpXHero 1 HUXHero nosicos noaowwsbl dyHaameHTa gnam.16 A400 no FOCT 34028-2016.
YactoTa wara npogonbHbeix ctepxkHen 200 MM, nonepeyHbix — 200 mm. [Insg TpaHCNOPTUPOBKK, 3arpy3ku
N BbIFPY3KW U34enui, B HEM NPeayCMOTPEHO OTBEPCTMNE, Orunb3oBaHHoe 13 Tpybon anam.110 mm 1 ¢
TOMWMHON CTeHkn 4,2 MM. [ns TpaHCNOpTUPOBKW, 3arpy3knm U BbIrpy3ku dyHaameHTa F6, B Hem
NpeayCMOTPEHbI MOHTaXHble NeTnu u3 apmatypbl A240 J25.

Moa nogowBo yHAamMeHTa npegycmaTpuBaeTcs:

MonunaTtuneHosein nuct copt 1000;
BeToHHas nogroToBka 3 6eToHa knacca B15 - 50 mwm;
3acblinka 6F - 300 mm;
eoTekcTunbHast MembpaHa Tmn 1;
®  YNNOTHEHHbLIN FPYHT.
HaHHbIt TUNbI yHOAMEHTOB CRYXXWUT ONS NOCNeayoLen yCTaHOBKN Ha Hero TpyOHbIX onop 1 NroLwaakm
gocrtyna.

r3y-20:

F1,F3, F6, F9 — npoekTupyembin dyHOAaMEHT cTONGYaTOro TMna, NpeaBapuTeribHO U3roTOBIIEHHbIN,
0N yCTaHOBKM TPYOHbIX OMOp M MNfowagkM ocTyna, ¢ pasMepaMy nogowsbl B nnaHe 1,6%1,6m,
2,0*2,2m, 1,2*1,2m, 1,6*1,7m rny6uHon 3anoxenus 1,5m. betoH knacca C20/25 no HTM PK 02-01-1.4-
2011, cynbaToCTOMKUN, ANA NPOTUBOLENCTBUSA arpecCyBHBIM Cpedam 3KCrnyaTauum KOHCTPYKLUN.
Knacc 6etoHa no mopo3soctonkoctn F200. Paboyas apmaTypa BEPXHETO N HUXKHErO MOSICOB MOAOLLBbI
dyHoameHTa gnam.16 A400 no MOCT 34028-2016. YactoTa wara npoaonbHbIx ctepxHen 200 mMm,
nonepeyHbix — 200 MM. [1na TpaHCNOPTMPOBKX, 3arpy3ku U BbIrPY3KU U3AENUIN, B HEM NPeayCMOTPEHO
oTBepcTUe, ormnb3oBaHHoe M3 Tpybon anam.110 MM 1 C TONLUMHON CTEHKUN 4,2 MM.

Moa nopowBor dyHaAamMeHTa npegycmaTpuBaeTcs:

MonuatuneHosbln nuct copt 1000;

BeTtoHHas noarotoBka 13 6etoHa knacca B15 - 50 mwm;
3acbinka 6F - 300 mm;

eoTekcTuUnbHast MembpaHa T1n 1;

YNNOTHEHHbIV IPYHT.
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[aHHbIM TN pyHOAMEHTa CNYXXUT AN NOCNeAyoLWEeN YCTaHOBKM Ha HEro TpyOHbIX OMop M NMoLWaaKm
gocrtyna.

F2, F4, F8, F10 — npoeKkTMpyeMbiii NIUTHbIW (byHOAMEHT, npeaBapuTenibHO M3roTOBMEHHbIW, AN
yCTaHOBKM TpyOHLIX onop, nrowaaku goctyna un obopynosaHus KUM ¢ pasamepamu B nnaHe 0,6*0,6m
rny6uHon 3anoxenus 0,4 m, 0,7*1,5 m rnybuHon 3anoxexus 0,3 m, 0,95*1,25 m rnybuHon 3anoxeHus
0,3 m, 1,3*2,7 m rnybuHon 3anoxenus 0,3 m. betoH knacca C20/25 no HTN PK 02-01-1.4-2011,
CynbdaToCTONKMIN, AN NPOTUBOLAENCTBUSA arpeccMBHbIM Cpedam JKCniyaTtaumm KOHCTpykumu. Knacc
fetoHa no moposoctonkoctn F200. Pabouas apmaTypa BEPXHErO W HWXKHEro MOSICOB MOAOLLBbI
dyHaoameHTa avam.12 A400 no FOCT 34028-2016. YacTtoTa wara npogosnbHbIX ctepxxHen 200 mm,
nonepeyHbix — 200 Mmm. [Jnst yCTaHOBKM KaberbHbIX JTOTKOB NPOEKTOM NMpefyCMOTPEHO NCMONb30BaHNe
aHKepHbIx 6onToB. [ns TPaHCMOPTUPOBKM, 3arpy3kM U BbIFPY3KU M3OENUA, B HEM NPeayCMOTPEHO
oTBepcTUe, ornnb3oBaHHoe 10 Tpybon amam.110 MM 1 C TonwmHOW CcTeHkn 4,2 MMm. Tak xe ans
TPaHCMOPTUPOBKKN, 3arpy3kn M BbIFPY3KNM HEKOTOPLIX U3AENUA, B HEM NPegyCMOTPEHbl MOHTaXHbIE
netnu u3 apmatypbl A240 J16.

Moaundmkaums cyuiectsytouero doyHaamenta F5, F7 — doyHoameHT cton64aTtoro Tuna ¢ pasmepamu B
nnaHe F5: 2,5*2,6m rnybuHon 3anoxenusa 1,5 m, 1,6*2,2m rnybuHon 3anoxeHusa 1,5 m. beToH knacca
C20/25 no HTN PK 02-01-1.4-2011, cynbhaTOCTONKMIA, ANS NPOTUBOAENCTBUS arpecCMBHbBIM cpedam
akcnnyaTaummM KoHCTpykumu. Knacc 6etoHa no wmoposocTtonkoctn F200. Pabouas apmartypa
dyHaoameHTa agnam.16 A400 no FOCT 34028-2016. YactoTa wara crepxHer 200 mm.

unm

F1, F3, F7, F9, EQF1 — npoektupyembin cdyHOameHT cTtonbyaToro Tuna, npeaBaputeribHO
N3roTOBMEHHbIN, ANA YCTAHOBKU TPYOHbIX ONOP M Nowaakm AocTyna, C pasmepamu noJoLLBbl B nnaHe
1,6x1,6m, 1,2x1,2m, 1,6x2,0m, 2,8x2,8Mm, 1,7x1,7m, rnybuHon 3anoxeHmsa 1,5 m. betoH knacca C20/25
no HTM PK 02-01-1.4-2011, cynbdaToCTOnkui, ANnd nNpoTUBOOAEUCTBUSA arpeccuBHbIM cpefam
aKcnnyaTaumm KOHCTpykummn. Knacc 6etoHa no mopo3soctorkoctn F200. Paboyasi apmaTtypa BepxHero
W HWKHEero nosicos nopowsbl dyHaameHta gnam.16 A400 no FOCT 34028-2016. YactoTta wara
npogonbHbix ctepxkHer 200 MM, nonepeyHbix — 200 MM. [Ins ycTaHOBKM KabemnbHbIX NOTKOB NPOEKTOM
NpeayCMOTPEHbl MCMOMb30BaHNE aHKepHbIXx OonToB. [ns TpaHCMOPTMPOBKW, 3arpy3ku WU BbIrPYy3Ku
n3genvn, B HeEM NpegycMoTpeHO OTBepCTME, orunb3oBaHHoe 13 Tpybon anam.110 MM u ¢ TONLWMHOM
CTEHKM 4,2 MM.

Mog nogolwBon oyHaamMeHTa npeaycmaTpmBaeTcs:

MonuaTtuneHoskin nmuct copt 1000;
BeToHHas nogrotoBka n3 6etoHa knacca B15 — 50 mwm;
3acbinka 6F — 300 mm;
eoTekcTuUnbHas membpaHa Tmn 1;
®  YNNOTHEHHbLIN FPYHT.
[aHHbI TN pyHAAMeEHTa CNyXWUT ONs Nocrnegyowen yCTaHOBKM Ha Hero TpyOHbIX onop u crtonda
OCBELLIEHUS.

F2, EQF1, F4, F5, F6, F8, F10, F11, — npoektupyembin ¢dyHOAAMEHT MJIUTHOroO TUNAa,
npeaBapuTENbHO M3rOTOBMEHHbIN, ANS YCTAHOBKM TPYOHbIX ONOP M MIIOWaaku 4oCcTyna, ¢ pa3mepamu
B nnaHe 0,6x0,6 m rnybuHon 3anoxeHus 0,4 m, 1,2x1,2 M rnyduHon 3anoxexus 0,3 M, 0,7x1,24 m
rny6uHon 3anoxenus 0,3 m, 0,8x0,8 m, rmybuHon 3anoxenus 0,4 m, 0,6x0,8 m, rnyOmnHOM 3anoxeHnst
0,4 m, 0,8x1,1 M, rnybuHon 3anoxenuna 0,2 m, 0,8x1,25 m, rmybuHon 3anoxeHusa 0,4 m. BeToH knacca
C20/25 no HTM PK 02-01-1.4-2011, cynbaTOCTONKMIN, ANS NPOTUBOAENCTBUSA arpecCUMBHbIM cpeaam
akcnnyaTauum KoHCTpyKuun. Knacc 6etoHa no moposoctonkoctn F200. Paboyas apmaTtypa BepxHero
W HWKHEero nosicos nopowsbl dyHaameHTa guam.12 A400 no FOCT 34028-2016. YactoTta wara
npoaonbHbix ctepxkHen 200 MM, nonepeyHbix — 200 Mm. [Ina TpaHCNOPTUPOBKY, 3arpy3kn U BbIrPY3KU
n3genvii, B HeM NpeaycMOTPEHO OTBEPCTUE, ornnb3oBaHHoe 13 Tpybon guam.110 MM 1 C TONLMHOWN
CTeHKM 4,2 MM..

Mop nopowBor dyHAameHTa npegycmaTpuBaeTcs:

MonnaTtuneHoBkin nuct copt 1000;

BetoHHasa nogroTtoBka n3 6etoHa knacca B15 - 50 mwm;
3acbinka 6F - 300 mm;

eoTekcTuUnbHast MmembpaHa Tmn 1;
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®  YNNOTHEHHbLIN FPYHT.
OaHHbI TUN byHOaMeHTa Cny>XuT Ans nocrnegyrowen YyCTaHOBKM Ha Hero TpyGHbIX Onop, YCTaHOBKY
nnowagok obcnyxmeaHus, obopygosaHusa KA.

7.4 TpoeKTnpyembi aHKEepPHbIA GIOK

AHKepHbI 6nok AB1, MOHONWUTHBIV NAWUTHBIM byHAamMeHT ana 12" TpybonpoBoga ¢ pasmepamu B
nnaHe 13,5x8 m, TonwwmHon 0,8 M, rnmybuHon 3anoxeHusa 5,0 m. betoH knacca C30/37 no HTMN PK 02-
01-1.4-2011, cynbGaToCTONKMIA, ANA NpPOTMBOOENCTBUSA arpeccuBHbIM Cpedam  3KchnnyaTauum
KOHCTpyKumn. Knacc 6etoHa no moposoctonkoctn F200. Paboyas apmatypa BEPXHErO U HWKHErO
noscos nogoLwBbl gyHaameHTta guam. 20 1 20 A400 no NOCT 34028-2016. YacTtoTa wara npogosibHbIX
ctepxHen 200 mm, nonepeyHbix — 200 mm. NMoa nogowson hyHaameHTa npegycMaTpuBaeTCs:
MonuatuneHosbin nuct copt 1000;

BeTtoHHas nogrotoBka n3 6etoHa knacca C12/15 — 100 mm;

Bacbinka 6F - 300 mm;

eoTekcTuUnbHass membpaHa Tmn 1;

YNNOTHEHHbIV IPYHT.

AHKepHbI 6nok AB2, MOHONWUTHLIV NAWUTHBIM byHAamMeHT ana 127 TpybonpoBoga ¢ pa3mepamu B
nnaHe 9,5*8 m, TonwmHon 0,8 m, rmybuHon 3anoxeHus 4,2 m. betoH knacca C30/37 no HTIM PK 02-01-
1.4-2011, cynbdarocTovikun, Ons NpOTUBOAEWCTBMSI  arpeccuMBHBIM  cCpedam  3KCrsyaTauuu
KOHCTpyKumn. Knacc 6etoHa no moposoctonkoctn F200. Pabouas apmatypa BEPXHErO M HWKHErO
noscos nogoLwBbl gyHaameHTa guam. 20 n 20 A400 no NOCT 34028-2016. YacTtoTa wara npogosibHbIX
ctepxHen 200 mm, nonepeyHbix — 200 mm. Moa nogowson hyHaameHTa npegycMaTpuBaeTCs:
MonuatuneHosbin nuct copt 1000;

BeTtoHHas nogrotoBka n3 6etoHa knacca C12/15 — 100 mm;

3acbinka 6F - 300 mm;

eoTekcTuUnbHas MembpaHa Tmn 1;

YNNOTHEHHbIV IPYHT.

7.5 MeTannnyeckme KOHCTPYKLUN

KoHcTpyKkuumn n matepuansl coopyxeHusi cootsetctytoT TY TLUO CIV-SU-398-TCO n ctraHgaptam PK.

Cb6op Harpy3ok Ha CTpouTenbHble KOHCTpykumm npousBegeH B cooTtBetctBum ¢ CI PK EN
1991:2002/2011 n TY TLWWO CIV-DU-5009-TCO.

PacuyeT KOHCTpykuuin BbinonHancs B nporpammHom komnnekce BENTLEY STAAD.Pro Connect
Edition V22. lNpoussoguncsa nogbop v npoBepka CEYEHUN SMEMEHTOB KOHCTPYKUMUA MO MEPBON U
BTOPOW rpynnam npeaernbHbIX COCTOSAHNNA.

PacuyeT KOHCTpyKUuMIiA npou3Bogurics B cooTBeTcTBuM C TpeboaHusimvu EN 1993, Eurocode 3.
«[lMpoekTupoBaHne metannokoHcTpykuun» n CM PK EN 1991:2002/2011.

PacueTbl dyHOameHTOB, KOTOpble BKM4YawT B ceba nogbop pasmepoB nodowBbl, M nogbop
apmupoBaHus, BeinonHeHsl B BENTLEY STAAD.Pro Connect Edition V22. c nog6opom apmaTtypbl B
FIN EC 2022.

Onopbl  TpybonpoBoOoB [OMKHbI OblTb  CMOHTMPOBaHbl C MPUMEHEHUEM METarOKOHCTPYKLUA
YTBEPXKAEHHOWN MapKu.

B coctaB ncnonb3yembix Npodunen copToBoro npokara Bxogat Asytaspbl 6anovHsie no CTO ACHM
20-93 n weennepsl no FOCT 8240-97.

KoHcTpykuumn n matepmansl TpybHbix onop cootsetcTaytoT TY TLWWO CIV-SU-398-TCO 1 Hopmam PK.

MaTepuanbl cTanbHbIX KOHCTPYKLWUA U X MapKuM cooTBeTCTBYIOT TpeboBaHuam FOCT 380-2005, TOCT
27772-2021 v CIN PK EN 1993:2007/2011.

[ns Bcex OCHOBHbIX HECYLLMX 3NIEMEHTOB M BTOPOCTENEHHBIX 3NIEMEHTOB (KaTeropusa matepuanos A1,
A2, cornacHo npunoxenuto A, CIV-SU-398-TCO) wncnonb3yetcs mapka C345 ¢ MuHMManbHOM
rapaHTMpPOBaHHOW MPOAONbHOM BENWYMHONM yaapHon BAskocTu no Lapnu Ha obpasuax ¢ V un U-
o6pasHbiM Hagpe3om paBHon 34 [x/cm2 npu Temnepatype —40 °C.

CornacHo CIV-SU-398-TCO n NOCT 23118-2019 gns mMeTan/mMyeckux KOHCTPYKUMN HAaCTOSILLEro
npoekTa NpUHAT | 1 Il meTo HepaspyLuatoLero KOHTPOS.
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CoeanHEeHWs KOHCTPYKLMIA CBapHble 3aBOACKNE U BONTOBbIE MOHTaXHbIE.
KoHCTpyKUuus coeguHeHnn cooTBeTCcTByeT HopMmaTuBHbIM TpeboBaHmam CIM PK EN 1993:2007/2011.

Mocne W3roToBNEHUS BCE MNOBEPXHOCTM CTalbHbIX KOHCTPYKUMA [OOIMKHbI  OblTb  O4YMLLEHbI
NecKOCTPYNHbIM METOAOM, OrpyHTOBaHbI U OkpalleHbl cornacHo TY TWWO COM-SU-4743-TCO, COM-
SU-5191-TCO.

Tpy6Hble onopbl npeaBapuTeribHO NM3roToBJ1IEHHBbIE, BbIMOJIHEHBI B BUAE ONHOYHbIX CTOEK. OcHoBHble
coeiMHEeHNA — CBapHble B 3aBOACKMX YyCNOBUAX, MOHTaXHbl€ COeUHEHNA Ha BbICOKOMPOYHbIX bonTax.

KonoHHa - npokaTtHbii aByTasp 20WU1, 20K2 no CTO ACYM 20-93. Knacc ctanu C345-2 no NOCT
27772-2021.

Banku TpyGHbIX onop — npokaTHbIn AByTasp 20LU1, 20K2 no CTO ACYM 20-93. Knacc ctann C345-2
no NOCT 27772-2021.

MNnowagku obcnyXMBaHUs _NMPOEKTUPYEMble npeaBapuTeribHO U3roToBfieHHaa pamMa Aangd
npeanocTtaBneHna OoCTtyna K KnanaHamMm U 3akKpbiTbiIM 30HaAM. OcHOBHble coeguHeHUst — cBapHbie B
3aBOACKUX yCNoBUAX, MOHTaXHble COeaANHEHNA Ha BbICOKOMPOYHbIX donTax.

KonoHHa — npokaTtHbein weennep 20N no FOCT 8240-97, knacc ctanu C345-2.

"maBHble 6ankn — npokaTHbIn weennep 20l no FOCT 8240-97, knacc ctanu C345-2.
BTopocTeneHHble 6anku — npokaTtHbIn weennep 20N no FOCT 8240-97, knacc ctanu C345-2.
BepTukanbHble U ropu3oHTanbHble CBSA3U NPUHSATLI N3 paBHOMOMOYHbIX yronkoB 75x8, FOCT 8509-93.
CTolikn nopy4Hen - paBHOMNOMNOYHbIX yrornkos 75x8, TOCT 8509-93.

Mepuna nopy4yHen — ctanbHasa Tpyba @42,0x4,0 n 348,3x4,0, FOCT 8732-78

MokpbITME NOBEPXHOCTEW ANS NPOX0oAa NepcoHana BhINOMHEHO U3 pelueTyaToro HacTuna 30x5.

HoBasa Tpy6Has 3cTakaga npeaBapuTenbHO WM3TrOTOBMIEHHAs pama [Aafis ornopa TpyGonpoBOAOB.
OCHOBHblE COEMHEHUs — CBapHble B 3aBOACKMX YCIOBUSAX, MOHTaXHble COeAMHEHMsT Ha
BbICOKOMPOYHbIX GorTax.

KonoHHa — npokaTHbin aByTasp 301 no CTO ACYM 20-93. Knacc ctanu C345-2 no NOCT 27772-
2021.

MMaBHble 6ankn — npokaTHbln AsyTasp 301 no CTO ACYM 20-93. Knacc ctanu C345-2 no NOCT
27772-2021.

BTopocTeneHHble 6anku — npokaTtHbii aByTaBp 20K2 no CTO ACYM 20-93. Knacc ctanu C345-2 no
FOCT 27772-2021.

BepTukanbHble U rOpn3oHTarnbHbIE CBA3M NPUHATHLI U3 paBHOMOMNOYHbIX yronkos 100x8, FOCT 8509-93.

KoHcornbHble onopbl, 3akpennéHHble ¢ NoMoLLbo 60nToB. MNpodunb Ucnonb3yeTcs U3 paBHOMOMOYHbIX
yronkoB 100x8, FOCT 8509-93. Knacc ctann C345-2 no NOCT 27772-2021.

7.6 OOBLEeM AeMOHTaXHbIX paboT

O6bem paboT No AeMOHTaxy BKMYaeT B cebs:

e BpeMeHHbIi OEMOHTaX CyLLECTBYIOLLMX METANTIOKOHCTPYKUMIA nrowankm obcnyxmBaHusa Ha
obbekTax 3Y-19;

[leMOoHTax CyLLeCTBYOLMX METANIOKOHCTPYKLMIA onop Ha obbekTax M3Y-19, UMM un M3Y-20;
JdemoHTax cylecTBytowmx gyHaameHToB Ha obbektax '3Y-19, UMM n r3Y-20;

[eMoHTax CyLLeCTBYIOLLMX NOCTaMeEHTOB Ha obbekTe M3Y-19;

[eMoHTax cyLlecTByHOLLEro aHkepHoro 6noka Ha o6bekTe 3Y-5.
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8.0 TEXHMWYECKMUE PELUEHUA NO SJIEKTPOCHABXEHUIO

8.1 OoOwue cBegeHuns

Llenbto gaHHOM 4acTm npoekTa sBnsieTca paspaboTka WHXEHEPHO-TEXHUYECKMX pPeLleHui Mo
aneKkTpocHabxeHno noTpebutener anekTpooborpesa v NPUBOLOB KanaHoB, PELLEHUI MO OCBELLEHWNIO
1 3a3eMIIEHNIO NIOLWAOKN.

[MpoeKTHble peLleHus NPUHATBI B COOTBETCTBUW C HOPMAaTUBHO-TEXHWYECKMMU JokymeHTamu PK,
MexayHapoaHbIMu Hopmamun n TY TLWO:

My3 PK 2015 lMNMpaBuna ycTponcTBa aNeKkTpoyCTaHOBOK;

CH PK 4.04-07-2023 9neKTpoTexHu4eckue yCTpOMUCTBa;

ELC-DU-5135-TCO O6bLee yCTPOMCTBO 3NEKTPOYCTAHOBOK HA3EMHbIX COOPYXXEHWIA;
ELC-SU-1675-TCO MoHTax aneKTpoTeXHUYecKoro 06opynoBaHusi.

8.2 Cwucrema aneKkTpocHabxeHuns
Hactosiwum npoektom OygeTr npegycMOTPEHO 3MEeKTPOCHabXeHne HOBbIX noTpebuTtenen Ha
nnowagkax 3Y-5, r3y-19, r3y-20 n LrNm.

O6beM OaHHOro NpoekTa Mo SMEKTPUYECKOW YacTu 3aknyaeTcsa B obecneyeHun 3neKkTpuyeckomn
3Hepruen cnepyowero obopyaoBaHus:

MpuBOAbI KNanaHoB;
AnekTpooborpes;

CapouHble poseTku (M3Y-19 n LUMNM);
OcseLuenune (MF3Y-19 u LINMM) ;

Cuctema anektpocHabxeHus natunposogHas (L1, L2, L3, N, PE) HanpsikeHnem 660, 400/230 B ¢
yactotomn 50 I'u. Cuctema 3asemnenHnsa TN-S.

Mo kaTeropym HaZEXHOCTU SNEKTPOCHaAbXeHUs npoekTupyemble noTpebutenn otHocates k |l
KaTeropum.

MpeaBaputenbHas pacyeTHast MOLHOCTb COCTaBNSET:

M3y-5-5,7 kBt
3y-19 — 32,1 kBt
3Y-20 — 4,11 kBT
LrMM — 16,4kBT

B KkayecTBe WCTOYHMKOB MNWUTaHWS AN YCTAHOBOK M MoTpebuTene manow MowHocTn 6yayt
MCnonb30BaHbl pacnpeaenuTenbHble YCTPOWCTBa, NpuBeaeHHble B Tabnuue 1.
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Ta6bnuua 1
Ne MecTo- OBLekT HanmeHoBaHue 1 Homep )
nonoxeHue pacnpegenuTenbHOro ycTpomncTaa
OnekTpooborpes PacnpegenutenbHbii WIT
1 r3y-5 BHYTPUMNOLWAL0YHbIX TennocnyTHUKa
TpybonpoBooB 090-2100-TDB-51512
SnekTpocHatkeHne CwunoBowi pacnpefenurenbHbli WuT
2 r3y-5 3MEKTPOABMraTenen MOTOPHLIX | o5 o490 PDB-51513
3a0BWKEK
ONeKTPoCHabXKeHne CwunoBow pacnpefenurenbHbli WuT
3 r3y-19 OCBELLEHNS 1 CBApPOYHOM 090-2100-PDB-50619
pO3eTKu
OnekTtpooborpes PacnpegenurenbHbin WuT
4 r3y-19 BHYTPUMNNOLLAA0YHbIX TennocnyTH1Ka
Tpybonposoaos 090-2100-TDB-50621
AnekTtpooborpes PacnpegenurenbHbin WnT
5 r3y-19 BHYTPUMOLWAO0YHbIX TennocnyTHUKa
TpybonpoBogoB 090-2100-TDB-50622
6 [3Y-19 | onexpomsurarenes voropiux | CYI080% PACTDSRETMTE eI T
poA P 090-2100-PDB-50620
3aBUXKeEK
SnekTpocHatkeHne PacnpegenurenbHbii WUt
7 LifM 222;;?K%ﬁl<smramnem MOTOPHbIX TennocnyTHuka 2200-PDB-27982
8 LM OnekTpocHabxeHue PacnpegenutenbHbIn WAT
CBapO4YHOM PO3€ETKM TennocnyTHuka 2200-PDB-25984
AnekTpooborpes PacnpegenurenbHbii WUt
9 LM ?S;’égﬂgg:gﬁoﬂ:%b'x TennocnyTHuka 2200-PDB-26148
10 LM OnekTpocHabxeHne PacnpegenurenbHbin WnT
ocBelleHns ocselleHus 2200-LDB-9384
OnekTpooborpes .
11 r3y-20 BHYTPUNIIOLWAA0YHbIX PacnpeaenvTenbHbii T
Tpybonposogos TennocnytHuka 90-2100-TDB-51549
OnekTpooborpes .
12 r3y-20 BHYTPUNNOLLAA0UHbIX PacnpenenuTenbHblil LT
TpybonpoBogoB TennocnyTHuka 2100-PDB-28833
F3y-20 OnekTpocHabxeHue . .
13 aneKTpoaBuraTeneil MoTopHbix | CW0BOM pacnpefenuTenbHbli T
3aaBIKeK 090-2100-PDB-51553
8.3 Knaccudumkaumsa onacHbIX 30H

Knaccudgmkaumsa onacHbiX 30H U BbIOOp anekTpoobopynoBaHus Anst UCNOMb30BaHWUst B ONACHbIX 30HaX
OCYLLIECTBNATLCA cornacHo TpeboBaHmsam Y3 PK 2015, TY TWO O-ST-2012 wu

OOMKHBbI
cooTBeTCTBYOWMUX TY.

Mpn HeobxogmmocTn TpeboBaHus MYS PK 2015 pononHsiotcs TpeboBaHMsIMU, NpUBEOEHHbIMU B
ctangapte IEC 60079, a Takke B HOpMax TexHuku 6esonacHocTn MHcTutyta Hedptun yacte 15 (Mpasuna
Knaccudmkaumm 3oH ons HedTe4oObIBaOLWMX YCTAHOBOK).
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8.4 JnekTpoobopyaoBaHMe B OnacHbIX 30Hax

MpoekTupoBaHue anekTpoobopyaoBaHMA MPOU3BOAUTCS Ha OCHOBaHWM YTBEPXOEHHON CXeMbl
KnaccmduKaLuum onacHbIX Y4acTKOB, MpPU 3TOM YYUTbIBAOTCA TpebOoBaHWSs, YCTaHOBMEHHblE Mpu
nposegeHnn aHanusos AOPIT/ASXOO®.

Mopbop aneKkTpuyeckux yCTpoUCTB NPON3BOLAMTCS HA OCHOBAHMM CXeMbI Knaccudukaumm y4acTkoB U B
cootBeTcTBUKM ¢ TY TLHO O-ST-2012.

8.5 Kabenu n kabenbHble BBOAbI

Kabenu 6yayT nogobpaHbl C y4eTOM NapaMeTpoB MO HaMNpsKeHUI0, MeToAa 3a3eMSIEHNA CUCTEMBI
M TuMna WX YycTaHoBkM. MaTtepmanom [Ansi MNPOBOAHMKOB CHYXWT OTOXOKEHas ronas mefdb,
TOKOMPOBOASLLME XWUMbl CKpyYeHHble. [na nutaHua notpebutenen mncnonb3oBaHbl kabenu tuna C1
(Meab/CLUNS/CMNB/MBX) cornacHo TY TWO ELC-SU-6032-TCO. KabenbHble ynnoTHeHUs1 (BBOAbI)
OOMKHbI BbITb KOMMPECCUOHHOTO TUMa, U3roTOBIEHb! U3 NMATyHU C HUKENTMPOBAHHbLIM MOKPbITUEM WU
HepXaBewLen cTanM M [AOMKHbl obecnevvMBaTb HapyXHOE W BHYTPEHHEEe YMIOTHEHWEe Ans
aKcnnyaTaumm BHE NOMELLEHWI N ObITb NPUIrogHbl A1 OKOHEYHOW 3a4erku TUMNOB Kabenewn, ykasaHHbIX
B 3asIBKE Ha 3aKyMnKy maTepuarnos.

KabenbHble BBOAbI [OOMKHbI ObITb CcepTMdUUMPOBAHbI Ha MNPUMEHEHWEe B OnacHbIX 30Hax
YCTaHOBMEHHOW KaTeropum B COOTBETCTBMM C TpebOBaHUSMM COOTBETCTBYIOLLMX KOHTPOMMPYHOLLMX
opraHoB PK. Kabenu wn ynnoTHUTENW [OMKHbI ObITb MNPUrOAHbLI ANS  YCHOBUWA HENpPepbIBHOW
aKcnnyatauum B BbICOKOKOPPO3WMHOM  3anblfieHHOM BO34yXe C CoAepXaHuem rasoobpasHoro
cepoBogopoaa H2S. KomnnekTtytoLme 4OMmMKHbI COOTBETCTBOBaTL TpebyeMoMy Knaccy B3pbiBO3aLUUThI,
C MPeanoYTUTENbHBIM UCTMONb30BaHNEM KabenbHbIX BBOAOB C ABONMHOM cepTudmkauven (Ex e / Ex d).

KabenbHble BBOAbI A0mMkHbI cooTBeTcTBOBaTh TY TLIO ELC-SU-6032-TCO.

8.6 Mpoknaaka kabenen

MpoekTom BGyaeT npefycMOTpeHa HaA3eMHas NPoKnaaKa CUIOBbIX M KOHTPOMbHbIX kabenen B noTkax,
C MakcuMmarnbHbIM MCMONb30BaAHMEM CYLLECTBYIOWMX KabemnbHbIX COoopyxeHun. B Tex mectax, rae
yknagka kabens 6ygeT npoMsBoAUTLCH NOA3EMHBIM METOAO0M, Heobxoanmo npugepxumeatbea TY TLWO
ELC-DU-5135-TCO, ELC-SU-1675-TCO n P-ST-6041.

HoBble kabenbHble NoTKW/KaHanbl AOMKHbI ObITb M3roTOBIEHLI METOA0M ropa4yero UMHKOBaHUA.

Kaxabiin kabenb 6yoeT MMeTb MapKMpOBKY COrfiacHo kabenbHoMy XypHany. MapkupoBka kabeneid
GyOeT BbINOMHATLCA METOOM LUTAaMMNOBaHUS Ha BMpKax M3 HepXKaBeloLLel cTany cornacHo ctaHaapTy
P-ST-6014 n TY TWO ELC-SU-1675-TCO.

Bce cnocobbl kabGenbHol pasBoaku, kabenbHble kaHanbl M kabernbHble CUCTEMbl COOTBETCTBYHOT
TpeboBannam MK 60364 n MY PK 2015.

8.7 Jnektpooborpes

[Ona noppepxaHna TemMnepaTypHOro pexuma, NpoeKToM fnpedycMaTpuBaeTCs YCTaHOBKA CUCTEMbI
anekTpooborpesa TpybonpoBoAOB TENMOCMYTHMKAMU Ha NUHUSX 1 npubopax KATI.

PelwweHusa no anektpooborpey TpybdonposoaoB 1 npubopor KNI NprvHATHI Ha OCHOBaAHUMN NCXOLHbIX
[aHHbIX OT TEXHONOrM4Yeckoro, TpybonpoBoaHoro otaenos n otaena KUI.

MutaHue anekTpooborpesa NpoM3BOOMTCS COrNacHO CMUCKY, MpMBeAeHHOMY B Tabnuue 1

Bce rpetowme kabenu n obopyagoBaHve Ans YCTAHOBKM B KNAcCUULMPOBAHHON 30HE [OSKHbI OblTb
onobpeHbl IECEX/CENELEC gnst npegnonaraemoro npMMeHeHusl.

CuncTeMa aneKkTpoTeNnoCnyTHNKOB pa3paboTaHa B COOTBETCTBUM C TpeboBaHMAMM, Kak ykaszaHo B MOK
60079-30-2-2011 n TY TWO ELC-SU-5136-TCO. lNpoektomM yumTbiBatoTCS TpeOOBaHNS CTaH4APTOB
PK, n Bo Bcexcny4yasix NpMHUMaloTCs camble HeGNnaronpusaTHbIE YCIOBUS A1151 KOHCTPYKLMIA.
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8.8 Cwucrema ocBelleHuUs

OcgelleHue nnowanok M3Y-5 n M3Y-20 npegycmatpmBaeTcs OT CYLLECTBYOLLMX NPOXEKTOPHbIX MayT
ocBelleHnsi. B cBA3M C [OOCTATOYHOM OCBELLEHHOCTbIO OT CYLLUECTBYIOLMX OMOP OCBELLEHMS
[OMONMHUTENBHOE OCBELLEHWE MIOWaAok He TpebyeTcs. B pamkax npoekTHbIX pelueHuin Oynet
NpegyCMOTPEHO YCTPOWCTBO CUCTEMBbI HApPYXXHOro ocBelleHnss nnowagok M3Y-19 u UMM c
NPUMEHEHNEM CBETOAMOAHLIX CBETUNbHMKOB, Pa3MELLEHHbIX Ha MPOXEKTOPHOW MadTe M onopax
HapyXHoro ocselleHusi. Kpome TOro, npoektom OydeT npedycMOTpeHa YCTaHOBKa LUTEMNCeSbHbIX
(cBapOYHbIX) PO3ETOK B 30HE NpoBeAeHUst paboT no mogepHusaummn. NutaHme CBETUINBHUKOB U PO3ETOK
npegycmatpmBaeTcs  OT  CYLLECTBYWLMX  pacrnpefenuTenibHbiX  LWWMTOB  COrMacHO  MEepeYHto,
npuBeaéHHoOMy B Tabnumue 1

Cuctema ocBelleHVss JomkHa oTBeyaTb TpeboBaHusAM, ykasaHHbimM B TY TLWO ELC-DU-5135-TCO
pasgen 16.

8.9 Cwucrtema 3a3emMneHUs N MOJIHUE3aLUTbI

[na sawuTtbl nNepcoHana OT yOapoB 3MeKTPUYECKMM TOKOM W 060pydoBaHWA OT MOBPEXAEHUS B
pesynbTaTe 3amblkaHWs TOKa Ha 3eMmio, CTAaTMYecKoro paspsaga W MOMHUM - MPOEKTOM
npeaycMaTpusaeTcsi CUCTEMa 3a3eMIEHNS.

Bce HeTokoBegyliMe MeTannmyeckue 4YacTu anekTpoobopynoBaHUSA HeOOXOOMMO MNPUCOEAVMHUTL K
obLweln cucteme 3asemneHus. OTO KOXyxu obopynoBaHusi, OpoHs kabenew, kabenbHble BBOAbI,
KNEMMHbIE W OTBETBUTENbHbIE KOPOOKM, NOTKM U KabernbHble KOHCTPYKUMW. Takke Kaxayro
KOHCTPYKLMIO, U34enNne yCTaHOBOK U 060pyA0oBaHNst HEO6X0AMMO OOSMKHBIM 06pa3om NpUCOeaUHUTL K
CUCTEME 3a3eMJIEHUSI B COOTBETCTBMM CO CTPOUTENBHBLIMU YEPTEXKAMMU.

lMpoekTom ByaeT NpegyCMOTPEHO 3allMTHOE 3a3eMrieHne B KOMOMHauum ¢ 3awuTHbIM OTKITIOYEHNEM.
3asemneHune OygeT BbINONMHEHO TpeTbel xunon (PE npoBogHUK) B 0AHOGA3HOM CETU U NATOW XWUOW B
TpexdasHon ceTu, HaumHas oT wuHbl PE pacnpegenutencHoro wuta. C uenbio ypaBHMBaHWSA
noTeHUnanoB MeTannmMyeckue kopnyca obopyaoBaHus, MeTannmMyeckne 4actu 3gaHui, a Takke Bce
3MNeKTpoobopyAOBaHNE [OIMKHO ObiTb MPUCOEOUHEHO K MNPOEKTUPYEMbIM KOHTYPY 3a3eMIleHus,
NPOEKTUPYyEMbI€ KOHTYPbl 3a3eMIIEHNSA MPUCOEANHSAIOTCS K CYLLECTBYIOLLMM KOHTYpam obLLe3aBOoACKOro
3asemneHunsa MeaHbiM kabenm B NBX n3onaumm, Nnpoknagka NpoBOAHMKA BbINOMHAETCA N0 OCHOBAHMIO
6eToHHON MroLLaAKM C MPUMEHEHMEM 3aLLMTHOIO aHTMBaHAANbHOMO KOXYyXa.

3HaueHne conpoTuMBIieHNA CUCTEMbI 3a3eMIieHnA [OOJIKHO OblTb MWHUMAInbHbBIM U HE [OOJMKHO
npesBblilaTb 1 Om B Nto6OM TOUKE CUCTEMbI 3a3EMIIEHNS.

3asemnuTenu u WnHbl OyayT BbINOMHEHBI B COOTBETCTBUM CO cTaHgaptamu TLWO P-ST-6003 n P-ST-
6004, P-ST-6060, P-ST-6070 n P-ST-6085.

Bce HoBoe 06opyAoBaHME M CTanbHbIE KOHCTPYKLUMM OyayT MOAKMIOYEHbI K CYLLECTBYHOLEN cUucTemMe
3asemnenus. [pu NpPOEeKTMPOBaHUM CUCTEMbI 3a3eMIlEHUs M MOJHMe3aWwuTbl, cobnogaroTes
TpeboBaHUs crieayloLMX HOPMaTUBHBIX JOKYMEHTOB:

1. MY3 PK 2015.
2. P-ST-6003 n P-ST-6004.
3. ELC-DU-5135-TCO.

MonHuesawuta nnowagok 3Y-5, M3Y-20 n UMM obecnednBaeTtcs CyLeCTBYOLWNMN CUCTEMaMM
MOJIHME3aLUNTbI, Peann30oBaHHbIMWN Ha NPOXEKTOPHbBIX MayTax M onopax oceelleHus. Onsa nnowaaku
3Y-19 npoektom 6ymeT npeaycMoTpeHa yCTaHOBKA HOBOM OMOpbl OCBeLleHusi, obopynoBaHHON
aKTUBHbIM  MOSTHMENPUEMHMKOM, obecneymBaromm Tpebyembll ypoBEHb MOMHME3alMTbl B
COOTBETCTBMU C AENCTBYHOLLUMN HOPMATUBHbBIMWU JOKYMEHTaMM.

8.10 KartopgHas 3awuTta

[na 60pbObl C NPOLIECCOM KOPPO3UKN 1 AN NPOAJIEHUS CPOKa JKCMyaTaumMm U COXpaHEeHNS TEXHUKO-
U13NYeCKMX NokasaTernen HoBbIX MOA3EMHbIX 12" MarncTpanbHbix Tpybonposogos ot '3Y-5 oo M3Y-19
n ot '3Y19 go UMM npegycmaTtpmBaeTcs kKatogHas 3awmrta. [ng gaHHbIX Lenen npegycMmaTtpmBaeTca
MCMNoSb30BaHNE CyLLecTByoLWero TpaHcdopmatopa KaToAHOM 3alwuTbl U pacnpeienuTenbHOro wuta
Ha nnowagke [3Y-19 c nogknmyeHMeM W NPOKNagKoW HOBbIX kabernenm aHoAHOW 3alnTbl OT
pacnpegenutenbHon kopobku B cooTtBetctBumM ¢ TY TWO CPM-DU-6014-TCO. O6bem pabot
KaTogoHOW 3awuThl BKMtoYaeT B cebsA paboTbl MO MepeHoCy CyLIEeCTBYHOLIMX aHOAHbIX Monen ot
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NPOEKTMPYEMOro MapLupyTa HoBoro Tpybonposoga Ha otganeHue 150m B cootBetctBun ¢ CPM-DU-
6010-TCO pasgen 1.

[MpoekTom npegycmaTpmBaeTCsl NPONOXUTb Kabenu oTpuuaTensbHOro NoTeHumana no CyLwecTByHOLNM
TpaHLWesM 1 NIoTKaMm OT CYLLEeCTBYIOLLEN KPOCCOBOW NaHenu HeraTmBHOro noteHuyuwana 61-2100-EMP-
0009, knemm Ne16 n Ne17 go dnaHueBbix coeguHeHnn HoBbix Tpybonposogos 090-2100-PHC-2392-
12"-600K5H-NI 1 090-2100-PHC-2387-12"-600K5H-NI, kak nokasaHo Ha 4yepTexe 090-2100-PPP-LAY-
20291-01. MopkntoyeHne kabener NOCTOSAHHOIO OTPULATENBHOIO TOKa K HOBbIM 12” Tpy6onpoBogam Ha
3Y-19 BbIMONHAETCA 4Yepe3 nasHoe coeduHeHve wnunbkn M8 (Pin braze) wnm nocpencTteom
npeaBapuTENIbHO CBAapPEHHOIO COEAMHEHNS 3a ANEKTPOUN30NUPYIOLLEN BCTABKOWN.

lMpoekTom npegycmaTpmBaeTcs BpeMEeHHas 3awmuta TpybonpoBOOOB, CPOK BPEMEHHOW 3awuThl
cornacHo TpeboBaHmio TLIO coctaBnseTr 3 roga. MoHTaX MPOTEKTOPOB BbLIMOMHSETCS COrflacHoO
CcTaHgapTHoMmy YepTexy L-ST-6017.

Ona 3amepa noteHumana Ha npoTsbkeHun Tpybonposoga ot 3Y-5 k 3Y-19 ycTtaHoBneHbl 37 WTyK
KOHTPOMbHO-U3MEPUTENBbHbIX KONTOHOK:

e 29 Ha nepeceYeHusix ¢ TpyobonpoBoaoM 3-i CTOPOHBI,

e 5 Ha nepeceyeHUsx ¢ JOpPOrowu,

e 3 cTaHOapHble KONMOHKN KaTOAHOM 3aLnTbl.
Ona samepa noTeHumana Ha npoTsxeHun Tpybonposoga ot 3Y-19 k UMM yctaHoBneHbl 60 wTyk
KOHTPOMbHO-U3MEPUTENBHbIX KONTOHOK:

e 47 Ha nepece4eHusix c TpyobonpoBoaom 3-i CTOPOHBI,
e 8 Ha nepecevyeHUsIx ¢ 4OpPOron,
e 5 cTaHgapHble KOMOHKN KaTOOHOW 3aLUuThbI.

8.11 MapkupoBka anekTpoobopyaoBaHus

Bce nacnopTHble Tabnnykn OOMKHbI UMETb pas3mep, [OoCTaTouHbIN Angd pa3meLlleHnaA VIH(bOpMaLI,MI/I (0}
p860‘-II/IX napamMmeTpax Ha Ka3axCKOM, pyCCKOM “ aHIMNNCKOM A3bIKaX.

Bce aTMKeTKM 1 Haanucn OoSMKHbI ObITb TAKoro pa3mepa, 4YTOObI X MOXHO ObINO NEerko npo4ynTaTtb nNpu
HOPMaribHbIX YCNOBUAX 3KCMJ1yaTtaumm ninn TexHn4eckoro O6CJ'Iy>KVIBaHVIFIZ

Hagnuem gomkHbl ObiTb BEICOTON MUHUMYM 5 MM;
OTUKETKM C NpegynpexaeHmeM o6 onacHOCTU U NpeaynpeanTerbHble STUKETKN LOMKHbI ObITb BICOTOWN
MWUHUMYM 8 MM.

MocTaBWUK npepocTaBnseT TabnuykM C MHOpMauuen Ha OBYX s3blkax, PYCCKOM (BBepXy) K
aHrMUCKOM, C OOCTaToOYHbIM CBOOOAHBIM MECTOM Afis pasMelleHus nepesoda WMHOpMauun Ha
Kasaxckui s3blk. Bce Tabnnyku, HauMeHoBaHWS U MapkUpOBKa AOIMKHbI COOTBETCTBOBATL HOpMmam PK.

HoBble pacnpenenuTternbHble WWUTbl, YCTaHOBJIEHHbIE COIMacHO NMPOEKTY, OOJIKHbl UMETb NMaCcnopPTHYH
Ta6n|/1q|<y, Ha KOTOpYyH pa36opq|/|Bo N HeCTupaemMbiM o6pa30M 3aHOCATCA OaHHble U3 TeXHU4YEeCKOro
onnucaHn4a gaHHoro O60py,D,OBaHI/I‘i|.

rlaCI'IOpTHbIe Tabnnykmn JOMKHbI BbITb NpUKpenneHbl HepXaBerLwWwnmMin oonTamu unn 3aknenkamu.

Besne, roe HeoGxogumo, [OOMKHbI OblTb YCTAHOBMEHbI Mpedynpexgjalowme nnakatbl, 4ToObl
npeaynpeanTb NepcoHarn o NoTeHUManbHOW ONacHOCTU NOpPaXKeHUs! SNEKTPUYECKUM TOKOM.

Bce kHOMOYHbIE 6MOKKM, KOHTPOMbBHO-U3MEpUTENbHbIE NPMOOPbLI, CENeKTOpHbIE NepeknoYaTeny,
WHAMKATOpPbI, pacrnpefenuTenbHble KOpobKW, pacnpedenuTenbHble WWTel U T. A. AOMKHbI ObITb
CHabXeHbl MOSICHUTENbHbLIMN I/IﬂeHTI/I(*)I/IKaLI,I/IOHHbIMI/I 3HakaMu, yKa3blBawolwnmMmmn HaunmeHoBaHune
060opyaoBaHnNs U ero yHKLMIO.

MapkrpoBka o6opyaoBaHus u kabenew JomkHa BbITb BbINONHEHA B COOTBETCTBUM € TpebosaHuamn TY
TWO P-ST-5031, P-ST-6014, P-ST-6145-01 n P-ST-6145-02.
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9.0 KWUINA
9.1 OoOwue cBegeHuns

O6bem npoekta «Pacwupenne Tpybonposogos ot '3Y20 k LIMNM» no yactn KUIM 3akniovaetcs B
obecneyeH aBTOMaTUYECKOrO yNpaBeHns Ha CreayroLmx obbekTax:

o [3Y-20;
e [3Y-5
o [3Y-19;
e LMM.

B pasgene KUINunA npegycmaTprBaeTcs NPOEKTUPOBaHWE CPEACTB N3MEPEHWS, KOHTPOINS, YNpaBrieHns
1 MOHUTOPWHIa NapameTpoB TEXHONOMMYECKOro npowuecca Ans:

. MecTHoro Nn3MepeHna gaHHbIX TeEXHOJIOrM4YeCcKoro rnpouecca (ﬂ,aBﬂeHMe, TeMHepaTypa);
. C6opa N pernctpaunm gaHHbIX OCHOBHbIX NMapamMeTpoB rnpouecca npoekTnpyemoro 00bekTa;

e PacnpegeneHns noToka Ans HanpaBrneHus riouaoB B BbIKUAHYIO TMHUIO C MOMOLLLIO
MECTHOTO  W/MNW  OUCTAHUMOHHOrO  YNpPaBneHus  OBYXMO3ULUMOHHLIMK  KnanaHamu C
3MNEeKTPONpUBOAOM;

e MoHUTOpMHra cogepxaHusi TOKCUYHBIX W FOPHYMX ra3oB B OKpYXallleM BOo3yxe B 30He
YyCTaHOBKM HOBbIX KranaHoB Ha TeppuTopum M3Y-19 n LINMM. Ha "'3Y-20 n '3Y-5 nmetotca yxe
[eTeKTopbl OOHaPYXXEHMS TOKCUYHBIX Y TOPIOYUX ra3oB, HOBbIE HE NpedyCcMaTpMBaloTCS;

e OOGHapyXeHusi noxapa B 30HE YCTAHOBKM HOBbIX KlanaHoB Ha Tepputopumn F3Y-19 n LINM. Ha
M3Y-20 n I'3Y-5 yxe nmeroTca AeTEKTOPbI NlaMeHn, HOBbIE HE NpeayCMaTpPUBAOTCS;

e  CurHanusaumm NnonoXeHna KnanaHoB, HU3KOWM TeMmnepartypbl (*)J'IPOMJJ,OB, npepneribHbIX 3Ha4YeHnn
OaBlieHnd B NpOAYKTOBOM KOJIN1EKTOpe, npeaeribHbIX 3Ha4YeHun KOHUEHTpauunnm ra3oB U T. M.;

e [lepegaun gaHHbix oT CYTI n ACB no cylecTByOWUM KaHanam ONTOBOSIOKOHHOW NIMHWK B
00beaAMHEHHbIN LIeHTP ynpasnenus nponssogctsom (OLYTT). B paMkax HacToswero npoekra
He npegycmoTpeHa yctaHoBka HoBbIX YBK. lMnaHupyeTcs mncnonb3oBaHWe CyLeCTBYIOLWErO
annapartHoro obopyaoBaHus.

e OTobpaxeHns NpoLUeccOoB KOHTPONA U yNpaBfeHNa NpoekTUpyeMbiX OO bEKTOB Ha MOHUTOpE
CUCTEMbI ANCNETYEPCKOro KOHTpons 1 cbopa aaHHbix (SCADA) B OLLYIT;

e Bce npoektupyembie KU TeppuTtopuransHo oTHocATea k '3Y-20, M3Y-5, M3Y-19 n LUINM.
9.2 [JByXno3nUMOHHbIe OTCeKaroLwwmue KnanaHbl

[ns ABYXMO3WLMOHHOMO perynmpoBaHus BbiBpaHbl knanaHbl, npumeHsieMble Ha npomsbicnie TLUO,
LIApoOBOro TWnNa C SMeKTPONpMBOAOM. TexHUYeckMe XapaKTepuCTUKM KranaHoB YyKasaHbl B
cocTaBneHHbIx Jluctax TexHudecknx gaHHbix KU n yposnetsopsioT tpebosaHnam TY TWO L-ST-
2042, APPENDIX A, PIM-SU-5104-TCO, API 6D n ASME B16.34 u cootBetctBytoT TY TLLO FRS-DU-
5267-TCO, ICM-DU-6003-TCO. [Ona kaxgoro nNpoeKkTMpyemoro anekTponpueoda  KnanaHa
npegycMoTpeHbl crieaylolime curHanbi:

. MecTHoro ynpasJieHus «OTKprTb/SaKprTb» npn nomMmowmn YCTaHOBJIEHHOro Ha npueBoae
nepeKkn4varTend,

e Broibopa pexuma yrnpasneHus «MECTHbIN/ANCTaHUNOHHbINY nepekroyarenem,
YCTaHOBMEHHbIM Ha NpuBoOAe, N0 MECTY;

e [lMcTtaHUMOHHON MHAMKAUUK B cny4vae, ecnu npueBon YCTaHOBIIEH B peXuMmMe «MeCTHOro»
ynpasneHn4;

e [lMCcTaHUMOHHON cCurHanusauum o HEencnpaBHOCTKN nMnpuBoaa OT peJsie MOHUTOPUHra (TVII'I
HencnpaBHOCTU NporpaMmmMmmnpyeTcs rno MecTty U3 nMmerLeroca Crmcka HeMCﬂpaBHOCTeVI)

e  OTKpbITUA M 3aKPbITUA KNanaHa C NMOMOLLBK MNPOrpaMMHbIX KHOMOK Ha MoHuTope SCADA B
onepaTopHOW NpoMbIcria
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OTKPbITUS N 3aKPbITUSA KramnaHa C NOMOLLbI0 NPOrpamMmmHbIX KHOMOK Ha mMoHuTope SCADA B
onepaTopHON NPOMbICNa;

MHavkaumm kpanHUX NOMOXeHWI KnanaHa «OTKpbITO/3akpbiTo» Ha MoHuTope SCADA;
YKkasaHHble CUrHasnbl ABYXMNO3ULMOHHBIX KrianaHoB nogxntovatotes k MJIK CYTIT;

Ha TpybGonpoBogax Kk kamepam npuema/sanycka ckpebka [nnsi KOHTpoOmnsi TemnepaTtypbl
dniongoB npegycMaTpyBatoTCs MOBEPXHOCTHbIE AaTYMKU TEMMNepaTypbl, HE KOHTaKTMpYoLme
CO Cpefow, CurHanuMaupylowme O MUHUManbHoW Temnepatype. KpenneHue Kk Tpybe
NPOM3BOAMTCS CrneumanbHbIMU XOoMyTamu ans TpybonpoBoga COOTBETCTBYHOLLEro pasmepa.
TexHuyeckne xapakrepuctukm cootsetctaytoT TY TLLIO ICM-DU-6003-TCO (n. 5.0) ICM-DU-
5080-TCO (n. 8.0);

[ns KoHTponsa AaBrneHus npegycMaTpuBalroTCa AaTyvku AasneHus. lMogknoveHne cpeacts
U3MepeHuss AaBfeHuUs K TEeXHONOrM4yeckoMy rpoLecCy BbINOMHAETCA Yepe3 CABOEHHYH
3aMopHyl0 apMaTypy CO CNYCKHbIM BEHTWUMEM, C NMPOMbIBOYHBLIM KOMbLOM W pasaenuternbHon
membpaHon (pnaHuesoe coeguHeHune 1 7%”"). B cnyvae npoayBkn/nmpombiBKM Anadparmbl Yepes
NPOMbIBOYHOE KOMbLO AOMmKeH OblTb NpesyCMOTPEH CIUB CepocoAepXallmx 3arpssHeHui B
3aKpbITylo cucTtemy gpeHaxa. Otgenom Tpybonposogos npegycmatpusatotca 17 knanaHbl Ha
NPOEKTUPYEMbIX APEHAXKHBIX MUHUAX B HENOCPEACTBEHHOWM OrM30CTU C AaT4YMKaMU AaBreHNs;

Mo wMecTy ycTaHaBnMMBAKTCSA MaHOMETpPbl AN  U3MEpPeHWUs [aBrfeHus B kamepax
npuema/sanycka ckpebka. YcTaHoBKa MaHOMETPOB BbINOMHseTCs B cooTBeTcTBUM ¢ TY TLWO
ICM-DU-5076-TCO (n. 4.10). MaHOMeTpbl yCTaHABMMBAOTCA C pa3genuTenbHon anadparMon
N NPOMBbIBOYHBLIM KOMbLIOM (cpnaHel, 2”) Yyepes CABOEHHYI0 3arMopHYH apMaTypy CO CMYCKHbIM
BEHTUINEM;

Bce koHTakTUpylome € KACNOW cpefdon Aetany MaHomeTpa (amadparma, npoMbiBOYHOE
KOMbLO, CrMBHble TPYOKM M KnanaHbl) BbIMOMHEHbI M3 KOPPO3MOHHOCTOMKOrO MaTepuana
WHkoHenb 625.
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9.3 [poknaaka kabenbHbIX Tpacc

B pamMkax gaHHOro npoekTa, NpeaycMoTpeHbl kabenu, cooTBeTcTByloWmMe TpeboBaHmam TY TLWO ELC-
SU-3551-TCO. Kabenu nogobpaHbl ¢ y4eTOM MapameTpoB MO HaNpPsKEHWUI, TMNa MX YCTaHOBKU U
npyvHagnexHocTn k cooTBeTcTBYoWwEen cuctemsl (KUMWA, Mul” n 1.4.). HapyxHasa npoknagka kabenen
Ha aTane CTPOUTENbCTBA BbIMOJIHAETCA HAA3EMHbBIM CNOCOOOM MO CyLLECTBYOLWUM TpYyOHO-kabenbHbIM
acTakagam B KabernbHbIX JIOTKax. B Tex mecTax, rae oTcyTCTBYET BO3MOXHOCTb HaA3€MHOW MPOKNagKu
kabenen, NnpegycMoTpeHa noa3eMHas Npoknagka B KabernbHON TpaHLuee.

Mepepaya curHanoB oT HOBbIX knanaHoB u KNI, a takke ot cuctembl Mulm B MK CYTM 1 Cb u Mul" B
cywectByowwmx YBK, 6yaeT ocylecTBnsTLCA NOCPEACTBOM NMOAKIIOYEHUS K CYLLECTBYHOLLUM M HOBbIM
pacnpegenuTenbHbiM Kopobkam.

Ha yyacTkax COBMECTHOM MPOKNagKM KOHTPOSbHbIX M CUIOBbLIX kabenen npoknagka BbINOMHAETCH C
cobntogeHnem pacctosHua cornacHo TpebéosaHun ELC-DU-5135-TCO.

Kaxgbin kabenb gomkeH BbiTb CHabxeH Brpkon 13 Hep)KaBeloLLen cTany ¢ BblOUTbIM HA HEM HOMEPOM
kabensi cornacHo kabenbHoMmy xypHany. Kabenu nomeyveHbl NOCTOAHHbIMU KabenbHbIMU Gupkamm B
MecTax NOAKIIOYEHMs, Bbixo4a M3 3eMnu, Npu NoBopoTax KabGenbHOW TpacChl, C KaXAOW CTOPOHbI
kabenbHbIX NPOX0A0B, Yepes kaxable 10 M Npy HaA3eMHON NPoKNaake, U Kaxable 5 M npy Noa3emMHon
npoknagke.

Mcnonb3oBaHbl KaberbHble YNNOTHEHNS KOMMPECCUOHHOIO TUMa, U3roTOBMEHHbIE U3 NaTyHW, YToObI
obecrneunTb BHyTPEHHEE U HApYXXHOE YNIOTHEeHWEe ONs 3KCriyaTauuy BHe NOMELLEHWUIA U NPUTrOAHbI K
OKOHEYHOWN 3adenke TUMOB kabenen B COOTBETCTBMM C YyKasaHHbIMM B 3asiBke Ha npuobpeTeHue
maTtepuarnos.

Bce cnocobbl kabenoHown passBofku, kabenbHble KaHanbl M kabenbHble CUCTEMbl COOTBETCTBYIOT
TpeboBaHnam M3IK 60364 n MYS PK 2015.
9.4 Cucrtema oGHapyxeHus rasa

B pamkax gaHHOro npoekta npeaycMoTpeHa yCTaHOBKa ra3oBblX AeTeKTopoB Ha nokauux 3Y-19 un
LINM ans KoHTponst Hannuusa cepoBofopoaa. Bce geTekTopbl NOOKMOYEHbI K CYLLECTBYIOLLEN CUCTEME
Mul. Ona nokauun M3Y-20 1 '3Y-5 B MecTax yCTaHOBKM HOBbIX KilanaHOB MMEETCH CyLLeCcTByHoLLee
NMOKpbLITUE AeTEKTOpaMM ra3oB B rpaHuLIax NnoXapHOM 30HbI.

YcTaHOBMEHbI criegyoLimne yCTponcTaa:

e [eTeKTopbl OBHapY>XeHUsA TOKCMYHOro rasa (H2S);

e  [eTeKTopbl OOHapYXXeHMs roproYero rasa.
YcTaHoBKa LEeTEKTOPOB OOHapy>XeHWsi ra3a ocyLLeCTBseTcs cornacHo tpebosanusm FPM-DU-1501-
TCO «TpeboBaHUs Kk pasMeLLEHMIO AaTYNKOB OOHapPYXeHMs NoXxapa 1 rasay.

9.5 [lpoTnBonoxapHas cuctema

B pamkax gaHHOro npoekta npeaycMOTpeHa yCTaHOBKa MOXapHbIX AETEKTOPOoB Ha nokauux [3Y-19 n
LIMM. Bce getekTopbl NogkmoyeHbl K cucteme cywectsytowen cucteme Mulr. Ana nokaumn M3Y-20 un
3Y-5 B MecTax YyCTaHOBKU HOBbIX KNanaHOB WMeEEeTCs CyLLeCTBYKLWEee MNOKPbITUE OeTeKkTopamu
nnameHun B rpaHMLax NoXapHOW 30HbI.

YcTaHoBneHb! crieaytoLmne ycTpoiicTea:
e [leTekTOpbl OGHaPYXEHNUS NNaMeHMU.

YcTaHOBKa [OETEKTOPOB MflaMeHn OcCyLlecTBnseTcs cornacHo TtpebosaHnsm FPM-DU-1501-TCO
«TpeboBaHusA K pa3MeLLeHno JaTYMKOB OOHapY>KeHWs noxapa v rasa.
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10.0 OPrAHU3ALUUNA CTPOUTENIbCTBA

O6wWasa npoAoIKUTENBbHOCTL CTPOUTENbCTBaA cocTaBnser — 12 Mecsues. B Tom wuucne
NPOJOIMKMTENbHOCTL NOArOTOBUTENBHOMO Nepuoda — 1 mecau. B nogrotoBuTenbHbIM Nepuoa BegeTcs
O3HaKoOMIieHMe CO  CTPOWTENbHOW  MMOWAAKOW,  CYWEeCTBYOLWWUM  COCTOsHMeM  obbekTa.
CornacoBblBatoTcsi  006beMbl, TexHonornyeckass nocriegoBaTenbHOCTb BedeHWs paboT, Cpoku
BbIMONMHEHNSI  CTPOUTENMbHO-MOHTaXHbIX paboT, yCcnoBus MOAKMIOYEHUST BPEMEHHbIX ceTen
BOAOCHabXeHUsl, 3neKTpoCHabXeHnsi, opraHuM3aums KOMMMEKTHOW W MepBOOYEepedHOW NOCTaBKu
obopyaoBaHua M mMaTepuarnos, NepeBO30K, CKNaaMpOBaHUS rPy30B U NepeaBMKeHNs CTPOUTENbHON
TEXHUKM MO TEeppuUTOpUN NPEeanpuATUs, a Takke pasMelleHne BPEMEHHbIX 34aHUN U COOPYXEHUR K
NCNOMb30BaHWs AN HYX[ CTPOUTENBLCTBA AENCTBYOLWMX JOPOr, 34aHUIA U NOMeLLeHUA. Takke SOMKHO
ObITb NpeayCcMOoTpPeHo:

e CknagupoBaHvMe M XpaHeHWe MaTepuanoB W M3Oenui B COOTBETCTBUM C TpeboBaHMsAMHU
cTaHgapToB, TY Ha 3Tn Mmatepuanbl U U3genus;

e  MeponpusaTns No orpaHNYeHnIO ABUXKEHWS TPaHCNopTa, M3MEHEHWIO OBMXEHUA TpaHcnopTa. [lo
Hayana npoussBoacTBa paboT HeOOXOAMMO OCYLLECTBUTb MOArOTOBKY MMOLIAAKW, YCTAHOBUTD
BPEMEHHbIE OrpaXxaeHus CTPOMNNOLWaaKKN, yCTaHOBUTL BPEMEHHbIE NepeaBKHbIE MOBUNbHbIE
Tpennepsbl, B KOTOpPbIX ByayT pasmeliaTbCca nornesble 0hUChl, YCTAHOBUTb KOHTEWHEPbI AN
cbopa Mycopa, ycTaHOBUTb OMOTyaneTbl AN eCTECTBEHHbIX HyX paboumnx. [NpoxvBaHue u
NUTaHWe CTPOUTENBHOrO MnepcoHana npegycMoTpeHO B BaxToBoM nocenke. Obecneyntb
nnowanky BpeMEHHbIMU MHXEHEePHbIMU KOMMYHUKaLMaMKM, BOAONPoOBoAa, TernedoHn3aumu,
3NeKTpoCcHabXeHNsi, BOLAOOTBEOEHMS INMBHEBbLIX CTOkOB. OpraHu3oBaTb nnowagki Ans
CKITagupOBaH1s KOHCTPYKUMUA 1 MaTepManoB MyTeM NITAHNPOBKM M YMIOTHEHUS FPYHTA rpaBrem
c obecrnevyeHMemM BpPEMEHHOr0O OTBOAA MOBEPXHOCTHbIX BoA. [OCTaBMTb Ha Mnowagky
HeobOxoauMMble MmaTepuanbl, KOHCTPYKLUMW, MeXaHu3mbl W CBapoyHoe obopydoBaHue.
CMOHTUpOBaTbL HapyXHOe OCBELLEHWE CTPOUTENbHOW MMOLWadKn. YCTaHOBUTb CUrHamnbHble
OrpaxaeHus onacHbIX 30H, BbIMOMHUTE MEPONPUSATUSA NMPOTUBONOXapHOW 6e3onacHoCcTw, 1 No
OXpaHe OKpyxatoLLen cpeabl.

MepcoHan gns BegeHus CTpouTenbHbIX paboT OyaeT BpeMEeHHO MpOoXuBaTb, U MUTATLCA B
cylecTBytowem BaxToBoM nocernke. Ctupka cneuogexabl 1 CU3 BeinonHseTca B npayeyHomn
BaxTOBOro roceska no MecTy BPEMEHHOrO NMPOXMBaHUA nepcoHana. [ns pacdeta obbema
XO3ANCTBEHHO-MUTLEBOrO BOAONOTPEDNEHNsT AN HYX CTPOMTENBHOrO nepcoHana npuHsTa
Hopma 25 n/cyT Ha 1 yenoseka (CH PK 4.01-01-2011 n CI PK 4.01-101-2012). B nepvog
npoBeAeHUsT CTpouTenbHbIX paboT nuTbeBytd Body OyayT npuBo3nTb B 10-MUTPOBBIX
KaHucTpax. KayecTBo NMTLEBON BOAbI AOIMKHO cooTBeTCcTBOBaTL TpeboBaHnssm CT PK FOCT P
51232-2003 «Bopga. O6wume TpeboBaHus K opraHnsaumMm n MetogaM KOHTpors kavectBay, CT
PK 1432 - 2005 r. «<Boagbl nutbeBble, pacdacoBaHHbIE B €MKOCTW, BKIOYasa NpUpoOAHble
MUHeparbHble 1 MUTbeBbIe cTonoBble. ObLLMe TEXHUYECKME YCNOBUS», a Takke TpeboBaHMaM
CanuTtapHbix [lMpaBun «CaHuTapHoO-anMaemMunonorndyeckme TpeboBaHNA K BOLOMCTOYHUKaM,
MecTaMm Bogo3abopa [Ana  XO3SIMCTBEHHO-MUTBEBLIX LIENEN, XO35IMCTBEHHO-NUTHLEBOMY
BOAOCHAOXEHNI0 1 MecTam KynbTYpHO-ObITOBOrO BOAOMNONb30BaHUA U 6€30NacHOCTU BOAHBIX
00BbEKTOBY, yTBEPXKAEHbI Npuka3oMm MuHucTpa 3gpaBooxpaHeHusa Pecny6nuku KasaxcraH
ot 20 PeBpans 2023 r. Ne26. NycTble kaHUCTPbl ByayT 06MeHMBaTLCA Ha 3aNOSTHEHHbIE.

[Ona ecTecTBEHHbIX HyXa paboTHMKOB nnaHuMpyeTcs ycTaHOBKa OuoTyaneTtoB, B
HenocpeAcTBeHHoW ©6nM30CcTU OT MecTa npoBedeHuss pabot Ha Tepputopum TLUO.
O6pasytowmecs 6ObIToBble  CTOYHblE BOAbl OT  OuoTyaneToB  OydyT  BbIBO3UTbCSH
cneLaBToMalUMHAMM Ha OYUCTHble coopyxeHnst Hoeble KOC, no cornacoBaHuio ¢ OTAENOM
Okonoruy TLUO 1 ¢ pykoBoanTensiMm 06 bEKTOB OHUCTHBIX COOPYXKEHWIA.

11.0 OXPAHA OKPYXAIOLLEW CPEQbI

Pasgen «OxpaHa okpyxatoLlern cpebl» OyaeT pa3paboTaH NULEH3MPOBAHHON KOMMNaHUen B obnactu
OXpaHbl OKpyXatoLlen cpeabl U OyoeT npefocTaBreH Nocrne ero geTanbHowm pa3paboTku oTAeNbHbIM
pasgernom.
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12.0 MEPOMNMPUATUA NO TEXHUKE BE3OINMACHOCTHU
12.1 OpraHunsauusa pabort

OpraHusaunst paboTbl MO OXpaHe Tpyaa oOpraHM3oBaHa B COOTBETCTBUMM C 3aKOHOAATENbHLIMU U
obLerocy1apcTBEHHbIMM ~ HOPMaTMBHBIMU  JOKyMeHTamMu  Pecnybnvkn KasaxctaH, a Takke
pokymeHTamu Komnanum TLLO B o6nactu oxpaHbl Tpyaa.

OB6a3aHHOCTN M OTBETCTBEHHOCTb 3a peanu3auunto OyHKLMI yrnpaBneHus oxpaHon Tpyaa, pelleHus
TEXHUYECKNX, TEXHOMOrMYECKUX M OpraHM3aumMOHHbIX BOMPOCOB MO OXpaHe Tpyda BO3naralwTcs Ha
PYyKOBOACTBO M pykoBoauTenen cryxd B COOTBETCTBUM C MOnoxeHueM ob obsi3aHHOCTAX, npasax u
OTBETCTBEHHOCTU  PYKOBOASLUMX M UHXEHEpPHO-TEXHMYECKMX  pabOTHMKOB  OpraHusauuu,
pa3paboTaHHbIM 1 YTBEPXAEHHBIM B YCTAHOBIIEHHOM MOPsAKEe PYKOBOACTBOM MPEeAnpUATUS.

OpraHn3aunoHHyl0 U TexHU4eckylo paboTy, a Takke obGecrnedyeHne BbINONHEHWI MepPONpPUATUA Mo
oxpaHe TpyAa OCYLLECTBMSAT CneLmanucTsl no 6e30nacHoCT U oxpaHe Tpyaa.

OCHOBHbIM NPUHUUNNOM OeATESIbHOCTU B obnactn OXpaHbl Tpyaa Bcex ypOBHeVI ynpaslieHnA ABnAeTcq
npu3HaHme n obecneyeHne npuoputeTa Xn3Hn n 34opoBbA paGOTHI/IKOB No OTHOLWUEHUIO K pedylibTaTtam
I'IpOVI3BOﬂ,CTBeHHOIZ OeATEerIbHOCTW.

OCHOBHbIMU HamnpaBneHUsIMIN peanv3auum KOMMekca OpraHn3aLMOHHO-TEXHUYECKUX MEPONPUSATUIA MO
OXpaHe Tpyaa Ha BCeX YPOBHSIX MPOM3BOACTBA ABMSAOTCA:

o6y4eHne nepcoHana npasunam 6e3onacHoCTH Tpyaa;

obecneyeHne 6e3onacHoi akcnnyaTauum Npon3BoACTBEHHOrO 060pyAoBaHNS;
obecneyeHne 6e30NacHOCTU NPOUN3BOACTBEHHBIX MPOLIECCOB;

obecneyeHve 6e30nacHOCTM NPOM3BOACTBEHHbIX 34aHUIN 1 COOPYXKEHUN;
HOpManu3auusi CaHUTapHO-ObITOBbLIX YCNOBUI TpyAa;

obecrneveHre 0GCnyXMBatOLLErO NepcoHana cpeacTBaMy UHAMBMAYaNbHOM 3aLUUThI;
CaHNTapHO-ObITOBOE 0OCNyXMBaHNE 06CIyXMBAOLLErO NEPCoHana;

obecrneyeHne onTUMarnbHbIX pexnmMmoB Tpyaa n otTablixa,
ne4vebHo-NpodunakTmyeckoe obcnyxmeaHne obcnyxmBatoLLero NnepcoHana;
nponaraHga 6e3onacHOCTU 1 OXpaHbl TpyAa.

CneuuanucTbl no 6e30nacHOCTU U OXpaHe TpyAa OCYLUEeCTBISIT KOHTPOSb 3a:

e 6e30NacHOCTLI0 TEXHONOMMYECKMX NPOLIECCOB 1 MPON3BOACTBEHHOro 060pya0BaHuUs;

e BLINOMHEHNEM MNpaBui, YCTaHOBMEHHbIX B pamkax [Monutukm TLIO, M coOTBETCTBYHOLLMX
rocyaapCTBEHHbIX HOpPM, MpaBuil, WHCTPYKUUA NO OXpaHe Tpyaa WM MNpOU3BOACTBEHHON
CaHWTapuu NepcoHanoM nNpeanpuaTus;

e oOpraHmsaumenn oO6y4deHMsi, MPOBEPKOM 3HAHUM UK aTTecTauMen paboumnx, WHXEHEpPHO-
TEeXHUYeCKNX paboTHMKOB M CryXaLumX, crneunanmcToB no 6e3onacHOCTN 1 oxpaHe Tpyaa;

e CBOEBpPEMEHHbIM NPOBEAEHMEM COOTBETCTBYIOLUMMU CNy>XO6aMu UCMbITAHUA U TEXHUYECKOro
OCBMAETENbCTBOBAHUS, annapaTtoB, KOTNOB, paboTalowmnx Noa AaBneHneM, rpy3onogbeMHbIX
MEXaHW3MOB, KOHTPOSbHbIX MPUOOPOB, MoAnexawmx MnepuoamyeckuM UCNbITaHUAM U
OCBUWAETENbCTBOBAHMIO;

e COCTOSIHMEM MpPedoXpaHUTENbHbIX MNpUCNocobneHni, BnoKMpYLWUX YCTPOWUCTB WM OPYruX
TEeXHWYeCKux cpeacTs 6e3onacHoCTy;

e poBeAeHUEM MEPONPUATUA MO CO3AaHUI0 3A0POBbLIX U 6e30onacHbIX yCrnoBun Tpyaa.

Bce NPOEKTHbIE peLleHnda HanpaBJieHbl Ha obecneyeHne 6ﬂar0ﬂpl/l‘i|THbIX 1 6e3onacHbIX yCﬂOBMIZ Tpyaa
Ha KaXXaoM p360‘~|eM MecTe.

12.2 Toxapo- u B3pbiBO6e30MNacHOCTb
CyLLl,eCTByeT noTeHunanbHada onacHOCTb BO3SHUKHOBEHUA NOXKapa U B3pbiBa NoO TEXHUYECKUM NMpU4nHam.
Bo3HuMkHOBEHME NOXapa WM B3pbiBa YrpoxakT 6e30nacHOCTM M 340pPOBbH  0OCNyXXMBAtOLLIEro
nepcoHana, 1 okpyxatoLlei cpese.

12.3 CpeacTBa KONNEKTUBHOW U UHAUBUAYaNbHOWN 3aliUTbI

Bce pabotHukm TLWO u noapsgHbix opraHu3auuii, 3aHaTble Ha obbekTe, obecnednBaloTcs
crneuoaexaon, 3alnTHOM 0byBbI0, KackamMu, 3aLLMTHBIMU O4KaMu, CPeACTBaMM 3aLLMTbl OPraHoB Cryxa,
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nblnes3alwmTHBIMU MackaMu, nepyatkamm. Kpome 3T1oro, kaxabii paboTHUK, HAXOAALLMACSA Ha 0ObekTe,
obecneunBaeTcs razoaHanmMsaTopamMmm U MUHUAUNLTPOM (NP HEOOXOANUMOCTI).

12.4 Meponpusartus, npeaycMoTpeHHbIe MPOEKTOM, obecneunBaroume
HageXHOCTb U 6e3onacHOCTb paboTbl YCTAaHOBKMU

Ncxooa u3 noTeHumanbHOW OMAacHOCTU BO BPEMSI BbIMOMHEHWS CTPOMUTENbHO-MOHTaXHbIX pPaboT,
NMPOEKTOM NpPedyCMOTPEHbl MeponpusiTus, obecneuvmBarowme 6e30MacHOCTb  OOCNyXMBAKOLLErO
nepcoHana.

CornacHo TpeboBaHunsam TLIO u B cooTBETCTBMU C rOCYAaPCTBEHHBIMW HOPMATUBHBLIMU TPEBOBaHNAMU
B obnactm oxpaHbl Tpyga W 6e30nacHOCTU XU3HedeAaTenbHOCTW B AaHHOM npoekTe Obinu
NPeayCcMOTPEHbI Crneayrolme UHXEHEPHO-TEXHUYECKME PeLLEHNs N OpraHn3auuoHHbIE MeponpUSATUS
no obecneyeHnto 6e30NacHOCTY 1 NpPeayNpPeXAeHNIO PUCKOB Afsi 300pOBbs pabOTHUKOB!

e K paboTe gonycKaeTcs TOMbKO KBANUMLUMPOBAHHbBIN NepcoHarn, NpoLweawmin UHCTPYKTax no
TB 1 umeroLnin COOTBETCTBYIOLLNI JOCTY;

® [MPUMEHSIEMblE TEXHOMOMMN, TEXHUYECKME YCTPOWCTBA, MaTtepuarnbl AOIMKHbI  UMETb
Ceptudpmkatel cootsetcteus PK  uwwumnn PaspeweHnsa Ha npumeHeHue, BblOaHHbIE
YNOMHOMOYEHHbIM OpraHomM B 06nacTv NpOMbIlWSEHHOW 6Ge30macHOCTUM B COOTBETCTBUMU C
TpeboBaHnsMK 3akoHoaaTenbcTea PK;

e paboTHMKM obecneynBalrdTCA rasoaHanM3aTopamu, Crneuodexaon W  UHAMBUAYaIbHbIMU
CpeAcTBaMu 3almThl.

12.5 LUym u BnGpauusa

dusnyeckmmn hakTopamm Bo3LeNCTBUS Ha YernoBeka SBMSETCS LWyM U BUGpauums.

CornacHo TpebosaHnsm [OCT 12.1.012-2004 CCBT «BubpaumoHHas 6esonacHoctb. O6uwwme
TpeboBanusi» n FTOCT 12.1.003-2014 CCBT «llym. O6wme TpeboBaHusi GesonacHocTuy», Ans
orpaHMyeHuss HebnaronpuATHOro BO3AENCTBUS LWyma M BubOpauum kak oT ¢opM uanyeckoro
BO3[eNCTBMSA, aganTaums K KOTOpbIM HEBO3MOXHA, MPeAYCMOTPEHbI CrieytoLmne MeponpusaTUs:

e nepcoHan obecneuynBaeTcs MHANBUOYaANbHLIMW CPEACTBAMM 3ALUMTLI OT LWyMa.

e oueHka BubpaumoHHon 6e3ona0HoCTM Tpyaa Npou3BOANTCA Ha paboumx MecTtax KOHKPETHOro
NPOU3BOACTBA NPV BbINOMHEHUN peanibHOM TEXHOSOrMYECKON onepauum WM TUMoBOro
TEXHOOrMYeCcKoro npotecca.

13.0 WHXEHEPHO-TEXHUYECKWE MEPOMNPUATUA MO NPEAYNPEXAEHUIO
YPE3BbIYAUHbLIX CUTYALIUU U NO B3PbIBO- U
NOXAPOBE3OINACHOCTHU

OCHOBHOMN LENbI  MHXEHEPHO-TEXHNYECKUX MEPONpUATUA MO NPeaynpexaeHuo  YpesBblYanHbIX
cuTyauun n obecneyeHuto B3pbIBOMNOXapHOW 6e30nacHOCTN Ha paccmaTpMBaeMoM 06beKTe ABMNsSeTCs:

e 3aliuMTa nepcoHalna n HacelieHunda oT nocnencTeunm l-I[I)e3BI:I'~-IaI7IHI:IX CVITyaLI,MI7I npnpogHoro un
TEXHOINeHHOro xapakrepa;

e o0becnedyeHne Ge3onacHoOm aKcnyaTauum oobekTa;

o CHM>XeHne BepoATHOCTN BOSHUKHOBEHUA aBapvn7|, noXXapoB 1 B3pPbIBOB,

¢  MUHVMMM3ALUS BO3MOXHbIX MOCNEACTBUA aBapUNHBLIX CUTYyaLNIA;

e 0becneveHne yCTONYMBOCTU (PYHKLUMOHUPOBAHNSA OOBbEKTA B LUTATHBIX U aBAPUIHBIX pPeXUMaX;

e CO34aHMe YCnoBWUA ONS CBOEBPEMEHHOIO MPOBEOEHUA aBapUMHO-crnacaTeribHbIX U OApYrux
HEOTNOXHbIX paboT;

e obecnevyeHne BO3MOXHOCTM 6e3onacHoOM 3BakyauuuM MepcoHana npu BO3HUKHOBEHUU
ypes3BblvanHbIX CUTYaLMWN.
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B npoekte npegycMOTpeHbl creaylwme OCHOBHblE WHXEHEPHO-TEXHUYECKMEe peLleHus no
npeaynpexaeHuio 1 NMKBnaaumMm YpesBblyaiHbIX CUTYaLuin, a Takke obecrnedyeHunto B3pbiBONOXapHOW
HesonacHocTu:

® pasMelleHne TMnpoeKTUpyemMblix 00BLEKTOB C y4eTOM HOPMATUBHbLIX MNPOTUBOMNOXaPHbIX
paCCTOFIHMVI, a Takke obecneyeHus 6eCI'IpeI'IFITCTBeHHOFO gocrtyna HO)KapHOVI TEXHUKN W
aBapMVIHO-CHacaTeﬂbeIX CJ'Iy)KG;

e obecrneyeHne 6e3onacHbIX NyTen 3BaKyaummn nepcoHana;

® NPUMEHEHNE CTPOUTENBHbIX KOHCTPYKLMIA, MaTepuanos 1 n3genui ¢ TpebyembiMy npegenamm
OrHECTOMKOCTM U Knaccamm noxKapHoW OnacHOCTMH;

e KaTteropupoBaHune noMeLLeHnn n HaPYXHbIX YCTAHOBOK O BSprBOI'IO)KapHOVI n no>|<apH017|
OonacHoOCTH B COOTBETCTBUN C ,El,eIZCTBy}OLLI,VIMVI HOPMAaTUBHbLIMW Tpe6OBaHVIﬂMVI;

e  KraccuguKaLus B3pbIBOOMNACHbIX 30H B COOTBETCTBUMM C TpeGoBaHusimu MY u npuMeHeHve
060pynoBaHMsi BO B3pbIBO3ALLMLLEHHOM UCTOSTHEHUN;

e  OCHalleHVe 06beKTa CUCTEMaMM KOHTPOSIS 3ara3oBaHHOCTU U OGHapYXeHUs noxapa;

® [pUMEHEHNEe CucTem aBTOMaTU4YECKOW CUrHanu3aumm, OroBeLleHus wu HpOTMBoaBapMVIHOVI
3aLlUUNTbI;

e obecneyeHune OTKIOYEHUS TEXHOMOMMYECKOro 06oPYyAOBaHNSA B aBapUMHbIX CUTYaUUsX;

. npuUMEeHeHne repMeTun4yHoro TexHONorm4ecKkoro O60py,D,OBaHI/I9| N apMaTtypbl, CHMXaKOLWNX
BEPOATHOCTb yTe4deK OnacHbIX BELLECTB;

e OpraHuMsauusi CUCTEMbl MNPOU3BOACTBEHHONO KOHTPONSl W MOHWUTOPWUHrA  COCTOSIHMS
obopynoBaHus;

e obecrnevyeHne o6bekTa MNEPBUYHBIMKM CPEACTBAMM MOXapPOTYLIEHWS B COOTBETCTBUM C
HOPMaTVBHbLIMU TPEGOBAHUSMU;

e  BbINOJTHEHME MEPOMNPUATUIA MO 3allMTe MepcoHana OT BO3[AENCTBMS OMacHbIX U BpedHbIX
NPOM3BOACTBEHHbIX (DAKTOPOB;

e obecneveHne 3a3eMiieHUss U MOSIHME3ALMTbl 34aHUA, COOPYXEHWA W TEXHOOrMYECKOro
obopynoBaHus;

e cobniogeHve TpeboBaHUN MPOMBILLNEHHON, MOXaPHON W 3KONOrnyeckon BGesonacHoCcTU npwu
akcnnyaTauum obbekra.

MMpuHATLIE NPOEKTHblIE pelleHns COOTBETCTBYIOT TpeboBaHuAM OEeWCTBYHOLWMX HOPMAaTMBHbLIX
pokymeHToB Pecnybnuku KasaxctaH B 06nacT NpOMbILLIIEHHOW, NOXapHOW U rpaxaaHCKoW 3aLlumThl.

14.0 UHXEHEPHO-TEXHUWYECKUE MEPOMPUATUA NO NPAXXOAHCKON
OBOPOHE

MpoekTHble pelleHns no rpaxxgaHckorn obopoHe (FO) paspaboTaHbl B COOTBETCTBUM C TpeboBaHNSIMM
JevcTeylollero 3akoHogatensctBa Pecnybnuku KasaxctaH B 06ractu rpakgaHCKOW  3alyumThl,
NPOMBILLIIEHHOW M MOXapHOW 6e30MacHOCTH, a Takke C y4eTOM Ha3HaydeHUs 1 yCrioBui aKchyaTaumm
NpoeKTUpyeMoro obbekTa.

OCHOBHbLIMM 3aga4amu MepOHpVIFITMVI no rpa>|<):|,aHC|<017| o6op0He ABINAKOTCA:

e 3aliMTa MPOM3BOACTBEHHOrO MNEpPCoHana Mnpu BO3HWKHOBEHUW Ype3BblYaWMHbIX CUTYyaLuii
NPUPOAHOr0 N TEXHOrEHHOrO XapakTepa, a Takke Npu BO3AENCTBUM NopaxatloLmx ¢akTopoB
BOEHHOr0 BpEMEHU;

® CHWXeHune BO3MOXHOro yu.l,ep6a 06'beKTy, TEXHOJTOrM4eCcKkomMy O60pyD,OBaHVII'O n MH)l(eHepHOVI

WHPPaCTPYKTypE;
e obecreyeHne ycToMUMBOro (YHKUMOHMPOBAHUS OOBbEKTa B YCMNOBUSAX Ype3BblYalHbIX
cuTyaumm;
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co3jaHue YCroBWUi ONis1 CBOEBPEMEHHOIO MPOBEAEHUS aBapuUMHO-CNacaTernbHbIX U OPYrux
HEOTNOXHbIX paboT;

obecneyeHve CBOEBpPEMEHHOrIO OnoBeLlleHNnd 1 3BakKyaluum nepcoHana,

MUHUMM3ALUS NOCIeaCTBUIA aBapui, MOXXapoB, B3PbIBOB M BbIGPOCOB OMacCHbIX BELLECTB.

MpoekToM NpeayCMOTPEHbI CIieAyHoLL e OCHOBHbIE MEPOMNPUSTUS MO rpaxaaHcko 060opoHe:

obecneyeHne BO3MOXHOCTN BecnpenaTCTBEHHOMO nNogbesaa aBapunHo-cnacaTernbHbIX Cnyxo
N NOXapHOW TEXHMKUN K OO BbeKTaMm;

opraHunsauunsa ©e3onacHbIX I'IyTeVI 3BaKyaulun nepcoHana n3 34aHNIA KN COOpY)KeHMVI;

ocHalleHue oGbeKkTa cucTeMamim OMoBELLEHUS U CBS3U AN nepeaadn CUrHanoB rpakgaHCKow
3aLLUUThI;

obecneyeHne nepcoHana cpeacTtBaMuM WHAMBMAYANbHOW 3aliMTbl B COOTBETCTBUMM C
TpeboBaHUSIMM HOPMATMBHbIX JOKYMEHTOB M 3KCMyaTaUMOHHLIMK perfnaMeHTamu;

pa3meLlieHne TEXHOJI0rmM4ecKkoro OGOpy,D,OBaHI/IFI N UNHXEHEPHbIX KOMMyHVIKaLlVIVI C y4yeTom
Tp66OBaHVIl7I ©e3onacHocTK 1 obecrneveHus yCTOVI‘-IVIBOCTI/I beHKLI,VIOHVIpOBaHVIﬂ 00bekTa;

MPUMEHEHNE KOHCTPYKTUBHBIX M MIAHUPOBOYHbLIX PELUEHMWiA, HamnpaBfEeHHbIX Ha CHIKeHne
puCKa pacrnpocTpaHeHUs noxapa, B3pbiBa U BO3AENCTBUA ONacHbIX ()akTopoB aBapuu;

obecneyeHve yCTOW-IMBOCTVI cucrtem SﬂeKTpOCHa6)KEHVIF|, CBA3N n ynpasneHunsa
TEXHONorm4eCknmm npoueccamu;

BbIMNOJIHEHNE MepOFIpVIFITVIIZ Nno MOJIHMe3aWwnuTe N 3almTe OT CTaTUYECKOIo ANIEKTPUYECTBA;

obecneyeHne BO3MOXHOCTW FOKanu3auun aBapuUnHbIX CUTyauun n 6e3onacHoM OCTaHOBKM
TEXHONOrMYECKnX NpoL,eccoB;

opraHusauma B3aMMOOEeNCcTBus C aBapMﬁHo-cnacaTeanuMM N SKCTPEHHbIMU CJ'Iy)KGHMVI npu
BO3HUKHOBEHUN LIpe3BbI‘-Ial‘;IHbIX CI/ITy&LI,I/Iﬁ.

npoeKTHbIe peweHna He npenycMatpmMBardT pasMelleHne Ha 00beKkTe 3alUUTHbIX coopy>|<eHM|7|
Fpa)Kﬂ,aHCKOIZ O60pOHbI, YGe)KVILLJ, nnm npotmeopaanaumoHHbIX prbITVIVI, €CJ/ln nHoe He yCTaHOBJIEHO
3agaHnem Ha NnNpoeKkTnpoBaHmne n TpeGOBaHVIFIMVI YNOJIHOMOY€EHHbIX roCcya4apCTBEHHbIX OpraHoB.

Okcnnyataunsi obbekTa AOMKHA OCYLLECTBNATLCA B COOTBETCTBMU C TpeboBaHMAMU OENCTBYHOLLMX
HOpPMaTUBHLIX AOKYMEHTOB Pecnybnukmn KazaxctaH B obnacTu rpaxgaHcKom 3awuTbl, MPOMbILLIIEHHOM
©e3onacHOCTU 1 oxpaHbl Tpyaa.
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15.0 HOPMbl U CTAHOAPTDI

15.1 CranpapTtbl PK n MexxgyHapoaHble HOpMbI
OokymeHT Ne HasBaHue Pep.
O6wee
Mopsinok pa3paboTku, cornacoBaHus, yTeepxaeHus n coctae | 25.07.2025
CH PK 1.02-03-2022 NPOEKTHON
[OKYMeHTaLun Ha CTPOUTENbCTBO
CH PK 1.03-00-2022 CTpowTeange NPOM3BOACTBO. Opraﬁmsau,wﬂ ctpoutenbctea | 10.04.2024
NPeANPUSITUIA, 30aHUA U COOPYXKEHWI
CHM PK 1.03-106-2012 OxpaHa Tpyaa 1 TexHuka 6e30MacHOCTU B CTPOUTENBLCTBE 20.12.2020
Kogekc Pecny6nuku
KasaxctaH ot 2 aHBaps
2021 roga Ne 400-VI Okonornyeckuin kogekc Pecnybnukn KazaxcraH 12-12-2024
«OKONOrM4YecKnin Kogekc
Pecnybnuku KazaxcraH»
CtpouTenbHas 4yacTb
CH PK 3.01-03-2011 ["eHeparnbHble NfiaHbl NPOMbILLAEHHbBIX NPeaNPUATUN 01-07-2015
CIMTPK 3.01-103-2012 ["eHeparnbHble NfiaHbl NPOMbILLAEHHbBIX NPeanPUATUIA 06-11-2019
CITPK 2.02-101-2022 MoxxapHas 6e30NacHOCTb 34aHUA U COOPYXKEHWI 24-10-2023
CIT PK 2.04-01-2017 CTtpoutenbHas KnMmaTonorus 01-04-2019
CIM PK EN 1991:2002/2011 | Bo3gencTteusi Ha HecyLLMe KOHCTPYKUMn 30-12-2021
CIPK 5.01-102-2013 OcHoBaHus 30aHnNn 1 COOPYXKEHNI 18-03-2021
CIM PK EN 1992:2004/2011 | lNpoekTupoBaHue xene3obeToHHbIX KOHCTPYKLNIA 01-07-2015
CIM PK EN 1993:2007/2011 | lNpoekTnpoBaHue cTarnbHbIX KOHCTPYKLMIA 12-02-2022
FOCT 25100-2020 pyHTBI. Knaccudmkaums 17-05-2021
FOCT 34028-2016 MpokaT apmaTypHbI ANS Xene3o0eTOHHbIX KOHCTPYKLMIA 01-01-2018
FOCT 10354-82 MneHka nonuatuneHoBas. TeXHNYECKME YCIOBUS 02-07-1982
FOCT 27772-2021 lMpokaT AN CTPOMTENbHbIX  CTallbHbIX  KOHCTPYKLWW 01-01-2023
O6Lme TexHUYEeCcKne ycrnoBus
Cranb yrnepoancrtas 0OblIKHOBEHHOTO Ka4ecTBa.
FOCT 380-2005 09-12-2005
Mapkn
FOCT MCO 898-1-2014 BONTL, BUHTLI U LLINUIILK 3 01-07-2017
MexaHu4yeckue CBOMNCTBA U METOAbI UCMbITAHWI
FOCT UCO 898-2-2015 [alky yCTaHOBMEHHbIX KNMACCOB MPOYHOCTU C KPYMHbLIM U 01-07-2017
MEIKUM LaroMm pesbbbl
FOCT 22356-77 BonTel © ravku BbICOKONPOYHbIE U wWanbbl. Ob6wme 01-01-1979
TEeXHUYeCKne ycrnoBus
FOCT 7798-70 BonTbl C LWecTUrpaHHOM TrOMOBKOM Knacca TodHocTn B. 04-03-1970

KoHcTpykuus 1 pasmepsi
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OokymeHT Ne HasBaHue Pep.
[iByTaBphbl ropAyekaTaHble ¢ NapannesnbHbIMY rpaHsaAMU NOJIOK.
CTO ACHM 20-93 TexHuyeckne ycrnosus 06-11-2020
MpokaT w3 cTanM MNOBbIWEHHONW npodHocTM. Obwme
rOCT 19281-2014 TEXHUYECKME YCOBUS 01-01-2016
TpybObl cTanbHble OecloBHbIE ropsiieaedOpPMNPOBaHHLIE.
YronkM  cTanbHble  ropsiyekataHble  PaBHOMOJSIOYHbIE.
FOCT 8509-93 CopTameHT 17-02-1993
FOCT 8240-97 LLIBennepsbl cTaneHble ropsiyekataHble. CopTameHT 23-04-1997
lMpokaT copTOBOM CTanbHOW ropsiiekaTtaHbli MNOSIOCOBOWA.
FOCT 103-2006 CopTameHT 18-12-2006
TexHonoru4yeckas 4acTtb
CT PK 1663-2007 ;a3bl YrNeBOAOPOAHbBIE CKMKEHHbIE TONSUBHbIE. 15.03.2023
eXHU4ecKune ycnosusi
[@a3bl  yrneBoAOpPOAHbIE  CXWXKeHHble TonnueHble Aansg | 01.01.2022
FOCT 20448-2018 KOMMYHarnbHO-6bITOBOro notpebneHuns éie:gmmen
01.07.2030)
Tpyb6onpoBogHas 4yactb
CH PK 1.03-05-2011 OxpaHa Tpyaa 1 TexHuka 6e30MacHOCTN B CTPOUTENbCTBE 01.07.2015
CIM PK 2.02-106-2019 I'Ipoexmposa@me cuUcTeM noxapHon 6esonacHocTn obbekToB | 04.06.2019
TeHrmnswesponn (TLWO)
CH PK 3.05-103-2014 TexHonorn4yeckoe 06opyaoBaHNE N TEXHOMNOIMYeCKne 01.07.2025
TpybonpoBoab!
CH PK 1.03-12-2011 MpaBuna TexHNKM 6e3onacHOCTM NP NPOM3BOACTBE 01.05.2012
3MNEeKTPOCBAPOYHbIX M ra3onaameHHbIX paboT
CH PK 2.02-01-2023 MoxapHasn 6e30nacHOCTb 3AaHUIA U COOPY>KEHWI 16.06.2023
CHM PK 1.03-109-2016 Opravasau,Mﬂ W NPOU3BOACTBO paboT No AEMOHTaXy U CHOCY 01.03.2017
30aHWNIA 1 COOPYXKEHUI
NACE MR 0175/ 1SO Me'l:aﬂﬂMHeCKme MaTepuvansl Anst HedTaHoro obopygosaHus, | 2021
15156 CTOWMKME K pacTPEeCKMBaHMWIO NOA, HaMNpsKeHWEM B Cpefe
cynbdunaoB
AWS D1.1/D1.1M MpaBuna BbINOSHEHNS CBAPOYHBIX paboT npu cBapke 2025
METanIoOKOHCTPYKLMI
ASME B31.3 TexHonoruyeckune TpybonpoBoabl 2024
ASME B31.8 CucteMbl TpybonpoBoAoOB 4118 TPaHCNOPTUPOBKM U 2025
pacnpegeneHus rasa
aﬂeKTpOTEXHW-IeCKaSI 4acCcTb
nya PK lMpaBuna ycTporcTBa anekTpoycTaHoBok PK 03.01.2023
CH PK 4.04-07-2023 OneKTpoTEXHUYECKNE YCTPOMCTBA 06.11.2023
CI PK 2.04-103-2013 YCTPOWUCTBO MOMHME3aLWNTbl 34aHNUIN U COOPYXEHUIN 06.11.2019
Cl PK 2.04-104-2012 EcTecTBeHHOE 1 UCKYCCTBEHHOE OCBeLlleHne 08.10.2024
Yacts KU n A
CH PK 4.02-03-2012 CtpoutenbHble HopMbl PK. Cuctembl aBToMaTmsaumm 01/07/2025
CMN PK 4.02-103-2012 Ceog npasun PK. Cuctembl aBTomMaTnsauum 01/07/2025
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Ha3BaHue

Pep.

CH PK 2.02-02-2023

MoxxapHas aBTOMaTMKa 30aHNA N COOPYXEHUN

08/10/2024

PO 25.953-90

Cuctembl aBTOMaTU4ECKME noXapoTyLleHua,

NoXXapHOoW,

OXPaHHON 1 OXPaHHO-NoXapHoW curHanusauun. ObosHayeHms | 01/01/1990

YCIOBHble rpacnyeckne aNemMeHToB CBSA3N
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15.2 TexHuyeckme ycnoeusa TLLO

OokymeHT Ne HasBaHue Pegp. HDaTta
O6wee
015-0000-ITM-SPE-TCO- PykoBoacTteo no o6paboTke 3anpocos uo5 Ypann
000-00010-01 Tb
KOJOH
HYy
PykoBogctBO No  TexHuke  ©esonacHOCTU  Mpwu 17.10.
SID-SU-5106-TCO uo3 24
NPOEKTUPOBaHNN
X-0000-A-PRO-10089-46 Mpouecc ynpaBneHnsa AOKyMeHTaumeln oT nocTaBLuka uo1
A-ST-2005 LinHkoBaHwue uo3
A-ST-2008 TexHudeckne YCNoBMSE Ha WUCXOAHble AaHHble And uo3 262.29.
NPOEKTUPOBaHUS
A-ST-2011 MacnopT Ha cocyn, paboTatoLwmin Nog AaBNEHVEM 2
A-ST-2014 TexHnyeckMe ycrioBWss Ha  nacnopT  KOMMmekTa 0
obopynoBaHus
A-ST-2037 Macnopt KM n A uo1
A-ST-2040 OcCHOBHbIE NpUHUMMBLI cepTuduKkaumm matepuanos / 0
obopynoBaHus
FPM-DU-5091-TCO MpoekTnpoBaHue n yCTaHOBKa naccuBHOM 1
NMPOTUBOMNOXAapPHOW 3aWuTbl OT MOXapoB nNponuea
YINeBOAOPOAOB HA  HA3eMHbIX  TEXHOMOrMYeCcKMX
obbekTax
CPM-SU-5244-TCO KoHcepBaunss HoBoro obopydosBaHus BO BpeMs 2
TPaAHCMOPTUPOBKM U XpPaHEHUsI
COM-SU-5014-TCO HaHeceHne BHYTpeHHEro noKpbITUA B pes3epByapax, 1
3KCMyaTupyembix BO BMaXHON
cepoBofopoaocoaepxallen cpeae
CtpouTtenbHas 4acTb
CIV-DU-5240-TCO KpuTtepun npoekTnpoBaHus B CTPOUTENBCTBE uo2
Q-ST-2019 MprHUMMBLI NpoeKkTUpoBaHUa pyHAaMeHTOB 2
CIV-SU-850-TCO ApPMUPOBaHHbBIV N HEAPMUPOBAaHHbLI BGETOH uo4
CIV-SU-985-TCO LlemeHTHbIN pacTBOp uo2
MAC-SU-3907-TCO LlemeHTHas nognveka nog obopygoBaHue 1
CIV-SU-581-TCO MoaroToBka nnowanku, 3emnsiHole paboTbl 1 obpaTHas U02
3acblinka
COM-SU-4743-TCO HapyxHble nokpbITKS UO5E
COM-SU-5191-TCO CwucTeMbl NOKpLITUSA 3E
[poekTnpoBaHmne 1 yctaHoBKa NacCMBHOMN
FPM-DU-5091-TCO NPOTUBOMNOXAPHOW 3aLUnThI OT NOXapoB NponvBea y
YrNeBoAOPOAOB HA HA3EMHbIX TEXHOIOMMYECKMX
obbekTax
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M3rotoBneHne MeTannoKOHCTPYKUUI 13

CIV-SU-398-TCO uo5
KOHCTPYKLUMOHHbIX Y MPOYMX BMOOB CTanu
Q-ST-2021 TexHuyeckne ycnosus Ha 2
BypoHabuvBHble 6eTOHHbIE cBau
CIV-PU-4841-TCO YcTaHoBKa 3a6MBHBIX CBali uo2
TexHonornyeckas 4acTb
AP| 14E CKopOCTb 3p0o31KN, MUHMMarnbHas CKOPOCTb U nepenag 5
AaBneHus Kak Kputepum onpeaeneHus pasmepa
PIM-DU-5138-TCO MpoekTuposaHue TpybHON 06BA3KM uos
A-ST-2008 VIcxogHble faHHble Ans npoeKkTnpoBaHng uo3
L-ST-2039 MNpoekTnpoBaHue oTceveHns obopyaosaHusa n cépoca 5
AaBsneHue
L-ST-2055 [eTtanun coegnHeHnn BEHTUNALUMOHHON CUCTEMBI, U0o3
ApeHaxa v kvn
Tpy6onpoBoaHas 4yacTb
UTL-DU-6002-TCO MoproToBka K 3vMHEA 3kcnilyaTauum W 3awmra ot U02 31.05.21
aTMocepHbIX BO34ENCTBUN
PIM-DU-5093-TCO [MnaH pacrnonoxeHWs TEXHONMOrMYECKOW YCTaHOBKM W 0 17.10.12
BHE3aBOACKNX OOBEKTOB
PIM-DU-5138-TCO lMpoekTupoBaHue TpybHOI 06BA3KM uo5 20.12.23
PIM-DU-5153-TCO lMpoekTupoBaHue TpybHbIX onop uo2 30.11.23
PIM-DU-5155-TCO AHanM3 MEeXaHW4YecKoro HampshkeHuss u  rmMbKocTu uo2 13.09.21
TpybonpoBoaa
QAM-SU-2411-TCO YaaneHue okanuHbl U 04UCTKa CTarnbHbIX TPY6 uo1 26.08.21
PIM-SU-2505-TCO MarotoeneHne TpybonpoBoaoB UO3E 11.08.25
PIM-SU-3541-TCO MmppaBnnyeckue ncrnbITaHNs Ha3eMHbIX uo3 24.04.25
TPpy6ONpOBOOHbBIX CUCTEM
PIM-SU-5104-TCO 3akynka knanaHoB uos5 23.09.24
PIM-SU-5112-TCO Knaccel matepnanos Tpy6onposogos uos 16.12.24
PPL-SU-1051-TCO BecwoBHasa maructpaneHas Tpyba uo2 04.10.22
PPL-SU-1564-TCO Pagnorpaduyeckuin KOHTporb uo3 19.06.25
PPL-SU-1800-TCO CoopyxeHune HasemHoro Tpybonposoaa uo3 31.07.25
PPL-SU-5193-TCO Kamepa 3anycka-npuema ckpebka Uo1 14.06.21
PIM-SU-5209-TCO dnaHueBble NpoknagkM n 6onTosble coeguHEHUs uos 28.07.25
GEN-SU-5227-TCO EavHuLbl nsmepeHns 0 201.(2)9.
COM-PU-4738-TCO BHyTpeHHWe nokpbITMA UO1E 11.09.24
COM-SU-4042-TCO OpgHocroiHoe 1 ABYXCMOMHOE  Hannaensemoe 1 16.11.16
3MOKCUAHOE HapYy)XHOe NOKpbITUe TpybonpoBoAos
COM-SU-4743-TCO HapyxHble nokpbITus UOSE 11.09.24
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CPM-DU-6005-TCO OneKkTponsonupyoLme coeanHeHns Tpybonposoos 2 15.05.18
Tennousonauus ons ropsaunx Tpybonposoaos, 26.10.22

IRM-SU-1381-TCO P pybernp uo3
COCYA0B U TennoobMeHHVKOB

L-ST-2006 LiBeToBas mapkMpoBKa anemMeHToB TpyOHOM 0OBA3KM U U05 12.04.22
oTcrnexuBaHve TpybonpoBoAHbIX MaTepmarnos
TexHudeckme ycnoBusi Ha mnocTaensemble TpyObl, 29.04.24

L-ST-2009 DUTUHIM 1 praHLb u10

L-ST-2014 Bpesku B cuctemy TpybonpoBoaoB UO3E 19.06.25

L-ST-2025 Tunosble getanu cuctem Tpybonposoaos uos 23.08.22

L-ST-2029 MocTaBnsiemble Npoknagku uos 06.10.23

L-ST-2030 TpeboBaHuMs Ha 3aKynKy 60NTOBbIX COeAMHEHWIA 2 20.01.15

L-ST-2033 TexHuyeckne ycrioBus Ha OTCRexvBaHWe maTtepuarnos U02 30.11.23
ansa Tpy6Hom 06Bs3KM Ha nrowagke

L-ST-2051 [MpoeKT cOOpPHbIX NMMHWUIA 0 05.02.09

L-ST-2056 [JetanbHas cneuundukaums TpybonpoBoAoB Mo KnaccaMm |Jo4 16.12.24

L-ST-6069 OnopHble 6awwmakm uo2 15.11.22

L-ST-6070 AHKepbl, Hanpasnalwve W BepTUKanbHble Onopsbl U02 15.11..22
Tpybonpoeogos

L-ST-6071 Llandbl n pyHOaMeHTHbIE onopbl uo3 09.04.24

L-ST-6073 OnopHble KOHCTPYKLMK uo3 09.01.24

L-ST-6074 Onopbl  ana  Tpy6 Hebonbwioro auvameTpa U uo3 15.11.22
BCMOMOraTerbHbIe OMnopbl

W-ST-2004 TY Ha wmatepuanbl, NPUMEHSIEMbIE BO BMAXHOM uo6 16.05.24
CepoBOAOPOAHON cpeae

W-ST-2011 TY Ha cBapky M HepaspyllawLlmid  KOHTPOIb Uo4 08.04.25
TpybonpoBogoB

W-ST-2021 Onpepenexune BnaxHoin BOAOPOAHON («KUCMON») cpefbl 0 05.03.07

AneKTpuyeckas 4yactb

ELC-DU-5135-TCO OOwee yCTPOMCTBO 3MEKTPOYCTAHOBOK  HA3EMHbIX uo5
COOpPYXeHui

ELC-SU-1207-TCO PacnpenenuTenbHbii WUT HU3KOTO HaMpsKeHUs uo1

ELC-SU-1675-TCO MoHTax anekTpoTexHuyeckoro obopyaoBaHus uo2

ELC-SU-2469-TCO VcnbiTaHne nsonsauum 3NeKTpoobopyaoBaHUSA uo2
BbIMPAMMAEHHBLIM HanpsXXeHnem

ELC-SU-4377-TCO lMepeyeHb CTaAHOAPTHOIO  SNEKTPOMOHTAXKHOIO uo2
obopynoBaHus

ELC-SU-4744-TCO KoHTponbHas npoeepka " nyckoHanagka uo1
3MNeKTPOCUCTEM
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ELC-SU-6032-TCO CwunoBble 1 KOHTPOrbHbIE Kabenu Ha HanpsxeHne 0o 36 uo4
kB no craHgapty MOK
ELC-SU-6030-TCO BbICOKOBOMbTHBIE pacnpeaenuTenbHble YCTPOWCTBA U 3
annapaTypa ynpaBrieHusl 9neKkTpoaBuratensmu B
cooTBeTCcTBUM € MOK
0O-ST-2012 MpuHUMNBLI KNaccudmkaumm onacHbIX 30H 2
NTB-118 OpraHusaunoHHble  MeponpuaTus, obecneumsatowme | 11.2023
6e3onacHoCTb paboT B 3NIEKTPOYCTAHOBKAX M OXPAHHOM
30He anekTpuyeckmx ceten TLLO
Yactb KU n A
015-0000-1TM-SPE- Hymepauus 1 koaupoBka uo2
TC0-000-00002-01 ymepau AP
FPM-DU-1501-TCO TpeboBaHMsA K pasmeLleHVio OaTYMKOB OBOHapyXeHus y
noxapa v rasa
ICM-DU-5076-TCO Kputepun namepenus gaBneHusi uo4
ICM-DU-5080-TCO Kputepun namepeHnsi TemnepaTtypbl UO5SE
ICM-DU-5144-TCO CATI1 oCcHOBbI NPOEKTUPOBaHNSA 1
ICM-DU-6003-TCO OcHosbl npoekTposaHusa KA uos
ICM-DU-6025-TCO ABTOMaTun4eckue cnuctembl 6e30nacHoOCTM uo3
ICM-DU-6036-TCO CucTtembl 0bHapyxeHus noxapa v rasa uos
ICM-PU-5139-TCO MoHTax, NpoBepka, UCMblTaHNE 1 BBOZA B IKCMITyaTaLmio U04
KOHTPOIbHO-N3MepUTENbHbIX Npubopos
ICM-PU-5164-TCO AHanus 3agay ynpasneHusi 2
ICM-PU-5165-TCO AHanus 3agay aBapuinHON cUrHanusaumm 0
ICM-SU-1348-TCO MaHenn ynpaenenunsa KAM uo4
ICM-DU-5253-TCO Cxembl TpyGonpoBogoB u KWUI, TexHonoruyeckue uo3
CXeMbl U cxeMbl BbIbOpa maTtepuanos
ICM-SU-5117-TCO PacnpegenutensHble kopobku KT uo1
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JokymeHT Ne HasBaHue Pep. C;ZLVC Data
TexHonornyeckas 4yacTb
CXEMA TPYBOMPOBOZOB M KUM.

F-2100-B-2035-253029D | 3Y-20 KAMEPbI 3AMYCKA CKPEBKA U Loy | Beinywenro | 30.032
F-125-2 (QPEHAXHASA EMKOCTb ans AO®I 6
®AKESIbHOM YCTAHOBKM)

CXEMA TPYBEOMPOBOAOB W KUM.

F-2100-B-2035-253029 | 3Y-20 KAMEPbI 3AMYCKA CKPEBKA U Lo | Beinyweno | 30.03.2
F-125-2 (QPEHAXXHAA EMKOCTb ans AO® 6
®AKEJIbHOM YCTAHOBKM)

090-2100-BBB-PID- CXEMA TPYBOIMNPOBOOOB U KA. Buinywero | 30.03.2

20108-01 KAMEPA 3AMYCKA CKPEBKA 2100-L- LO1 6

ans AO®Tr1
187 HA F3Y-20
CXEMA TPYBOMPOBOLOB M KUM. Bunvieno | 30.03.2
F-2100-B-5031-253029D | 3y.-20 KAMEPA 3AMYCKA CKPEBKOB F- | LO1 yi 6
ana AOOQr1
2100-L-110
CXEMA TPYEOMPOBOLOB W KUM. Bunviero | 30.03.2
F-2100-B-5031-253029 | 3y.20 KAMEPA 3AMYCKA CKPEBEKOB F- | LO1 ya 6
ans AO®Tr1
2100-L-110
CXEMA TPYBOMPOBOLOB M KUM. Bumnvieno | 30.03.2

F-2100-8-2003-253029D | 3y-5 F-124-2 (APEHAXHASA EMKOCTb | LO1 | ~*™% S0 6
®AKESIbHOM YCTAHOBKM) A
CXEMA TPYBOMPOBOLOB W KUM. Bunvieno | 30.03.2

F-2100-8-2003-253029 | 3y-5 F-124-2 (APEHAXHASA EMKOCTb | LO1 | - S0 6
®AKESIbHOM YCTAHOBKW) A

090-2100-BBB-PID- CXEMA TPYBOIPOBOOOB N KUIM. BbinyLLeHo 30.03.2

20105-01 KAMEPA 3AMYCKA CKPEBKA 2100-L- LO1  AGGT 6
188 HA I3Y-5 A

090-2100-BBB-PID- CXEMA TPYBOINPOBOOOB U KA. Buinyuero | 30.03.2

20107-01 KAMEPA MPVEMA CKPEBKA 2100-L-189 | LO1 " AGGT 6
HA I'3Y-19 A

090-2100-BBB-PID- CXEMA TPYBOIPOBOOOB N KUIM. BbinyLLeHo 30.03.2

20106-01 KAMEPA 3AMYCKA CKPEBKA 2100-L- LO1 6

ansa AO®I
190 HA '3Y-19

F-2100-B-5032- CXEMA TPYBOIMNPOBOOOB U KA. Buinyuero | 30.03.2

253029D1 r3Y-19 KAMEPA MPVEMA CKPEB. F- LO1 e AQD 6
2100-L-111 A
CXEMA TPYBOMPOBOLOB M KUM. Bunvieno | 30.03.2

F-2100-B-5032-253029P | 3y-19 KAMEPA MPUEMA CKPEB. F- LO1 yi 6

ansa AO®PI
2100-L-111
CXEMA TPYEOMPOBOLOB W KUM. Bunvieno | 30.03.2
F-2100-B-5032-253029D | r3y-19 KAMEPA NMPUEMA CKPEB. F- LO1 ya 6
ans AO®Tr1
2100-L-111
CXEMA TPYBOMPOBOLOB M KUM. Bunvieno | 30.03.2
F-2100-B-5032-253029 | 3y-19 KAMEPA MPUEMA CKPEB. F- LO1 yi 6
ansa AO®I
2100-L-111
090-2200-BBB-PID- CXEMA TPYBOINPOBOOOB U KA. Buinyuero | 30.03.2
20003-01 KAMEPA MPUEMA CKPEBKA LM 2200- | LO1 | -5 S 6

L-138
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Cratyc

OokymeHT Ne HasBaHue Pen. pen ODaTta
61-5100-B-PID-5121-01- | CXEMA TPYBOINPOBOLOB U KATT. Buinyweno | 30.03.2
253029D L-5150 — JIMHNA C BbICOKNM LO1 151 AODI 6

FA30BbIM ®AKTOPOM A
61-5100-B-PID-5121-01- | CXEMA TPYBOMNPOBOLOB V1 KUTI. Buinywero | 30-03.2
253029 L-5150 — MMHUSA C BbICOKUM LO1 e AODI 6
FA30BbLIM GAKTOPOM A
CXEMA TPYBOIPOBOJOB W K. Bunvieno | 30.03.2
F-2200-B-2037-253029D | | |EHTPASIbHbIN MPOMbICNOBbIN LO1 ya 6
MAHN®ONbL, Ans ACQT]
CXEMA TPYBOIPOBOJOB W KWT. Bunvieno | 30.03.2
F-2200-B-2037-253029 | ||EHTPAJbHbIN MPOMbBICTIOBbIN LO1 yi 6
MAHU®ONb AnA AOQT
TPYBOMPOBO[bI
PaccmoTpe 19.02.2
090-2200-LLL-TIE- Hue 02.
20003.01 CMELMOUKALIMA TOYEK BPESOK. LM | KO1 | /o 6
Tamu TWO
PaccmoTpe
090-2100-LLL-TIE- CMELIMOUKALIMA TOYEK BPE3OK. 3Y- | Hue 19.02.2
20043-01 20 creyuanuc 6
Tamu TWO
PaccmoTpe
090-2100-LLL-TIE- CMELMOUKALIMA TOYEK BPE3OK. 3Y- | |, Hue 19.02.2
20044-01 19 OCHOBHOW OBbEM cneumanmc 6
Tamn TWO
PaccmoTpe
090-2100-LLL-TIE- CMNELMOVKALMA TOHEK BPE3OK. I3Y- | | o, H1e 19.02.2
20048-01 19 OBbEM BPE30OK cneuyuanuc 6
Tamn TWO
PaccmoTpe
090-2100-LLL-TIE- CMELM®OVKALIMSA TOYEK BPE3OK. I3Y- | o, Hue 19.02.2
20045-01 5 creyuanuc 6
Tamu TWO
PaccmoTtpe | 19.02.2
090-2200-LLL-PLL- . Hue 6
2000501 NEPEYEHb TPYBHbIX MUHUA. LMM KO | enmannc
Tamu TWO
PaccmoTtpe | 19.02.2
090-2100-LLL-PLL- MEPEYEHb TPYBHbIX IMHWAN. [3Y-20 | KO Hne 6
20028-01 cneumnanunc
Tamn TWO
PaccmoTtpe | 19.02.2
090-2100-LLL-PLL- MEPEYEHb TPYBHbIX JINHWNA. T3Y-19 KO Hue 6
20030-01 OCHOBHOWV OBBEM cneumnanuc
Tamn TWO
PaccmoTtpe | 19.02.2
090-2100-LLL-PLL- NEPEYEHb TPYBHbIX MMHUA. 3Y-19 KO Hue 6
20033-01 OBBEM BPE30OK cneumnanuc
Tamu TWO
PaccmoTtpe | 19.02.2
090-2100-LLL-PLL- MEPEYEHb TPYBHBIX IMHWMA. T3Y-5 | KO e 6
20029-01 cneumanuc
Tamu TWO
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PaccmoTtpe | 19.02.2
090-2200-LLL-MTO- BEOOMOCTb PACXOOA MATEPMAIIOB KO Hue 6
20003-01 ONA TPYBOMPOBOLOB. LINMM cneumanuc
Tamn TWO
PaccmoTtpe | 19.02.2
090-2100-LLL-MTO- BEOOMOCTb PACXOOA MATEPUAIIOB KO Hue 6
20036-01 ONnA TPYBOMNPOBOOOB. M3Y-20 crneumanuc
Tamn TWO
PaccmoTtpe | 19.02.2
090-2100-LLL-MTO- BEOOMOCTb PACXOOA MATEPUAJIIOB e P 6
50037-01 AnA TPYBONPOBOAOB. M3Y-19 K01 cneLManuc
OCHOBHOW OBBEM
Tamu TWO
PaccmoTtpe | 19.02.2
090-2100-LLL-MTO- BEOOMOCTb PACXOOA MATEPMAIIOB e 6
20041-01 ONA TPYBOMNPOBOOOB. M3Y-19 K01 ceLvanvc
OBBbEM BPE30OK
Tamu TWO
Paccmotpe | 19.02.2
090-2100-LLL-MTO- BEOOMOCTb PACXOOA MATEPMAIIOB KO Hue 6
20038-01 ONnA TPYBOMNPOBOOOB. M3Y-5 crneuuanuc
Tamn TWO
- PaccmoTtpe | 19.02.2
090-2200-LLL-GAD- OBILEE YCTPOVICTBO e 6
20021-01 TPYBOMNPOBOMOA. UMM . MNAH TOYEK KO1 cneLmanvc
BPE3OK
Tamn TWO
PaccmoTtpe | 19.02.2
090-2200-LLL-GAD- OBLLEEE YCTPOUCTBO KO1 Hue 6
20022-01 TPYBOMNPOBOMA. LIMNMM. JEMOHTAX cneumanuc
Tamu TWO
PaccmoTtpe | 19.02.2
090-2200-LLL-GAD- OBLWEE YCTPOWMCTBO KO Hue 6
20023-01 TPYBOMPOBOMA. UMM cneumanuc
Tamu TWO
PaccmoTtpe | 19.02.2
090-2200-LLL-GAD- OBLEE YCTPOWCTBO KO Hue 6
20024-01 TPYBOMNPOBOLA. LIMM. PASPE3bI A-B cneuunanunc
Tamn TLWO
PaccmoTtpe | 19.02.2
090-2100-LLL-GAD- OBLLEEE YCTPOUCTBO KO Hue 6
20275-01 TPYBOMNPOBOMOA. M3Y-20. AEMOHTAX crneuunanunc
Tamn TWO
- PaccmoTtpe | 19.02.2
090-2100-LLL-GAD- OBLIEE YCTPONCTBO e 6
50276-01 TPYBOMPOBOMA. M3Y-20. MJIAH K01 creLmanvc
TOYEK BPE3OK
Tamu TWO
PaccmoTtpe | 19.02.2
090-2100-LLL-GAD- OBLWEE YCTPOWMCTBO KO Hue 6
20277-01 TPYBOMPOBOOA. M3Y-20 cneumanuc
Tamu TWO
- PaccmoTtpe | 19.02.2
090-2100-LLL-GAD- OBLIEE YCTPOMCTBO o 6
20299-01 TPYBOMNPOBOA. M3Y-20. PASPE3bI A- creLmanvc
B
Tamn TWO
- PaccmoTtpe | 19.02.2
090-2100-LLL-GAD- OBLIEE YCTPOMCTBO y Hie 6
20284-01 TPYBOMNPOBOMA. M3Y-19 OCHOBHOMU K01 cnewmanic
OBBbEM. JEMOHTAX Tamu TLIO
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v PaccmoTtpe | 19.02.2
090-2100-LLL-GAD- OBLLIEE YCTPOVICTBO y HVe 6
50285-01 TPYBOMNPOBOOA. 3Y-19 OCHOBHOMU K01 creLmanie
OBBEM. MNMAH TOYEK BPE3OK
Tamu TWO
PIPIN OBLLEE YCTPOUCTBO PaccmoTpe | 19.02.2
090-2100-LLL-GAD- TPYBOMPOBOOA. GENERAL KO Hue 6
20286-01 ARRANGEMENT. TI3Y-19 OCHOBHOW cneuuanuc
OBBLEM. INCT 1 N3 2. MOHTAX Tamn TLWIO
- PaccmoTtpe | 19.02.2
090-2100-LLL-GAD- OBILEE YC TPOVICTBO ; Hite 6
50298-01 TPYBOMPOBOJA. 3Y-19 OCHOBHOU K01 creLmanvc
OBBEM. INCT 2 N3 2. MOHTAX
Tamn TWO
- PaccmoTtpe | 19.02.2
090-2100-LLL-GAD- OBILEE YCTPOVICTBO ; Hite 6
20301-01 TPYBOMNPOBOOA. 3Y-19 OCHOBHOMU K01 creLmanie
OBbEM. PA3PE3bI A-B
Tamn TWO
v Paccmotpe | 19.02.2
090-2100-LLL-GAD- O I o OELEM <01 HVe 6
20278-01 YBOTIPOBOAA. T3Y-19 0 01 | creuvanmc
BPE3OK. JEMOHTAX
Tamu TWO
- PaccmoTtpe | 19.02.2
090-2100-LLL-GAD- OBLIEE YCTPOVICTBO HMe 6
20279-01 TPYBOMPOBOJA. M3Y-19 OBbEM K01 cneLmanvc
BPE3OK. MJIAH TOYEK BPE3OK
Tamu TWO
- PaccmoTtpe | 19.02.2
090-2100-LLL-GAD- OBLIEE YCTPOVICTBO HVe 6
50280-01 TPYBOMPOBOMOA. M3Y-19. OBbEM MO K01 crieLmanie
BPE3KAM. MOHTAX
Tamn TWO
3 PaccmoTtpe | 19.02.2
090-2100-LLL-GAD- OBLULEE YCTPONCTBO KO Hue 6
20281-01 TPYBOMPOBOMOA. M3Y-5. QEMOHTAX crneuuanuc
Tamn TWO
v PaccmoTtpe | 19.02.2
090-2100-LLL-GAD- OBLLIEE YCTPOVICTBO HMe 6
TPYBOMPOBOMA. M3Y-5. MNAH-TOYEK K01
20282-01 cneyuanuc
BPE30OK
Tamu TWO
5 Paccmotpe | 19.02.2
090-2100-LLL-GAD- OBLUEE YCTPOUCTBO KO Hue 6
20283-01 TPYBOMPOBOJA. I3Y-5 cneuuanuc
Tamu TWO
. Paccmotpe | 19.02.2
090-2100-LLL-GAD- OBUIEE YCTPONCTBO KO Hue 6
20302-01 TPYBOMPOBOOA. M3Y-5. PA3SPE3bI A-B crneuuanuc
Tamn TWO
" " PaccmoTtpe | 14.11.2
090-2100-LLL-DET- JETANWN TPYBOMNMPOBOOOB. 16"X12 e 5
KAMEPA 3AMYCKA 2100-L-190 HA I3Y- K01
20053-01 19 cneumnanuc
Tamn TWO
1y 4 o PaccmoTtpe | 14.11.2
090-2100-LLL-DET- OETAINN TPYBOMPOBOOOB. 16"X12 e 5
KAMEPA 3AMYCKA 2100-L-189 HA I3Y- K01
20054-01 19 cneumnanuc
Tamu TLWO
" " PaccmoTtpe | 03.11.2
090-2100-LLL-DET- OETAINN TPYBOIMNMPOBOOOB. 16"X12 e 5
KAMEPA 3AIMNMYCKA 2100-L-187 HA I'3Y- K01
20057-01 20 cneumnanuc
Tamn TWO
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PaccmoTtpe | 03.11.2
090-2100-LLL-DET- OETAIT TPYBOINPOBOOOB. 16"X12" KO1 Hue 5
20058-01 KAMEPA 3AINYCKA 2100-L-188 HA I'3Y-5 cneunanmc
Tamu TLWLO
PaccmoTtpe | 4.01.26
090-2100-LLL-DET- OETAJIN TPYBOINMPOBOOOB. KOMbLO KO1 Hue
20063-01 OnA CTPABJIMBAHNA cneunanmc
Tamum TLWLIO
" " PaccmoTtpe | 29.01.2
ooozzmver | BETAM PEOnOBORon ez || PR |9
20007-01 - ) cneumanuc
19
Tamn TLWLIO
090-2200-LLL-DET- NETANV TPYBOMPOBOIOB. PaccuoTpe | 4.03.20
20008-01 CMNMEUNATTBHBLIN OMOPHbIN BALLMAK K01 creunanmc
TPYBOIMNMPOBOOA NSPS-1
Tamn TLUO
MpombicnoBble TPy6onpoBoAbI
090-2300-LLP-RPL- K01 PaccmoTpe
20124-01 MNAH TPACCbI. HOBbIV 12" Hue 24.11.2
TPYBOMPOBOL OT '3Y-20 K I'3y-19 cneumanuc 6
Tamn TLWLIO
090-2300-LLP-RPL- MNAH TPACCBI. HOBBIV 12" K01 PaccmoTpe 08.04.2
20125-01 TPYBOMPOBOL OT '3Y-19 K LIMM. Hhe 6
MCT 1 13 2 cneuuvanuc
Tamn TLLIO
090-2300-LLP-RPL- MNAH TPACCHI. HOBBIV 12" K01 Paccmotpe 08.04.2
20126-01 TPYBOMPOBOL OT '3Y-19 K LIMM. HIhe 6
NMACT 2 N3 2 cneunanuc
Tamu TWO
090-2300-LLP-RPL- K01 Paccmotpe
20128-01 MNAH TPACCbI. AEMOHTAX CYLL. Hue 24.11.2
TPYBOIMNMPOBOLOA 12" cneunanmc 6
Tamum TWLO
090-2300-LLP-RPL- K01 PaccmoTpe
20129-01 MNAH TPACChbI. AEMOHTA CYLL, Hue 08.04.2
TPYBOIMNMPOBOMOA 12" cneumnanuc 6
Tamn TLWLIO
090-2100-LLP-RPL- MNAH TPACCbI. AEMOHTAX CYLL. KO1
20001-01 TPYBOIMNMPOBOLA 12" N AHKEPHOIO
BITOKA
090-2300-LLP-PAS- CXEMA NVHEMHBIX YACTEM K01 Paccmotpe
20080-01 TPYBOMPOBOZOB. HOBBIM 12" HIe 24112
TPYBOMPOBOL. INCT 1 N3 4 cneunanunc
Tamum TLWLIO
090-2300-LLP-PAS- CXEMA NVHEMHBbIX YACTEN K01 Paccmotpe
20081-01 TPYBOMPOBOJIOB. HOBBIN 12" Hve | 24.11.2
TPYBOMPOBO/, NINCT 2 13 4 creunanie
Tamn TLLIO
090-2300-LLP-PAS- CXEMA NIMHEMHbBIX YACTEMN K01 PaccmoTtpe
20082-01 TPYEOMPOBOAOB. HOBbI 12" Hue 24-251-2
TPYBOMPOBOL. JINCT 3 N3 4 cneuunanuc
Tamn TLLIO
090-2300-LLP-PAS- CXEMA NVHEMHBIX YACTEM K01 Paccmortpe
20083-01 TPYBOMPOBOAOB. HOBbIN 12" Hue 24-;1-2
TPYBOMPOBOA. INCT 4 N3 4 cneunanunc
Tamm TWLO
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090-2300-LLP-PAS- CXEMA MUHEMHBIX Y ACTE}H K01 PacS;Aé)Tpe 06.04.2
20084-01 TPYBOMPOBOOOB. HOBbIV 12" et e

TPYBOMPOBOA. NNCT 1 137 H
Tamu TWO
090-2300-LLP-PAS- CXEMA MVHEMHBIX qACTI%IZ K01 Pacg::l/lnge 06.04.2
20085-01 TPYBOMPOBOOOB. HOBbIM 12" et e
TPYBOMPOBOL. NINCT 2 N3 7 !
Tamn TWO
090-2300-LLP-PAS- CXEMA TMHEMHBIX l—IACTEVI7I K01 PacEAMAnge 08.04.2
20086-01 TPYBOMPOBOOOB. HOBbIM 12" LG e
TPYBOMPOBOL. NNCT 3 N3 7 »
Tamu TWO
090-2300-LLP-PAS- CXEMA MVHEMHBIX QACTI%VI K01 Pacgl\MAnge 06.04.2
20087-01 TPYBOMPOBOOOB. HOBbIV 12" et G o
TPYBOMPOBOM. NNCT 4 N3 7 H
Tamu TWO
090-2300-LLP-PAS- CXEMA NVHEVHbIX YACTEN K01 PacSl\Mnnge 05042
20088-01 TPYBOMPOBOOOB. HOBbIM 12" LG e
TPYBOMPOBOL. NNCT 513 7 »
Tamn TWO
090-2300-LLP-PAS- CXEMA MVHEMHBIX qACTI%IZ K01 Pacil\mnnge 06.04.2
20089-01 TPYBOMPOBOOOB. HOBbIM 12" et e
TPYBOMPOBOL. NNCT 6 N3 7 H
Tamn TWWO
090-2300-LLP-PAS- CXEMA TMHEMHBIX QACTI%I7I K01 PacEAMAnge 08.04.2
20090-01 TPYBOMPOBOOOB. HOBbIV 12" et o
TPYBOMPOBOM. NINCT 7 N3 7 H
Tamu TWO
090-2300-LLP-DET- OETAI TPYBOMPOBOAOB. TUMOBASA Paccmotpe | .,
20123-01 TPAHLWIEA 0N TPYEONMPOBOJA OT K01 Hne 5
r3Y-20 K r3y-19 CneuMTaFuMoc
TaMun
28(1)'224383'LLP'DET' OETANMV TPYBOMPOBOAOB. TUMOBAS Paccmotpe 24112
: TPAHLWEA ANsI TPYBEONMPOBOJA OT KO1 Hue 5
r3Y-19 K LiNM cneumanmc
Tamu TWO
090-2300-LLP-DET- OETANV TPYEOMNPOBOJOB. TUMOBOW Paccworpe | .
20125-01 KUNOMETPOBbIV 3HAK K01 Hne 5
TPYBOMPOBOMA OT r3Y-20 K r3y-19 cneumanumc
Tamn TWO
090-2300-LLP-DET- OETAIIN TPYBEOMNPOBOLOB. TUMOBOW Paccworpe | .
20126-01 KUNOMETPOBBbIV 3HAK KO1 Hne Y
TPYBOMPOBOJA OT 3Y-19 K LiNM cneumanmc
Tamn TWWO
090-2300-LLP-DET- LOETANN TPYBOMPOBOLOB. TUMOBOW Pacemotpe | .,
20127-01 OMO3HAB. 3HAK TPYEOMPOBOMA (MP) | K01 Hue 5
OT 3Y-20 K r3y-19 creumnanuc
Tamu TWO
090-2300-LLP-DET- LOETANIV TPYBOMPOBOAOB. TUMOBOW Paccmotpe | .,
20128-01 OMO3HAB. 3HAK TPYBOMPOBOJA (MP) | Ko1 Hue '
OT Ir3Yy-19 K LiNm cneumanuc
Tamu TWO
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090-2300-LLP-DET- OETANV TPYEOMNPOBOJOB. TUMOBOW Pacomotpe | .,
20129-01 NPEQYNPEAUTENbHBLIV 3HAK KO1 Hre 5
TPYBOMPOBO[A OT '3Y-20 K I'3y-19 cneuw%vg
TaMun
090-2300-LLP-DET- LETAIIN TPYBEOMNPOBOLOB. TUMOBOW Paccworpe | .
20130-01 NPEQYNPEAUTENbHBLIV 3HAK KO1 Hre Y
TPYBOMPOBOMA OT 3Y-19 K LINM Cﬂeuwﬁﬂg
TaMn
090-2300-LLP-DET- OETANV TPYBEONMPOBOOOB. MEPEXOL,
20136-01 C TPAHLLEM TPYBOMPOBOJA K
NMEPECEYEHMUIO COPA OT I'3Y-19 K KO1
LM
090-2300-LLP-LST- . Paccmotpe
20008-01 CMUCOK MEPECEYEHUM e 24.11.2
TPYBOMPOBO[A OT 3Y-20 K M3Y-19 KOT | chewmanue 6
Tamu TWO
090-2300-LLP-LST- 3 Paccmotpe
20009-01 CIMNCOK NEPECEYEHNNA KO Hue 08.04.2
TPYBOMPOBOMA OT 3Y-19 K LINM cneumanuc 6
Tamn TWO
090-2300-LLP-LST- Paccmotpe
TPYBOMPOBO[A OT '3Y-20 K r3y-19 KOT | chewmanuc 6
Tamn TWO
090-2300-LLP-LST- PaccmoTpe
20011-01 CMUCOK NOBOPOTOB o Hue 08.04.2
TPYBOMPOBOJA OT 3Y-19 K LIMNM K cneumanuc 6
Tamu TWLO
090-2300-LLP-MTO- Paccmotpe
20007-01 BEJOMOCTb PACXO[A MATEPVAIIOB e 24.11.2
AN TPYEOMPOBOAOB KOT | chewmanuc 6
Tamu TWO
090-2300-LLP-MTO- Paccmotpe
20008-01 BEJOMOCTb PACXO[A MATEPVAIOB H1e 08.04.2
AN TPYBEOMPOBO/OB KOT | cneumnanmc 6
Tamn TWO
CTtpouTenbHas 4yactb
PaccmoTpe
090-2100-SSS-SPL- MIAH PABOYEN NIOLWALKN. M3Y5. KO1 Hne 06.03.2
20097-01 MNAH NIOWALKM C“eLW'TaSJVg 026
TamMmun
PaccmoTpe
090-2100-SSS-SPL- MNAH PABOYEN NNOLWALKN. r3Y5. KO Hre 06.03.2
20097-01-253029D MNAH JEMOHTAXA C”euwﬁﬂg 026
TaMun
Paccmotpe
090-2100-SSS-LAY- PACMONOXEHWE MNOA3EMHbIX KO1 H1e 06.03.2
20010-01 KOMMYHWUKALIA. YYACTOK 3Y5 C”eLl'/'?SJVg 026
TaMn
090-2100-QQQ-LAY- CXEMA ®YHIOAMEHTA. I'3Y5. OBLUEE Ko1 | Paccmotpe | 06.03.2
20613-01 PACMOSNIOXEHVE ®YHOAMEHTOB H1e 026
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cneumanvc
Tamu TWO
PaccmoTpe
090-2100-QQQ-LAY- CXEMA OYHIAMEHTA. 13Y5. Kot HYe 06.03.2
20614-01 OYHIAMEHTbI F1, F2. APMYPOBAHME cneunanuc | (26
Tamn TWO
PaccmoTpe
090-2100-QQQ-LAY- CXEMA ®YHIOAMEHTA. F3Y5. o1 HYe 06.03.2
20615-01 ®OYHOAMEHTbI F3. F4. APMUAPOBAHUE cneunanvc | (26
Tamu TWO
PaccmoTpe
090-2100-QQQ-LAY- CXEMA OYHIAMEHTA. F3Y5. o1 H1e 06.03.2
20616-01 ®YHIAMEHTbI F5, F6 APMYPOBAHME cneunanuc | (26
Tamn TWO
CXEMA OYHIAMEHTA. F3Y5 PaccmoTpe
- - - - . . Hune
2821271_8? QQQ-LAY ®YHIAMEHT F7, F8, EQF1 K01 | cneumanmc 060-22-2
PaccmoTpe
090-2100-QQQ-LAY- CXEMA OYHIAMEHTA. 13Y5. Kot Hue 06.03.2
20618-01 ®YHOAMEHT F9, F10. APMVPOBAHVIE cneumanuc | (26
Tamu TWO
PaccmoTpe
090-2100-QQQ-LAY- CXEMA ®YHIOAMEHTA. F3Y5. o1 HYe 06.03.2
20619-01 ®YHOAMEHT F11. APMUPOBAHUE cneunanic | (26
Tamu TWO
PaccmoTpe
090-2100-QQQ-LAY- CXEMA OYHIAMEHTA. F3Y5. o1 He 06.03.2
20620-01 OYHIAMEHT F12. APMVPOBAHME cneunanuc | (26
Tamn TWO
CXEMA CTPOUTESbHBIX CTAMBHbBIX PaccmoTpe
- - - - o Hune
oot 0 MMM-LAY KOHCTPYKLM. F3Y5. MNOLLAAKA K01 | crewptamc | Coan?
OBCY)XVBAHMS SP1. INCT 1 13 2 e TLO
CXEMA CTPOUTESNbHBIX CTAMBHBIX PaccmoTpe
- - - _ o Hune
ggggg? MMM-LAY KOHCTPYKLI. F3Y5. MIOWALKA KOT | cneunanue osdgg.z
OBCIY)XVBAHMS SP1. INCT 2 13 2 e TLO
CXEMA CTPOUTENBHBIX CTANbHBIX Paccmotpe
- - - _ o HUne
gggsz(;_g? MMM-LAY KOHCTPYKLWW. F3Y5. TPYBHBIE KOT | cneumamme 060-22-2
OMOPbI PS1-PS5 e TILO
CXEMA CTPOUTESbHBIX CTAMBHBIX PaccmoTpe
- - - - o Hune
2833211_8? MMM-LAY KOHCTPYKLIA. F3Y5. TPYBHBIE K01 | cneumanmc 06628.2
OMOPbI PS6-PS10 e TLIO
CXEMA CTPOUTESbHBIX CTAMBHBIX PaccmoTpe
- - - - o Hune
2833221_8? MMM-LAY KOHCTPYKLIA. F3Y5. TPYBHBIE KOT | crewnanue 060-22-2
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BEAOMOCTb PACXOLA MATEPVAIIOB PacetoTpe
Hue 27.02.2
ooy IMMAMTO- | cTANBHBIX KOHCTPYKLIMI. F3YS. KOT | cneumamue | 026
PACXO[ MATEPWVAJIOB Tamu TLIO
BELOMOCTb PACXOIA BETOHHbIX PacckoTpe
HU 27.02.2
J00-2100-QAQ-MTO- | MATEPVATIOB. F3Y5. PACXOA KoT | aneumanmc o7
MATEPUANOB Tamu TLLIO
PaccmoTpe
090-2100-SSS-SPL- MNAH PABOYEN NNOLWALKN. r3Y19. KO Hue 13.03.2
20098-01 MNAH NNOLWAIKM cneumanmc | 026
Tamn TWO
PaccmoTpe
090-2100-SSS-SPL- MNAH PABOYEN NNOLWALKN. 3y 19. KO Hue 16.03.2
20098-01-253029D MNAH JEMOHTAXA cneumanmc | 026
Tamn TWO
PaccmoTpe
090-2100-SSS-SPL- MNAH PABOYEN NNOLWALKN. 3y 19. KO1 Hue 16.03.2
20099-01 CXEMA OrPAXOEHUA. MNCT 1 U3 2 cneumnanuc 026
Tamu TWO
Paccmotpe
090-2100-SSS-SPL- MNAH PABOYEN MNOLWALKWN. I3Y19. KO1 Hue 16.03.2
20101-01 CXEMA OrPAXKOEHUA. MNCT 2 U3 2 cneumranuc 026
Tamu TLWIO
PaccmoTpe
090-2100-SSS-SPL- MNAH PABOYEN NNOLWALKN. 3y 19. KO Hue 16.03.2
20102-01 MNAH 3EMNSHBLIX MACC cneunanmc | 026
Tamn TWO
PaccmoTpe
090-2100-SSS-SPL- MNAH PABOYEN NNOLWALKN. 3y 19. KO Hue 16.03.2
20107-01 MNAH OPTAHU3ALIMM PENBE®A cneumanmc | 026
Tamn TWO
PaccmoTpe
090-2100-SSS-LAY- PACMONOXEHWE NOA3EMHbIX KO1 Hue 16.03.2
20012-01 KOMMYHWUKALIMM. YYACTOK F3y19 cneuvanmc | 026
Tamu TWO
PaccmoTpe
090-2100-QQQ-LAY- OBLLEE PACMOSIOXEHVE KO Hue 16.03.2
20590-01 ®YHOAMEHTOB. MMUCT 1 U3 2 cneumanuc | 026
Tamu TLWIO
PaccmoTpe
090-2100-QQQ-LAY- OBLLEE PACMOSNOXEHVE KO Hue 16.03.2
20591-01 OYHOAMEHTOB. IUCT 2 U3 2 cneunanmc | 026
Tamn TWO
PaccmoTpe
090-2100-QQQ-LAY- CXEMA ®YHOAMEHTA. I3Y19. KO H1e 16.03.2
20592-01 ®YHOAMEHT F1 cneumanmc | 026
Tamn TWO
Paccmotpe
090-2100-QQQ-LAY- CXEMA ®YHOAMEHTA. F3Y19. KO1 Hue 16.03.2
20593-01 ®YHOAMEHT F2 cneumnanuc 026
Tamu TLWIO
PaccmoTpe
090-2100-QQQ-LAY- CXEMA ®YHOAMEHTA. I3Y19. KO Hue 16.03.2
20594-01 ®YHOAMEHT F3 cneumanuc | 026
Tamn TWO
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PaccmoTpe
090-2100-QQQ-LAY- CXEMA ®YHOAMEHTA. F3Y19. KO H1e 16.03.2
20595-01 OYHOAMEHT F4 cneunanmc | 026
Tamn TWO
PaccmoTtpe
090-2100-QQQ-LAY- CXEMA ®YHOAMEHTA. F3Y19. e Pe 1 16.03.2
2063301 OYHOAMEHTbI F6, EQF1. KO1 cneunannc | 026
APMWPOBAHWE
Tamu TLWIO
PaccmoTpe
090-2100-QQQ-LAY- CXEMA ®YHOAMEHTA. F3Y19. KO Hue 16.03.2
20624-01 OYHOAMEHTbI F7-F8. APMUPOBAHUE cneunanmc | 026
Tamu TWO
PaccmoTpe
090-2100-QQQ-LAY- CXEMA ®YHOAMEHTA. F3Y19. KO H1e 16.03.2
20625-01 OYHOAMEHT F9. APMUPOBAHWE cneunanmc | 026
Tamu TWO
PaccmoTpe
090-2100-QQQ-LAY- CXEMA ®YHOAMEHTA. F3Y19. KO1 H1e 16.03.2
20626-01 ®YHOAMEHT F10. APMUPOBAHUE cneumanuc 026
Tamn TWO
PaccmoTtpe
090-2100-QQQ-LAY- CXEMA ®YHOAMEHTA. F3Y19. e Pe 1 16.03.2
20697-01 OYHOAMEHTbI F11, F13 K01 cnewnanue | 026
APMWPOBAHWE
Tamu TLWIO
PaccmoTpe
090-2100-QQQ-LAY- CXEMA ®YHOAMEHTA. F3Y19. KO1 Hue 16.03.2
20628-01 OYHOAMEHT F12. APMUPOBAHUE cneunanmc | 026
Tamu TWO
PaccmoTpe
090-2100-QQQ-LAY- CXEMA ®YHOAMEHTA. F3Y19. KO H1e 16.03.2
20629-01 OYHOAMEHT F14. APMUPOBAHUE cneunanmc | 026
Tamu TWO
PaccmoTpe
090-2100-QQQ-LAY- CXEMA ®YHOAMEHTA. I3y19. KO1 Hue 16.03.2
20630-01 ®YHOAMEHT F15. APMUPOBAHWVE cneumanuc 026
Tamn TWO
PaccmoTpe
090-2100-QQQ-LAY- CXEMA ®YHOAMEHTA. F3Y19. KO Hue 16.03.2
20631-01 ®YHOAMEHT F16. APMUPOBAHWE cneunanmc | 026
Tamu TLWIO
PaccmoTpe
090-2100-QQQ-LAY- CXEMA ®YHOAMEHTA. F3Y19. KO H1e 16.03.2
20632-01 OYHOAMEHT F17. APMUPOBAHUE cneunanmc | 026
Tamu TWO
PaccmoTpe
090-2100-QQQ-LAY- CXEMA ®YHOAMEHTA. F3Y19. KO H1e 16.03.2
20633-01 OYHOAMEHT F18. APMUPOBAHUE cneunanmc | 026
Tamu TWO
Paccmotpe
090-2100-QQQ-LAY- CXEMA ®YHOAMEHTA. I3y19. KO1 Hue 16.03.2
20634-01 ®YHOAMEHT F5. APMUPOBAHMUE cneumanuc 026
Tamu TLWIO
PaccmoTpe
090-2100-QQQ-LAY- CXEMA ®YHOAMEHTA. F3Y19. KO Hue 16.03.2
20673-01 ®YHOAMEHT F19. APMUPOBAHWE cneunanmc | 026
Tamu TWO
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PaccmoTpe
090-2100-QQQ-LAY- CXEMA ®YHOAMEHTA. M3Y19. KO1 Hue 16.03.2
20674-01 ®YHOAMEHT EQF2. APMUPOBAHME cneumanmc | 026
Tamu TLWLO
Paccmotpe
090-2100-MMM-LAY- CXEMA CTPOUTE/bHbIX CTAJIbHbIX e 16.03.2
KOHCTPYKUWNW. I3Y19. TPYBHbIE K01 026
20313-01 cneuuwanuc
OlMNOPbI PS1 Tamn TLIO
PaccmoTpe
090-2100-MMM-LAY- CXEMA CTPOUTEJIbHbIX CTAJIbHbIX e 16.03.2
20314-01 KOHCTPYKUWNW. I3Y19. MNOLLALKA KO1 CHeLManIC 026
OBCNY>KNBAHUSI SP1 TaMLV‘I IO
PaccmoTpe
090-2100-MMM-LAY- CXEMA CTPOUTEJIbHbIX CTAJIbHbIX <01 e 16.03.2
20315-01 KOHCTPYKUWW. I3Y19. MNOLWALOKA creunanie 026
OBCNY>XXNBAHNA SP2 Tamn TLO
090-2100-MMM-LAY- CXEMA CTPOUTENBHbIX CTAMBHBIX Pacﬁ;"gme 16.03.2
KOHCTPYKUWNW. I3Y19. MEPEXOOHOW KO1 026
20317-01 cneunanmc
MOCTUK WK1 Tamn TLIO
Paccmotpe
090-2100-MMM-LAY- CXEMA CTPOUTEJIbHbIX CTAJTbHbBIX <01 e 16.03.2
20318-01 KOHCTPYKUWNW. I3Y19. TPYEBHbIE cneLmanvc 026
OrlOPbI PS2, PS3 Tamn TLIO
Paccmotpe
090-2100-MMM-LAY- CXEMA CTPOUTEJIbHbIX CTAJIbHbIX e 16.03.2
KOHCTPYKUWWN. I'3Y19. KABEJTbHAA KO1 026
20335-01 creyuanuc
OlNOPA CS1 Tamm TLLO
PaccmoTpe
20337-01 ' cneumanuc 026
PR1
Tamn TLLIO
PaccmoTpe
090-2100-MMM-LAY- CXEMA CTPOUTEJIbHbIX CTAITbHbIX <01 e 16.03.2
20338-01 KOHCTPYKUWNW. I3Y19. MEPEHOCHAA ceLmanvc 026
MNOLWALKA OOCTYIA AP1 Tamn TLIO
PaccmoTpe
090-2100-MMM-LAY- CXEMA CTPOUTEJIbHbIX CTAIbHbIX e 16.03.2
KOHCTPYKUWNW. I3Y19. KABEJTbHAA KO1 026
20357-01 cneuuwanmc
OrlOPA CS2
Tamum TLWLIO
PaccmoTpe
090-2100-MMM-LAY- CXEMA CTPOUTEJIbHbIX CTAJIbHbIX e 16.03.2
KOHCTPYKUWWN. I'3Y19. KABEJTbHAA KO1 026
20358-01 creyuanuc
OlNOPA CS3
Tamn TLWLIO
PaccmoTpe
090-2100-MMM-LAY- CXEMA CTPOUTEJIbHbIX CTAITbHbBIX e
KOHCTPYKUWWN. T'3Y19. TPYBHAA K01
20359-01 cneumnanuc
OlNOPA PS4
Tamn TLLIO
Paccmotpe
090-2100-MMM-DET- CXEMA CTPOUTE/IbHbIX CTAJIbHbIX e
20149-01 KOHCTPYKUNWN. TPYBEHAA SCTAKALA K01
- cneuunanuc
PR1. Y3Ibl
Tamum TLWLIO
PaccmoTpe
090-2100-MMM-DET- CXEMA CTPOUTEJIbHbIX CTAJIbHbIX e 16.03.2
20150-01 KOHCTPYKUWNW. I3Y19. MNOLLALKA KO1 CneLVMANMG 026
OBCNYXNBAHWA SP1 Y3/bl TaMLl/lI TLO
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090-2100-MMM.MTO. | BEBOMOCTb PACXOIA MATEPVANIOB Pacﬁrgme
20030-01 CTANbHbIX KOHCTPYKLMWN. T3Y19. K01 CHeLanmc
PACXOO MATEPUAIIOB »
Tamu TLWLO
Paccmotpe
20034-01 © OHCTPYKLIW. T3¥19. cneunanmc
PACXOO MATEPUAIIOB
Tamu TLWLIO
N PaccmoTpe
090-2100-SSS-SPL- MNAH PABOYEW NMNOLWALOKW. I3y19. e 16.03.2
MNAH NNOLWALOKW. OBBEM MO K01 026
20115-01 cneuuanuc
BPE3KAM
Tamn TLWLIO
- PaccmoTpe
090-2100-SSS-SPL- MNAH PABOYEW NMNOLWALOKW. I3Y19. e 16.03.2
MNAH JEMOHTAXA. OBBEM MO K01 026
20115-01-253029D cneumanuc
BPE3KAM
Tamn TLUO
090-2100-QQQ-LAY- CXEMA OYHIAMEHTA. I'3Y19. Pacﬁrgme 16.03.2
20635-01 MOONDPUKALUMA dYHOAMEHTA PS- KO1 CHeLanmc 026
1416. OBBEM MO BPE3KAM 1
Tamu TLWLO
Paccmotpe
090-2100-QQQ-LAY- CXEMA ®oYHOAMEHTA. F3Y19. e 16.03.2
20636-01 MOONPUKALUNA dYHOAMEHTA PS- KO1 CHELManNC 026
1403. OBBbEM MO BPE3KAM »
Tamum TLWLIO
PaccmoTpe
20652-01 A L A ) cneumanuc 026
1400. OBbEM MO BPE3KAM
Tamn TLWLIO
PaccmoTpe
090-2100-QQQ-LAY- CXEMA oYHOAMEHTA. I3Y19. <01 e 16.03.2
20653-01 MOONPUKALNA OYHOAMEHTA PS- creLvanvc 026
1401. OBbEM MO BPE3KAM
Tamn TLLIO
090.2100-QQQ-LAY- CXEMA ®YHIAMEHTA. r3y19. Pacﬁrgme 16.03.2
20654-01 MOONDPUKALUMA dYHOAMEHTA PS- KO1 CHeLanmc 026
1402. OBBEM MO BPE3KAM 1
Tamum TLWLO
PaccmoTpe
20675-01 A ; o ’ cneuuwanmc 026
OBBEM MO BPE3KAM
Tamum TLWLIO
PaccmoTpe
090-2100-QQQ-LAY- CXEMA oYHOAMEHTA. I'(PSY19. <01 e 16.03.2
50676-01 SYHOAMEHT F2. APMVPOBAHVE. creLmanvc 026
OBBbEM MO BPE3KAM
Tamn TLWLIO
PaccmoTpe
090-2100-MMM-LAY- CXEMA CTPOUTEJIbHbIX CTAITbHbBIX <01 e 16.03.2
20316-01 KOHCTPYKUWWN. T'3Y19. TPYBHAA creLvanvc 026
OlNOPA PS1. OBbEM MO BPE3KAM
Tamn TLLIO
BEAOMOCTb PACXOOA MATEPVAIOB PaccmoTpe
090-2100-QQQA-MTO- BETOHHbIX KOHCTPYKLWNW. I'3Y19. K01 Hue
20038-01 PACXOLO MATEPMAINOB. OBBLEM MO crneuuanuc
BPE3KAM Tamu TLWLIO
BEOOMOCTb PACXOOA MATEPUAIIOB PaccmoTpe
090-2100-MMM-MTO- CTANBbHbLIX KOHCTPYKLWMWN. T'3Y19. KO1 Hue
20034-01 PACXOL MATEPMAIIOB. OBBEM MO cneumanuc
BPE3KAM Tamn TLLIO
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PaccmoTpe
090-2100-SSS-SPL- MNAH PAGOYEM MNOLLAIKM. F3Y20. Ko He 06.03.2
20100-01 MNAH MAOLWAKM cneumanuc | 026
Tamu TWO
Paccmotpe
090-2100-SSS-SPL- MNAH PABOYEM MOLWAIKN. F3Y20. o1 Hue 06.03.2
20100-01-253029D MNAH IEMOHTAXA cneumanuc | (26
Tamn TWO
PaccmoTpe
090-2100-SSS-LAY- PACTONOMEHVIE MOASEMHBIX Ko HYe 06.03.2
20011-01 KOMMYHUKALIAI. YYACTOK I3y20 cneumanuc | 026
Tamu TWO
PaccmoTpe
090-2100-QQQ-LAY- CXEMA OYHIAMEHTA. [3Y20. OBILEE | o H1e 06.03.2
20608-01 PACTIONOXEHWE ®YHOAMEHTOB cneumanuc | (26
Tamu TWO
PaccmoTpe
090-2100-QQQ-LAY- CXEMA ®YHIOAMEHTA. I'3Y20. Ko He 06.03.2
20609-01 ®YHOAMEHTbI F1, F2. APMUPOBAHUE cneumanuc | (26
Tamn TWO
Paccmotpe
090-2100-QQQ-LAY- CXEMA ®YHIOAMEHTA. I'3Y20. Ko HYe 06.03.2
20610-01 ®YHOAMEHTbI F3, F4. APMUPOBAHUE cneumanuc | 026
Tamn TWO
CXEMA ®YHIOAMEHTA. F'3Y20 PaccmoTpe
- - - - . - Hune
ggg 1211_8? QQQ-LAY MOANOUKALINS GYHIAMEHTA FA40. K01 | cneumanmc 06622'2
APMUPOBAHVE e TILO
PaccmoTpe
090-2100-QQQ-LAY- CXEMA ®YHIOAMEHTA. I'3Y20. Ko He 06.03.2
20612-01 ®YHOAMEHTbI F6, F7. APMUAPOBAHUE cneumanuc | (26
Tamu TWO
PaccmoTpe
090-2100-QQQ-LAY- CXEMA ®YHIOAMEHTA. I'3Y20. o1 HYe 06.03.2
20621-01 ®YHOAMEHT F8. APMVPOBAHVIE cneumanuc | (26
Tamn TWO
CXEMA ®YHIOAMEHTA. F3Y20 PaccmoTpe
- - - - . - Hune
2822221_8? QQQ-LAY ®YHIAMEHTbI F9. EQF1. KOT | crewnanue 060-22-2
CXEMA CTPOUTENBHBIX CTANbHBIX Paccmotpe
- - - _ o Hune
ggggg? MMM-LAY KOHCTPYKLIMY. F3Y20. MMOWALKA KOT | creunanue osdgg.z
OBCIY)KVMBAHUS SP1. [INCT 1 U3 2 e TILO
CXEMA CTPOUTESbHBIX CTANBbHbIX Paccmotpe
- - - _ o HUue
2822241_8? MMM-LAY KOHCTPYKLI. F3Y20. MINOLLATKA KOT | cneumamme 060-22-2
OBCIY)KVBAHWS SP1. [INCT 1 U3 2 e TILO
CXEMA CTPOUTESbHBIX CTANbHbIX PaccmoTpe
- - - - o Hune
2832251_8? MMM-LAY KOHCTPYKLIA. [3Y20. TPYBHBIE K01 | cneumanmc 06628.2
OMOPbI PS1-PS4 ramn TILO
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CXEMA CTPOWUTENbHBLIX CTAMbHbLIX PacemoTpe
- - - - o Hue
090-2100-MMM-LAY KOHCTPYKLI. F3Y20. TPYBHBIE KO1 06.03.2
20326-01 cneunanic | 26
OMOPbI PS5-PS6 Tamu TLIO
CXEMA CTPOUTENbHBLIX CTAMbHBLIX PacouoTpe
- - - i o Hne
2832271_8? MMM-LAY KOHCTPYKLMI. F3Y20. TPYBHbIE K01 | cneumanmc 06628.2
CXEMA CTPOUTENBHbIX CTANbHbIX Pacﬁ"m"gme
090-2100-MMM-DET- KOHCTPYKLIMI. F3Y20. MITOLLALKA KO | crotmanne | oo
20148-01 OBCNY>XUBAHUSA SP1. Y3/bl » 026
Tamu TWLO
BEJOMOCTb PACXOOA MATEPVANOB PacamoTpe
- - - - o Hune
oo OS-MMMAMTO- | CTANBHBIX KOHCTPYKLIMI. [3Y20. KOT | cneumamme
PACXO[] MATEPVANOB Tavn TLO
BEJOMOCTb PACXOOA BETOHHbIX PacemoTpe
- - - - Hue
Do 00 AAAMTO MATEPVIAIIOB. 3y20. PACXO[ K01 | cneumanmc
MATEPUAJIOB Tamu TLLIO
Paccmotpe
090-2200-SSS-SPL- MNAH PABOYEN NMOLWAOKWN. LIMM. KO Hue 06.03.2
20008-01 MAAH MNOLALKN cneunanic | (26
Tamn TWO
PaccmoTpe
090-2200-SSS-SPL- MNAH PABOYEN NMOLWAOKN. LIMM. KO1 Hue 06.03.2
20008-01-253029D MNAH JEMOHTAXA cneumannc | 026
Tamu TWLO
PaccmoTpe
090-2200-SSS-LAY- PACMONOXEHWE MNOA3EMHbIX KO Hre 06.03.2
20001-01 KOMMYHWKAL. YYACTOK LiMM cneumannc | 026
Tamu TWO
PaccmoTpe
090-2200-QQQ-LAY- CXEMA ®YHIOAMEHTA. LiNM. OBLLEE KO Hue 06.03.2
20021-01 PACMONOXEHME ®YHOAMEHTOB cneunanic | (26
Tamn TWO
Paccmotpe
090-2200-QQQ-LAY- CXEMA ®YHIOAMEHTA. LiNM. KO Hue 06.03.2
20022-01 ®YHIOAMEHTbI F1, F2. APMUPOBAHWE cneunanic | (26
Tamn TWO
CXEMA ®YHIOAMEHTA. LiNM PacamoTpe
- - - - - . Hune
090-2200-QQQ-LAY SYHIAMEHTbI F3, EQF1 KO1 06.03.2
20023-01 cneunanic | (26
APMUPOBAHVE Tamu TLIO
CXEMA ®YHIOAMEHTA. LiNM PacamoTpe
- - - - . . Hue
090-2200-QQQ-LAY SYHIAMEHTbI F4, F5, F6 KO 06.03.2
20024-01 cneunanic | 26
APMUPOBAHVE Tamu TLIO
Paccmotpe
090-2200-QQQ-LAY- CXEMA ®YHIOAMEHTA. LiNM. KO Hue 06.03.2
20025-01 ®YHIOAMEHTbI F7, F8 APMUPOBAHWE C”eu'/'?&'/g 026
TaMun
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PaccmoTpe
090-2200-QQQ-LAY- CXEMA ®YHOAMEHTA. LIMNM. Hue 06.03.2
K01
20026-01 dYHOAMEHT F9. APMUPOBAHUE cneuunanuc 026
Tamn TWO
Paccmotpe
i ) ) : CXEMA ®YHOAMEHTA. LIMNM. HU1e
Joo-2200-QQAQ-LAY ®YHOAMEHTbI F10, F11 K01 | cnewanuc | “oia?
APMWPOBAHUE Tamu TWO
PaccmoTpe
090-2200-QQQ-LAY- CXEMA ®YHOAMEHTA. LIMNM. KO1 Hue 06.03.2
20029-01 dYHOAMEHT EQF2 APMUPOBAHUE cneunanunc 026
Tamn TWO
PaccmoTtpe
090-2200-MMM-LAY- CXEMA CTPOUTEJbHbLIX CTAJIbHbIX HUe P 16.03.2
20018-01 KOHCTPYKUMW. LUINM. MNOLWALKA K01 cneLuanic 0.26.
OBCNY>XUBAHNA SP1. INCT 1 13 2 Tamu TWO
PaccmoTtpe
090-2200-MMM-LAY- CXEMA CTPOUTEJIbHBIX CTAINbHbIX HUe P 16.03.2
20019-01 KOHCTPYKUMW. LUINM. MNOLWAOKA K01 cneLuanic (526.
OBCNY>XMBAHUA SP1. INCT 2 N3 2 Tamu TWO
PaccmoTtpe
090-2200-MMM-LAY- CXEMA CTPOUTE/TbHBIX CTAIbHbIX Hue P 16.03.2
20020-01 KOHCTPYKUMW. LINM. TPYBHBIE K01 cneLuanic 0.26.
PaccmoTtpe
090-2200-MMM-LAY- CXEMA CTPOUTE/TbHbIX CTAJIbHbIX Hue P 16.03.2
20021-01 KOHCTPYKUMW. LINM. OMOPLI PS5-PS6 | K01 cneunanme 626.
& 61-5200-SPS-003 Tamu TLLO
PaccmoTtpe
090-2200-MMM-LAY- CXEMA CTPOUTE/bHbIX CTAJIbHbIX HUe P
20022-01 KOHCTPYKUWMW. LINM. MEPEHOCHAA K01 cneuuanmc
MNOLWALOKA OOCTYIA AP1 Tamu TWO
PaccmoTtpe
090-2200-MMM-DET- AETANN CTPOUTEJIbHBIX CTANBbHbIX Hue P 16.03.2
20010-01 KOHCTPYKUNW. LUNM. MNOLWAOKA K01 cneLuanic (526.
OBCNY>XMBAHUNA SP1 Y3bl Tamu TWO
Paccmotpe
PACXOO MATEPUAIIOB BETOHHbIX
2886222_8(1)'QQQ'MTO' V3OENWIA. LIMM. PACXOR ko1 | e
MATEPUAJIOB »
Tamu TLWIO
090-2200-MMMMTO. | PACXO MATEPWATIOB CTATTbHbIX Pacﬁ"m"gme
20002-01 KOHCTPYKUMW. LINM. PACXO[O K01 CMeLManIC
MATEPUAJIOB »
Tamn TWO
. PaccmoTtpe
090-2100-SSS-LAY- CXEMA OOPOTI U MNOKPLITUW. OOPOrA HUe P 16.01.2
®NAMUHIO. BPEMEHHAA OBBE3OHAA | KO1 N
20007-01 cneuunanuc 026
AOPOTA Tamn TWO
CXEMA [JOPOTI" /1 MOKPLITUI. AOPOTA PaccmoTpe
090-2100-SSS-LAY- : Hne 16.01.2
50008-01 BYPKbIT. BPEMEHHAA OB BE3OHAA K01 cneLuanic 026
AOPOTA Tamu TWO
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. PaccmoTtpe
090-2100-SSS.LAY. CXEMA JOPOT W NMOKPLITUA. QOPOrA e P 16.01.2
20009-01 K CKB-15. BPEMEHHASI OB bE3HASA KOT | creunammc | gop
AOPOTA Tamn TWO
. PaccmoTtpe
090-2100-SSS.LAY. CXEMA [JOPOT W1 NMOKPLITUA. QOPOrA Hue P 29.04.2
®NAMUHIO. BPEMEHHAA OB bE3OHAA | K01 ool
20013-01 cneunanic | 2@
AOPOTA Tamu TWO
090-2100-SSS.LAY. CXEMA [JOPOT V1 MOKPbITUI. Pacﬁ"m"gme 20.04.2
20014-01 FPABUMHASI JOPOMA K LiMM. KO1 | ovmammc | 026
BPEMEHHAS! OBbE3HASA JOPOrA
Tamn TWO
090-2100.SSS.DET- OETAIN OPOT W MOKPBITUN. Pacﬁl“/l";”pe 20.04.2
20001-01 [IOPOIA ®JIAMUHIO. CXEMA Kot | e | “ooe
LOPOXHbIX 3HAKOB. »
Tamn TWO
090-2100.SSS.DET. OETAIN JOPOT W MOKPBITUN. Pacﬁrgme 29 04.2
[IOPOTA BYPKbIT. CXEMA IOPOXHbIX | KO1 026
20002-01 3HAKORB crneyuanuc
Tamu TWO
090-2100.SSS.DET. OETANN OPOT W MOKPBITUN. Pacﬁ"m"gme 20.04.2
[JOPOTA K CKB-15. CXEMA JOPOXHbIX | K01 096
20003-01 3HAKORB cneumanuc
Tamu TLWIO
090-2100.SSS.DET. LETANV JOPOT W MOKPLITUN. Pacﬁ"m"gme 29.04.2
20004-01 [IOPOIA ®JIAMUHIO. CXEMA Kot | e | “ooe
[IOPOXHbIX 3HAKOB »
Tamn TWO
090-2100.SSS.DET. [IOPOT'A ®IIAMVHIO. FPABUMHAS Pacﬁ;";”pe 20.04.2
LOPOrA K LiMM. CXEMA JOPOXHbIX K01 026
20005-01 3HAKOB cneumnanuc
Tamn TWO
PaccmoTpe
090-2100-MMM-LAY- CXEMA BETOHHbIX KOHCTPYKLUI. KO Hue
20333-01 r3Y19. AHKEPHbIV BMOK AB-1 cneumanic
Tamu TWO
PaccmoTpe
LOETANW XXENE3OBETOHA
090-2100-MMM-DET- | v HinAMEHTA. I3Y19. AHKEPHBI/ KO1 Hme
20142-01 ENOK AB-1 crneuyuanumc
Tamu TLWIO
090-2100.MMM.DET. | BETAJIV KENE3OBETOHA ) Pacﬁ"m"gme
®YHOAMEHTA. [3Y19. AHKEPHbIN K01
20143-01 EIOK AB-1 creyuanuc
Tamn TWO
090-2100.MMM.DET. | BETAIV KENE3OBETOHA ) Pacﬁ;";”pe
®YHOAMEHTA. [3Y19. AHKEPHbIN KO1
20144-01 EIOK AB-1 cneumnanuc
Tamn TWO
Paccmotpe
090-2100-MMM-LAY- CXEMA BETOHHbIX KOHCTPYKLUI. KO HIe
20336-01 r3Y5. AHKEPHbI BJIOK AB-3 cneumanic
Tamu TLWIO
090-2100-MMM-DET- OETANV XXENE3OBETOHA ) Pacﬁ"m"gme
®YHOAMEHTA. 3Y5. AHKEPHbIZ BJIOK | KO1
20145-01 AB-3 cneuyuanuc
Tamn TWO
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090-2100.MMM.DET. | BETAIVOKENEBOBETOHA Pacﬁrgme
®YHOAMEHTA. 3Y5. AHKEPHbIZ BITIOK | KO1
20146-01 AB-3 cneumanuc
Tamu TWO
090.2100.MMM-.DET. | BETAIM XKENE3OBETOHA Pacﬁ"m"gme
®YHOAMEHTA. 3Y5. AHKEPHbI BJIOK | KO1
20147-01 AB-3 cneuyuanuc
Tamu TLWIO
PaccmoTpe
090-2200-MMM-LAY- CXEMA BETOHHbIX KOHCTPYKLMA. KO Hue
20024-01 LMM. AHKEPHbIV BJTOK AB-2 creumanic
Tamn TWO
090-2200-MMM-DET. OETANW XXENE3OBETOHA ) Pacﬁl“/l";”pe
®YHOAMEHTA. LINM. AHKEPHbIV BNOK | KO1
20007-01 AB-2 cneumanuc
Tamn TWO
090.2200.MMM.DET. | BETAIVOKENESOBETOHA Pacﬁrgme
®YHIOAMEHTA. LINMM. AHKEPHbIV BIIOK | KO1
20008-01 AB-D cneumnanuc
Tamu TWO
Paccmotpe
LOETANW XXENE3OBETOHA
090-2200-MMM-DET- | 3y HinAMEHTA. LIMM. AHKEPHBI BMOK | KO1 Hme
20009-01 AB-2 cneumanuc
Tamu TLWIO
PaccmoTpe
090-2100-QQQ-LAY- CXEMA ®YHOAMEHTA. ®YHOAMEHT KO Hue
20672-01 Nnom AHOOHYIO PACIMPEL. KOPOBKY cneumanmc
Tamn TWO
090-2100-MMM-MTO. BE[JOMOCTb PACXO[IA MATEPVAIIOB Pacﬁ;";”pe
20039.01 BETOHHbIX KOHCTPYKLMI. PACXO[ Kot | e
MATEPWAJIOB H
Tamn TWO
090.2100.00Q-MTO. | BEBOMOCTb PACXOIA MATEPUAIIOB Pacﬁrgme
2004001 BETOHHbLIX KOHCTPYKLIMA. PACXOL Kot | e
MATEPWAINOB »
Tamu TWO
3neKTth|eCKa;| 4acTb
090-0005-PCP-LAY- MNAH PACMNONOXEHWA CTpouTenscTBo
OBPYOOBAHMSA K3 HOBbI 12" uo1 Mrm
20002/20017-01 TPysoﬂnPOBo 0 o soBaNe
090-0005.PCP-DET- Y3Mbl MOHTAXA CTpouTenscTao)
20001-01 AHOIHASA PACMPELENUTESNILHAA uo1 mm
KOPOEKA MCNonb30BaHUE
CTpouTenbCcTBO
61-2100-P-5014-253029 | CXEMbI TPACCBI KABEN. o1 nnw
KATOLHOW 3ALMTA A71A 3Y-19 L CHONEsoBaNME
F-2000-P-LAY-2148- CXEMbI TPACCbI KABESS. Lot CTPOV'MTJbeCTBO
253029 CKBAXXMHA T-5K Mcrnonb3oBaHue
61.2000-P-LAY-5010- CXEMbI TPACCbI KABENS. CTpouTenscTao)
253029 KATOLHAS 3ALUUTA ANS CKBAXUHBI | UO1 ar
T-5848 MCNonb30BaHUE
81-2000-P-LAY-5006- CXEMbl TPACCbI KABEJA. CTpoutenscTeo
KATOLOHAS 3ALUUTA ANS CKBAXUHLI | UO1 ar

253029

T-5646

MNCNoJsib30BaHNE|
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81-2000-P-LAY-5003- CXEMbI TPACCBbI KABEJIA. CTpOVIl;II'ﬁSbCTBO
253029 KATOOHAS SALLMTA AN CKBAXKUHbI uo1

T-220 MCnonb30BaHME
71-5400-P-SCA-0001- KABEJIbHBIV XKXYPHA. CKBAXKUHA T- CTponTensCTao
253029 220 uo1 unm

MCnonb30BaHME
71-5400-P-SCA-0002- | KABENbHbIA XXYPHA. CKBAXWHA T- CTPOMTENCTBO
253029 5646 uo1 nnm
MCnonb30BaHNE
81-5400-P-SCA-0004- KABEJIbHBIV XKXYPHA. CKBAXKUHA T- CTponTensCTao
253029 5848 uo01 unm
MCnonb30BaHME
F-2000-J-SCA-1672- KABEJIbHBIV XXYPHA. CKBAXKVHA T- CTPOMTENLCTBO
253029 5K uo1 unu
MCNnob30oBaHME

CMNCOK OBOPYJOBAHUA KATOOHOWN CrpouTenbcTso
090-0005-PCP-SCH- 3ALLMNTDI 01 nm
20001-01 ANA HOBOTO 12" TPYBEOMPOBOIA OT pienon.3oBakie

r3y-20 K r3y-19

CMNCOK OBOPYJOBAHUA KATOOHOWN CTpouTenscTao
090-0005-PCP-SCH- 3ALLNTDI 01 nm
20002-01 ANA HOBOTIO 12" TPYBEOMPOBOLA OT picnone3oBaxe

r3Y-19 K LINM
CTpouTenbCTBO

CTPYKTYPHASA BNOK-CXEMA KABEJSA.
61-2100-P-5017-253029 y uo1 nnm

CUCTEMA KATOOHOW 3ALMTbI Ir3Y-19 | CHONE30BaH
090-2100-PPP-LAY- CXEMbI TPACCbI KABENS. CUCTEMA Uo1 CTPO“JES""TBO
20029-01-253029 KATOOHOW 3ALMTHI M3Y-19 CHONLAOBaHIG
090-2100-PPP-LAY- CXEMbI TPACCbI KABENA. CUCTEMA 01 CTF"’“JJ‘:S"CTB"
20291-01 KATOOHOW 3ALLMTHI M3Y-19 L CHONb3OBAHME

Y Y CTpouTenbCcTBO

F-2100-P-8800-253029 ,o'fﬁEEﬁTbb'Tb”%wzHA” KATOAHOU Uo1 i
L B Mcnonb3oBaHne
090-0005-PCP-CAL- PACYET KATOIHOW 3ALLNTLI HOBOIO Uo1 CTpO“MTJfS"CTBO
20001-01 12" TPYBOMPOBOJA CHOMLAOBaHI
090-0005-PCP-CAL- PACYET KATOOHOW 3ALLNTHI Ctpoutenscteo

CYLWECTBYHOLLMX 12" uo1 nnm
20002-01 TPYBOMPOBO/OB MCnonb3oBaHue

KNACCUDPUKALINA OMACHbIX CTponTenbCTBo)
F-2100-P-5046-253029 | YYACTKOB uo1 nm

3AMEPHASA YCTAHOBKA 5 neCnonb3osaxne

KNACCUDPUKALINA OMACHbIX CTponTenbCTBO)

YYACTKOB nnm
F-2100-P-8819-253029 3AMEPHAS] YCTAHOBKA 5 UO1 mcnonbsosaHue

PA3PE3bl TPYEOMNPOBOOOB
090-2100-PPP-DSL- OOHONMUHEMHASA CXEMA o1 CTponTensCTBO

nnn

20006-02-253029

090-2100-TDB-51512

NCNoJsib30BaHNE|
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090-2100-PPP-DSL- OIHONNHEMHASA CXEMA o1 CTPO“JJijCTBO
20006-02-253029D 090-2100-TDB-51512 CMIOMNb30BaHNE
090-2100-PPP-DSL- OIHONNHEMHASA CXEMA o1 choml:ﬁSbcmo
20007-01-253029 380B, 090-2100-PDB-51513, [3Y-5 I CONb3OBAHME
090-2100-PPP-DCB- CTPYKTYPHAS BITOK CXEMA KABENA o1 CTPO“JJijCTBO
20012-01-253029 380B, 090-2100-TDB-51512, I'3Y-5 | CrONb30BaHME
090-2100-PPP-DCB- CTPYKTYPHASA BITOK CXEMA KABENA o1 CTPOV'JJ?S'DCTBO
20013-01-253029 380B, 090-2100-PDB-51513, [3Y-5 L CONb3OBAHME
090-2100-PPP-SDB- CMELMOUKALINA PACNPEOLWNTA o1 CTPOM;JbeCTBO
20011-01-253029 090-2100-TDB-51512 CTIONb30BAHNE
090-2100-PPP-SDB- CMELMOUKALINA PACMPEOLWNTA o1 CTPOV'JJ?S'DCTBO
20012-01-253029 090-2100-PDB-51513 CNOMNb30BaHME
F-2100-P-SEL-10007- NMEPEYEHbL HAMPY30K CTpOMl;IrJ?;IbCTBO
253029 SNEKTPUYECKUM XKYPHAN HArPY30K | UO01 - risosanme

OnA 3y-5
F.2100.P-6550.253009 | ABET bHbI XKYPHAJ ot CTpowJﬁgbCTBo
3y'5 MCNoJib30BaHUE|
61.2100-P-5012.253029 | CXEMbI TPACCbI KABENSA o1 CTPO“JJijCTBO
KATOOHASA SALLWNTA 3Y-5 | CrONb30BaHME
F-2100-P-6236.253029 | CXEMbI TPACChI KABENSA o1 CTPO“JJ‘:S'DCTBO
KATOOHASA 3ALLNTA 3Y-5 CONb3OBAHME
090-2100-PPP-LAY- CXEMbl TPACCbI KABENSA o1 CTPOMMTﬁSbCTBO
20071-01-253029 YYACTOK 3Y-5 [INCT 1 U3 2 L CNONb30BaHME
090-2100-PPP-LAY- CXEMbI TPACCbI KABENA o CTDOMJJ?S':CTBO
20071-01-253029D YYACTOK 3Y-5 JINCT 1 U3 2 P —
090-2100-PPP-LAY- CXEMbIl TPACCbI KABENSA U0 chomlESbcmo
20076-01-253029 YYACTOK 3Y-5 [INCT 2 U3 2 ICHONb30BaHe
090-2100-PPP-LAY- CXEMA 3A3EMIEHNS oy [TPoUTenECTED
20084-01-253029 YYACTOK 3Y-5 ®PATMEHT 4 | CrTONb30BaHME
090-2100-PPP-LAY- CXEMA 3A3EMIIEHMA ot CTpOMl;IrJ?;IbCTBo
20084-01-253029D YYACTOK 3Y-5 ®PATMEHT 4 ICMIONb30BaHMe
090-2100-PPP-LAY- CXEMA 3A3EMJIEHUA CTpouTensCTBo
20082-01-253029 YYACTOK 3Y-5 ®PATMEHT 2 Vo1 L crontaopanme
090-2100-PPP-LAY- CXEMA 3A3EMJIEHUA CTPOUTENLCTBO
20082-01-253029D YYACTOK 3Y-5 ®PATMEHT 2 vo1 MCHOH”.,QZBM
090-2100-PPP-LAY- CXEMA TPAHLLEM KABENS Lot CTpOVIl;II'ﬁ:/I'IbCTBO

20118-01-253029

YYACTOK I3Y-5. INCT 1 N3 2

MnCcnonb3oBaHNE|
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090-2100-PPP-LAY- CXEMA TPAHLLEM KABENS CTpouTensCTBO)
_01- uo1 unu
20118-01-253029D YYACTOK 3Y-5. ICT 1 13 2 CrontaoBakme
090-2100-PPP-LAY- CXEMA PACMONOXEHUA CTpouTenscTao

20078-01-253029 MONMHUESALLUTHI uo1 nnm
YUYACTOK M3Y-5 Mcrnonb3oBaHue
090-2100-PPP-LAY- CXEMA PACIONOXEHUA CTpouTensCcTBo
20080-01-253029 MONHUESALLNTHI uo1 unm
YUYACTOK M'3Y-5 Mcrnonb3oBaHue,
090-2100-PPP-EQL- MEPEYEHb B3PbIBO3ALIMLEHHOIO CTpouTenscTBo
20003-01 OBOPY[OBAHWA uo1 nnu
(ONEKTPOOBOPYOBAHWVE) I'3Y-5 penonb3osaHmne
090-2100-PPP-MTO- BEAOMOCTb PACXOA MATEPUANIOB | |, CTPOV'JﬁSbCTBO
20032-01 r3y;5 MCNOoJib30BaHUE|
090-2100-PPP-DET- Y3/bl MOHTAXA CTpouTtenscTeo
20104-01 r3Yy-5, YCTAHOBKA BOBbILLKN uo1 i
3A3EM”EHMH MCNoNb30BaHUE
CTponTensCcTBo)
F-2100-P-5053-253029p | "TACCVI®UKALINA OMACHbIX 30H o1 el
3AMEPHAA YCTAHOBKA 19 CMONb3OBAHME
OOHONMHEMHAA CXEMA CTpouTenscTso
F-2100-P-8155-253029P | r3y-19. PL TEMMOCMYTHWKA 380B uo1 nnm
090-2100-TDB-50621 VICnonb3oBanHme
61-2100-P-5017- CTPYKTYPHASA BITOK CXEMA KABENA CTpouTenscTao
CUCTEMA KATOOHOW 3ALLUMNTbLI HA uo1 nm
253029P r3y_19 MNCNONIb30BaHUE|
61-2100-P-5017- CTPYKTYPHASA BITOK CXEMA KABENA CTpouTensCcTBo
Y, 1 nnu
253029D1 oG WA KATORHOV SALLIATBI A Y01 Lenonsaosannd
090-2100-PPP-DCB- CTPYKTYPHAA BNTIOK CXEMA KABENA Uo1 CTPO“JJ?S'DCTBO
20002-01-253029P 090-2100-TDB-50621 CMONb30BaHME
090-2100-PPP-DCB- CTPYKTYPHAA BITOK CXEMA KABENA o1 CTpouTensCcTeo
nnm
20004-01-253029P 090-2100-TDB-50622 CMONb3OBAHME
090-2100-PPP-DCB- CTPYKTYPHAA BNNIOK CXEMA KABENA Uo1 CTPO“JJ‘:S'DCTBO
20004-01-253029D1 090-2100-TDB-50622 CMONb30BaHME
CTpouTenscTBo
E-2100-P-9110-253029p | CTIELMOVIKALIA PACMIPEALLMTA o1 el
090-2100-TDB-50621 CMONb3OBAHME
Y, CTpouTenbCTBO
F-2100-P-5198-253020 | RADENBHBIMYPHAN o1 i
r3y-19 MNCNOJNIb30BaHUE|
Y, CTponTensCcTBo)
F-2100-P-8800-253029P | RABETBHBIMIKYPHAN Uo1 e
OELU'MM r3y_1 9 MCNoJib30BaHUE|
090-2100-PPP-LAY- CXEMbI TPACCbIl KABEJTA CTponTenscTBO
KATOOHASA SALUVTA HA I3Y-19. INCT uo1 nm

20029-01-253029P

1132

MnCcnosnb3oBaHNE|
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090-2100-PPP-LAY- CXEg/IbI TPA3CCbI KAISEJ'IFI3 . Uor CTpOVIl;II'ﬁSbCTBO
20029-01-253029D1 |1<,?/|T3 2LLHA9| ALLMTA HA r3Y-19. IUCT oo

CTpouTenbCTBO
F-2100-P-8773-253020p | CXEMbI TPACCHI KABENA Uo1 i
YYACTOK r3y-19. IMCT 1 U3 3 CHONb30BAHME
CTponTensCcTBo)
F-2100-P-8774-253020p | CXEMbI TPACCHI KABENA Uo1 s
YYACTOK '3Y-19. INCT 2 U3 3 CHONb3OBAHME
F-2100-P-9090- CXEMA 3A3EMJIEHNA Uo1 CTPO“JﬁSbCTB‘)
253029D1 YYACTOK r3y-19. INCT 2 N3 3 CHONb30BAHME
CTponTensCcTBo)
F-2100-P-9090-253020p | CXEMA SASEMINEHIA Uo1 i
YYACTOK '3Y-19. MINCT 2 U3 3 CHONb3OBAHME
090-2100-PPP-MTO- BEJOMOCTb PACXOJA MATEPVANOB Uo1 CTPOV'MTESWBO
20038-01 r3y'19 MCnonb30BaHME
NMEPEYEHb B3PbIBO3ALLUULWEHHOIO CTponTenbCTBO)
090-2100-PPP-EQL- OBOPYNOBAHWA nnm
20002-01-253029P (QNEKTPOOBOPY[IOBAHVE) 0T penonesosarme
r3y-19
KNACCNOUKALUNA OMACHbIX CTponTenbCTBO)
F-2100-P-5053-253029 YYACTKOB uo1 nnm
3AMEPHAS YCTAHOBKA 19 VICMIOMNE30BaHmNe
: P 0. KINACCUDUKALINA OMACHbIX CTponTEnbCTBO|
;5231002% P-5053-02 YYACTKOB uo1 nnm
3Y-19. PASPES3bI pieronb3oBaing
KMOYEBAA OOHONUHEMHAA CXEMA CTpouTensCTBO
F-2100-P-5034-253029 3AMEPHAS YCTAHOBKA -19 uo1 Mcnon”b’;gsawe
PACMNPEOENUTENBHbIN LWAT 126-62
Y CTpouTenbCcTBO
F-2100-P-8153-253029 | ORHONHENHAS CXEMA Uo1 i
090-2100-PDB-50620 CHONB30BAHME
Y, CTponTenscTBo)
F-2100-P-8155-253029 | ORHOIHENHAS CXEMA U1 i
090-2100-TDB-50621 CHONb3OBAHME
Y CTpouTenbCTBO
F-2100-P-8156-253029 | ORHONHENHAS CXEMA Uo1 i
090-2100-TDB-50622 CHONb30BAHME
Y, CTponTensCcTBo)
F-2100-P-8509-253029 | OBHOIIMHEMHAR CXEMA U1 i
MPOXXEKTOPHbIE MAYTHI CHONb3OBAHME
OJHONMHENHASA CXEMA CTpouTenbCTBO)
F-2100-P-8510-253029 r3Y-19 090-2100-PDB-50619. MTMCT 2 13 | UO1 unm
2 MCnonb30BaHME
OJHONMHENHASA CXEMA CTpouTenbCTBO)
F-2100-P-8510-253029D | r3y-19 090-2100-PDB-50619. MMCT 2 13 | UO01 unu

2

MnCcnosnb3oBaHNE|
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KPVBAA KOOPOMHALIMW YCTABOK CTpouTenscTso

F-2100-P-10023-253029 | 3ALUUTbI uo1 nm
090-2100-PDB-50619 picrionbsoBaing
KPVBAA KOOPAMHALIMW YCTABOK CTpouTenscTso

F-2100-P-10024-253029 | 3ALUUTHI uo1 nm
090-2100-PDB-50620 VICnone3oBaine
KPUBAA KOOPOMHALIMN YCTABOK CTponTenbCTBo)

F-2100-P-10025-253029 | 3ALUUTHI uo1 al
090-2100-TDB-50621 VICTIOnL30BaHmNe
KPUBAA KOOPOMHALIMN YCTABOK CTponTenbCTBo)

F-2100-P-10026-253029 | 3ALUUTHI uo1 nu
090-2100-TDB-50622 VICMIOne30BaHme
090-2100-PPP-DCB- CTPYKTYPHASA BITOK CXEMA KABENA UoA CTpouTensCTE0

nnn
20002-01-253029 090-2100-TDB-50621 CNIONb30BaHNE
090-2100-PPP-DCB- CTPYKTYPHAS BITOK CXEMA KABENSA o1 CTPO“JﬁSbCTBO
20004-01-253029 090-2100-TDB-50622 CHIOML30BaHME
CTponTensCcTBo)

F-2100-P-9109-253029 | CTIELM®VIKALIIA PACNIPELLINTA Uo1 i
090-2100-PDB-50620 CHONB3OBAHME
CTpouTenscTBo

F-2100-P-9110-253029 | CHELWIOMKALIVA PACMPELLLTA Uo1 i
090-2100-TDB-50621 L CHONb3OBAHME
CTpouTenbCTBO

F-2100-P-9111-253029 | CTIELM®VIKALIIA PACNIPEALINTA Uo1 i
090-2100-TDB-50622 CHONb3OBAHME
090-2100-PPP-SDB- CMEUNOUKALNA PACNPELWNTA Uo1 CrpoutenscTao

nnn
20003-01-253029 090-2100-PDB-50619 L CHONb3OBAHME
F-2100-P-SEL-10029- MNEPEYEHb HAMPY30K Uo1 CTpO“JﬁSbCTBO
253029 r3y-19 MCNoNb30BaHME|
7 CTpouTenscTBo

F-2100-P-8800-253029 | KABEMBHBIMKYPHARN Uo1 i
OELU-MM r3y_1 9 MCcnonb30oBaHME
CXEMbIl TPACCbI KABENSA CTpouTenbCTBO

F-2100-P-8773-253029 uo1 nnm
YYACTOK '3Y-19. INCT 1 N3 3 MCroNb3oBaHMe
CXEMbI TPACCbIl KABENS CTpouTenbCTBO

F-2100-P-8774-253029 uo1 nnm
YYACTOK I'3Y-19. INCT 2 N3 3 MCMNoNb30BaHue
090-2100-PPP-LAY- CXEMbI TPACCbI KABENA CTpouTenbCTBO)

20279-01 uo1 v
- YUACTOK '3Y-19 MCnonb3oBaHue
CXEMbl 3CTAKAL KABENA CTpouTenbCTBO

F-2100-P-8157-253029 uo1 nnm
YYACTOK I'3Y-19. IMCT 1 N3 3 MCMNoNb30BaHue
090-2100-PPP-LAY- CXEMbIl 3CTAKAL KABENA ot CTpouTenscTao

nnn

20277-01

YYACTOK 3Y-19

MnCcnosnb3oBaHNE|
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F-2100-P-CAL-10034- PACYET OCBELLEHUS ot CTpOVIJﬁ;IbCTBo
253029 YYACTOK I'3Y-19 MCnonb30BaHme

CTpouTenbCTBO
F-2100-P-0002-253029 | CXEMA OCBELLEHW 01 i
YYACTOK '3Y-19. INCT 1 U3 2 CMONb3OBAHME
090-2100-PPP-LAY- CXEMA OCBELLEHWA U0 CTpoMTEnbCTBO
nnn
20282-01 quCTOK |_3y-1 9 MCnonb30oBaHME
CTpouTenbCTBO
F-2100-P-9089-253020D | CXEMA SASEMINEHI 01 i
YYACTOK M3Y-19. INCT 1 U3 3 CMONb30BaHME
CTpouTenscTBo
F-2100-P-9089-253029 | CXEMA SASEMINEHN Uo1 i
YYACTOK M3Y-19. IMCT 1 13 3 CMONb3OBAHME
CTpouTenbCcTBO
F-2100-P-9090-253020D | CXEMA SASEMIIEHUA Uo1 i
YYACTOK M3Y-19. INCT 2 U3 3 CMONb30BaHME
CTponTensCcTBo)
F-2100-P-9090-253029 | CXEMA SASEMINEHN Uo1 i

YYACTOK IM3Y-19. IMCT 2 13 3 CMONb3OBAHME
090-2100-PPP-LAY- CXEMA 3A3EMITEHNA o CTPOMJﬁ;bCTBO
20284-01 YYACTOK I'3Y-19 MCNoMb30BaHue

CXEMA PACTMOJTIOXEHWNA CTpoutenscTeo
F-2100-P-9095-253029 MOJSTHMESALLNTHI uo1 nnm

3AMEPHAS YCTAHOBKA 19 ycrnone3oBanine

i PP AV, CXEMA PACMONOXXEHUSA CTpouTenscTao
2828261_8? PPP-LAY MOJSTHVESALLNTHI uo1 nnm

r3Y-19. PASPES3bI /ICrOne30BaRNE

090-2100-PPP-MTO- BEJOMOCTbL PACXOLA MATEPUAIIOB CTpouTenscTeo
- uo1 nunm

20036-01 r3y-19

MCnonb30oBaHME

090-2100-PPP-DET- Y3J1bl MOHTAXA CTpouTenscTBo
20105-01 r3y-19, YCTAHOBKA BOBbILLKMN uo1 nm

3A3EM”EHMH MCNonb30BaHUE

090-2100-PPP-EQL- MEPEYEHb B3PbIBO3ALIMLLEHHOIO CTpouTenscTso
20002-01 OBOPYOOBAHUA Uo1 nnm

(3NEKTPOOBOPYOOBAHVE) Mcnonb3oBaHme

r3y-19

CXEMA KABEJbHbIX MPOXOA0B CrpoutenbcTso
090-2100-PPP-LAY- KABENbHbIA NOTOK & CXEMA U01 nnm
20002-06-253029 TPAH3UTHOIO BITOKA Mcnonb3osaHmne

& PA3PE3 (090-2100-RIE-001)

CXEMA KABEJTbHbIX NMPOXOA0B CTpouTenbCTBO
090-2100-PPP-LAY- KABEJTbHbIV JTOTOK & CXEMA Uo1 nnm
20002-06-253029D TPAH3UTHOIO BJIOKA ncnonb3oBaHme

& PA3PES (090-2100-RIE-001)

CXEMA LWKAPA/MAHENN CTpouTenscTBo
090-2100-PPP-LAY- BHYTPEHHAA KOMMOHOBKA A 01 nnm

20006-03-253029

BOKOBOW BW[ PLL (090-2100-PDB-
50619)

MnCcnonb3oBaHNE|
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CXEMA LWKAPA/MAHENN CTporvTTeﬂI;CTBo
090-2100-PPP-LAY- BHYTPEHHSA KOMIMOHOBKA W Uo1 mm
20006-03-253029D BEOKOBOW B/ PLL (090-2100-PDB- mcnonb3osaxme

50619)

CXEMA LUKADA/MAHENN CrpouTenscrso
090-2100-PPP-LAY- BWI CMEPEON U BHYTPEHHAA Uo1 unm
20006-02-253029 KOMMOHOBKA PLL| (090-2100-PDB- pcnonb3osaxme

50619)

CXEMA LWKADPA/MAHENN CTponTenbcTBo)
090-2100-PPP-LAY- BUO CMEPEOW W BHYTPEHHAA Uo1 mm
20006-02-253029D KOMIMOHOBKA PLL, (090-2100-PDB- pcnonbsosaxme

50619)
090-2100-PPP-DET- Y3Ibl MOHTAXA CTpouTenbcTBo
20001-01.253029 gggg)MOHTA)KA PLL, (090-2100-PDB- o1 | wmw
090-2100-PPP-PSC- I'IPVIHLI,VIFIVIAJ'IbHAFI CXEMA CTponTenbcTBo)
20003-03-253029 ;EE)_(;O%TS)MHAH CXEMA PLLL(090-2100- | U0t | o  osanme
090-2100-PPP-PSC- MNPUHLIMMNANIBHASA CXEMA CrpouTenscrso
20003-08-253029 ;BE)_?OME;TQE)MHAH CXEMA P (090-2100- 1 U0 | esosasme
090-2100-PPP-PSC- MPUHLUMMNANBHAA CXEMA CTponTEnbCTBO|
20003-08-253029D ;';E@OMSTSE)MHAH CXEMA PLL (090-2100- 1 Uo1 cronusosatme
s somon | PR

MCnonb3oBaHne
s amns | Pao R RS

Mncnonb3oBaHne
s s mon | P reR e

MCcnonb3oBaHNE|
200012253029 | Pl 090100 PDB0615 ot [

Mncnonb3oBaHne
090-2100-PPP-PSC- MPUHUWIMMNANBHAA CXEMA CTponTenbcTBo)
20003.13.253029 ICD:)D(E_I\QG\(S&;Q;DABHEHMFI PLL, (090-2100- uo1 |
090-2100-PPP-PSC- MPUHUNMNWATIBHAA CXEMA CTpouTtenscTeo
20003.13.253029D ggg_l\ggg;g;”ABﬂEHMﬂ PLL, (090-2100- o1 | wm
090-2100-PPP-PSC- NPUHLMMNMUAINIBHAA CXEMA CrpouTenscrso
20003.14.253029 ggg_l\ggg;g;”ABﬂEHMﬂ PLL, (090-2100- uo1 IR
090-2100-PPP-PSC- NPUHLMMNMAIIBHAA CXEMA CrpouTenscrso
20003.16.253029D gég_l\g/gﬁ\:g;vABnEHMﬂ PLL, (090-2100- uo1 |
090-2100-PPP-PSC- MPUHUUWIMMNANBHAA CXEMA CTpouTenscTeo
20003.17-253029 SE)(E!\;I_S;;Q;DABHEHVIH PLL, (090-2100- uo1 |
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090-2100-PPP-PSC- NMPUHUNMNWATIBHAA CXEMA CTpouTtenscTeo

CXEMA YTMPABJEHWS PLL, (090-2100- uo1 i
20003-17-253029D PDB-50619) ACONb30BAHME
090-2100-PPP-PTL- CMCOK MATEPUATNOB CTpouTenbCTBO

20001-03-253029 CMNELVOUKALINM MATEPUANOB PLL, uo1 urn
(090-2100-PDB-50619) pecnonb3oBaHmne
090-2100-PPP-PTL- Sﬁgﬁﬁéﬁ”@fm mQFEPMMOB PL uo1 CTPOMJJ?SIDCTBO
20001-03-253029D (090-2100-PDB-50619) Mcnonb3osakie
Y CTpouTenbCTBO

F-2200-P-5219-253029 | ORHOIMHEMHAS CXEMA o1 nnw
2200-PDB-26148 ncnonb3oBaHune
Y CTpouTenscTBo

F-2200-P-5396-253029 | ORHOIMHEMHAS CXEMA Uo1 i
2200'PDB'27982 MCNoib30BaHUE
Y CTpouTenbCTBO

F-2200-P-5004-253029 | ORHOIMHEMHAS CXEMA o1 nnw
2200-LDB-9384 ncnonb3oBaHmne
CTpouTenscTBo

F-2200-P-5092-253029 gg‘%ﬂ"&”&‘%ﬂm PACNPERWNTA Uo1 i
- - MCcnonb3oBaHne
V, CTpOMTeﬂbCTBO

F-2900-P-5223.253029 | TIIOHEBAA ONHOMMHEVHASA CXEMA o e
2200- PDB -25984 ncnonb3oBaHmne
090-2200-PPP-PSC- MPUHLMAVANBHASA CXEMA CTpowJﬁSbCTBo

20002-01 TPEXIIMHEMHASA CXEMA CPLL, 2200- uo1

PDB-25984 MCNOoNb30BaHUE
051-2200-PPP-LAY-000- | CXEMbBI TPACChI KA(\DBEJ'Ig. - o cho.ﬁSbmao
000-00203-01-253029 Hiﬂ;@gﬁ:ﬂb'“ NPOMbICNOBbIW MCronbaoBaHue
090-2200-PPP-LAY- CXEMbI TPACCHI KA(\DEEﬂg. - ot choml:ﬁSbcmo
20043-01-253029 Hiﬂ;l:fglﬁ:ﬂbll/l NPOMBICNOBLIN Mcronb3oBaHue
CXEMbI TPACCbI KABEJIA. CTpouTenscTBo

F-2200-P-5112-253029 LIEHTPANbHbIA MPOMbLICNOBLIV uo1 nnu
MAHMQ)Oﬂbﬂ, MCnonb30BaHUE
CXEMbI TPACCbI KABEJIA. CTponTenbcTBo)

F-2200-P-5113-253029 LIEHTPAINbHbIV MPOMbICOBbIN uo1 unm
MAHl/I¢>OJ'Ib,EI, MCNONb30BaHUE|
CXEMBbI TPACChbI KABENS. RIE 4. CTpouTenscTso

F-2200-P-5227-253029 | LIEHTPAJIbHbLIN MPOMbICTIOBLIV uo1 nnu
MAHl/I¢>OJ'Ib,EI, MCNONb30BaHUE|
CTponTensCcTBo)

F-2200-P-6551-253029 | XEMA KABEMBHBIX TIPOXOMOB Y30 04 um
) u MCNOoNb30BaHUE
KNACCUDPUKALINA OMACHbIX CTponTenbCTBO|

F-2200-P-5060-253029 | YYACTKOB LIEHTPAIbHbIN uo1 nnm
MPOMbICNTIOBOV MAHU®ONb[, pcnonb3oBaHmne
090-2200-PPP-LHA- KINACCUPUKALINA OMACHbIX CTpouTenbCTBO

YYACTKOB. uo1 urm

20001-01

PA3PES3bI A-B

NCnonb3oBaHNE|
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LIEHTPAINbHbI MPOMbICITIOBOW
MAHN®OSbL,
051-2200-PPP-SCA-000- Kﬁﬂﬂﬁﬂ bﬁyﬁgg&bICﬂOBOM uo1 P
000-00002-00-253029 II\-l/IAHVIGJOﬂbﬂ, Mcnonb3oBaHue
KABETbHbIN XXYPHAN CTponTenbcTBo)
F-2200-P-5062-253029 | LIEHTPA/bHbIY MPOMbICTTOBOW uo1 unm
MAH VIG)OJ'Ib,EI, Mncnonb3oBaHne
NMEPEYEHb SNEKTPUYECKMX CTpouTenscTBo
051-2200-PPP-SEL-000- | HAIPY3OK. U0 nnm
000-00016-00-253029 LIEHTPAJTbHbIV MPOMbICTIOBOW YIeMIOnL30BaHNE
MAHN®OSbL
NMEPEYEHb SNEKTPUYECKMX CTpouTenscTBo
HAIPY30K. unm
F-2200-P-SEL-10002-
953020 PLL| 2200-PDB-25984 yoq [reronesosane
LIEHTPAMNbHbIM MPOMbICNIOBOW
MAHN®OSb]
051-2200-PPP-DPC-Klg- | KPVIBAS KOOPAMHALIW YCTABOK CrpouTenscrag)
000-00002-00-253029 | SALMTBI uo1 wm
L“—IM_3 n LI,FIM-4 MCnonb3oBaHne
051-2200-PPP-DPC-KI9- gilﬁlﬁ/ﬁ_ilKOOPﬂMHALll/lM YCTABOK ot CTpOI/Il;II'JbeCTBO
000-00005-00-253029 LIV 1 L2 CHOMLAOBaHI
090-2200-PPP-DET- Y371bl MOHTAXA. LINM CTponTenseTeo
20003-01 MOHTAX PO3ETKM uor unu
MCcnonb3oBaHNe
090-2200-PPP-DET- Y37lbl MOHTAMA. COEAMHUTENBHBIE | (o1 | men®o™®
20003-02 KOPOBKM Y MPOXEKTOPHbLIX OMOP CHONb30BAHME
090-2200-PPP-DET- Y3lbl MOHTAXA. LIIM. YCTAHOBKA | g1 | P> menteteo
20004-01 BOBbILUKM 3A3EMITEHNA CMONb30BAHME
001-2200-PPP-LAY-O0- CEEI\TAQA%AS’HE;\:I 12 EI'Il—FLMOFI\I/IbICJ'IOBOPI uo1 P
000-00176-01-253029 H AHMGONEA ICMONb30BAHME
CXEMA LUKA®A/TAHENN N
090-2200-PPP-LAY- KOMMOHOBKA JIMLIEBOV CTOPOHBI U | o1 | T e
20053-01 BHYTPEHHEW YACTW CPLL 2200-PDB- Mcronb3oBaHme
25984
CXEMA OCBELLEHMA U A
F.9200.P-5058.253029 | MAJIOMOLLHOTO OBOPYAOBAHNISA ot |
LIEHTPANBbHbLIN MPOMBLICITOBOW Mcrnonb3oBaHue
MAHN®OSb]
051-2200-PPP-LAY-000- | CXEMA MUTAHWSI, OCBELLEHWS 1 Uoq | PO renkoTeo
000-00178-01-253029 3A3EMIIEHWA. LiNM CHONb30BANHME
090-2200-PPP-LAY- 3 CTponTenscTBo
CXEMA TPAHILLEW KABENS. LINMM uo1 nm

20054-01

MCNnonb3oBaHNE|
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KNACCNPUKALINA OMACHbIX CTpouTenbCTBO

F-2100-P-5122-253029 YYACTKOB uo1 nnm
r3y_20 MCnonb30BaHME
: i 1 HAL KITACCUNODPUKALINA OMACHbBIX CTponTenscTBO

002100 PPPLAA | yuacrio st |
r3y_20 MCnonb30BaHME
090-2100-PPP-DSL- OOHONMMHEMHAA CXEMA U0 CTF’°“J§3'°°TB°
20011-01-253029 r3Yy-20. 090-2100-PDB-51553, 380B CMONb30BAHME
090-2100-PPP-DSL- OOHOJMMHEMHAA CXEMA Uo1 CTponTensCTB0
20012-01-253029 090-2100-TDB-51549 mnonf,ﬂc”,sawe
Y CTpouTenbCTBO

F-2100-P-5256-253029 | OQBHONVHENHAS CXEMA Uo1 i
r3Y-20.CUNTOBOW PLL, 2100-PDB-28833 L CHONb3OBAHME
090-2100-PPP-SDB- CMEUNOUKALNA PACNPELWNTA Uo1 CrpouTtenscrao
20014-01-253029 090-2100-PDB-51553 MCHOH”.,ESBaHme
090-2100-PPP-DCB- CTPYKTYPHAS BJIOK CXEMA KABEJA o1 CTPO“JﬁSbCTBO
20015-01-253029 090-2100-TDB-51549 MCMONb30BaHME
090-2100-PPP-LAY- CXEMbI TPACCbI KABENS Uo1 CTPO“JES""TBO
20075-01-253029 r3y-20 CNONb30BaHMe
090-2100-PPP-LAY- CXEMbI TPACCbI KABENA Uo1 CTPO“JﬁSbCTB‘)
20075-02-253029 3Y-20 MCNonb30oBaHue
090-2100-PPP-LAY- CXEMbI TPACCbI KABENS 01 CTF’°“J§3'°°TB°
20075-03-253029 r3y-20 Mcnonb3oBaHUE)
090-2100-PPP-DET- Y37lbl MOHTAXA. [3Y-20. YCTAHOBKA | (o1 | P menboTe
20107-01 BOBbILLKM 3A3EMITEHUA MCnoNb3oBaHme
090-2100-PPP-DET- y3J1bl MOHTAXA. JETANM Lot CTpomvTﬁjm'leTBo
20108-01 KABEJSIbHOIO NIOTKA. F3Y-20 CMONb30BaHME
29(1)—21 OS—PPP—DET— Y37l MOHTAXA. IETAMN Lot CTpOI/Il;II'JbeCTBO
0109-0 KABENBHOIO NOTKA. '3Y-20 | CrONb30BaHME
090-2100-PPP-SCA- KABEbHbIV >XYPHATN Uo1 CTpouTensCTs0
20010-01-253029 r3y-20 mcnon:J;cl;IBaHVle
090-2100-PPP-SEL- H/EEE?ESE QNEKTPUYECKMX o CTpowJﬁgbCTBo
20006-01-253029 F3y-20 MCnonb3oBaHue
CTpouTenscTBo

F-2100-P-5130-253029 | CXEMA SASEMIIEHUA Uo1 wni
r3y'20 MCcnonb30BaHME
090-2100-PPP-MTO- BEOOMOCTb PACXOOA MATEPUAINOB. CTpouUTensCTBO

3Y-20 uo1 nunu

20035-01

MCnonb3oBaHNE|

YacTtb KUIMnA
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Ctpoutenb
MATPUYHAA CXEMA MPUYUH A CTBO MK
F-2100-J-6725-253029 CNEACTBWI. I'3Y-5 U0t | L cnonbaoe
aHue
uo1 Ctpoutenb
090-2100-JJJ-IND- MNMEPEYEHb OBOPYOOBAHNA KUIM. CTBO UnNu
20014-01 r3y5 MCrnonb3oB
aHne
uo1 Ctpoutenb
i n i YXYPHAIN BXOAOHbLIX/BbIXOAHbLIX CTBO UnNu
F-2100-J-10006-253029 CUITHAINOB KWUI. I'3Y-5 MCNosib30B
aHune
uo1 Ctpoutenb
090-2100-JJJ-1BD- CTPYKTYPHASA BITOK CXEMA KABENA CTBO UnNu
20008-01-253029 KWM. r3y-5, cyTn MCMONb30B
aHue
uo1 Ctpoutenb
090-2100-JJJ-1BD- CTPYKTYPHASA BITOK CXEMA KABENA CTBO Unu
20009-01-253029D KWM . r3y-5, CYTN MCNONb30B
aHne
uo1 Ctpoutenb
CTPYKTYPHASA BITOK CXEMA KABENA CTBO UNu
F-2100-J-7837-253029D KWIM. ra3y-5, CUCTEMA AO MCMosb30B
aHue
CXEMA TPACCbI KABENA KuM. ray-5. | U01 | Crpowutens
F-2100-J-7841-253029 BOCTOYHAA CTBO Wi
NCnosnb30B
uo1 Ctpoutenb
090-2100-JJJ-LAY- CXEMA PACMONOXXEHWA KWIM. CTBO MK
20035-01-253029 BOCTOYHAA CTOPOHA. I'3Y-5 MCMONb30B
aHue
CXEMbI MOXAPHOW M FA30BOM uo1 C;‘;%”;i‘;"
F-2100-J-7840-253029 CUrHANU3ALIMN. T3Y-5. BOCTOYHAA CMONb308
CTOPOHA (MNCT 3 U3 3)
aHne
uo1 Ctpoutenb
CXEMA TPACCbl KABENA KWM. I3Y-5. CTBO MK
F-2100-J-7841-253029D BOCTOYHAA CTOPOHA MCNosb3oB
aHue
uo1 Ctpoutenb
090-2100-JJJ-LAY- CXEMA PACMOJIOXEHNA K. CTBO MK
20035-01-253029D BOCTOYHAA CTOPOHA. I'3Y-5 MCMONb30B
aHune
CXEMbl MOXAPHOM U rA3osom | YO C;‘;%”;ﬁ‘;b
F-2100-J-7840-253029D | CUTHANMU3ALMW. T3Y-5. BOCTOYHAA CMON308
CTOPOHA (NMACT 3 U3 3)
aHue
uo1 Ctpoutenb
090-2100-JJJ-IND- NEPEYEHb OBOPYJOBAHUA KA. I3Y- CTBO UnNu
20016-01 20 MCrnonb3oB
aHne
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uo1 Ctpoutenb
090-2100-JJJ-10S- XKYPHAN BXOOHbIX/BbIXOOHbLIX CTBO Unu
20002-01-253029 CUrHANOB KKMIM. I'3Y-20 NCMonb3oB
aHune
uo1 Ctpoutenb
090-2100-JJJ-IBD- CTPYKTYPHAA BJIOK CXEMA KABEJA CTBO UK
20012-01-253029 KWM. r3y-20 NCMNosbL30B
aHue
uo1 Ctpoutenb
090-2100-JJJ-IBD- CTPYKTYPHAA BJIOK CXEMA KABEJA CTBO U1
20013-01-253029 KWUI. Ir3y-20 NCnonb30B
aHve
uo1 Ctpoutenb
090-2100-JJJ-JCR- CXEMA TPACCbI KABEJIA KAMM. M3Y-20 CTBO Unu
20003-01-253029 (JINCT 3 N3 3) NCMnonb3oB
aHvne
uo1 Ctpoutenb
090-2100-JJJ-JCR- CXEMA  TPACCbl KABENTA  KWIM. CTBO Unu
20004-01-253029 MAHN®OJbA M3Y-20 JIACT 1 N3 3) NCMNosbL30B
aHue
uo1 Ctpoutenb
090-2100-JJJ-JCR- CXEMA  TPACCbl KABENA  KuWM. CTBO Unu
20005-01-253029 MAHW®OJbL, M3Y-20 (MUCT 2 U3 3) NCMnosbL30B
aHue
uo1 Ctpoutenb
090-2100-JJJ-LAY- CXEMA PACIMONOXEHWA Knr. CTBO U1
20029-01-253029 MAHW®OJIbL, M'3Y-20 (NMNCT 2 U3 2) NCMnonb30B
aHve
3 3 uo1 Ctpoutenb
090-2100-JJJ-LAY- CXEMbl TMOXAPHOWN N TA30BOU CTBO Unu
20010-01-253029 CUTHANT3ALMN. FZ-090-MS20-002 NCMnonb3oB
aHvne
uo1 Ctpoutenb
090-2100-JJJ-JCR- CXEMA TPACCbI KABENA KWUMM. I3Y-20 CTBO WUnn
20003-01-253029D (JINCT 3 N3 3) NCMNosbL30B
aHue
uo1 Ctpoutenb
090-2100-JJJ-JCR- CXEMA  TPACCbl KABENA  KuWIM. CTBO Unu
20004-01-253029D MAHW®OJIbL, '3Y-20 (NMNCT 1 U3 3) NCMnosbL30B
aHue
uo1 Ctpoutenb
090-2100-JJJ-JCR- CXEMA  TPACCbl KABENIA  KUIM. CTBO Unu
20005-01- 253029D MAHN®OJb r3Y-20 JIACT 2 N3 3) NCNonb3oB
aHve
uo1 Ctpoutenb
090-2100-JJJ-LAY- CXEMA PACNONOXXEHUA K. CTBO Unu
20029-01-253029D MAHN®OJb M3Y-20 (JIACT 2 N3 2) NCMonb30B
aHvne
3 . uo1 Ctpoutenb
090-2100-JJJ-LAY- CXEMbl TMOXAPHOM W TA30BOU CTBO UK
20010-01-253029D CUrHANMN3AUWMWN. FZ-090-MS20-002 NCMNosbL30B
aHue
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MATPUYHAS  CXEMA MPuund  u | JOT | Crpourens
F-2100-J-5203-253029 | CMEACTBUM.  3Y-19.  CWUCTEMBbI 8o nm
BE3OMACHOCTM M MUr

aHue

uo1 Ctpoutenb

090-2100-JJJ-IND- NEPEYEHb OBOPYOBAHMS! KU, F3Y- CTBO UM

20015-01 19 MCMNoNb30B
aHne

uo1 Ctpoutenb

F-2100-J-10S-10013- KYPHAT BXO[HbIX/BbIXOAHbBIX CTBO M

253029 CUITHAINOB KWAIM. I'3Y-19 MCMNosb30B
aHune

uo1 Ctpoutenb

CTPYKTYPHAS! BMOK CXEMA KABENS CTBO M

F-2100-J-5187-253029 |\, cUCTEMA NWr MCTIOMb30B
aHue

uo1 Ctpoutenb

CTPYKTYPHAS! BIOK CXEMA KABEJS CTBO M

F-2100-J-8415-253029 |\ r3y-19, CUCTEMA YMPABNEHMS MCTIONb30B
aHne

CTPYKTYPHAST BIIOK CXEMA KABENSi | UO1 | CrpouTens

F100.0.8416.253029 | K/ T3Y-19, CUCTEMA YIIPABIEHIS CTBO MM

NCNoJnb30B
aHune

CTPYKTYPHAST BIIOK CXEMA KABENSi | UO1 | CrpouTens

F0100.0.8417.253029 | KA. T3Y-19, CUCTEMA YIIPABMEHIS CTBO MM

NCnosnb30B
aHune

uo1 Ctpoutenb

CTPYKTYPHAS! BIOK CXEMA KABEJS CTBO M

F-2100-J-8419-253029 | . cUCTEMA NWr MCTIONb30B
aHue

CXEMA TPACCHI KABENS KVM. T3Y-19 | U01 | CrpowTens

090-2100-JJJ-JCR- (2100-L-189, 2100-L-190) CTBO MM

20021-01 MCMOsb30B
aHne

uo1 Ctpoutenb

CXEMA TPACCbl KABEMS KM CTBO MM

F-2100-J-8464-253029 | \jAHM®GONB F3Y-19 (UCT 2 U3 3) MCTIONb30B
aHune

uo1 Ctpoutenb

CXEMA TPACCbI KABENS! KWM. F3Y-19 CTBO M

F-2100-J-8465-253029 | oE1mm BUA (CT 3 113 3) MCTIOMb30B
aHune

CXEMA PACHONIOXEHVST KA. T3Y-19 | U01 | CrpowTens

090-2100-JJJ-LAY- (2100-L-189, 2100-L-190) CTBO M

20086-01 MCMNonb30B
aHue

CXEMA _ PACTIONOXEHVS  KWM. | U01 | CrpouTens

F2100.0.8461.253029 | MAHM®OMBI F3Y-19 (NCT 2 113 2) CTBO MM

NCnonb30B
aHne
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v > uo1 Ctpoutenb
CXEMbl MOXAPHOW U  TA30BOV
2885271_8‘1)"“‘"'-’“' CUFHANM3ALIML.  [3Y-19 (2100-L-189, oso
2100-L-190)
aHue
CXEMbl MOXAPHOM 1 rasoson | Y01 C;‘;%"';i‘;b
F-2100-J-8488-253029 | CUrHANM3ALIMM. MAHU®ONbBL I3Y-19
NCnonb30B
(MACT 3 113 3)
aHne
CXEMbl MOXAPHOM © raszosown | YO CCTTF;%"';?;"
F-2100-J-8488-253029D | CUrHATM3ALIMW. MAHU®OSBL I3Y-19 ceo
(UCT 3 113 3)
aHune
uo1 Ctpoutenb
CXEMA  TPACCHI KABEA KA. CTBO N
F-2100-J-8464-253029D | \iAHM®ONBA F3Y-19 (UCT 2 M3 3) MCTIOMb30B
aHue
uo1 Ctpoutenb
CXEMA TPACCbI KABENS! KWM. M3Y-19 CTBO M
F-2100-J-8465-253029D | qp 111 BUAR (ACT 3 U3 3) MCTIOMb30B
aHne
uo1 Ctpoutenb
CXEMA TPACCbl KABENSI  Ku. CTBO UM
F-2100-J-8464-253029P | \AHM®GONB F3Y-19 (UCT 2 U3 3) MCTIONb30B
aHune
MATPUYHAS  CXEMA MPuunH 1 | U0 | Cpowrens
F-2200-J-5066-253020 | CNEACTBA/. LEEHTPANBHBbIV creo
MPOMbICIOBbIN MAHVU®OMbA one
uo1 Ctpoutenb
090-2200-JJJ-IND- CTBO UnNu
gy NEPEYEHL OBOPYIOBAHMS! KMM. LM 8o nm
aHue
KYPHAT BXOBHBIX/BBIXOOHBIX | U0T | Crpontens
051-2200-JJJ-108-000- | CUFHANIOB KM, ACB/CYTN CTBO U
000-00031-00-253029 | ABAPUMHAS CUMHARM3ALIMS  LINM MCTIOMb30B
ESS YBK 4 - LNM (HA) aHme
XYPHAT BXOOHBIX/BBIXOOHBIX | U0T | Crpontens
051-2200-JJJ-10S-000- | CUFHANOB KM, CVCTEMA CTBO U
000-00032-00-253029 OBHAPYXEHWA Mul™ - UMM EES YBK #4 ncnonbL3oB
- UNM (Ha) ame
CTPYKTYPHASI BMOK CXEMA KABEnsi | JO1 | CTpowrens
051-2200-JJJ-1BD-000- CTBO Unun
KWM. CYTT - YBK 3NEKTPOYCTAHOBOK
000-00057-01-253029 MCMOJb30B
#4. UMM (HO)
aHune
CTPYKTYPHAS! BNOK CXEMA KABERs | Y01 | Crpoutene
051-2200-JJJ-1BD-000- CTBO Unu
000-00063-01-253029 | kA0, ACB _ (Tmr) - YBK MCTIONb30B
SNEKTPOYCTAHOBOK #4. LIMIM (HL) o
uo1 Ctpoutenb
051-2200-JJJ-IBD- CTPYKTYPHAS! BNOK CXEMA KABENS] CTBO UM
20106-01-253029 KVM. LINM, CUCTEMA YMPABMEHMS MCTIOMb30B
aHne
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uo1 Ctpoutenb
051-2200-JJJ-JCR-KI9- | CXEMA TPACCbI KABENSI KUM. LINM. CTBO MK
000-00002-01-253029 | YBK SNEKTPOYCTAHOBOK #4 MCMONb30B
aHune
CXEMA TPACCHI KABENst kun. | YO C;‘;%"';i‘;b
F-2200-J-5190-253029 | LEEHTPATbHbIN MPOMBbICTOBbIN
MAHVlCDOJ'lb,D, NCMNOJb30B
aHue
CXEMA TPACCHI KAgEmA kur. | Y01 CCTTF;%"';?;"
F-2200-J-5191-253029 | LIEHTPAMBHbIN MPOMBbICOBbIN
MAHM@OJ-”D,D, NCMNOJ1b30B
aHune
CXEMA TPACChI KABEMA  kur. | 2O CCTTPB%"';?;"
F-2200-J-5192-253029 | LIEHTPATNBHbIN MPOMbICOBbIN
MAHM(DOJ—"D,D, NCNonb30B
aHune
CXEMA TPACCHl KABenA kun. | Y01 C;‘;%“;i‘;b
F-2200-J-5191-253029D | LUEEHTPATbHBIN MPOMbBICIIOBBIN
MAHV®OMbL MCNOMNb30B
aHue
CXEMA  PACTIONOXEHMS  kun. | W01 | CTponrens
F-2100-J-5311-253029 | LIEHTPAMbHbIN MPOMBbICTOBbIN
MAHM@OJ-”D,D, NCMNOJ1Ib30B
aHune
MNAH PACIIOJIOXKEHNA | UO1 Ctpoutenb
051-2200-000-LAY-KI9- | OBOPY[IOBAHMS..  CXEMA  MUr CTBO MM
000-00001-01-253029 CUTHAJTM3ALUMWN UMM (HA) — TNCT 1 N3 NCMNonb30B
6 aHne
MNAH PACIIOJNIOXXEHNA | U1 Ctpoutenb
051-2200-000-LAY-KI9- | OBOPY[IOBAHVSL. CUCTEMA MU CTBO MK
000-00001-02-253029 | CUFHATM3ALIAM LINIM (HA) — INCT 2 13 MCTONb30B
6 aHue
ANAH PACTIONOXEHVS | U01 | CrpowTens
051-2200-000-LAY-KI9- | OBOPY[IOBAHMS.. CUCTEMA  MUr CTBO MMM
000-00001-02-253029D | CUFHATM3ALIMM LINIM (HA) — NINCT 2 13 MCMOMNb30B
6 aHue
uo1 Ctpoutenb
051-2200-JJJ-LAY-PKS- | CXEMA LIKAGAMAHENN. LM (M/K4) CTBO MM
T26-00002-02-253029 PCY KPOCCOBbIU LUKA® 1C-2200-J-4303 MCrnonb3oB
aHune
uo1 Ctpoutenb
051-2200-JJJ-LAY-PKS- | CXEMA LUKAGA/IAHENN. - LINM(TAK4) CTBO UM
O anomy | V1B KPOCCOBbIN LIKA® ACK/Cral™  IC- 8o wm
2200-J-4300
aHune
CXEMA LIKAGAIAHEN/. LNM(TAK4) | UO1 | CrpowTens
051-2200-JJJ-LAY-PKS- | B KPOCCOBBIV LWKA® ACE/Crmr  IC- CTBO MK
T26-00005-03-253029 | 2200-J-4300 MCMONb30B
aHune
CXEMA LIKAGATTAHEN/. LNM(TAK4) | UO1 | Crpowtens
051-2200-JJJ-LAY-PKS- | HV/B KPOCCOBBI LUKA® ACE/MMAI IC- CTBO MU
T26-00004-01-253029 | 2200-J-4301 MCMOMNb30B
aHue
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CXEMA LUKA®A/MAHENW.  LINM(MAK4) | UO1 | CtpouTens

051-2200-JJJ-LAY-PKS- | HUB KPOCCOBGIW LLKA® ACB/MUI IC- CTBO MnW

T26-00004-02-253029 2200-J-4301 MCNonb30B
aHue

CXEMA WKAGA/MAHENW. LMAM(NAK4) | UO1 | Crtpoutens

051-2200-JJJ-LAY-PKS- | HWB KPOCCOBbIN LUKA® ACBE/MAT IC- CTBO WK

T26-00004-03-253029 2200-J-4301 1CMONbL30B
aHune
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1.0 INTRODUCTION

This document is a Regulatory Approval Package for project “MS14 to PBF” aimed at increasing the
throughput capacity of existing gathering system for transferring the MS14 well fluid to PBF.

The Project is developed in compliance with requirements of current RoK technical regulatory
documents, TCO specification, and TCO safety requirements that ensure safe operation of the designed
facility.

The objective of this documentation package is to provide information to the state regulatory agencies
for approval as per the established procedure and, upon approval, to obtain a permit for performing
construction and installation works in accordance with SN RoK 1.03-00-2022 “Construction operations.
Organization of Construction of Plants, Buildings and Facilities”.

1.1 Abbreviations and Definitions

TCO Tengizchevroil — owner and operator of the plant and project equipment/ facilities.
KMGP Engineering Contractor

VENDOR The contractor on design, fabrication and supply of new equipment
FGP Future Growth Project

MS Metering Station

MM Main Manifold

CFM Central Field Manifold

PBF Pressure Boost Facility

SGP Second Generation Plant

PHA/HAZOP Process Hazards Analysis / Hazards & Operability
F&G Fire and Gas

LGOR Low Gas-Oil Ratio

HGOR High Gas-Oil Ratio

1&C Instruments & Controls

KTL KTL Plant

LCR Local Control Room

IEC International Electrotechnical Commission

RIE Remote Instrument Enclosure

ESD Emergency Shutdown

SCP Small Capital Projects

MS Method Statement

PCS Process Control System

SIS Safety Instrumented System

PLC Programmable Logic Controller

SCADA Supervisory Control and Data Acquisition

ORBIT Orbit type valves

PUE Electrical Installations Code

PPE Personal Protective Equipment

LLP Limited Liability Partnership
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2.0 GENERAL
21 Project Background

The project is developed based on the following:
e Contract# 0061404129 between Tengizchevroil LLP and KMGP LLP
e Design Assignment

e Results of topographic and geological site surveys completed by CaspGeo LLP and
Caspiymunaygas LLP in 2026.

The project has been designed in compliance with the current RoK regulatory, technical and
environment protection regulations and TCO corporate HSE procedures aimed at ensuring safe
operation of the designed facility.

2.2 Location of the Facility Under Design

Industrial facilities covered by this Project are located within the existing Tengiz field and TCO PBF plant.

Tengiz field is situated in the Western Kazakhstan and was discovered in 1979. It is one of the World’s
deepest and largest oil field.

Tengizchevroil LLP was established following the agreement between the RoK Government and
Chevron Corporation in 1993 for Tengiz field development.

Tengizchevroil LLP is situated within the licensed area of 2500 sq. km or 1600 sq. miles, which includes
Tengiz field and smaller (but rich in oil reserves) Korolev deposit and a few prospective reserves for
geologic exploration.

2.3 Project Summary

As part of field Tengiz production expansion, Future Growth Project (FGP) is commissioning new pad
wells to increase production along with increasing the field productivity by lowering the wellhead
pressure. Completion of the field HP to LP conversion is scheduled for 2024. Currently, the existing wells
of the old gathering system are connected to MS-14. After the field HP to LP conversion, 5 new WP 47-
1 wells will be connected to MS-14. Due to the increased capacity of MS-14, the existing pipeline system
will not be able to provide the required capacity due to existing constraints, resulting in stagnant
production and loss of productivity.

Project MS-14 to PBF aims to increase the capacity of the existing gathering system to transfer the
production fluid through the existing surface and underground MS9-CFM-MM pipelines onwards to
PBF.

The Project considers the use of 2 ea existing 10” and 12” oil gathering pipelines from MS-14 to MS-9,
4 ea 10” and 12" pipelines from MS-9 to CFM, and 2 ea 12” and 18" LGOR/HGOR pipelines from CFM
to MM. The Project includes installation of a new 24” pipeline for connection of MM with PBF.

Design scope includes the following:
Tie-ins into the existing MS-9 pipeline and installation of a new surface header
Installation of one new pig launchers at MS-9
Tie-ins into existing drainage and fuel gas system lines

Upgrade of the existing KTL Train 5 header at CFM to divert well production flow from the
HGOR line down the header to LGOR line on the south and north side of CFM
respectively

Upgrade of the existing LGOR pig traps at CFM and MM
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Upgrade of the existing MM header system

Installation of a new 24" trunkline from MM to PBF

Installation of cathodic protection for the new 24" trunkline from MM to PBF
Installation of new shutoff and ESD valves

Installation of a new pig receiver at PBF including pipework and connection to utilities
Installation of a new anchor block at PBF

Earthworks and construction of foundations

Installation of new service platforms

Erection of steel supports for pipelines

Modification of existing pipe racks

Connection to the existing power supply system of MS-9, CFM, MM to provide heating of
the surface pipe sections and to feed the drives of new valves

Connection to the existing control system and Safety Instrumented System in existing RIEs

Installation of new distribution boards at MM and PBF.

2.4 Criticality Rating of the Facility Under Design
Criticality rating of this facility is accepted as “I” — normal, not technically complicated as per Regulations
determining the general classification of buildings and facilities for technical and (or) technologically
complicated facilities, approved by Minister of National Economy of the Republic of Kazakhstan as of
28th of February 2015, order #165 (with amendments and revisions as of 14.02.2023).

3.0 FACILITY PLOT PLAN
3.1 Region and Construction Site Characteristics

The new facilities are located within Tengiz field.
The Tengiz field is located in Zhylyoi region, Atyrau oblast of the Republic of Kazakhstan.

The district center Kulsary, located 110 km away from the field, is also the nearest railway station
connecting Tengiz Rotational village, Shanyrak Village, and TCO village with other regions of
Kazakhstan.

The center of the oblast, Atyrau city, is located 350 km away from the Tengiz field and can be reached
by an asphalt highway, railroad, and special air flights.

The climate in the region is markedly continental and arid. This is characterized by the marked contrast
between day and night temperatures, winter and summer temperatures, and in the rapid transition from
winter to summer with a short spring season. Region main features are as follows: limited rainfall, limited
snowfall, severe snow blows, dryness of air and soil, intense evaporation processes, and an abundance
of direct sunlight. Winters are cold but not prolonged. Summers are hot and fairly prolonged.

The main climatic conditions for the area are provided in Table 3.1.1 as per SP RK 2.04-01-2017, TCO
specification A-ST-2008.
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Absolute elevations within the site area vary from minus 23.15 to minus 23.40 m.
The ground water depth is within 1.5 m from the ground surface.
Normative freeze depth for clay loams and clays: 1.24 m.

Normative freeze depth for sandy clays, fine sands, and sandy silts: 1.5 m.

3.2  Site Planning Solutions

Table 3.1.
Parameter Value

1. Average annual ambient temperature +9.4°C
2. Absolute minimum ambient temperature -36.2 °C
3. Absolute maximum ambient temperature +44.7 °C
4. Maximum design temperature +60 °C
5. Minimum design temperature -40 °C
6. Black body thermal radiation: +75°C
7. Average annual wind speed during heating season 5.3 m/sec
8. Wind category Vv
9. Maximum wind speed 40 m/sec
10. Ice category for the area I
11. Standard ice thickness 5 mm
12. Barometric pressure 1019.4 hPa
13. Maximum annual relative humidity 83 %
14. Minimum annual relative humidity 40 %
15. Annual precipitation level 200 mm
16. Snow category I
17. Maximum snow cover depth 26 cm
18. Soil freeze depth as per national code: 1.5m
19. Climatic category for construction VT
20. Road climatic zone V
21. Humidity area 3

Notes:

1. Wind category for the area — V (SP RK 2.04-01-2017, A-ST-2008)

2. lce category for the area — Il

3. Climatic category for construction — IV (SP RK 2.04-01-2017, A-ST-2008)

4. Road climatic zone — V (VN RK 3.1-001-2024).

In the MS-20, MS-5, MS-19, and CFM areas, the new facilities are arranged in accordance with TCO
specifications requirements, considering the existing infrastructure, construction recommendations and
as per SN RK 3.01-03-2011, SP RK 3.01-103-2012, and other regulatory codes effective in the RoK.

The engineering scope of work includes the following:

Installation of a new underground anchor block
Construction of new foundations

Installation of new service platforms
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Installation of a new pipe rack

Installation of pipe supports

Installation of cable supports

Modification of existing foundations.

The destruct scope of work includes the following:

Removal of existing steel structures of a service platform and steel supports

Removal of existing foundations.
3.3 Topography Arrangement

The MS-20, MS-5, MS-19, CFM territories are laid-out with consideration to climate conditions,
construction and process requirements. All structures are to be constructed on a previously planned
area.

Grade elevations of designed facilities are cross-referenced.
Rainfall runoffs from site surface are collected in lower areas.

The arrangement of the existing topography includes alignment of elevations of the designed facilities
and surrounding area.

3.4 Existing Asphalt Road
At the crossing section of the new 12-inch trunk pipeline from MS-20 to CFM with the existing asphalt

road, demolition of the existing road followed by its reinstatement is planned.

The main parameters for the reinstatement of the existing road are adopted in accordance with SP RK
3.03-122-2013:

Cross section: double-sloped (crowned);
Carriageway width: 8 m;

Cross fall of carriageway: 15%o;

Shoulder width: 1.0 m;

Cross fall of shoulders: 25%o.

The pavement structure is designed in accordance with SP RK 3.03-104-2014:
Hot dense fine-grained asphalt concrete — 5 cm;
Hot porous coarse-grained asphalt concrete — 6 cm;
Bituminous tack coat between pavement layers;
Sand-gravel mixture (SGM) — 30 cm;

Sand layer — 20 cm;

Shoulder strengthening by bituminous spraying.

For protection of the 12-inch trunk pipeline, installation of reinforced concrete road slabs PAG-18 are
provided.

The tie-in of the designed road to the existing road is arranged at the same level, at a right or near-right
angle.

The longitudinal gradient on the approach sections to the tie-in is 11%., which complies with the
requirements of SP RK 3.03-122-2013.
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3.5

Utility Systems

Utility systems are designed to be tied in with the new and existing facilities. The utilities will be installed
above ground and underground.

See relevant sections for the details of utility systems.

3.6 Technical and Economic Indexes
# | Description UoM Value %
1 | Site area ha 21.8 100
2 | Area for development m? 10000 4.5
3 | Concrete paved / motor roads area m? 64 0.03

4.0 PROCESS

4.1 Process Description

The project provides for expanding the capacity of the existing gathering systems to send
production fluids through the existing and new aboveground production headers, existing and
new section of underground pipeline from MS-20 to MS-19 and new underground pipeline
from MS-19 to CFM.

The overall summary of the process scope for this project:

Removal of the existing 600# pig launcher F-225-16 at MS-20;

Installation of the new 600# pig launcher 2100-L-187 at MS-20;

Reuse of the section of existing 12” underground gathering line 2300-PHC-1003-300-X46
from MS-20 to MS-5 and tie-in of a new 12” underground gathering line 090-2100-PHC-
2387-12"-600K5H-NI to MS-19 as a continuation of the existing line;

Removal of the existing ESD valve UV-2102035 at MS-5;

Installation of new 600# pig launcher 2100-L-188 at MS-5;

Installation of new 600# pig receiver at 2100-L-189 and 600# pig launcher 2100-L-190 at
MS-19;

Installation of a new 12" aboveground jumpover line between existing and new 12”
aboveground production headers at MS-19;

Installation of a new 12” underground pipeline from MS-19 to CFM,;

Installation of new 600# pig receiver 2200-L-138 at CFM;

Installation of new full-bore MOVs on aboveground gathering lines at MS-20, MS-5, MS-19,
and CFM;

Connection of a new 12” aboveground gathering line to CFM SGP header;

Installation of new fuel gas and drain lines at each facility.

Detailed process and utilities scopes are described in the subsections below.
411 MS-20

The design scope of work includes the following equipment and activities for the MS-20 location:

Removal of the existing 600# 12” pig launcher F-225-16 of gathering line 2300-PHC-1003-
300-X46 to MS-5;

Installation of one new 600# 12” pig launcher 2100-L-187 and new aboveground gathering
lines 090-2100-PHC-2374-12"-600K5H-HCW40 and 090-2100-PHC-2373-12"-600K5H-
HCWA40 to the existing section of pipeline 2300-PHC-1003-300-X46;

Reuse of the part of existing 600# 12” underground gathering line 2300-PHC-1003-300-X46
from MS-20 to MS-5 and installation of new 600# 12” underground gathering line 090-2100-
PHC-2387-12"-600K5H-NI as a continuation of the existing line;

Dismantling of the existing 12” check valve on the existing 12” aboveground gathering line
090-2100-PHC-2235-12"-600K21-HCW50;

Installation of one new 600# 12” full-bore Motor-Operated Valve (MOV) 090-HV-2103785
on new 600# 12” aboveground gathering line 090-2100-PHC-2374-12"-600K5H-HCW40;
Installation of new 900# 3” HHP fuel gas lines to new pig launcher 2100-L-187:
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413

o 090-2100-FGH-1612-3"-900P21-HCWS5;
o 090-2100-FGH-1613-3"-900P21-HCWS5;
o 090-2100-FGH-1572-3"-900P21-HCWS5.

Installation of new 600# and 900# 2” drain lines:

o 090-2100-DHC-1825-2"-600K5H-HCW40;
o 090-2100-DHC-1826-2"-600K5H-HCWS5;
o 090-2100-DHC-1827-2"-900P21-HCWS.

MS-5

The design scope of work includes the following equipment and activities for the MS-5 location:

Removal of the section of existing 600# 12” underground gathering line 2300-PHC-1003-
300-X46 from MS-20 to MS-5. Part of this gathering line is to be preserved underground;
Removal of existing 600# 12" aboveground gathering line 2100-PHC-1645-12"-600K5B-HC
to the CFM facility;

Removal of existing 600# 12” ESD valve 090-UV-2102035 and its instruments;

Installation of one new 600# 12” pig launcher 2100-L-188, new aboveground gathering lines
2100-PHC-2383-10"-600K5H-HCW40 and 2100-PHC-2384-12"-600K5H-HCW40, and new
anchor block, connecting to the existing gathering line 2300-PHC-1004-300-X52;
Installation of one new 600# 10” full-bore Motor-Operated Valve (MOV) 090-HV-2103767
on new 600# 10” aboveground gathering line 090-2100-PHC-2383-10"-600K5H-HCW40;
Installation of new 600# and 900# 2” fuel gas lines to new pig launcher 2100-L-188:

o 090-2100-FGH-1578-2"-600H21-HCWS;
o 090-2100-FGH-1579-2"-600K21-HCWS5;
o 090-2100-FGH-1580-2"-900P21-NI.

Installation of new 600# 2” drain lines:

o 090-2100-DHC-1834-2"-600K5H-HCWS;
o 090-2100-DHC-1835-2"-600K5H-HCWS5;
o 090-2100-DHC-1836-2"-600K5H-HCWS.

MS-19

The design scope of work includes the following equipment and activities for the MS-19 location:

Installation of one new 600# 12” pig receiver 2100-L-189 and one new 600# 12" pig launcher
2100-L-190;

Installation of new 600# 12" jumpover line 090-2100-PHC-2388-12"-600K5H-HCW40
between the new section of existing gathering line 090-2100-PHC-2426-12"-600K5H-
HCW40 from MS-20 and new gathering line 2100-PHC-2389-12"-600K5H-HCW40 at MS-
19;

Installation of new 600# 12” underground gathering line 090-2100-PHC-2392-12"-600K5H-
NI from MS-19 to SGP header at CFM;

Installation of new anchor blocks for new pipelines 090-2100-PHC-2387-12"-600K5H-NI
and 090-2100-PHC-2392-12"-600K5H-NI;

Installation of two new 600# 12” full-bore Motor-Operated Valves (MOV) 090-HV-2103779
and 090-HV-2103773 on new 600# 12" aboveground gathering line 090-2100-PHC-2389-
12"-600K5H-HCWA40;

Dismantling and relocating the check valve on the existing gathering line 2100-PHC-1181-
12”-600K5B1-HC to the upstream of new jumpover line connection for flexible operation of
flow at MS-19;

Installation of new 600# and 900# 2” fuel gas lines to new pig traps 2100-L-189 and 2100-
L-190:

o 090-2100-FGH-1581-2"-600H21-HCWS;
090-2100-FGH-1582-2"-600K21-HCWS5;
090-2100-FGH-1583-2"-900P21-NI;
090-2100-FGH-1584-2"-600H21-HCWS5;
090-2100-FGH-1585-2"-600K21-HCWS;
o 090-2100-FGH-1586-2"-900P21-NI.

Installation of new 600# and 900# 2” drain lines:

o 090-2100-DHC-1837-2"-600K5H-HCWA40;
o 090-2100-DHC-1838-2"-600K5H-HCWA40;

O 00O
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41.4

4.2

o 090-2100-DHC-1839-2"-600K5H-HCWS5;

o 090-2100-DHC-1840-2"-900P21-HCWS;

o 090-2100-DHC-1841-2"-600K5H-HCWA40;

o 090-2100-DHC-1842-2"-600K5H-HCWS;

o 090-2100-DHC-1869-2"-600K5H-HCW40

o 090-2100-DHC-1870-900P21-HCWS.
CFM

The design scope of work includes the following equipment and activities for the CFM facility:

Installation of one new 600# 12” pig receiver 2200-L-138;

Installation of one new anchor block for pipeline 090-2100-PHC-2392-12"-600K5H-NI;
Installation of one new 600# 12” full-bore Motor-Operated Valve (MOV) 090-HV-2201583
on new 600# 12" aboveground gathering line 090-2200-PHC-2025-12"-600K5H-HCW40
from new pig receiver 2200-L-138 to existing 600# 16” SGP header 61-5100-PHC-3787-
16”-600K5H-HCWA40;

Installation of new 600# and 900# 2” fuel gas lines to new pig receiver 2200-L-138:

o 090-2200-FGH-2013-2"-600H21-HCWS;
o 090-2200-FGH-2011-2"-600K21-HCWS5;
o 090-2200-FGH-2012-2"-900P21-NI.

Installation of 600# and 900# 2” drain lines:

o 090-2200-DHC-2025-2"-600K5H-HCWA40;
090-2200-DHC-2026-2"-600K5H-HCWA40;
090-2200-DHC-2027-2"-600K5H-HCWA40;
090-2200-DHC-2028-2"-600K5H-HCWA40;
090-2200-DHC-2029-2"-900P21-HCWA40;
o 061-5100-DHC-1603-2"-600K5H-HCW40.

O 0 0O

Process Data

To prevent hydrates and wax formation, new gathering lines at MS-20, MS-5, MS-19 and CFM
facilities will be provided with insulation type HCW40. The fuel gas lines will be provided with
winterization type HCW5 and drain lines will be provided with winterization type HCW5 at

metering stations and HCW40 at CFM to avoid freezing of condensate.

The following are project design and operation conditions for gathering lines and the crossover
line:

600K5H class:

design pressure: Max. 93 barg, Min. 0 barg,
operating pressure: Max. 67 barg, Min. 38 barg,
design temperature: Max. 95 °C, Min. -40 °C,
operating temperature: Max. 88 °C. Min. 53 °C.

900P21 class:

design pressure: Max. 126.6 barg, Min. 0 barg,
operating pressure: Max. 67 barg, Min. 38 barg,
design temperature: Max. 95 °C, Min. -100 °C,
operating temperature: Max. 88 °C. Min. -70 °C.

Design and operating conditions for the remaining lines are shown below.

Fuel gas line, 900P21 class:

design pressure: Max. 126.6 barg, Min. 0 barg,
operating pressure: Max. 90 barg, Min. 40 barg,
design temperature: Max. 95 °C, Min. -100 °C,
operating temperature: Max. 80 °C. Min. -70 °C.

Fuel gas line, 600K21 class:

design pressure: Max. 93.2 barg, Min. O barg,
operating pressure: Max. 90 barg, Min. 40 barg,
design temperature: Max. 95 °C, Min. -40 °C,
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e operating temperature: Max. 80 °C. Min. 4 °C.
Fuel gas line, 600H21 class:
e design pressure: Max. 93.2 barg, Min. O barg,
e operating pressure: Max. 90 barg, Min. 40 barg,
e design temperature: Max. 95 °C, Min. -40 °C,
e operating temperature: Max. 80 °C. Min. 4 °C.
Drain line, 900P21 class:
e design pressure: Max. 126.6 barg, Min. O barg,
e operating pressure: Max. 67 barg, Min. 28 barg,
e design temperature: Max. 95 °C, Min. -100 °C,
e operating temperature: Max. 75 °C. Min. -70 °C.
Drain line, 600K5H class:
e design pressure: Max. 93 barg, Min. O barg,
e operating pressure: Max. 67 barg, Min. 28 barg,
e design temperature: Max. 95 °C, Min. -40 °C,
e operating temperature: Max. 75 °C. Min. 5 °C.

A mobile nitrogen unit, which can provide a maximum operating pressure up to 100 barg, will
be used for pigging operations at the MS-5 and MS-19 locations, where no HHP fuel gas source
is available. The new piping connection for the existing pig receiver F-2100-L-111, new pig
receiver 2100-L-189 and pig launcher 2100-L-190 will be provided at MS-19. New connection
for mobile compressor of fuel gas shall be confirmed (HOLD).

The GOR values to be used in the analysis were based on the production profile from the
simulation model of flow provided by TCO RMG and are shown below.

e MS-20 10" header: Max. 6.33 MSCF/STB Min. 3.01 MSCF/STB

e MS-20 12” header: Max. 8.57 MSCF/STB Min. 2.89 MSCF/STB

e MS-5 12" header: Max. 7.81 MSCF/STB Min. 3.23 MSCF/STB

e MS-19 16” header: Max. 6.56 MSCF/STB Min. 3.28 MSCF/STB.
The fluid composition to be used in the analysis was provided by TCO and is shown in Table
4.1 below.
Table 4.1. Fluid composition provided by TCO

Components | Mole Fraction | Components | Mole Fraction

N2 0.0083 NBP-116 0.0240

H2S 0.1250 NBP-135 0.0099

CO2 0.0250 NBP-150 0.0107

Methane 0.4574 NBP-166 0.0112

Ethane 0.0836 NBP-182 0.0109

Propane 0.0462 NBP-198 0.0101

i-Butane 0.0103 NBP-213 0.0090

n-Butane 0.0243 NBP-229 0.0080

i-Pentane 0.0120 NBP-253 0.0133

n-Pentane 0.0136 NBP-283 0.0116

n-Hexane 0.0212 NBP-315 0.0075

n-Heptane 0.0221 NBP-348 0.0054

COS 0.0001 NBP-378 0.0044

Benzene 0.0007 NBP-410 0.0031

Toluene 0.0023 NBP-470 0.0058

M-Mercaptan 0.0002 NBP-564 0.0028

E-Mercaptan 0.0001

*2% water cut was used in the calculation provided by TCO RMG.
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4.3

Flow Assurance and Hydraulic Calculation

The hydraulic analysis of the gathering lines of MS-20, MS-5, MS-19, and CFM shall be
performed using Aspen HYSYS software to analyze the main criteria of erosional velocity and
backpressure at metering stations. Additionally, slug/FIV data will be provided for new piping
and pipelines.

The production profiles (stock tank oil rates, gas—oil ratio (GOR), and associated process
conditions) were generated and provided by TCO RMG using the GAP simulation model, when
pipeline and aboveground piping routing were provided by KMGP.

The erosional velocity has been calculated by the method shown in APl 14E and C-factor of 244
{metric units} (equal to 200 {imperial units}). Analysis of gathering lines shall be performed based
on the production profile from the simulation model of flow provided by TCO RMG.

The TCO RMG team outlined multiple scenarios to support process calculation (refer to figure
4.1):

e All jumpover lines (1, 2, 3) are in the open position.
All jumpover lines (1, 2, 3) are in the closed position.
At MS-20, the jumpover line (1) from WP48-1 side is open and the jumpover line (2) is
closed; the jumpover line (3) at MS-19 is closed.

e At MS-20, the jumpover line (1) from WP48-1 side is open and the jumpover line (2) is
closed; the jumpover line (3) at MS-19 is open.

e At MS-20, both jumpover lines (1, 2) are closed; the jumpover line (3) at MS-19 is open.

pod g Aed . ¥
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Figure 4.1 — Sketch. MS-20 Debottlenecking project jumpover scenarios
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5.0 PIPING & PIPELINES

5.1 Design Scope
Metering Station 20 (MS-20) has capacity limitations of the flow towards PBF. TCO's conceptual design
solution was to provide a new pipeline route from MS-20 to MS-19 and further to CFM to address existing

flow restrictions. The piping construction and installation activities will be performed at the following
facilities:

e MS-5
e MS-20
e MS-19
e CFM

5.2 Main solutions

New pipelines are routed above ground on steel supports. Design and layout of piping components are
provided in accordance with requirements of TCO specifications PIM-DU-5138-TCO and PIM-DU-5093-
TCO. The Project provides for the following process and field piping activities:

e Installation of new surface piping (including drain and fuel gas lines) with associated shutoff
valves and fittings for connecting the new pig launchers/ receivers to gathering/trunk lines at
MS-5, MS-20, MS-19, CFM

e Installation of new pig launchers on MS-5, MS-20, MS-19

¢ Installation of new pig receivers on MS-19, CFM
5.3 Destruct Scope

Scope of destruct works includes the following:

e Destruct works related to removal & modification of existing process piping for tie-ins execution
at locations MS-5, MS-20, MS-19 and CFM

Construction Contractor shall develop a detailed Method Statement and get it approved by the TCO
SCP (Small Capital Projects) and TCO Field Operations. The exact sequence of works, including
movement of heavy machinery within the field area, shall be agreed with the TCO Field Operations.

5.4 Piping Layout

The design and layout of all piping components are provided with due regard to minimum spacing
requirements for existing and new facilities as per SN RK 3.01-03-2011 and TCO specification PIM-DU-
5093-TCO. The following criteria were taken into account when determining the new line location layout:

e Determining optimal length for the new piping sections

e Availability of free space on the existing site

e Determining optimal tie-in points for connection to existing lines

¢ Observance of the requirements of TCO specification SID-SU-5106-TCO
e Piping flexibility

e Minimization of material quantities

e Provision of adequate space for unrestricted and safe installation.
5.5 Piping materials and isolation valves

The class of piping materials is selected in accordance with TCO specification PIM-SU-5112-TCO.
Material standardization and traceability are as per TCO specification L-ST-2033.

The following material classes are used in the project:
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Service code for | Pipeline material | Pipe Material | Corrosion | Flange Face

pumped product | class (TCO allowance
specification) , mm
PHC - 900P21 316/316L 1.0 RF (raised face)
Hydrocarbons Stainless
steel
PHC - 600K5H Low 3.0 RF (raised face)
Hydrocarbons Temperature

Carbon Steel

PHC - 600K5B Low 3.0 RTJ (ring joint face)
Hydrocarbons Temperature
Carbon Steel

DHC - Drain, 900P21 316/316L 1.0 RF (raised face)
Hydrocarbons Stainless

steel
DHC - Drain, 600K5H Low 3.0 RF (raised face)
Hydrocarbons Temperature

Carbon Steel

DHC - Drain, 150K21 Low 3.0 RF (raised face)
Hydrocarbons Temperature
Carbon Steel

FGH - Fuel gas 900K21 Low 3.0 RF (raised face)
high pressure Temperature
Carbon Steel

FGH - Fuel gas 900P21 316/316L 1.0 RF (raised face)
high pressure Stainless

steel
FGH — Fuel gas 600H21 Low 15 RF (raised face)
high pressure Temperature

Carbon Steel

FGH - Fuel gas 600K21 Low 3.0 RF (raised face)
high pressure Temperature
Carbon Steel

All materials of pipes, fittings, flanges and valves shall be low temperature carbon steel (LTCS) and
stainless steel in accordance with NACE MR0175/ISO 15156-3/ST RK ISO 15156-3-2011, designed for
operation of sour and alkaline fluids and in areas with low ambient temperatures, where failure of pipeline
or equipment may jeopardize the health and safety of personnel and population, or the environment.
Post-weld heat treatment is required as per TCO specification W-ST-2004.

MTOs and equipment lists are developed for all piping. All items are procured in accordance with the
following TCO specifications:

e PIM-SU-5112-TCO
e PIM-SU-5104-TCO
e PIM-SU-5209-TCO
e L-ST-2009
e L-ST-2029
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e L-ST-2030.

ORBIT ball valves are used in the Project for isolation of main lines and in places indicated in the P&ID
as per TCO specification PIM-SU-5104-TCO. Standard ball valves are used in all other cases as per L-
ST-2056.

5.6 Slope requirements

All new drain lines have a minimum slope of 2 mm/m (0.002) — this requirement is adopted in accordance
with TCO specification UTL-DU-5084-TCO.

5.7  Corrosion Protection and Coating

Painting will be performed as per TCO specifications COM-SU-5191-TCO, COM-SU-4743-TCO, and
COM-SU-4042-TCO at all piping sections where welding took place to provide protection against
environmental exposure. Piping protective coatings are selected with due consideration of piping
operating temperature and ambient temperatures, resistance to accidental damage that may occur
during transportation, installation, and operation.

The following coating systems are used in the project:
e 2.15—for uninsulated 316/316L stainless steel piping
e 3.2 —for uninsulated low temperature carbon steel piping
e 6.1 - for underground piping
e 12.1 —for insulated low temperature carbon steel piping
e 12.4 —for insulated 316/316L stainless steel piping

For heat conservation and prevention of product freezing the surface pipeline sections will be provided
with thermal insulation as shown in relevant P&IDs. Hard preformed rockwool shall be used as insulation.
Insulation thickness is selected in accordance with requirements of TCO specification IRM-SU-1381-
TCO.

The Project envisages trace heating of piping in cold period. The heating will be provided by an electrical
trace heating cable.

The following insulation types are used in the Project:
e HCWA40 — Heat conservation with 40 °C electric tracing

e HCWS — Heat conservation with 5 °C electric tracing
5.8 Process Piping

According to the requirement of Section 1, item 1.2 of SP RK 3.05-103-2014 Process equipment and
process piping, process piping includes pipelines intended for transportation (within an industrial facility
or a group of such facilities) of raw materials, semi-finished products, finished products, auxiliary
materials ensuring the maintenance of the process and equipment operation (steam, water, air, gases,
refrigerants, fuel oil, lubricants, emulsions, etc.), industrial waste with aggressive effluents, and water
recycling piping made of prefabricated assembles. Process piping boundaries are fences of respective
sites and, in the absence of fencing, limits of embankment of respective sites (within the internal
boundaries).

The process piping envisaged by the Project includes the following lines: PHC (Hydrocarbons
transportation), DHC (Hydrocarbons drain), FGH (Fuel gas transportation). Refer to piping general
arrangement drawings in Attachment A for the new piping layout.

5.9 Pig launcher/receiver
Pig launchers/receivers are designed for cleaning and diagnostics of flow lines by launching a pig. The

cleaning process is provided for precommissioning and commissioning periods and during scheduled
maintenance.

The Project provides for installation of the following traps:

Page 103 of 155



015-0000-RGL-RAP-20295-01 Revision / Pepakuus U01

e Pig trap launcher on location MS-5, 2100-L-188, 16”x12” 600# RF;
e Pig trap launcher on location MS-20, 2100-L-187, 16’x12” 600# RF;
e Pig trap launcher on location MS-19, 2100-L-190, 16"x12” 600# RF;
e Pig trap receiver on location MS-19, 2100-L-189, 16"x12”, 600# RF;
e Pig trap receiver on location CFM, 2200-L-138, 16”’x12”, 600# RF;

New pig traps will be fabricated of API 5L X60 carbon steel. The new traps will be equipped with
instrument ensuring safe operation, including pressure measuring instrument. The detailed drawing of
the pig launchers/receivers is provided in the piping detail drawings (Attachment A).

5.10 Design of Pipe Supports

TCO standardized supports will be used as pipe supports in accordance with TCO specification L-ST-
6077. All new aboveground lines are designed for installation on standard steel supports as per TCO
specification PIM-DU-5153-TCO, considering results of a stress analysis to provide piping flexibility.
Minimum pipe support span shall be selected as per table 1 of TCO specification PIM-DU-5153-TCO.

e Where supports are to be clamped or welded, all pipelines shall be located as close as possible
to structural elements.

e Site welding during installation of the pipe supports shall be kept to a minimum.
5.11 Maintenance and Access Requirements

The location of new valves and instruments on new pipelines and pig launchers/receivers was
determined considering the necessary nearby maintenance space in accordance with SID-SU-5106-
TCO. Service platforms and walkways are provided for locations with hindered access.

5.12 Pipeline Strength Calculations and Stress Analysis

Calculation of piping stress and loads is done using software package Caesar Il. A stress analysis report
shall be provided in a separate document.

Non-critical lines will be verified by a Lead Stress Engineer using a 3D model.
5.13 Tie-ins into Existing System

Tie-ins to existing piping systems are performed mostly via flange connections wherever the flow
isolation is possible by means of shutting-off existing valves and draining of lines, i.e., their emptying if
possible; otherwise, proper safe welding procedures are to be implemented.

All tie-ins shall be performed in accordance with TCO specification L-ST-2014. Tie-ins plans for all
facilities are provided in Attachment A.

5.14 Welding and Inspection

Specifications for process piping welding and NDT are described in TCO specification PIM-SU-2505-
TCO, that includes requirements for welding equipment, pipe welding procedure, weld testing, materials
to be used and pre/post-weld heat treatment. Shielded metal arc welding method shall be used to weld
carbon steel pipelines. Steel shall be preheated before welding operations in accordance with TCO
specification PIM-SU-2505-TCO and item 7 of SP RK 3.05-103-2014. The quality of pipe and fitting
welds shall be verified by Non-Destructive Testing and mechanical strength examination. Weld quality
control procedure shall comply with requirements specified in section 6 of construction standard API
1104 and TCO specifications. Each weld is subject to physical testing to the extent indicated in the TCO
specification for pipes and requirements of item 7 of SP RK 3.05-103-2014. If piping configuration does
not allow performing a radiographic examination of joints, ultrasonic testing shall be used on butt welds.

5.15 Testing

All new welds shall be hydrotested in accordance with TCO procedure X-000-L-PRO-0001. Hydrotest
pressure and duration shall be calculated based on the operating pressure in accordance with regulatory
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documents depending on the line purpose and category. TCO procedure X-000-L-PRO-0001 regulates
hydraulic test for strength and leaks of both field pipelines (ASME B31.8) and process pipelines (ASME
B31.3).

Process pipelines shall be hydrotested for strength only under pressure Ptest=1.5"Pges. The hold time
under the testing pressure shall be at least 10 minutes or a time sufficient for walkdown and visual
inspection. Witnessing by a DIS inspector is not required for hydrotests of process pipelines.

Pig traps shall be hydrotested upon manufacture, and a service test shall be conducted when the traps
are installed on site with all connected piping. Pig traps shall be hydrotested upon manufacture but
before painting; the test pressure shall be at least Ptest=1.25*Pqes; the test pressure and duration shall
comply with the values specified in datasheets. Chart records shall be used to record pressure
fluctuations during the test. The pig trap closures shall be included in the hydrostatic test. A new closure
seal shall be provided and installed by Vendor after hydrostatic testing. The service test under operating
pressure shall be conducted upon installation of an entire piping arrangement by an appropriate
contractor.

It is recommended to use either raw water (untreated fresh water) or treated water (fresh water,
demineralized water) for hydrotesting. Water used for hydrotesting shall have minimal environmental
impact when discharged after hydrotesting, shall not cause corrosion of tested pipes, shall not contain
sand, oil, organic residues, and other pollutants. The PH value of hydrotest water shall be between 6.6
and 8.5. If hydrotest fluid temperature is below 5 °C, then ethylene glycole or alternative TCO-approved
antifreeze shall be added. Hydrotest water temperature shall not exceed 49 °C.

Test fluid used for chrome nickel 300 series stainless steel piping shall have a chloride content less than
50 ppm as per TCO specification PIM-SU-3541-TCO.

If required and as instructed by a TCO representative, the water shall be treated with a corrosion
inhibitor.

Monitoring data shall be recorded during hydrotesting and be available upon request by Owner or Client.
Pipelines shall be drained by using a super-leaktight, multi-disc cleaning pig driven by compressed air
free of oil and water. All piping and pipelines shall undergo final drying and purging by dried compressed
air. Dew point temperature shall be measured until the appropriate degree of dryness is reached.

For air and liquid drainage, the pipelines and piping are provided with vents and drains envisaged by
the Project at piping top and bottom points respectively.

6.0 FIELD PIPELINES
6.1 Design Scope

The purpose of this Project is to provide required throughput capacity due to increased capacity of MS-
20. The Project shall provide for transportation of production fluids via new and existing surface and
underground pipelines along the route MS20-MS-19—CFM. The pipeline construction work will be
performed at the following facilities:

e MS-5
e MS-19
e CFM.

6.2 Main Solutions

The routing of new pipelines is underground. Pipeline design is performed in accordance with TCO
specification PPL-SU-1800. The Project provides for the following activities regarding field pipelines:

e Installation of a 340-meter underground oil pipeline from MS-5:
e Installation of a 2770-meter underground oil pipeline from MS-20 to MS-19:

¢ Installation of a 5610-meter underground oil pipeline from MS-19 to CFM.
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6.3 Destruct Scope

The destruct scope of work includes the following:
e Removal of sections of existing underground pipelines at the MS-5 facility
e Removal of unused geomonitoring stations.

Construction Contractor shall develop a detailed Method Statement and get it approved by TCO SCP
(Small Capital Projects) and TCO Field Operations. Exact works sequence, including heavy machinery
movement at Field site, shall be approved by TCO Field Operations.

6.4 Pipeline Materials

The class of pipeline materials is selected in accordance with TCO specification PIM-SU-5112-TCO.
Material standardization and traceability are as per TCO specification L-ST-2033.

The following material classes are used in the project:

Service code for | Pipeline material | Pipe Material Corrosio | Flange Face
pumped product | class (TCO n
Spec.) allowanc
e, mm
PHC - 600K5H Low 3.0 RF (raised face)
Hydrocarbons temperature
carbon steel

All materials of pipes and fittings shall be low temperature carbon steel (LTCS) designed for operation
of sour and alkaline fluids and in areas with low ambient temperatures, where failure of pipeline or
equipment may jeopardize the health and safety of personnel and population, or the environment. Post-
weld heat treatment is required as per TCO specification W-ST-2011.

MTOs and equipment lists are developed for the pipeline. All items are procured in accordance with the
following TCO specifications:

e PIM-SU-5112-TCO
e L-ST-2009.

6.5 Corrosion Protection and Coating

Painting as per TCO specifications COM-SU-5191-TCO, COM-SU-4743-TCO, and COM-SU-4042-TCO
for providing protection against environmental exposure will be performed at all piping sections where
welding took place. Pipeline protective coatings are selected with due consideration of pipeline operating
temperature and ambient temperatures, resistance to accidental damage that may occur during
transportation, installation, and operation.

The following coating types are used in the Project:

e Dual-layer epoxy coating for underground 12” pipeline.
6.6 Field Pipelines

This section includes design solutions for the inter-site field pipeline.

The aboveground part of the pipeline from the pig receiver to the underground section will be made of
seamless API 5L X60 pipe with an outside diameter of 12" and a wall thickness of 12.7 mm.

The underground section of the new pipeline from the point of tie-in into the existing underground line to
the anchor block at MS-19 and further from the MS-19 anchor block to the anchor block at CFM is made
of 12" API 5L X60 seamless pipe with an outside diameter of 323.8 mm, a wall thickness of 12.7 mm
and a dual-layer fusion bonded epoxy coating. The length of the first route is 2770 m, and the length of
the second route is 5610 m.
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The underground section of the new pipeline, running from the anchor block to the point of tie-in into the
existing underground line at the MS-5 site, is constructed from a 12" seamless pipe as per standard API
5L X60, with an outer diameter of 323.8 mm, a wall thickness of 12.7 mm and a dual-layer fusion-bond
epoxy coating. The route length is 340 m.

The minimum burial depth of the pipeline is 1.5 m (measured to the top of the pipe). All pipeline fittings
were selected based on the pigging condition. Barred tees are installed along the linear part of the
pipeline to allow unobstructed passage of a pig from a pig launcher to a pig receiver. The underground
part is provided with cathodic protection against corrosion. The routing pan is shown in drawings 090-
2300-LLP-RPL-20124-01, 090-2300-LLP-RPL-20125-01, 090-2300-LLP-RPL-20126-01. Refer to
drawings 090-2300-LLP-PAS-20080-01, 090-2300-LLP-PAS-20081-01, 090-2300-LLP-PAS-20082-01,
090-2300-LLP-PAS-20083-01, 090-2300-LLP-PAS-20084-01, 090-2300-LLP-PAS-20085-01, 090-
2300-LLP-PAS-20086-01, 090-2300-LLP-PAS-20087-01, 090-2300-LLP-PAS-20088-01, 090-2300-
LLP-PAS-20089-01, 090-2300-LLP-PAS-20090-01 for pipeline alignment sheets.

Note: The MS-5 scope has been defined and developed at a later stage, including the preparation of
the relevant documentation. The specified scope is reflected in the “Field Pipelines” section. The
preparation and submission of drawings for this scope will be additionally confirmed, taking into account
the requirements of the state expertise, as there are currently no approved final drawings.

6.7 Trenching

The work shall include all excavation activities to prepare a trench for the designed production line, either
by backhoe excavator or by hand.

Existing underground pipelines and cable routes are shown in the pipeline alignment sheets for review
purposes only, so their location shall be verified by detectors prior to excavation. Trenches shall be
excavated manually in areas with underground pipelines and cables. This work shall be carried out in
accordance with TCO specification PPL-SU-1800-TCO.

The trench depth shall be sufficient to provide a 1.5 m of minimum cover layer between the top of the
pipe and the proximate ground level along the entire length as indicated in drawings. To avoid
unnecessary bending of the pipe, the trench shall be excavated to an additional depth or fill material
shall be provided where it may be required by the route profile and to avoid excessive pipe bends.
Backfilling and grading shall be performed with layer-by-layer compaction (200 mm maximum thickness
of each layer).

The trench bottom shall be made rectangular in shape, cleared from stones and clumps of debris, and
ensured it is level and firm.

Areas with small stones, gravel, or other abrasive materials on the bottom of the trench shall be cleared
of stones, backfilled with soft soil or sand so that a pipe is 150 mm away from the hard material.

6.8 Pipeline Strength Calculations and Stress Analysis

Pipeline loads and stress are calculated using the Caesar Il software package. The stress analysis report
shall be provided in a separate document.

6.9 Tie-in into the Existing Underground Pipeline

The tie-in shall be performed in accordance with TCO specification PPL-SU-1800-TCO. Refer to
Attachment A for the routing plan: 090-2300-LLP-RPL-20124-01.

6.10 Welding and Inspection

Specifications for the field pipeline welding and NDT are described in TCO specification PIM-SU-2505,
which includes requirements for welding equipment, pipe welding procedure, weld testing, materials to
be used and pre/post-weld heat treatment. Shielded metal arc welding shall be used to weld carbon
steel pipelines. Steel shall be preheated before welding operations in accordance with TCO specification
PIM-SU-2505 and item 7 of SP RK 3.05-103-2014. The quality of pipe and fitting welds shall be verified
by Non-Destructive Testing and mechanical strength examination. Weld quality control procedure shall
comply with requirements specified in section 6 of construction standard APl 1104 and TCO
specifications. Each weld is subject to physical testing to the extent indicated in TCO specification for
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pipes and requirements of item 7 of SP RK 3.05-103-2014. If pipe configuration does not allow
performing a radiographic examination of joints, an ultrasonic testing is to be used on butt welds.

Welding, preparation, and inspection of field pipeline welds for both bulk and surface defects shall be
performed as per TCO standards W-ST-2011 and RE-QM-SWP-002.13, and the requirements of ASME
B31.8. All (100%) welds shall be visually inspected throughout the length and checked for compliance
with ASME B31.8 before any other required non-destructive testing is performed.

6.11 Testing

All new welds shall be hydrotested in accordance with TCO procedure X-000-L-PRO-0001. Hydrotest
pressure and duration shall be calculated based on the operating pressure in accordance with regulatory
documents depending on the line purpose and category. TCO procedure X-000-L-PRO-0001 regulates
hydraulic test for strength and leaks of both field pipelines (ASME B31.8) and process pipelines (ASME
B31.3).

Field pipelines shall be hydrotested for strength under pressure Ptest=1.25*Pges. The test pressure hold
time shall be 4 hours. After that a hydrotest for leaks shall be performed under pressure Pieak=1.1*Pdes.
The hold time of a hydrotest for leaks shall be 4 hours. Witnessing the hydrotest procedure by a
Department of Industrial Safety inspector is mandatory.

Hydrotest and performance test are not applicable for open-ended pipelines.

The value of the test pressure for each designed process pipeline is indicated in the line lists as per
Attachment A: 090-2100-LLL-PLL-20030-01 — Line List.

It is recommended to use either raw water (untreated fresh water) or treated water (fresh water,
demineralized water) for hydrotesting. Water used for hydrotesting shall have minimal environmental
impact when discharged after hydrotesting, shall not cause corrosion of tested pipes, shall not contain
sand, oil, organic residues, and other pollutants. The PH value of hydrotest water shall be between 6.6
and 8.5. If hydrotest fluid temperature is below 5 °C, then ethylene glycol or an alternative TCO-approved
antifreeze shall be added. Hydrotest water temperature shall not exceed 49 °C.

Monitoring data shall be recorded during hydrotesting and be available upon request by Owner or Client.
Pipelines shall be drained by using a highly sealed, multi-disc cleaning pig driven by compressed air
free of oil and water. All piping and pipelines shall be finally dried out and purged by dried compressed
air. Dew point temperature shall be measured until the appropriate degree of dryness is reached.

7.0 ARCHITECTURAL AND CIVIL SOLUTIONS

71 General

The Project provides for construction of an anchor block, service platforms, and foundations for pipe
supports. Modification of pipe racks for installation of piping. The supports’ structures and foundations
will be fabricated in shop. Upon shop fabrication the structures will be transported to the site and installed
in a design position.

During the development of this Project the following was used:

Design Assignment;
TCO specification A-ST-2008;

o Results of topographic and geodesic surveys performed by CaspGeo and
Caspiymunaygas LLP in 2024

. Results of geological-engineering surveys completed by Beksol in 2024.

7.2 Earthworks

The entire earthwork area within the limits of construction will be cleared from all materials at the natural
ground surface or above it.

Site preparation for construction activities shall be performed in accordance with SP RK 5.01-102-2013
and SN RK 5.01-02-2013.
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Soil excavation means earthworks in any soil material including, if required, digging with cutterhead,
cultivating, loading, transporting and removal of materials below the topsoil in order to reach the levels
specified on the drawings.

Soil excavation for foundations shall be performed as per SP RK 5.01-102-2013, SN RK 5.01-02-2013
and TCO specification CIV-SU-581-TCO.

Appropriate measures are taken to ensure the design and fabrication of safe and appropriate supports
for the excavation faces and safe and stable slopes. Consideration is given to the nature of the ground
to be excavated, groundwater level, adjacent buildings and structures and all other relevant aspects.
Sidewall supports and sloping shall be provided in compliance with standards and Client approved
procedures.

Selected excavated non-heave-sensitive soil free from organic clays, dust, soft or unsuitable materials,
clods, boulders, or debris is used as the structural fill material.

Structural fill material conforms to TCO standard S-ST-6002-01/02 and requirements of GOST 25100-
2020.

Bases shall be prepared and backfilled in accordance with requirements of SP RK 5.01-102-2013, SN
RK 5.01-02-2013.

Compaction shall be performed as per the requirements of SP RK 5.01-102-2013 and SN RK 5.01-101-
2013.

7.3 Foundations

The following philosophy is adopted for foundation design:
e Maximum pressure under the designed foundations footing shall not exceed 50 kN/m?
e The potential frost penetration level is up to 1.5 m below ground level

e All foundations are designed to be resistant to aggressive corrosive soil due to high content of
sulfates and high acidity. Foundation material is a sulfate-resistant concrete of classes C20/25
and C30/37 for anchor blocks as per NTP RK 02-01-1.4-2011, frost-resistance class F200 and
waterproofing class W6; reinforced with class A400 re-bars as per GOST 34028-2016. Blinding
concrete material is class C12/15 concrete as per requirements of NTP RK 02-01-1.4-2011 and
specification CIV-SU-850-TCO.

Concrete structures below the ground level shall be protected against corrosion by 3 layers of modified
synthetic resin on bitumen base with a total coat thickness of at least 1 mm with the following
characteristics:

e Operation temperature: from —30 to +100 °C

e Single-component

e Provides a seamless, waterproof / vaporproof membrane
e Resistant to chemicals and salts.

All external surfaces of foundations that are 150 mm below and 300 mm above the finished ground level
are to be coated with 2 layers of light-gray epoxy paint with the following characteristics:

e Two-component, non-toxic
e Resistant to chemically active substances.

MS-19:

New foundations F1, F2, F3, F4, F9, F10, F12, F14, F15, F16, F17, F18, F19, F20, EQF2 — pier-type
foundations, prefabricated, for installation of pipe supports, maintenance platforms and lighting masts,
with footing dimensions in plan 1.6x1.6 m, 2.0x2.0 m, 1.2x1.2 m, 2.0x3.2 m, 1.2x2.6 m, 1.6x2.6 m,
1.6x3.4m, 2.0x2.6 m, 2.4x2.4 m, 2.0x2.2 m, 2.2%x2.6 m, 1.4x1.9 m, 1.7x1.7 m, 1.6x2.0 m, burial depth
1.5 m.

Sulfate-resistant concrete of class C20/25 as per NTP RK 02-01-1.4-2011 is used to withstand
aggressive environmental conditions. Concrete frost-resistance class is F200.

Principal rebars in upper and bottom layers of the foundation footing are A400 @16 as per GOST 34028-
2016. Spacing for longitudinal rebars is 200 mm, for transverse rebars — 200 mm.
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Hole strengthen with PE pipe with diameter of 110 mm and wall thickness of 4.2 mm is provided for
transportation, loading and unloading of the items.

The following shall be placed under the foundation footing:

e Polyethylene sheet, 1000 gauge
e Class B15 blinding concrete, 50 mm thick
e 6F fill, 300 mm
e Geotextile membrane, type 1
e Compacted soil.
This foundation type is intended for subsequent installation of pipe supports.

New foundations F5, F6, F7, F8, F11, F13, EQF1 — prefabricated slab-type foundations for installation
of pipe supports, instrumentation equipment, access platforms, walkways and access stairs, with the
following plan dimensions and burial depths: 0.6%0.6 m (0.4 m), 0.8x2.1 m (0.4 m), 0.7x0.7 m (0.4 m);
instrumentation equipment — 0.6x0.6 m (0.4 m); access platform —0.8x1.3 m (0.2 m); walkway — 1.2x1.3
m (0.35 m); access platform stairs — 0.8x1.9 m (0.2 m).

Sulfate-resistant concrete of class C20/25 as per NTP RK 02-01-1.4-2011 is used to withstand
aggressive environmental conditions. Concrete frost-resistance class is F200. Principal reinforcement
in the top and bottom layers of the foundation footing is A400 J16 as per GOST 34028-2016, with
spacing of 200 mm in both longitudinal and transverse directions. Hole strengthen with PE pipe with
diameter of 110 mm and wall thickness of 4.2 mm is provided for transportation, loading and unloading
of the items. For foundations F8, lifting eyes made of A240 &16 rebars are provided for handling.

The following layers are provided beneath the foundation:

Polyethylene sheet, 1000 gauge

Class B15 blinding concrete, 50 mm thick
6F fill, 300 mm

Geotextile membrane, type 1

Compacted soil.

This type of foundation is intended for the installation of pipe supports, equipment and service platform.

Modification of existing foundations PS-1400, PS-1401, PS-1402, PS-1403 — pedestals with plan
dimensions of 0.5x0.5 m and a height of 1.2 m are to be constructed on the existing foundations PS-
1400, PS-1401, PS-1402, PS-1403. The existing footing has a thickness of 0.8 m and plan dimensions
of 2.0x2.4 m, 2.4x2.4 m, 1.6x1.8 m, and 1.2x1.4 m. Sulfate-resistant concrete of class C20/25 as per
NTP RK 02-01-1.4-2011 is used to withstand aggressive environmental conditions. Concrete frost-
resistance class is F200. Principal reinforcement is A400 @16 as per GOST 34028-2016, with a bar
spacing of 200 mm.

MS-5:

New foundations F1, F3, F9, F11, F12 — prefabricated pier-type foundations for installation of pipe
supports, with footing plan dimensions of 1.6x1.6 m, 1.2x1.2 m, 1.4x1.9 m, 2.2x2.3 m, 2.2x2.6 m and
burial depth of 1.5 m.

Sulfate-resistant concrete of class C20/25 as per NTP RK 02-01-1.4-2011 is used to withstand
aggressive environmental conditions. Concrete frost-resistance class is F200. Principal reinforcement
in the top and bottom layers of the foundation footing is A400 @16 as per GOST 34028-2016, with
spacing of 200 mm in both longitudinal and transverse directions. Hole strengthen with PE pipe with
diameter of 110 mm and wall thickness of 4.2 mm is provided for transportation, loading and unloading
of the items.

The following layers are provided beneath the foundation:
e Polyethylene sheet, grade 1000
e Concrete blinding layer, class B15 — 50 mm (100 mm for cast-in-place foundations)
e 6F fill— 300 mm
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e Geotextile membrane, type 1
e Compacted soil

This type of foundation is intended for the installation of pipe supports.

New foundations F2, F4, F5, F6, F7, F8, F10, EQF1 — prefabricated slab-type foundations for installation
of pipe supports, access platforms and instrumentation equipment, with the following plan dimensions
and burial depths: 0.6%x0.6 m (0.4 m), 1.2x1.2m (0.3 m), 1.75x4.1 m (0.3 m), 0.7x0.7 m (0.3 m), 0.6x1.2
m (0.3 m), 1.1x1.65 m (0.3 m).

Sulfate-resistant concrete of class C20/25 as per NTP RK 02-01-1.4-2011. Concrete frost-resistance
class F200.Principal reinforcement: A400 @16, spacing 200 mm in both directions. A hole with PE sleeve
@110 mm (t = 4.2 mm) is provided for handling. For foundation F6, lifting eyes made of A240 @25 are
provided.

The following layers are provided beneath the foundation:
e Polyethylene sheet, grade 1000
e Concrete blinding layer, class B15 — 50 mm
e 6F fill— 300 mm
e Geotextile membrane, type 1
e Compacted soil

This type of foundation is intended for installation of pipe supports and access platforms.
MS-20:

New foundations F1, F3, F6, F9 — prefabricated pier-type foundations for installation of pipe supports
and access platforms, with footing plan dimensions of 1.6x1.6 m, 2.0x2.2 m, 1.2x1.2 m, 1.6x1.7 m and
burial depth of 1.5 m..

Sulfate-resistant concrete of class C20/25 as per NTP RK 02-01-1.4-2011 to withstand aggressive
environments of structure operation. Concrete frost-resistance class is F200. Principal rebars in upper
and bottom strips of foundation footing are A400 with diameter of 16 as per GOST 34028-2016. Spacing
for longitudinal rebars is 200 mm, for transverse rebars — 200 mm. Hole strengthen with PE pipe with
diameter of 110 mm and wall thickness of 4.2 mm is provided for transportation, loading and unloading
of the items.

The following shall be placed under the foundation footing:

Polyethylene sheet, 1000 gauge

Class B15 blinding concrete, 50 mm thick

6F fill, 300 mm

Geotextile membrane, type 1

Compacted soil.

This foundation type is intended for subsequent installation of pipe supports and an access platform.

New foundations F2, F4, F8, F10 — prefabricated slab-type foundations for installation of pipe supports,
access platforms and instrumentation equipment, with the following dimensions:
0.6x0.6 m (0.4 m), 0.7x1.5m (0.3 m), 0.95x1.25 m (0.3 m), 1.3x2.7 m (0.3 m).

Sulfate-resistant concrete of class C20/25 as per NTP RK 02-01-1.4-2011 to withstand aggressive
environments of structure operation. Concrete frost-resistance class is F200. Principal rebars in upper
and bottom strips of foundation footing are A400 with diameter of 12 as per GOST 34028-2016. Spacing
for longitudinal rebars is 200 mm, for transverse rebars — 200 mm. Hole strengthen with PE pipe with
diameter of 110 mm and wall thickness of 4.2 mm is provided for transportation, loading and unloading
of the items. Lifting eyes made of A240 rebars with a diameter of 16 are provided for transportation and
handling of items.
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Modification of existing foundations F5, F7 — pier-type foundations with plan dimensions:
F5:2.5x2.6 m and 1.6x2.2 m, burial depth 1.5 m.

Sulfate-resistant concrete of class C20/25 as per NTP RK 02-01-1.4-2011 to withstand aggressive
environments of the structure operation. Concrete frost-resistance class is F200. Principal rebars of the
foundation are A400 with diameter of 16 as per GOST 34028-2016. The spacing for rebars is 200 mm.

CFM:

New foundations F1, F3, F7, F9, EQF1 — prefabricated pier-type foundations for installation of pipe
supports and access platforms, with footing plan dimensions of 1.6x1.6 m, 1.2x1.2 m, 1.6x2.0 m,
2.8x2.8 m, 1.7x1.7 m, burial depth 1.5 m.

Sulfate-resistant concrete of class C20/25 as per NTP RK 02-01-1.4-2011 to withstand aggressive
environments of structure operation. Concrete frost-resistance class is F200. Principal rebars in upper
and bottom strips of foundation footing are A400 with diameter of 16 as per GOST 34028-2016. Spacing
for longitudinal rebars is 200 mm, for transverse rebars — 200 mm. The Project envisages use of anchor
bolts for the installation of cable trays. Hole strengthen with PE pipe with diameter of 110 mm and wall
thickness of 4.2 mm is provided for transportation, loading and unloading of the items.

The following shall be placed under the foundation footing:

Polyethylene sheet, 1000 gauge

Class B15 blinding concrete, 50 mm thick
6F fill, 300 mm

Geotextile membrane, type 1

Compacted soil.

This foundation type is intended for subsequent installation of pipe supports and lighting pole.

New foundations F2, EQF1, F4, F5, F6, F8, F10, F11 — prefabricated slab-type foundations for
installation of pipe supports and access platforms, with the following dimensions:
0.6x0.6 m (0.4 m), 1.2x1.2m (0.3 m), 0.7%x1.24 m (0.3 m), 0.8x0.8 m (0.4 m), 0.6%0.8 m (0.4 m), 0.8x1.1
m (0.2 m), 0.8x1.25 m (0.4 m).

Sulfate-resistant concrete of class C20/25 as per NTP RK 02-01-1.4-2011 to withstand aggressive
environments of structure operation. Concrete frost-resistance class is F200. Principal rebars in upper
and bottom strips of foundation footing are A400 with diameter of 12 as per GOST 34028-2016. Spacing
for longitudinal rebars is 200 mm, for transverse rebars — 200 mm. Lifting eyes made of A240 rebars
with a diameter of 12 are provided for transportation and handling of items.

The following shall be placed under the foundation footing:
e Polyethylene sheet, 1000 gauge
Class B15 blinding concrete, 50 mm thick
6F fill, 300 mm
Geotextile membrane, type 1
Compacted sail.
This foundation type is intended for subsequent installation of pipe supports on it.

7.4 New Anchor Block
Anchor block AB1 — cast-in-place slab-type foundation for a 12" pipeline, with plan dimensions of 13.5x8
m, thickness of 0.8 m and burial depth of 5.0 m.

Sulfate-resistant concrete of class C30/37 as per NTP RK 02-01-1.4-2011 is used to withstand
aggressive environmental conditions. Concrete frost-resistance class is F200.

Main reinforcement in the top and bottom layers of the foundation footing is A400 @20, with spacing of
200 mm in both longitudinal and transverse directions, as per GOST 34028-2016.

The following shall be placed under the foundation footing:
e Polyethylene sheet, grade 1000
e Concrete blinding layer, class C12/15 - 100 mm
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e 6F fill— 300 mm
¢ Geotextile membrane, type 1
e Compacted soil

Anchor block AB2 — cast-in-place slab-type foundation for a 12" pipeline, with plan dimensions of 9.5x8
m, thickness of 0.8 m and burial depth of 4.2 m.

Sulfate-resistant concrete of class C30/37 as per NTP RK 02-01-1.4-2011 is used to withstand
aggressive environmental conditions. Concrete frost-resistance class is F200.

Main reinforcement in the top and bottom layers of the foundation footing is A400 @20, with spacing of
200 mm in both longitudinal and transverse directions, as per GOST 34028-2016.

The following shall be placed under the foundation footing:
e Polyethylene sheet, grade 1000
e Concrete blinding layer, class C12/15 - 100 mm
e 6F fill — 300 mm
e Geotextile membrane, type 1

e Compacted soil
7.5  Structural Steelwork
Structures and materials are in accordance with TCO Specification CIV-SU-398-TCO and RK

standards.

The load summary for structural steelwork is provided in accordance with SP RK EN 1991:2002/2011
and TCO specification CIV-DU-5009-TCO.

Structural calculations were performed in BENTLEY STAAD.Pro Connect Edition V22 software suite.
Cross-sections of structural elements were chosen and checked as per ultimate and serviceability limit
states.

The structural calculations were performed as per requirements of EN 1993, Eurocode 3. Steel structure
design and SP RK EN 1991:2002/2011.

Foundation analysis with sizing of foundation footing and selection of reinforcement method are
performed in BENTLEY STAAD.Pro Connect Edition V22 and re-bars are selected in FIN EC 2022.

Pipe supports shall be assembled using steelwork of approved grade.

Sectional shapes to be used include I-beams as per STO ASCM 20-93 and channels as per GOST
8240-97.

Design and materials of the pipe supports conform to TCO specification CIV-SU-398-TCO and RoK
codes.

Structural steelwork materials and their grades conform to GOST 380-2005, GOST 27772-2021 and SP
RK EN 1993:2007/2011.

For all main bearing and secondary members (material category A1, A2 as per attachment A of CIV-
SU-398-TCO), grade C345 is used with a minimum guaranteed longitudinal Charpy V-notch & U-notch
impact value of 34J/cm? at -40 °C.

According to CIV-SU-398-TCO and GOST 23118-2019, non-destructive testing methods | and Il are
used for structural steelwork of this Project.

The structural connections are shop-welded and bolted at site.
The design of connections complies with standard requirements of SP RK EN 1993:2007/2011.

Upon fabrication, all surfaces of steel structures shall be sand-blasted, primed and painted as per TCO
specifications COM-SU-4743-TCO, COM-SU-5191-TCO.

Pipe supports are prefabricated and bolted, stand-alone supports and complex frame systems. Main
connections are shop-welded, field connections are made of high-strength bolts
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Column is rolled I-beam 20SH2, 20K2 as per STO ASCM 20-93, steel grade is C345-2 as per GOST
27772-2021.

Pipe support beams are rolled I-beams 20SH1 as per STO ASCM 20-93, steel grade is C345-2 as per
GOST 27772-2021.

New access platform is prefabricated frame structure for provided and closed area. Main connections
are shop-welded, field connections are made of high-strength bolts.

Column - channel 20l as per GOST 8240-97, steel grade is C345-2.

Main beams — channel 201 as per GOST 8240-97, steel grade is C345-2.
Secondary beams — channel 20l as per GOST 8240-97, steel grade is C345-2.
Vertical and horizontal braces are made of equal angles 75x8 as per GOST 8509-93.
Handrail Posts - equal-leg angles 75x8 per GOST 8509-93.

Handrail Rails - steel pipe @42.0x4.0 and &J48.3x4.0 per GOST 8732-78.

Walkway Surface - grating 30x5 (for personnel access).

New pipe rack is prefabricated frame structure for pipe supports. Main connections are shop-welded,
field connections are made of high-strength bolts

Columns - hot-rolled I-beams (wide flange) 30SH1 per STO ASCHM 20-93. Steel grade: S345-2 per
GOST 27772-2021.

Main Beams - hot-rolled I-beams (wide flange) 30SH1 per STO ASCHM 20-93. Steel grade: S345-2 per
GOST 27772-2021.

Secondary Beams - hot-rolled I-beams (column type) 20K2 per STO ASCHM 20-93. Steel grade: S345-
2 per GOST 27772-2021.

Vertical and Horizontal Bracing - equal-leg angles 100x8 per GOST 8509-93.
Cantilever Supports with bolted connection. Profile: equal-leg angles 100x8 per GOST 8509-93. Steel
grade: S345-2 per GOST 27772-2021.

7.6  Destruct Scope

The scope of destruct work includes the following:

Temporary removal of the existing steel structures of the service platforms in the MS-19 areas.
Removal of the existing steel structures of the supports in the MS-9, CFM, and MS-20 areas
Removal of existing foundations in the MS-9, CFM, and MS-20 areas

Removal of existing pedestals in the MS-19 area

Demounting of existing anchor block in the MS-5 area.

8.0 ENGINEERING SOLUTIONS FOR ELECTRICAL POWER SUPPLY
8.1 General

The purpose of this part of the Project is development of engineering and technical solutions on provision
of electrical power supply to trace heating consumers and valve actuators, solutions on site lighting and
grounding.

The design solutions are applied in accordance with RoK standards, international codes, and TCO
specifications:

PUE RK 2015 Electrical Installations Code

SP RK 4.04-07-2023 Electrical installations

ELC-DU-5135-TCO General Electrical Design for Onshore Facilities
ELC-SU-1675-TCO Installation of Electrical Facilities.

Page 114 of 155



015-0000-RGL-RAP-20295-01 Revision / Pepakumsi U01
8.2 Power supply system

This project shall provide electrical power supply to new consumers at the MS-5, MS-19, MS-20 and
CFM sites.

The electrical scope of this Project consists in provision of electrical power supply to the following
equipment:

Valve Actuators

Electric Trace Heating

Welding sockets (MS-19 and CFM)
Lighting (MS-19 and CFM).

The electric power supply system is 600, 400/230 V, five-wire (L1, L2, L3, N, PE) with a frequency of 50
Hz. The grounding system is TN-S.

The new loads fall under category Il of power supply reliability.

The preliminary design capacity is as follows:

MS-5 - 5.7 kW
MS-19 — 32.1 kW
MS-20 — 4.11 kW
CFM - 16,4 kW

Switchgear units specified in table 1 will be used as power supply sources for small power units and
consumers.
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Table 1
# | Location Facility SWGR's name and
number
. . Trace heating
1 MS-5 Erl]e_ctgf tirai%e heating of distribution board
plot piping 090-2100-TDB-51512
Electric power supply of Power distribution
2 MS-5 motors of motorized board
valves 090-2100-PDB-51513
Electric power supply of Power distribution
3 MS-19 lighting and welding board
socket 090-2100-PDB-50619
Electric trace heating of Trace heating
4 MS-19 on-plot piping distribution board
090-2100-TDB-50621
MS-19 . . Trace heating
5 Eleatric lrace healing of | istripution board
plot piping 090-2100-TDB-50622
Electric power supply of Power distribution
6 MS-19 motors of motorized board
valves 090-2100-PDB-50620
Electric power supply of o
7 CFM motors of motorized Power distribution
8 CFM Electric power supply of | power distribution
welding socket board 2200-PDB-25984
. . Trace heating
9 CFM Fleatric lrace healing of | istripution board
plot piping 2200-PDB-26148
10 CFM Electric power supply of | power distribution
lighting board 2200-LDB-9384
; ; Trace heating
El h f A
11 MS-20 One_cfgf tiraic;e eating o distribution board 90-
plot pipIng 2100-TDB-51549
. . Trace heating
12 MS-20 Electric t_rape heating of distribution board
on-plot piping
2100-PDB-28833
Electric power supply of Power distribution
13 MS-20 motors of motorized board
valves 090-2100-PDB-51553

Page 116 of 155




015-0000-RGL-RAP-20295-01 Revision / Pegakums UO1
8.3 Hazardous Area Classification

Hazardous area classification and selection of electrical equipment suitable for hazardous areas shall
be carried out according to PUE RK 2015, O-ST-2012 TCO and other relevant specifications.

If required, PUE 2015 requirements will be supplemented with those of IEC 60079 code, and also Model
Code of Safe Practice by the Institute of Petroleum Part 15 (Area Classification Code for Installations
Handling Flammable Fluids).

8.4  Electrical Equipment in Hazardous Areas

The design of the electrical installations shall be performed on the basis of an approved hazardous area
classification layout, and all applicable requirements determined during PHA/HAZOP studies are to be
taken into consideration.

The selection of electrical apparatus shall be based on the area classification layout and in accordance
with TCO specification O-ST-2012.

8.5 Cables and Cable Glands

Cables shall be selected based on voltage ratings, system grounding method, and installation type.
Conductors shall be stranded and made of annealed bare copper. For power supply to loads, Type C1
cables (CU/XLPE/SWA/PVC) shall be used in accordance with TCO Technical Specification (TU) ELC-
SU-6032-TCO. Cable glands shall be compression type, manufactured from nickel-plated brass or
stainless steel, and shall provide both inner and outer sealing for outdoor service. They shall be suitable
for termination of cable types specified in the Material Requisition.

Cable glands shall be certified for use in hazardous areas of the designated classification, in accordance
with the requirements of the relevant regulatory authorities of the Republic of Kazakhstan (RoK).
Cables and cable glands shall be suitable for continuous operation in a highly corrosive, dust-laden
atmosphere containing hydrogen sulfide (H,S) gas. All components shall comply with the required
explosion protection class. Preference shall be given to cable glands with dual certification (Ex e / Ex d).

Cable glands shall also comply with TCO Technical Specification ELC-SU-6032-TCO.

8.6  Cable Routing

The Project shall provide for aboveground installation of power and control cables in cable trays, with
maximum utilization of existing cable support structures. In locations where underground cable
installation is required, the requirements of TCO Technical Specifications (TU) ELC-DU-5135-TCO,
ELC-SU-1675-TCO, and standard P-ST-6041 shall be observed.

New cable trays/channels shall be hot-dip galvanized.

Each cable shall be marked in accordance with the cable schedule. Cable marking shall be applied by
embossing on stainless steel tags as per standard P-ST-6014 and TCO Technical Specification (TU)
ELC-SU-1675-TCO.

All cable routing methods, cable channels, and cable systems shall comply with the requirements of IEC
60364 and PUE RK 2015.
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8.7  Electric Trace Heating

To maintain the required temperature regime, the Project shall provide for installation of an electric trace
heating system for pipelines and instrument.

Design solutions for electric trace heating of pipelines and instruments have been developed based on
input data from the Process, Piping, and instrument departments.

Power supply for the electric trace heating shall be provided in accordance with the list specified in
Table 1.

All heating cables and equipment intended for installation in classified areas shall be certified in
accordance with IECEx/CENELEC standards for the intended application.

The electric trace heating system has been developed in compliance with the requirements specified in
IEC 60079-30-2-2011 and TCO Technical Specification (TU) ELC-SU-5136-TCO. The Project takes into
account the requirements of Republic of Kazakhstan (RoK) standards, and in all cases, the most
unfavorable design conditions shall be adopted for engineering solutions.

8.8 Lighting System

Lighting of the MS-5 and MS-20 areas is provided by existing floodlight towers. Due to sufficient lighting
provided by the existing lighting poles, no additional lighting is required in these areas. Within the scope
of the project solutions, an outdoor lighting system will be provided for the MS-19 and CFM sites using
LED luminaires installed on a floodlight mast and outdoor lighting poles. In addition, the project will
provide installation of plug-type (welding) sockets within the upgrade work area.

Power supply for luminaires and sockets shall be provided from existing distribution boards in
accordance with the list specified in Table 1.

The lighting system shall conform to the requirements specified in ELC-DU-5135-TCO, section 16.

8.9 Grounding and Lightning Protection System

The Project envisages a grounding system to protect personnel from electrical shock and equipment
from damage in case of ground fault current, static discharge, and lightning.

All non-current-carrying metallic parts of the electrical equipment shall be connected to the main
grounding system. These are equipment enclosures, cable armor, cable glands, terminal and splice
boxes, trays and cable structures, water wash skids. Also, each structure, item of units and equipment
shall be appropriately connected to the grounding system in accordance with construction drawings.

The Project shall provide protective grounding in combination with automatic disconnection (protective
tripping). Grounding shall be implemented by means of a third core (PE conductor) in single-phase
networks and a fifth core in three-phase networks, starting from the PE busbar of the distribution board.
For equipotential bonding, metallic equipment enclosures, metallic building components, and all
electrical equipment shall be connected to the new grounding loops. The new grounding loops shall be
connected to the existing plant-wide grounding system by means of copper cables with PVC insulation.
Conductors shall be routed along the base of concrete pads with the use of protective anti-vandal
enclosures.

Grounding system resistance shall be minimum and not exceed 1 Ohm at any point in the grounding
system.

The grounding electrodes and busbars will be provided in accordance with TCO standards P-ST-6003,
P-ST-6004, P-ST-6060, P-ST-6070, and P-ST-6085.

All new equipment and steel structures will be connected to the existing grounding system.
Requirements of the following regulations shall be followed at design of grounding and lightning
protection:

1. PUE RK 2015.
2. P-ST-6003 and P-ST-6004.
3. ELC-DU-5135-TCO.
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Lightning protection of the MS-5, MS-20 and CFM sites is provided by existing lightning protection
systems implemented on floodlight masts and lighting poles. For the MS-19 site, the project will provide
the installation of a new lighting pole equipped with an active lightning air terminal, ensuring the required
level of lightning protection in accordance with applicable regulatory documents.

8.10 Cathodic Protection

Cathodic protection is provided to prevent corrosion, extend the service life, and maintain the technical
and physical characteristics of new 12" underground trunk pipelines from MS-5 to MS-19 and from MS-
19 to the CFM. For these purposes, it is planned to use existing cathodic protection transformers and
distribution boards at the MS-19 site with the connection and laying of new anode protection cables from
a junction box in accordance with TCO specification CPM-DU-6014-TCO.The scope of cathodic
protection work includes the relocation of existing anode beds from the planned route of the new pipeline
to a distance of 150 m in accordance with CPM-DU-6010-TCO section 1.

The project envisages laying a negative potential cable in the existing trenches and trays from existing
negative potential junction box 61-2100-EMP-0009, terminals #16 and 17, to the flange connection of
new pipelines 090-2100-PHC-2392-12"-600K5H-NI and 090-2100-PHC-2387-12"-600K5H-NI as shown in
drawing 090-2100-PPP-LAY-20291-01. Connection of the DC negative cables to the new 12” pipelines
of the MS-19 is accomplished through a soldered M8 stud connection (Pin braze) or through a pre-
welded connection downstream of the electrical insulating insert.

The project provides for temporary protection of pipelines; the duration of temporary protection, in
accordance with TCO requirements, is 3 years. Installation of sacrificial anodes shall be carried out in
accordance with standard drawing L-ST-6017

37 test posts are installed throughout the pipeline from MS-5 to MS-19 length to measure the potential:
- 29 at crossings with the 3rd party pipeline,
- 5 at road crossings,
- 3 standard cathodic protection posts.

60 test posts are installed throughout the pipeline from MS-19 to CFM length to measure the potential:
- 47 at crossings with the 3rd party pipeline,
- 8 at road crossings,

- 5 standard cathodic protection posts.
8.11 Electrical Equipment Marking

All nameplates shall be sized to allow description of working parameters in Kazakh, Russian and English.

All labels and lettering shall be of sufficient size to be easily read from the normal operating or
maintenance positions:

Lettering shall be at least 5 mm high
Danger and Warning labels shall be at least 8 mm high.

Vendor supplies the nameplates with information in two languages: Russian (on top) and English, with
sufficient space at the top for a Kazakh translation of the description. All labeling, naming and tagging
shall be in accordance with RoK regulations.

The new distribution boards installed as per the Project shall have a nameplate with legible and indelible
data provided from the item description.

Nameplates shall be fixed with non-corrodible screws or rivets.

Warning labels shall be provided in all locations where necessary, to warn personnel of a potential
electric shock hazard.

All push button control units, instruments, selector switches, indicators, junction boxes, distribution
boards, etc. shall be provided with labels indicating equipment name and its purpose.

Tagging of equipment and cables shall be provided in compliance with requirements of TCO
specifications P-ST-5031, P-ST-6014, P-ST-6145-01, and P-ST-6145-02.
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9.0

9.1

INSTRUMENTATION

General

The instrument scope of project MS20 Debottlenecking consists of providing automated control at the
following facilities:

MS-20
MS-5
MS-19
CFM.

Instrumentation scope provides for designing of devices for measurement, control and monitoring of
process parameters for the following:

9.2

Local metering of process data (pressure, temperature)
Collection and logging of main process parameters of the new facility

Flow distribution to direct fluids to a flowline by local and/or remote control of On/Off motor-
operated valves

Monitoring of content of toxic and combustible gases in ambient air in the area of installation of
new valves in the area of MS-19 and CFM. MS-20 and MS-5 already have detectors for toxic
and combustible gases; installation of new ones is not planned

Fire detection in the area of installation of new valves in the area of MS-19 and CFM. MS-20
and MS-5 already have flame detectors; installation of new ones is not planned

Indication of valves’ position and alarms for low temperature of fluids, critical pressure in a
production header, critical concentrations of gases, etc.

Data transfer from the PCS and SIS via existing fiber optic lines to the Integrated Operations
Control Center (IOCC). Installation of new RIEs is not provided as part of the Project. It is
planned to use the existing hardware.

Indication of monitoring and control processes for new facilities on Supervisory Control and Data
Acquisition (SCADA) system display in the IOCC

All instruments under design are located at MS-20, MS-5, MS-19, and CFM.

On/Off isolating valves

Motor-operated ball valves that are used in the TCO field were selected for on/off regulation. Technical
characteristics of the valves are specified in Instrument Data Sheets and meet requirements of TCO
specifications L-ST-2042, APPENDIX A, PIM-SU-5104-TCO, API 6D, and ASME B16.34 and conform
to TCO specifications FRS-DU-5267-TCO, ICM-DU-6003-TCO. The following signals are provided for
each new valve motor:

Local “Open/Close” control by means of a switch installed on the actuator
“Local/remote” control mode selection by means of a switch installed directly on the actuator
Remote indication when the actuator is in “Local” control mode

Remote alarm on actuator failure from a monitoring relay (the type of failure is set locally from a
troubleshooting list)

Valve opening/closing by means of software buttons on a SCADA display in the Field Control
Room

Valve opening/closing by means of software buttons on a SCADA display in the Field Control
Room

Indication of valve “Open/Close” limit positions on a SCADA display

The indicated signals of on/off valves are to be connected to the PCS PLC
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e Surface temperature transmitters (non-contact) used for minimum temperature alarms are
provided for fluids temperature monitoring on the pipelines to pig receivers/launchers. Special
clamps of an appropriate size are used for fixing to a pipe. Technical characteristics conform to
TCO specifications ICM-DU-6003-TCO (item 5.0) and ICM-DU-5080-TCO (item 8.0)

e Pressure transmitters are provided for pressure monitoring. Hook-up of pressure instruments to
process is performed via a double block and bleed valve, with a flushing ring and a diaphragm
seal (1 2" flange connection). Discharge of sulfurous contaminants into a closed drain system
shall be provided for blowdown/flushing of a diaphragm via a flushing ring. The Piping
department provides 1” valves on the new drain lines close to the pressure transmitters

e Local pressure gauges are installed for pressure measurement in pig receivers/launchers.
Installation of the pressure gauges are performed as per TCO specification ICM-DU-5076-TCO
(clause 4.10). Pressure gauges are installed with a diaphragm seal and a flushing ring (2” flange)
via a DBB valve with a bleeder

e All pressure gauge elements contacting with sour medium (diaphragm, flushing ring, drain
tubing, and valves) are made of corrosion-resistant material Inconel 625.

9.3 Cable Routing

As part of this project, it is planned to use cables that conform to requirements of TCO specification
ELC-SU-3551-TCO. The cables are selected with consideration of voltage rating, their installation
method and respective systems (Instrumentation, F&G, etc.). Outdoor installation of cables at the
construction stage is performed above ground in existing pipe and cable racks in cable trays. Where
aboveground installation of cables is not possible, underground installation in a cable trench is provided.

Transmission of signals from the new valves and instruments, and from the F&G system to the PCS,
SIS, and F&G PLCs in the existing RIEs will be provided by means of connection to existing and new
junction boxes.

Joint installation of control and power cables is performed observing clearance requirements as per
ELC-DU-5135-TCO.

Each cable shall be provided with a stainless steel tag with an embossed cable number as per a cable
schedule. The cables are marked with permanent tags at end points, exits from ground, cable route
turns, on each side of cable transits, every 10 m if installed above ground and every 5 m if underground.

Brass, compression type cable glands are used to provide an inner and outer seal for outdoor
applications, and they are suitable for termination of cable types specified in a material requisition.

All cabling methods, cable channels and cable systems are in compliance with IEC 60364 and PUE RK
2015.
9.4  Gas Detection System

As part of this project, installation of gas detectors is provided at the MS-19 and CFM sites to monitor
for the presence of hydrogen sulfide. All detectors are connected to the existing F&G system. At the MS-
20 and MS-5 sites, the installation locations of the new valves are covered by existing gas detectors
within the fire area.

The following devices are installed:

e Toxic gas (H2S) detectors

e Combustible gas detectors.
The gas detectors are to be installed as per requirements of FPM-DU-1501-TCO Fire and gas detector
location requirements.

9.5 Fire Protection System

As part of this project, installation of fire detectors is provided at the MS-19 and CFM sites. All detectors
are connected to the existing F&G system. At the MS-20 and MS-5 sites, the installation locations of the
new valves are covered by existing flame detectors within the fire area.

The following devices are installed:
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e Flame detectors.

The flame detectors are to be installed as per requirements of FPM-DU-1501-TCO Fire and gas detector
location requirements.
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10.0 CONSTRUCTION ORGANIZATION

The total construction duration is 12 months. This includes a mobilization period — 1 month. The
mobilization period is intended for familiarization with the construction site and existing condition of the
facility. Scopes of work, technological sequence of work execution, Construction Works schedule,
connection conditions for temporary utilities (water/power supply), supply of packaged and primary
equipment and materials, transportation, storage of cargo, movement of construction machinery within
the plant area, installation of temporary buildings and structures, use of existing roads, buildings and
facilities for construction needs are to be agreed upon during this early works period. The following
activities are to be included as well:

e Stocking and storage of materials and items as per requirements of standards and specifications
for these materials and items;

e Activities on traffic limitation and re-routing. Prior to commencement of works, site preparatory
activities are to be carried out and the following facilities are to be installed: temporary fencing
around the construction site, temporary mobile trailers for field offices, containers for waste
collection, bio-toilets for workers. Accommodation and meals for construction personnel will be
provided in the rotational camp. Provide the site with the temporary utilities, water/power supply,
telecommunication, storm water drainage. Arrange laydown sites for storage of structures and
materials by levelling and compacting the ground with gravel and providing temporary drainage
of surface waters. Deliver required materials, structures, machinery, and welding equipment to
the site. Install the outdoor lighting system of the construction site. Provide fencing/barricading
of hazardous areas and firefighting/environment safety activities.

Temporary accommodation and catering for construction personnel will be provided in the
existing rotational camp. Washing of protective clothing and PPE is performed in the laundry of
rotational village at living facilities of the personnel. The household water consumption rate for
construction personnel needs is calculated based on the value of 25 I/day per one person (SN
RK 4.01-01-2011 and SP RK 4.01-101-2012). During construction works, the potable water will
be delivered in 10-liter bottles. The potable water quality shall conform to requirements of ST
RK GOST R 51232-2003 Water. General Requirements for Organization and Quality Control
methods, ST RK 1432 — 2005 Potable Bottled, Natural Mineral and Potable Waters. General
specifications and Sanitary Regulations Sanitary epidemiological requirements to water supply
sources, water intake locations for household purposes, cultural and general water consumption
locations and safety of water supply facilities approved by order #26 of the Minister of Health of
the Republic of Kazakhstan dated 20 February 2023. Empty bottles will be replaced with refilled
ones.

Bio-toilets will be installed for construction personnel in close vicinity of TCO construction site.
The domestic household sewage from bio-toilets will be transported out by special trucks to new
Wastewater Treatment Facilities as agreed with the TCO Ecology group and WTF managers.

11.0 ENVIRONMENTAL PROTECTION

The Environment Protection section will be developed by a Contractor licensed in the sphere of
Environmental Protection Engineering, and it will be submitted as a separate package after detailed
development.

12.0 HEALTH AND SAFETY
12.1 Work Coordination
Safety activities are managed in compliance with the RoK legislation and state regulations, and TCO

HSE documents.

Roles and Responsibilities for Occupational Safety activities and for addressing any safety-related
technical, technological, and organizational issues shall be imposed on Management and Department
Leads as per regulations on roles, rights, and responsibilities of Management and Engineering personnel
to be developed and approved by the plant management as per the established procedure.

Occupational Safety related organizational, engineering and control activities are fulfilled by Health and
Safety personnel.
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The basic principle of Occupational Safety activities at all levels is the recognition of personnel health
and life as a priority versus production results.

Main directions in implementing Occupational Safety administrative and technical activities at all
production levels are as follows:

Occupational Safety training

Ensuring safe operation of production equipment

Ensuring safe production processes

Ensuring safety of production buildings and facilities

Maintaining necessary sanitary and living conditions

Providing operating personnel with personal protective equipment (PPE)
Providing welfare conditions for operating personnel

Ensuring optimal work-rest regimes

Providing general health services for operating personnel

Occupational Health and Safety awareness campaign.

Occupational Health and Safety specialists monitor the following:

e Process and equipment safety

e Compliance with rules set as part of the TCO Policy and relevant State Norms, Regulations,
Guidelines on Occupational Safety and Industrial Sanitation by plant's personnel

e Safety trainings, knowledge assessments, and competency evaluations for workers,
engineering personnel, employees, and Occupational Health and Safety specialists

e Timely performance of tests and inspections by relevant Services for pressure vessels and
boilers, lifting equipment, instruments subject to regular testing and inspection

e Condition of safety devices, interlocking devices, and other technical safety controls

e Activities facilitating healthy and safe labor conditions.

All design solutions are intended to provide favorable and safe labor conditions at each working place.
12.2 Fire and Explosion Safety

There is a potential hazard of fire/explosion due to technical issues. Fire or explosion poses a threat to
the health and safety of operation personnel as well as the environment.

12.3 Collective and Personal Protective Equipment

All TCO and contractor employees involved in site activities are provided with protective clothes, safety
footwear, helmets, goggles, ear protection means, dust masks, and gloves. In addition to that, every site
employee is provided with a gas analyzer and a mini filter (if required).

12.4 Project Activities Facilitating Safe and Reliable Unit Operation

In view of potential hazards during construction and installation works, various mitigation activities are
provided under the project to ensure safety of operating personnel.

As per TCO requirements and state regulations related to Occupational Health and Safety aspects, the
following engineering solutions and arrangements were considered for this Project to ensure personnel
safety and prevent health risks:

e Only qualified personnel who have completed safety induction and who have appropriate work
access are allowed to perform works;

e Technologies, devices, materials used for the project shall be provided with the RoK Certificates
of Conformance and/or Permit to Use issued by relevant agencies in the field of Industrial Safety
as per the RoK legislation requirements;

e Employees are provided with gas analyzers, protective clothing, and Personal Protective
Equipment.

12.5 Noise and Vibration

Noise and vibration are physical factors affecting people.
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As per GOST 12.1.012-2004 SSBT “Vibration safety. General Requirements” and GOST 12.1.003-2014
SSBT “Noise. General Safety Requirements, to limit the adverse effect of such physical hazards as
noise and vibration, which cannot be adapted to, the following activities are provided:

13.0

Personnel are provided with noise-reducing PPE.
Occupational Vibration Safety assessment is performed at workplaces of specific production
facilities during execution of an actual process operation or a typical process.

ENGINEERING AND TECHNICAL MEASURES FOR EMERGENCY
PREVENTION AND EXPLOSION AND FIRE SAFETY

The primary objective of the engineering and technical measures for emergency prevention and
ensuring explosion and fire safety at the facility in question is:

to protect personnel and the public from the consequences of natural and man-made
emergencies

to ensure safe operation of the facility

to reduce the likelihood of accidents, fires, and explosions

to minimize the potential consequences of emergencies

ensuring the facility’s operational stability under normal and emergency conditions

creating conditions for the timely conduct of emergency rescue and other first response
operations

ensuring the possibility of safe evacuation of personnel in the event of emergencies.

The project provides for the following key engineering and technical solutions for the prevention and
response to emergencies, as well as for ensuring explosion and fire safety:

locating the designed facilities in accordance with regulatory fire safety distances and ensuring
unobstructed access for firefighting equipment and emergency rescue services

provision of safe evacuation routes for personnel

use of building structures, materials, and products with the required fire resistance limits and fire
hazard classes

categorization of premises and outdoor installations according to explosion and fire hazard in
accordance with applicable regulatory requirements

classification of explosive zones in accordance with the requirements of PUE and use of
explosion-proof equipment

equipping the facility with gas detection and fire detection systems
using automatic alarm, warning, and emergency protection systems
ensuring the shutdown of process equipment in emergency situations

use of leak-tight process equipment and fittings that reduce the likelihood of hazardous
substance leaks

organization of a production control and equipment condition monitoring system

providing the facility with primary fire extinguishing equipment in accordance with regulatory
requirements

implementation of measures to protect personnel from exposure to hazardous and harmful
production factors

ensuring grounding and lightning protection for buildings, structures, and process equipment

compliance with industrial, fire, and environmental safety requirements during facility operation.

The adopted design solutions comply with the requirements of the current regulatory documents of the
Republic of Kazakhstan in the field of industrial, fire, and civil protection.
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14.0 ENGINEERING AND TECHNICAL CIVIL DEFENSE MEASURES

Civil defense design solutions have been developed in accordance with the requirements of the current
legislation of the Republic of Kazakhstan in the field of civil protection, industrial safety, and fire safety,
as well as taking into account the purpose and operating conditions of the facility under design.

The main objectives of civil defense measures are:

e to protect production personnel in the event of natural and man-made emergencies, as well as
when exposed to wartime hazards

e to minimize potential damage to the facility, process equipment, and engineering infrastructure
e ensuring the facility’s stable operation under emergency conditions

e creating conditions for the timely conduct of emergency rescue and other first response
operations

e ensuring the timely notification and evacuation of personnel

e minimizing the consequences of accidents, fires, explosions, and releases of hazardous
substances.

The project provides for the following key civil defense measures:

e ensuring unimpeded access for emergency rescue services and firefighting equipment to the
facilities

e organizing safe evacuation routes for personnel from buildings and structures

e equipping the facility with warning and communication systems for transmitting civil protection
signals

e providing personnel with personal protective equipment in accordance with regulatory
requirements and operational regulations

e locating process equipment and utility systems in accordance with safety requirements and to
ensure the facility’s operational resilience

e implementing structural and design solutions aimed at reducing the risk of fire spread, explosion,
and exposure to hazardous accident factors

e ensuring the reliability of power supply, communication, and process control systems

e implementation of measures for lightning protection and protection against static electricity
e ensuring the ability to contain emergencies and safely shut down production processes

e coordinating with emergency response and rescue services in the event of an emergency.

The design solutions do not provide for the installation of civil defense structures, shelters, or radiation
shelters at the facility, unless otherwise specified in the design specifications and the requirements of
authorized state agencies.

The facility shall be operated in accordance with the requirements of the current regulatory documents
of the Republic of Kazakhstan in the field of civil protection, industrial safety, and occupational safety.
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15.0 CODES AND STANDARDS

15.1 RoK standards and international codes
Document # Title Rev.
General
SN RoK 1.02-03-2022 Procedu_r_e for the development, agreement, approval end 25.07.2025
composition of the project documentation for construction
SN RoK 1.03-00-2022 ConstrL_Jction operations. Organization of construction of 10.04.2024
enterprises, buildings and structures
SP RoK 1.03-106-2012 Occupational health and safety in construction 20.12.2020
Code of the Republic of
Kazakhstan Ne 400-VI as of
the 9th of January 2021 12-12-2024
“Environmental Code of the | Environmental Code of the Republic of Kazakhstan
Republic of Kazakhstan”
(amended and revised as of
01.01.2018).
Civil
SN RK 3.01-03-2011 General Plans of Plant Facilities 01-07-2015
SP RK 3.01-103-2012 General Plans of Plant Facilities 06-11-2019
SP RK 2.02-101-2022 SP RK Fire Safety of Buildings and Facilities 24-10-2023
SP RK 2.04-01-2017 Building Climatology 01-04-2019
SP RK EN 1991:2002/2011 | Impacts on load-bearing structures 30-12-2021
SP RK 5.01-102-2013 Bases of Buildings and Structures 18-03-2021
SP RK EN 1992:2004/2011 | Design of reinforced concrete structures 01-07-2015
SP RK EN 1993:2007/2011 | Design of steel structures 12-02-2022
GOST 25100-2020 Soils Classification 17-05-2021
GOST 34028-2016 Reinforcing bars for reinforced concrete structures 01-01-2018
GOST 10354-82 Polyethylene sheeting. Specification 02-07-1982
GOST 27772-2021 Rolled proc?gcts. for structural steel constructions. 01-01-2023
General specifications
Common quality carbon steel.
GOST 380-2005 09-12-2005
Grades
Bolts, screws and studs.
GOST IS0 898-1-2014 Mechanical properties and test methods 01-07-2017
GOST ISO 898-2-2015 l\_luts YVIth specified property classes, with coarse thread and 01-07-2017
fine pitch thread
GOST 22356-77 High-strength _belts_ and nuts, and washers. specifications 01-01-1979
General Specifications
GOST 7798-70 Hexagon bolts, product grade B. 04-03-1970
Construction and dimensions
STO ASCM 20-93 Hot rolled steel I-beam with parallel flange edges Specification | 06-11-2020
GOST 19281-2014 High strength steel General Specifications 01-01-2016
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Document # Title Rev.
GOST 8732-78 Hot-deformed steel seamless pipes Schedule 22-03-1978
GOST 8509-93 Hot-rolled steel equal-leg angles. Schedule 17-02-1993
GOST 8240-97 Hot-rolled steel channels. Schedule 23-04-1997
GOST 103-2006 Hot-rolled steel strips. Schedule 18-12-2006

Process
ST RK 1663-2007 Liquefied hydrocarbon fuel gases. Specification 15.03.2023
Liquefied hydrocarbon fuel gases for domestic use 01 .0_‘I .202_2
GOST 20448-2018 0(;/%“;1.2\10”?:[3)
Piping
SN RoK 1.03-05-2011 Occupational Health and Safety in Construction 01.07.2015
Design of fire Safety systems of Tengizchevroil (TCO) | 04.06.2019
SP RoK 2.02-106-2019 development projects
SP RoK 3.05-103-2014 Technological Equipment and Technological Pipelines 01.07.2025
Safety rules for the Manufacture of Electrical welding and Gas- 01.05.2012
SN RoK 1.03-12-2011 Flame works
SN RoK 2.02-01-2023 Fire Safety of Buildings and Works 16.06.2023
Organization and Performance of Works on Dismantling and 01.03.2017
SP RoK 1.03-109-2016 Demolition of Buildings and Structures
NACE MR 0175/ 1SO Sulphide stress cracking resistance metallic material for oilfield 2021
15156 equipment
AWS D1.1/D1.1M Structural welding code 2025
ASME B31.3 Process piping 2024
ASME B31.8 Gas transmission and distribution piping systems 2025
Electrical
PUE RK RoK Electrical Installation Code 03.01.2023
SN RK 4.04-07-2023 Electrical devices 06.11.2023
SP RK 2.04-103-2013 Lightning protection appliances of buildings and structures 06.11.2019
SP RK 2.04-104-2012 Natural and artificial lighting 08.10.2024
Instrumentation
SN RK 4.02-03-2012 RoK construction norms. Automation systems 01/07/2025
SP RK 4.02-103-2012 RoK code. Automation systems 01/07/2025
SN RK 2.02-02-2023 Fire safety instrumentation for buildings and security 08/10/2024
RD 25.953-90 Automatic systems of fire-fighting, fire, security and fire and 01/01/1990

security alarm. Graphic codes for instrumentation elements
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15.2 TCO specifications

Document # Title Rev. | Date
General
015-0000-ITM-SPE-TCO- Requests Handling Guidelines uo5
000-00010-01
SID-SU-5106-TCO Safety in designs uo3 17.10.24
X-0000-A-PRO-10089-46 Vendor Documentation Management Process uo1
A-ST-2005 Galvanizing uo3
A-ST-2008 Basic engineering design data uo3 26.09.23
A-ST-2011 Pressure Vessel Passport 2
A-ST-2014 Specification for Package Unit Passport 0
A-ST-2037 Instrument Passport uo1
A-ST-2040 Material/equipment certification philosophy 0
FPM-DU-5091-TCO Design and Installation of Passive Fireproofing for 1
Hydrocarbon Pool Fires in Onshore Processing Facilities
CPM-SU-5244-TCO Preservation of New Equipment During Transportation 2
and Storage
COM-SU-5014-TCO Internal Coatings for Vessels in Wet H2S Service 1
Civil
CIV-DU-5240-TCO Civil design criteria uo2
Q-ST-2019 Philosophy for foundation design 2
CIV-SU-850-TCO Plain and reinforced concrete uo4
CIV-SU-985-TCO Cementitious grout uo2
MAC-SU-3907-TCO Grouting of machinery 1
CIV-SU-581-TCO Site preparation, excavation, and backfill uo2
COM-SU-4743-TCO External coatings UOSE
COM-SU-5191-TCO Coating systems 3E
FPUDUSOSITCO | Peer and Tetleton ofprsse et 1
CIV-SU-398-TCO Fabrication of structural and miscellaneous steel uos
Q-ST-2021 Specification for bored cast 2
in-situ piles
CIV-PU-4841-TCO Driven pile installation uo2
Process
AP| 14E Egocsriict);]:;\;glrosc}izt%;gminimum velocity and pressure drop 5
PIM-DU-5138-TCO Piping design uo5
A-ST-2008 Basic engineering design data uo3
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L-ST-2039 Equipment isolation and depressurization design 5
L-ST-2055 Vent drain and instrument connection details uo3
Piping

UTL-DU-6002-TCO Winterization and weather protection uo2 31.05.21
PIM-DU-5093-TCO Process unit and offsite layout 0 17.10.12
PIM-DU-5138-TCO Piping design uo5 20.12.23
PIM-DU-5153-TCO Design of piping supports uo2 30.11.23
PIM-DU-5155-TCO Piping flexibility and stress analysis uo2 13.09.21
QAM-SU-2411-TCO Descaling and cleaning steel piping uo1 26.08.21
PIM-SU-2505-TCO Piping fabrication UO3E | 11.08.25
PIM-SU-3541-TCO Hydrotesting of onshore piping systems uo3 24.04.25
PIM-SU-5104-TCO Valve purchase uo5 23.09.24
PIM-SU-5112-TCO Piping material line classes uos5 |16.12.24
PPL-SU-1051-TCO Seamless Line pipe for Tengizchevroil uo2 04.10.22
PPL-SU-1564-TCO Radiographic Inspection uo3 19.06.25
PPL-SU-1800-TCO Onshore pipeline construction uo3 31.07.25
PPL-SU-5193-TCO Pig launcher and receiver uo1 14.06.21
PIM-SU-5209-TCO Flange gaskets and bolting uo5 28.07.25
GEN-SU-5227-TCO Units of measurement 0 20.09.12
COM-PU-4738-TCO Internal coatings UO1E | 11.09.24
COM-SU-4042-TCO S)i:t]g:(:;?gﬁ:el%choil:iil;:yer fusion bonded epoxy for y 16.11.16
COM-SU-4743-TCO External coatings UOSE | 11.09.24
CPM-DU-6005-TCO Pipe isolation 2 15.05.18
IRM-SU-1381-TCO Thermal insulation for hot lines, vessels and exchangers uo3 26.10.22
L-ST-2006 ?iz?ﬁéfi;a;igzaf:){r;:géc;ﬁ”c;}o/ding of piping components and Uo5 12.04.22
L-ST-2009 Purchasing requirements for pipe, fittings and flanges u10 29.04.24
L-ST-2014 Piping tie-ins UO3E | 19.06.25
L-ST-2025 Specification for piping standard details uos5 23.08.22
L-ST-2029 Purchasing requirements for gaskets uos 06.10.23
L-ST-2030 Purchasing requirements for bolting 2 20.01.15
L-ST-2033 Specification for site piping material tracebility uo2 30.11.23
L-ST-2051 Gathering pipeline system design 0 05.02.09
L-ST-2056 Detailed piping line classes specification uo4 16.12.24
L-ST-6069 Pipe support details - shoes uo2 15.11.22
L-ST-6070 SPL%T)OS#Eport details - anchors, guides and vertical pipe U02 15.11..22
L-ST-6071 Pipe support details - trunnions and base supports uo3 09.04.24
L-ST-6073 Structural supports uo3 09.01.24
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L-ST-6074 Small Bore and ancillary supports uo3 15.11.22
W-ST-2004 Materials in wet H2S service u06 16.05.24
W-ST-2011 Specification for welding and NDT of Pipelines uo4 08.04.25
W-ST-2021 Definition of wet H2S (“sour”) service 0 05.03.07
Electrical

ELC-DU-5135-TCO General Electrical Design for Onshore Facilities uos5
ELC-SU-1207-TCO Low-Voltage Distribution Board uo1
ELC-SU-1675-TCO Installation of Electrical Facilities uo2
ELC-SU-2469-TCO DC and AC VLF high voltage insulation testing of electrical | U02

equipment
ELC-SU-4377-TCO List of Standard Electrical ltems uo2
ELC-SU-4744-TCO Electrical Systems Checkout and Commissioning uo1
ELC-SU-6032-TCO IEC Power and Control Cables up to 36 KV uo4
ELC-SU-6030-TCO IEC high voltage switchgear and motor control equipment 3
0O-8T-2012 Hazardous Area Classification 2
SI-118 Safe Work Performance in TCO Electrical Units and | 11.2023

Safeguard Zones of Power Lines

Instrumentation

015-0000-ITM-SPE- . .
TCO-000-00002-01 Numbering and coding uo2
FPM-DU-1501-TCO Fire and gas detector location requirements 1
ICM-DU-5076-TCO Pressure measurement criteria uo4
ICM-DU-5080-TCO Temperature measurement criteria UO5E
ICM-DU-5144-TCO PAS design basis 1
ICM-DU-6003-TCO Instrumentation design basis uos
ICM-DU-6025-TCO Safety instrumented systems 2
ICM-DU-6036-TCO Fire and gas systems uo5
ICM-PU-5139-TCO _Installation, inspection, testing, and commissioning of U04

instrumentation
ICM-PU-5164-TCO Control objectives analysis 2
ICM-PU-5165-TCO Alarm objective analysis 0
ICM-SU-1348-TCO Instrument control panels uo4
ICM-DU-5253-TCO P_iping and instrument di_agrar_ns, process flow uo3

diagrams and material selection diagrams
ICM-SU-5117-TCO Instrument junction boxes uo1
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PIPING AND INSTRUMENTATION
F-2100-B-2035- DIAGRAM. LO1 Issued for | 30.03.26
253029D MS-20 PIG SENDERS & FLARE KO PHA
DRUM F-125-2
PIPING AND INSTRUMENTATION
F-2100-B-2035- DIAGRAM. Lo1 | 'ssuedfor | 300326
253029 MS-20 PIG SENDERS & FLARE KO PHA
DRUM F-125-2
090-2100-8BB-PID- | P'PING AND INSTRUMENTATION issued for |  30.03.26
20108-01 DIAGRAM. LO1 PHA 03.
PIG LAUNCHER 2100-L-187 AT MS-20
E-2100-B-5031- PIPING AND INSTRUMENTATION issued for | 30.03.26
253029D DIAGRAM. LO1 PHA 03.
MS 20 PIG LAUNCHER F-2100-L-110
E-2100-B-5031- PIPING AND INSTRUMENTATION issued for |  30.03.26
253029 DIAGRAM. LO1 PHA 3.
MS 20 PIG LAUNCHER F-2100-L-110
E-2100-B-2003- PIPING AND INSTRUMENTATION issued for |  30.03.26
253029D DIAGRAM. LO1 PHA 03.
MS-5 FLARE K.O. DRUM F-124-2
E-2100-B-2003- PIPING AND INSTRUMENTATION issued for |  30.03.26
253029 DIAGRAM. LO1 PHA 3.
MS-5 FLARE K.O. DRUM F-124-2
090-2100-88B-PID- | P'PING AND INSTRUMENTATION issued for | 30.03.26
20105.01 DIAGRAM. LO1 PHA 03.
PIG LAUNCHER 2100-L-188 AT MS-5
090-2100-8BB-PID- | P'PING AND INSTRUMENTATION issued for |  30.03.26
20107-01 DIAGRAM. LO1 PHA 3.
PIG RECEIVER 2100-L-189 AT MS-19
090-2100-88B-PID- | P'PING AND INSTRUMENTATION issued for |  30.03.26
20106.01 DIAGRAM. LO1 PHA 03.
PIG LAUNCHER 2100-L-190 AT MS-19
E-2100-B-5032- PIPING AND INSTRUMENTATION issued for |  30.03.26
253029D1 DIAGRAM. LO1 PHA e
MS 19 PIG RECEIVER F-2100-L-111
E-2100-B-5032- PIPING AND INSTRUMENTATION issued for |  30.03.26
253020P DIAGRAM. LO1 PHA 03.
MS 19 PIG RECEIVER F-2100-L-111
E-2100-B-5032- PIPING AND INSTRUMENTATION issued for |  30.03.26
253029 DIAGRAM. LO1 PHA 3.
MS 19 PIG RECEIVER F-2100-L-111
E-2100-B-5032- PIPING AND INSTRUMENTATION issued for | 30.03.26
253029 DIAGRAM. LO1 PHA 03.
MS 19 PIG RECEIVER F-2100-L-111
090-2200-8BB-PID- | P'PING AND INSTRUMENTATION issued for |  30.03.26
20003-01 DIAGRAM. LO1 PHA 03.
CFM PIG RECEIVER 2200-L-138
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61-5100.8.P1D-5121. | PIPING AND INSTRUMENTATION ssued for | 30 03,26
01-253029D DIAGRAM. LT 1 PHA e
L-5150 HIGH GAS OIL RATIO LINE
51.5100.8.-P1D-5121. | PIPING AND INSTRUMENTATION issued for | 30,03.26
01-253029 DIAGRAM. LT pHa e
L-5150 HIGH GAS OIL RATIO LINE
F2200.8.0037. | PIPING AND INSTRUMENTATION ssued for | 30 03,26
e DIAGRAM. LO1 ved .03.
CENTRAL FIELD MANIFOLD
F2200.8.0037. | PIPING AND INSTRUMENTATION ssued for | 30 03,26
S DIAGRAM. LO1 o .03.
CENTRAL FIELD MANIFOLD
Piping
090-2200-LLL-TIE- TCO
S so TIE-IN SCHEDULE. CFM Kot | 199 | 19.02.26
090-2100-LLL-TIE- TCO
vyt TIE-IN SCHEDULE. MS-20 Kot | 189 1 49,0226
090-2100-LLL-TIE- | TIE-IN SCHEDULE. MS-19 MAIN TCO
20044-01 SCOPE KOT | review | 190226
090-2100-LLL-TIE- | TIE-IN SCHEDULE. MS-19 TIE-IN TCO
20048-01 SCOPE KOT | review | 190226
090-2100-LLL-TIE- TCO
oo TIE-IN SCHEDULE. MS-5 Kot | 199 1 19,0226
090-2200-LLL-PLL- TCO
s LINE LIST. CFM Kot | 199 1 19,0226
090-2100-LLL-PLL- TCO
vy LINE LIST. MS-20 Kot | 199 | 19.02.26
090-2100-LLL-PLL- || \NE ||ST. MS-19 MAIN SCOPE KO1 TCO 19.02.26
20030-01 review
090-2100-LLL-PLL- || \\E | |ST. MS-19 TIE-IN SCOPE KO1 TCO 19.02.26
20033-01 review
090-2100-LLL-PLL- TCO
oo LINE LIST. MS-5 Kot | 199 | 19.02.26
090-2200-LLL-MTO- | /A TER|AL TAKE-OFF. CFM K01 TCO 19.02.26
20003-01 review
090-2100-LLL-MTO- | /A TERIAL TAKE-OFF. MS-20 K01 TCO 19.02.26
20036-01 review
090-2100-LLL-MTO- | MATERIAL TAKE-OFF. MS-19 MAIN o TCO 10.02.26
20037-01 SCOPE review .02.
090-2100-LLL-MTO- | MATERIAL TAKE-OFF. MS-19 TIE-IN TCO
20041-01 SCOPE KOT | review | 190226
090-2100-LLL-MTO- | \\ ATERIAL TAKE-OFF. MS-5 KO1 TCO 19.02.26
20038-01 review
090-2200-LLL-GAD- | PIPING GENERAL ARRANGEMENT. | - TCO 10.02.26
20021-01 CFM. TIE-INS PLAN review -02.
090-2200-LLL-GAD- | PIPING GENERAL ARRANGEMENT. | - TCO 10.02.26
20022-01 CFM. DESTRUCT review -02.
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090-2200-LLL-GAD- | PIPING GENERAL ARRANGEMENT. | o= | TCO | Lo o
20023-01 CFM review 02
090-2200-LLL-GAD- | PIPING GENERAL ARRANGEMENT. | 0. | TCO | Lo o
20024-01 CFM. SECTIONS A-B review 02
090-2100-LLL-GAD- | PIPING GENERAL ARRANGEMENT. | o= | TCO | Lo o
20275-01 MS-20. DESTRUGT review 02
090-2100-LLL-GAD- | PIPING GENERAL ARRANGEMENT. | o= | TGO | Lo o
20276-01 MS-20 TIE-INS PLAN review 02
090-2100-LLL-GAD- | PIPING GENERAL ARRANGEMENT. | o= | TCO | Lo o
20277-01 MS-20 review 02
090-2100-LLL-GAD- | PIPING GENERAL ARRANGEMENT. | .o | TGO | Lo o
20299-01 MS-20. SECTIONS A-B review 02
090-2100-LLL-GAD- | PIPING GENERAL ARRANGEMENT. | o= | TCO | Lo o
20284-01 MS-19 MAIN SCOPE. DESTRUCT review 02
090-2100-LLL-GAD- | PIPING GENERAL ARRANGEMENT. | o= | TCO | Lo o
20285-01 MS-19 MAIN SCOPE. TIE-INS PLAN review 02
PIPING GENERAL ARRANGEMENT.
090-2700-L-L-GAD- | MS-19 MAIN SCOPE. SHEET10F 2. | K01 | T8O 1 19,0226
CONSTRUCT
PIPING GENERAL ARRANGEMENT.
0902 oAD" | MS-19 MAIN SCOPE. SHEET20F 2. | K01 | TS9O 1 19,0226
CONSTRUCT
090-2100-LLL-GAD- | PIPING GENERAL ARRANGEMENT. | o= | TCO | Lo o
20301-01 MS-19 MAIN SCOPE. SECTIONS A-B review 02
090-2100-LLL-GAD- | PIPING GENERAL ARRANGEMENT. | o= | TCO | Lo o
20278-01 MS-19 TIE-IN SCOPE. DESTRUCT review 02
090-2100-LLL-GAD- | PIPING GENERAL ARRANGEMENT. | o= | TGO | Lo o
20279-01 MS-19 TIE-IN SCOPE. TIE-INS PLAN review 02
090-2100-LLL-GAD- | PIPING GENERAL ARRANGEMENT. | o= | TCO | Lo o
20280-01 MS-19 TIE-IN SCOPE. CONSTRUCT review 02
090-2100-LLL-GAD- | PIPING GENERAL ARRANGEMENT. | o | TGO | Lo o
20281-01 MS-5. DESTRUCT review 02
090-2100-LLL-GAD- | PIPING GENERAL ARRANGEMENT. | o | TCO | Lo oo
20282-01 MS-5. TIE-INS PLAN review 02
090-2100-LLL-GAD- | PIPING GENERAL ARRANGEMENT. TCO
20283-01 MS-5 KO review | 19-02:26
090-2100-LLL-GAD- | PIPING GENERAL ARRANGEMENT. | o | TCO | 100
20302-01 MS-5. SECTIONS A-B review 02
090-2100-LLL-DET- | PIPING DETAILS. 16'X12" PIG <01 | TCO | 141125
20053-01 LAUNCHER 2100-L-190 AT MS-19 review
090-2100-LLL-DET- | PIPING DETAILS. 16'X12" PIG <01 | TCO | 141125
20054-01 LAUNCHER 2100-L-189 AT MS-19 review
090-2100-LLL-DET- | PIPING DETAILS. 16'X12" PIG <01 | TCO | 031125
20057-01 LAUNCHER 2100-L-187 AT MS-20 review
090-2100-LLL-DET- | PIPING DETAILS. 16'X12" PIG <01 | TCO | 031125
20058-01 LAUNCHER 2100-L-188 AT MS-5 review
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090-2100-LLL-DET- | pp|NG DETAILS. BLEED RINGS ko1 | 1€O | 40126
20063-01 review
090-2200-LLL-DET- | PIPING DETAILS. 16'X12" PIG 01 | TCO | 29.01.26
20007-01 RECEIVER 2200-L-138 AT CFM review
090-2200-LLL-DET- | PIPING DETAILS. SPECIAL PIPE <01 | TCO | 40326
20008-01 SHOE NSPS-1 review
Pipeline
090-2300-LLP-RPL- | ROUTING PLAN. NEW 12" PIPELINE | 0. | TCO | ., 11 o
20124-01 FROM MS-20 TO MS-19 review A1
090-2300-LLP-RPL- | ROUTING PLAN. NEW 12" PLN. KOT | TCO | ,g0426
20125-01 FROM MS-19 TO GFM. SH. 1 OF 2 review 04
090-2300-LLP-RPL- | ROUTING PLAN. NEW 12" PLN. KOT | TCO | ,g0426
20126-01 FROM MS-19 TO GFM. SH. 2 OF 2 review 04
ROUTING PLAN. REMOVAL OF
O bar <~ | EXIST. 12" PIPELINE FROM MS-20 01| TCO | 24112
TO MS-19
ROUTING PLAN. REMOVAL OF
0902 o RPL | EXIST. 12" PIPELINE FROM MS-19 1 TGO 080426
TO CFM
090-2100-LLP-RPL- | ROUTING PLAN, REMOVAL OF K01
20001-01 EXIST. 12" PIPELINE AND ANCHOR
BLOCK
090-2300-LLP-PAS- | PIPELINE ALIGNMENT SHEET. NEW | K0T | TCO | .
20080-01 12" PIPELINE. SH. 1 OF 4 review 01.
090-2300-LLP-PAS- | PIPELINE ALIGNMENT SHEET. NEW | KOT | TCO | 24.11.25
20081-01 12" PIPELINE. SH. 2 OF 4 review
090-2300-LLP-PAS- | PIPELINE ALIGNMENT SHEET. NEW | KOT | TCO | 24.11.25
20082-01 12" PIPELINE. SH. 3 OF 4 review
090-2300-LLP-PAS- | PIPELINE ALIGNMENT SHEET. NEW | KOT | TCO | 24.11.25
20083-01 12" PIPELINE. SH. 4 OF 4 review
PIPELINE ALIGNVMENT SHEET. NEW | KO1 | TCO | 08.04.26
0902300 L o PAS" | 12" PIPELINE FROM MS-19 TO CFM, review
SH.1OF 7
PIPELINE ALIGNMENT SHEET. NEW | K01 | TCO | 08.04.26
090-2300 LT PAS" | 12" PIPELINE FROM MS-19 TO CFM. review
SH.2 OF 7
PIPELINE ALIGNMENT SHEET. NEW | K0T | TCO | 08.04.26
O eor > | 12" PIPELINE FROM MS-19 TO CFM. review
SH.3 OF 7
PIPELINE ALIGNMENT SHEET. NEW | K01 | TCO | 08.04.26
090-2500 LLP-PAS- | 12" PIPELINE FROM MS-19 TO CFM. review
SH. 4 OF 7
PIPELINE ALIGNMENT SHEET. NEW | K01 | TCO | 08.04.26
090-2500 L7 PAS- | 12" PIPELINE FROM MS-19 TO CFM. review
SH. 5 OF 7
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PIPELINE ALIGNMENT SHEET. NEW | KO1 TCO 08.04.26
090230 e *AS" | 12" PIPELINE FROM MS-19 TO CFM, review
SH. 6 OF 7
PIPELINE ALIGNMENT SHEET. NEW | KO1 TCO 08.04.26
0902300 b PAS™ | 12" PIPELINE FROM MS-19 TO CFM. review
SH.7OF 7
090-2300-LLP-DET- | PIPING DETAILS. TYP. PIPELINE KO1 TCO 99 10.25
20123-01 TRENCH FROM MS-20 TO MS-19 review 19
090'2238102";'_‘;'DET' PIPING DETAILS. TYP. PIPELINE o1 r;fi:gv 22.10.25
TRENCH FROM MS-19 TO CFM
090-2300-LLP-DET- | PIPING DETAILS. TYPICAL PIPELINE | KO1 TCO 22.10.25
20125-01 KILOMETER POST (KP) MS20-MS19 review
090-2300-LLP-DET- | PIPING DETAILS. TYPICAL PIPELINE | KO1 TCO 22.10.25
20126-01 KILOMETER POST (KP) MS19-CFM review
090'2238102";'_‘(;'DET' PIPELINE DETAILS. TYPICAL o1 r;ﬁgv 22.10.25
MARKER POST (MP) MS20-MS19
090-2300-LLP-DET- | PIPING DETAILS. TYPICAL MARKER | K01 TCO 22.10.25
20128-01 POST (MP) MS19-CFM review
090-2300-LLP-DET- | PIPELINE DETAILS. TYPICAL KO1 TCO 22.10.25
20129-01 WARNING POST (WP) MS20-MS19 review
090-2300-LLP-DET- | PIPELINE DETAILS. TYPICAL KO1 TCO 22.10.25
20130-01 WARNING POST (WP) MS19-CFM review
PIPELINE DETAILS. TRANSITION K01
090-2300 -5 | FROM PIPELINE TRENCH TO SOR
CROSSING MS 19-CFM
090-2300-LLP-LST- | PIPELINE CROSSING LIST FROM K01 TCO 22.10.25
20008-01 MS-20 TO MS-19 review
090-2300-LLP-LST- | PIPELINE CROSSING LIST FROM K01 TCO 08.04.26
20009-01 MS-19 TO CFM review e
090-2300-LLP-LST- | PIPELINE BEND LIST FROM MS-20 K01 TCO 22.10.25
20010-01 TO MS-19 review
090-2300-LLP-LST- | PIPELINE BEND LIST FROM MS-19 K01 TCO 08.04.26
20011-01 TO CFM review o
090-2300-LLP-MTO- KO1 TCO 22.10.25
50007-01 PIPELINE MATERIAL TAKE-OFF review
090-2300-LLP-MTO- K01 TCO
50008-01 PIPELINE MATERIAL TAKE-OFF roview | 08.04.26
Civil
090-2100-SSS-SPL- KO1 TCO
20097-01 SITE PLAN. MS5. SITE LAYOUT roview | 06.03.2026
090-2100-SSS-SPL- KO1 TCO
20097.012530200 | S'TE PLAN. MS5. DEMOLITION PLAN review | 06.03.2026
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090-2100-SSS-LAY- | UNDERGROUND SERVICES KO1 TCO | 06.03.2026
20010-01 LAYOUT. MS5 AREA review
090-2100-QQQ-LAY- | FOUNDATION LAYOUT. MS5. KO1 TCO | 06.03.2026
20613-01 FOUNDATIONS GA review
090-2100-QQQ-LAY- | FOUNDATION LAYOUT. MS5. F1, F2 | KO1 TCO | 06.03.2026
20614-01 FOUNDATIONS. REINFORCEMENT review
090-2100-QQQ-LAY- | FOUNDATION LAYOUT. MS5. F3,F4 | KO1 TCO | 06.03.2026
20615-01 FOUNDATIONS. REINFORCEMENT review
090-2100-QQQ-LAY- | FOUNDATION LAYOUT. MS5. F5, F6, | KO1 TCO | 06.03.2026
20616-01 FOUNDATIONS. REINFORCEMENT review
FOUNDATION LAYOUT. MS5. F7, F8, | KO1 TCO | 06.03.2026
oo ooy AAXLAY- 1 EQF1 FOUNDATION. review
REINFORCEMENT
090-2100-QQQ-LAY- | FOUNDATION LAYOUT. MS5. F9, F10 | KO1 TCO | 06.03.2026
20618-01 FOUNDATION. REINFORCEMENT review
090-2100-QQQ-LAY- | FOUNDATION LAYOUT. MS5. F11 KO1 TCO | 06.03.2026
20619-01 FOUNDATION. REINFORCEMENT review
090-2100-QQQ-LAY- | FOUNDATION LAYOUT. MS5. F12 KO1 TCO | 06.03.2026
20620-01 FOUNDATION. REINFORCEMENT review
STRUCTURAL STEELWORK KO1 TCO | 06.03.2026
Do OO MMM-LAY- 1| AYOUT. MS5. SP1 SERVICE review
PLATFORM. SH. 1 OF 2
STRUCTURAL STEELWORK KO1 TCO | 06.03.2026
ot SO MMM-LAY- | AYOUT. MS5. SP1 SERVICE review
PLATFORM. SH. 2 OF 2
STRUCTURAL STEELWORK KO1 TCO | 06.03.2026
oS- MMM-LAY- 1| AYOUT. MS5. PS1-PS5 PIPE review
SUPPORTS
STRUCTURAL STEELWORK KO1 TCO | 06.03.2026
oo o MMM-LAY= 1 AYOUT. Ms5. PS6-PS10 PIPE review
SUPPORTS
STRUCTURAL STEELWORK KO1 TCO | 06.03.2026
Doy 0 MMMALAY= | AvoUT. MSS. PS11-PS19 PIPE review
SUPPORTS
090-2100-MMM-MTO- | STEELWORK MATERIAL TAKE-OFF. | KO1 TCO | 27.02.2026
20029-01 MS5. MATERIAL TAKE-OFF review
090-2100-QQQ-MTO- | CONCRETE MATERIAL TAKE-OFF. K01 TCO 27.02.2026
20033-01 MS5. MATERIAL TAKE-OFF review
090-2100-SSS-SPL- K01 TQO 13.03.2026
20098.01 SITE PLAN. MS19. SITE LAYOUT review
090-2100-SSS-SPL- K01 TQO 16.03.2026
20098.012530200 | S'TE PLAN. MS19. DESTRUCT PLAN. review
090-2100-SSS-SPL- | SITE PLAN. MS19. FENCING KO1 TCO | 16.03.2026
20099-01 LAYOUT. SH. 1 OF 2 review
090-2100-SSS-SPL- | SITE PLAN. MS19. FENCING KO1 TCO | 16.03.2026
20101-01 LAYOUT. SH. 2 OF 2 review
090-2100-SSS-SPL- | SITE PLAN. MS19. EARTH MASS KO1 TCO | 16.03.2026
20102-01 PLAN. review
_2100-SSS-SPL- KO1 TCO | 16.03.2026
S 2100-SSS-SPL- 1 §ITE PLAN. MS19. GRADING PLAN. rview
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090-2100-SSS-LAY- | UNDERGROUND SERVICES K01 TCO | 16.03.2026
20012-01 LAYOUT. MS19 AREA review
090-2100-QQQ-LAY- KO1 TCO | 16.03.2026
20590-01 FOUNDATIONS GA. SHEET 1 OF 2 review
-2100-QQQ-LAY- KO1 TCO | 16.03.2026
090-2100-QQQ-LAY- | £ 6 NDATIONS GA. SHEET 2 OF 2 review
20591-01
090-2100-QQQ-LAY- | FOUNDATION LAYOUT. MS19. F1 KO1 TCO | 16.03.2026
20592-01 FOUNDATION review
090-2100-QQQ-LAY- | FOUNDATION LAYOUT. MS19. F2 KO1 TCO | 16.03.2026
20593-01 FOUNDATION review
090-2100-QQQ-LAY- | FOUNDATION LAYOUT. MS19. F3 KO1 TCO | 16.03.2026
20594-01 FOUNDATION review
090-2100-QQQ-LAY- | FOUNDATION LAYOUT. MS19. F4 KO1 TCO | 16.03.2026
20595-01 FOUNDATION review
FOUNDATION LAYOUT. MS19. F6, KO1 TCO | 16.03.2026
ggggg?ﬂQQ"‘AY' EQF1 FOUNDATIONS. review
REINFORCEMENT
090-2100-QQQ-LAY- | FOUNDATION LAYOUT. MS19. F7-F8 | K01 TCO | 16.03.2026
20624-01 FOUNDATIONS. REINFORCEMENT review
090-2100-QQQ-LAY- | FOUNDATION LAYOUT. MS19. F9 KO1 TCO | 16.03.2026
20625-01 FOUNDATION. REINFORCEMENT review
090-2100-QQQ-LAY- | FOUNDATION LAYOUT. MS19. F10 KO1 TCO | 16.03.2026
20626-01 FOUNDATION. REINFORCEMENT review
090-2100-QQQ-LAY- | FOUNDATION LAYOUT. MS19. F11, o1 Tco | 16.08.2026
F13 FOUNDATION. review
20627-01
REINFORCEMENT
090-2100-QQQ-LAY- | FOUNDATION LAYOUT. MS19. F12 | K01 TCO | 16.03.2026
20628-01 FOUNDATION. REINFORCEMENT review
090-2100-QQQ-LAY- | FOUNDATION LAYOUT. MS19. F14 KO1 TCO | 16.03.2026
20629-01 FOUNDATION. REINFORCEMENT review
090-2100-QQQ-LAY- | FOUNDATION LAYOUT. MS19. F15 KO1 TCO | 16.03.2026
20630-01 FOUNDATION. REINFORCEMENT review
090-2100-QQQ-LAY- | FOUNDATION LAYOUT. MS19. F16 KO1 TCO | 16.03.2026
20631-01 FOUNDATION. REINFORCEMENT review
090-2100-QQQ-LAY- | FOUNDATION LAYOUT. MS19. F17 KO1 TCO | 16.03.2026
20632-01 FOUNDATION. REINFORCEMENT review
090-2100-QQQ-LAY- | FOUNDATION LAYOUT. MS19. F18 KO1 TCO | 16.03.2026
20633-01 FOUNDATION. REINFORCEMENT review
090-2100-QQQ-LAY- | FOUNDATION LAYOUT. MS19. F5 KO1 TCO
20634-01 FOUNDATION. REINFORCEMENT review
090-2100-QQQ-LAY- Eggmgﬂ:gm t’gOUT- MS19. ko1 | TCO | 16.03.2026
20673-01 : review
REINFORCEMENT
090-2100-QQQ-LAY- | FOUNDATION LAYOUT. MS19. Ko1 Tco | 16032026
FOUNDATION EQF2. review
20674-01
REINFORCEMENT
090-2100-MMM-LAY- | STRUCTURAL STEELWORK KO1 TCO | 16.03.2026
20313-01 LAYOUT. MS19. PS1 PIPE SUPPORT review

Page 138 of 155




015-0000-RGL-RAP-20295-01

Revision / Pegakuusa U01

20653-01

IN SCOPE

Document # Title Rev. Rev. Date
status
STRUCTURAL STEELWORK TCO | 16.03.2026
Soo-2100-MMM-LAY- 1 AvoUT. MS19. SP1 SERVICE KOT | oviow
PLATFORM
STRUCTURAL STEELWORK Tco | 16.03.2026
oot 0 MMM-LAY- 1 AYOUT. MS19. SP2 SERVICE KOT | eviow
PLATFORM
090-2100-MMM-LAY- | STRUCTURAL STEELWORK KO1 TCO | 16.03.2026
20317-01 LAYOUT. MS19. WK1 WALKWAY review
o | STRUCTURAL STEELWORK Tco
ooy IMM-LAY- T AYOUT. MS19. PS2, PS3 PIPE KOT | oview | 16:03:2026
SUPPORTS
STRUCTURAL STEELWORK Tco | 16.03.2026
oo DOMMMALAY= | AvoUT. MS19. CS1 CABLE KOT | aview
SUPPORT
090-2100-MMM-LAY- | STRUCTURAL STEELWORK KO1 TCO | 16.03.2026
20337-01 LAYOUT. PIPERACK PR1. review
STRUCTURAL STEELWORK Tco
oo oq MMALAY= | AYOUT. MS19. MOBILE AP KO1 | ew
ACCESS PLATFORM
STRUCTURAL STEELWORK TCco | 16.03.2026
090-2100-MMM-LAY- | | AvoUT. MS19. CS2 CABLE KOT | oviow
20357-01
SUPPORT
STRUCTURAL STEELWORK TCo | 16.03.2026
oot S MMM-LAY- 1 AYOUT. MS19. CS3 CABLE KOT | oview
SUPPORT
090-2100-MMM-LAY- | STRUCTURAL STEELWORK KO1 TCO
20359-01 LAYOUT. MS19. PS4 PIPE SUPPORT review
090-2100-MMM-DET- | STRUCTURAL STEELWORK K01 TCO 1 05.05.2026
20149-01 DETAILS. PIPERACK PR1. DETAILS review
STRUCTURAL STEELWORK Tco | 16.03.2026
S 0O MMMDET- | pETAILS. MS19. SP1 SERVICE KOT | eview
PLATFORM. DETAILS
090-2100-MMM-MTO- | STEELWORK MATERIAL TAKE OFF. | Ko1 | T1CO
20030-01 MS19. MATERIAL TAKE-OFF review
090-2100-QQQ-MTO- | CONCRETE TAKE OFF. MS19. kot | TCO
20034-01 MATERIAL TAKE-OFF review
090-2100-SSS-SPL- | SITE PLAN. MS19. SITE LAYOUT. KO1 TCO | 16.03.2026
20115-01 TIE-IN SCOPE review
090-2100-SSS-SPL- | SITE PLAN. MS19. DESTRUCT PLAN. | K01 TCO | 16.03.2026
20115-01-253020D | TIE-IN SCOPE review
FOUNDATION LAYOUT. MS19. PS- Tco | 16.03.2026
P10 QAQ-LAY- | 1416 MODIFIED FOUNDATION. TIE- | KO | i,
IN SCOPE
FOUNDATION LAYOUT. MS19. PS- Tco | 16.03.2026
a0 AAQ-LAY- 1 1403 MODIFIED FOUNDATION. TIE- | KO | i,
IN SCOPE
o .| FOUNDATION LAYOUT. MS19. PS- Tco | 16.03.2026
oo oy SAXAY- 1 1400 MODIFIED FOUNDATION. TIE- | KO | i,
IN SCOPE
FOUNDATION LAYOUT. MS19. PS- Tco | 16.03.2026
090-2100-QQQ-LAY- | 4461 MODIFIED FOUNDATION. TIE- | K01 | ey
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FOUNDATION LAYOUT. MS19. PS- TCco | 16.03.2026
D00.2100-QAQ-LAY- | 1402 MODIFIED FOUNDATION. TIE- | K0T | s,
IN SCOPE
FOUNDATION LAYOUT. MS19. TCo | 16.03.2026
o 109-QAQ-LAY- | EQUNDATION F1. REINFORCEMENT. | KO | i,
TIE-IN SCOPE
FOUNDATION LAYOUT. MS19. Tco | 16.03.2026
ot o-AAQ-LAY- | EQUNDATION F2. REINFORCEMENT. | KO | i,
TIE-IN SCOPE
o | STRUCTURAL STEELWORK Tco | 16.03.2026
Doara oy MMM-LAY- 1 avouT. Mst9. Ps1 PIPE sUPPORT. | KO | iy,
TIE-IN SCOPE
090-2100-QQQ-MTO- | CONCRETE TAKE OFF. MS19. KO1 TCO
20038-01 MATERIAL TAKE-OFF. TIE-IN SCOPE review
STEELWORK MATERIAL TAKE OFF. Tco
Jo0-2100-MMM-MTO- | Ms19. MATERIAL TAKE-OFF. TIEIN | K0T | i,
SCOPE
2100-SSS-SPL- TCO | 06.03.2026
090-2100-SSS-SPL- | g1¢ pL AN. MS20. SITE LAYOUT KOT | e
20100-01
090-2100-SSS-SPL- | SITE PLAN. MS20. DEMOLITION KO1 TCO | 06.03.2026
20100-01-253029D | PLAN review
090-2100-SSS-LAY- | UNDERGROUND SERVICES KO1 TCO | 06.03.2026
20011-01 LAYOUT. MS20 AREA review
090-2100-QQQ-LAY- | FOUNDATION LAYOUT. MS20. KO1 TCO | 06.03.2026
20608-01 FOUNDATIONS GA review
090.2100-GQG-LAY. | FOUNDATION LAYOUT. MSZ0. o1 | TcO | 06032026
oot FOUNDATIONS F1, F2. roview
REINFORCEMENT
o . | FOUNDATION LAYOUT. MS20. Tco | 06.03.2026
Daararoy SAXAY- | EQUNDATIONS F3, Fa. KOT | aview
REINFORCEMENT
FOUNDATION LAYOUT. MS20. F40 TCo | 06.03.2026
000-2100-QAQ-LAY- | EQUNDATION MODIFICATION. KOT | oviow
REINFORCEMENT
FOUNDATION LAYOUT. MS20. F6, F7 TCo | 06.03.2026
000-2100-QAQ-LAY- | EQUNDATION MODIFICATION. KOT | oviow
REINFORCEMENT
FOUNDATION LAYOUT. MS20. F8 TCo | 06.03.2026
090-2100-QQQ-LAY- | £ 5NDATION MODIFICATION, KOT | oviow
20621-01
REINFORCEMENT
FOUNDATION LAYOUT. MS20. Tco | 06.03.2026
oot o QAQ-LAY- [ EQUNDATIONS F9, EQF1. ACLE
REINFORCEMENT
o | STRUCTURAL STEELWORK Tco | 06.03.2026
ooy IMM-LAY- T AYOUT. MS20. SP1 SERVICE KOT | oview
PLATFORM. SH. 1 OF 2
o | STRUCTURAL STEELWORK Tco | 06.03.2026
ooy oy MMALAY= | | AYOUT. MS20. SP1 SERVICE KOT | oview
PLATFORM. SH. 2 OF 2
STRUCTURAL STEELWORK TCO | 06.03.2026
oo 0 MMMALAY= | AYOUT. MS20. PS1-PS4 PIPE KOT | oviow
SUPPORTS
STRUCTURAL STEELWORK TCO | 06.03.2026
Do 100-MMM-LAY- T AYOUT. MS20. PS5-PS6 PIPE ACLE
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STRUCTURAL STEELWORK Tco | 06.03.2026
o100 MMM-LAY- T AYOUT. MS20. PS7-PS9 PIPE ACLE
SUPPORTS
STRUCTURAL STEELWORK TCO | 06.03.2026
i o MMM-DET- | pETAILS. MS20. SP1 SERVICE KOT | eviow
PLATFORM. DETAILS
090-2100-MMM-MTO- | STEELWORK MATERIAL TAKE-OFF. | K01 TCO
20031-01 MS20. MATERIAL TAKE-OFF review
090-2100-QQQ-MTO- | CONCRETE MATERIAL TAKE-OFF. KO1 TCO
20035-01 MS20. MATERIAL TAKE-OFF review
090-2200-SSS-SPL- KO1 TCO 1 06.03.2026
20006.01 SITE PLAN. CFM. SITE LAYOUT review
090-2200-SSS-SPL- KO1 TCO 1 06.03.2026
20006.01.9530200 | SITE PLAN. CFM. DESTRUCT PLAN review
090-2200-SSS-LAY- | UNDERGROUND SERVICES KO1 TCO | 06.03.2026
20001-01 LAYOUT. CFM AREA review
090-2200-QQQ-LAY- | FOUNDATION LAYOUT. CFM. KO1 TCO | 06.03.2026
20021-01 FOUNDATIONS GA review
090-2200-QQQ-LAY- | FOUNDATION LAYOUT. CFM. F1, F2 | K01 TCO | 06.03.2026
20022-01 FOUNDATIONS. REINFORCEMENT review
FOUNDATION LAYOUT. CFM. F3, TCcO | 06.03.2026
So0-2200-QAQ-LAY- | EQF1 FOUNDATIONS. ACLE
REINFORCEMENT
090-2200-QQQ-LAY- | FOUNDATION LAYOUT. CFM. F4,F5, | . TCO | 06.03.2026
20094.01 F6 FOUNDATIONS. review
REINFORCEMENT
090-2200-QQQ-LAY- | FOUNDATION LAYOUT. CFM. F7, F8 | K01 TCO | 06.03.2026
20025-01 FOUNDATIONS. REINFORCEMENT review
090-2200-QQQ-LAY- | FOUNDATION LAYOUT. CFM. F9 ko1 | TCO 1 06.03.2026
20026-01 FOUNDATION. REINFORCEMENT review
090.2200-QQQ.LAY- E%UII:\IDATION LAYOUT. CFM. F10, Ko Tco | 06032026
20098.01 OUNDATIONS. review
REINFORCEMENT
090-2200-QQQ-LAY- | FOUNDATION LAYOUT. CFM. EQF2 | K01 TCO | 06.03.2026
20029-01 FOUNDATION. REINFORCEMENT review
STRUCTURAL STEELWORK Tco | 06.03.2026
oo o MMMALAY= | | AYOUT. CFM. SP1 SERVICE KOT | oviow
PLATFORM. SH. 1 OF 2
STRUCTURAL STEELWORK Tco | 06.03.2026
So0-2200-MMM-LAY- || AYOUT. CFM. SP1 SERVICE ACLE
PLATFORM. SH. 1 OF 2
STRUCTURAL STEELWORK TCO | 06.03.2026
Sao-220- MMM-LAY- 1 AYOUT. CFM. PS1-PS4 PIPE KOT | eviow
SUPPORTS
oo~y | STRUCTURAL STEELWORK TCO | 06.03.2026
2o MMM-LAY- | avouT. CFM. PS5-Pse & 61-5200- | KO | ey,
SPS-003 SUPPORTS
oo Ay | STRUCTURAL STEELWORK TCO
ooy IMM-LAY- 1 AYOUT. CFM. MOBILE AP1 ACCESS | K0T | oicy,
PLATFORM
STRUCTURAL STEELWORK Tco | 06.03.2026
oo o MMMEDET- | pETAILS. CFM. SP1 SERVICE KOT | oviow

Page 141 of 155




015-0000-RGL-RAP-20295-01

Revision / Pegakuusa U01

20024-01

CFM. AB-2 ANCHOR BLOCK

review

Document # Title Rev. Rev. Date
status
090-2200-QQQ-MTO- | CONCRETE MATERIAL TAKE-OFF. KO1 TCO
20002-01 CFM. MATERIAL TAKE-OFF review
090-2200-MMM-MTO- | STEELWORK MATERIAL TAKE-OFF. | K01 TCO
20002-01 CFM. MATERIAL TAKE-OFF review
ROAD AND PAVING LAYOUT. Tco | 16.01.2026
Dao-2100-SSS-LAY- | FL AMINGO ROAD. TEMPORARY AL
BYPASS ROAD
ROAD AND PAVING TCco | 16.01.2026
Daor2100-SSS-LAY- | | AYOUT.BURKUT ROAD. ACLEN I
TEMPORARY BYPASS ROAD
o ccct av. | ROAD AND PAVING LAYOUT. ROAD Tco | 16.01.2026
090-2100-SSS-LAY- | 15 1.15. TEMPORARY BYPASS KOT | oview
20009-01
ROAD
ROAD AND PAVING LAYOUT. TCO | 29.04.2026
288'1231_8?'838""”' FLAMINGO ZHOLY. TEMPORARY KO1 | ew
BYPASS ROAD
ROAD AND PAVING LAYOUT. TCcO | 29.04.2026
288‘1241_8?'838"""\(' GRAVEL ROAD TO CFM. ACLEN I
TEMPORARY BYPASS ROAD
ROAD AND PAVING DETAILS. TCcO | 29.04.2026
090-2100-SSS-DET- | £ AMiNGO ROAD. ROAD SIGNS KO1 |
20001-01 eview
LAYOUT
ROAD AND PAVING DETAILS. TCO | 29.04.2026
Pao-2199-SSS-DET™ | BURKUT ROAD. ROAD SIGNS KO1 | rew
LAYOUT
090-2100-SSS-DET- | ROAD AND PAVING DETAILS. ROAD | K01 TCO | 59 042026
20003-01 TO T-15. ROAD SIGNS LAYOUT review
o ionccc.rer. | ROAD AND PAVING DETAILS. TCO
oo oy SSSPET | EL AMINGO ZHOLY. ROAD SIGNS KOT | ey | 29:04.2026
LAYOUT
ROAD AND PAVING DETAILS. TCO
28862\,)1_8?'338"3'51 GRAVEL ROAD TO CFM. ROAD KOT | ey | 29:04.2026
SIGNS LAYOUT
090-2100-MMM-LAY- | STRUCTURAL CONCRETE LAYOUT. | K01 TCO
20333-01 MS19. AB-1 ANCHOR BLOCK review
090-2100-MMM-DET- | RC DETAILS STRUCTURAL. MS19. KO1 TCO
20142-01 AB-1 ANCHOR BLOCK review
090-2100-MMM-DET- | RC DETAILS STRUCTURAL. MS19. KO1 TCO
20143-01 AB-1 ANCHOR BLOCK review
090-2100-MMM-DET- | RC DETAILS STRUCTURAL. MS19. KO1 TCO
20144-01 AB-1 ANCHOR BLOCK review
090-2100-MMM-LAY- | STRUCTURAL CONCRETE LAYOUT. | K01 TCO
20336-01 MS5. AB-3 ANCHOR BLOCK review
090-2100-MMM-DET- | RC DETAILS STRUCTURAL. MS5. kot | TCO
20145-01 AB-3 ANCHOR BLOCK review
090-2100-MMM-DET- | RC DETAILS STRUCTURAL. MS5. kot | TCO
20146-01 AB-3 ANCHOR BLOCK review
090-2100-MMM-DET- | RC DETAILS STRUCTURAL. MS5. KO1 TCO
20147-01 AB-3 ANCHOR BLOCK review
090-2200-MMM-LAY- | STRUCTURAL CONCRETE LAYOUT. | K01 TCO
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090-2200-MMM-DET- | RC DETAILS STRUCTURAL. CFM. K01 TCO
20007-01 AB-2 ANCHOR BLOCK review
090-2200-MMM-DET- | RC DETAILS STRUCTURAL. CFM. K01 TCO
20008-01 AB-2 ANCHOR BLOCK review
090-2200-MMM-DET- | RC DETAILS STRUCTURAL. CFM. K01 TCO
20009-01 AB-2 ANCHOR BLOCK review
FOUNDATION LAYOUT. TCO
ggg;zzigg'QQQ'LAY' FOUNDATION FOR ANODE KOT | view
JUNCTION BOX
090-2100-QQQ-MTO- | CONCRETE TAKE OFF. MATERIAL KO1 TCO
20039-01 TAKE-OFF review
090-2100-QQQ-MTO- | CONCRETE TAKE OFF. MATERIAL KO1 TCO
20040-01 TAKE-OFF review
Electrical
090-0005-PCP-LAY- | CP EQUIPMENT LOCATION LAYOUT | |,y |Construction
20002/20017-01 NEW 12" PIPELINE or Use
090-0005-PCP-DET- | INSTALLATION DETAILS U01 Construction
20001-01 ANODE JUNCTION BOX or Use
61-2100-P-5014- CABLE ROUTING LAYOUT. U01 Construction
253029 CATHODIC PROTECTION FOR MS-19 or Use
CABLE ROUTING LAYOUT. .
gééggg'P"‘AY'zm& CATHODIC PROTECTION FOR uo1 C°’;ft6“s°;'°”
WELLSITE T-5K
CABLE ROUTING LAYOUT. .
Sgé%g%O'P'LAY‘wm' CATHODIC PROTECTION FOR Uot | Constiuction
WELLSITE T-5848
CABLE ROUTING LAYOUT. .
ggé%%%O'P'LAY'WOG' CATHODIC PROTECTION FOR Uo1 C°2‘:'t6“s‘§'°”
WELLSITE T-5646
CABLE ROUTING LAYOUT. .
Sgé%g%O'P'LAY‘WO?" CATHODIC PROTECTION FOR uot |Censtnction
WELLSITE T-220
71-5400-P-SCA-0001- Construction
253099 CABLE SCHEDULE. WELL T-220 uo1 o
71-5400-P-SCA-0002- CABLE SCHEDULE. WELL T-5646 U0 Construction
253029 or Use
81-5400-P-SCA-0004- | cAB|E SCHEDULE. WELL T-5848 oy |Construction
253029 or Use
F-2000-J-SCA-1672- Construction
553099 CABLE SCHEDULE. WELL T-5K uo1 e
CATHODIC PROTECTION
090-0005-PCP-SCH- | EQUIPMENT SCHEDULE Uo1 Construction
20001-01 FOR NEW 12" PIPELINE FROM MS-20 or Use
TO MS-19
090-0005-PCP-SCH- | CATHODIC PROTECTION Uo1 Construction
20002-01 or Use
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FOR NEW 12" PIPELINE FROM MS-19
TO CFM
61-2100-P-5017- CABLE BLOCK DIAGRAM. CATHODIC U01 Construction
253029 PROTECTION SYSTEM ON MS-19 or Use
090-2100-PPP-LAY- | CABLE ROUTING LAYOUT. | o Construction
20029-01-253029 CATHODIC PROTECTION AT MS-19 or Use
090-2100-PPP-LAY- | CABLE ROUTING LAYOUT. | o, Construction
20291-01 CATHODIC PROTECTION AT MS-19 or Use
F-2100-P-8800- CABLE SCHEDULE. CATHODIC Uo1 Construction
253029 PROTECTION AT MS-19 or Use
| CALCULATION CATHODIC Construction
090-0005-PCP-CAL PROTECTION FOR NEW 12" uo1 or Use
20001-01 PIPELINE
CALCULATION CATHODIC Construction
gggéa?gf'PCP'CAL' PROTECTION FOR EXISTING 12" uo1 or Use
PIPELINES
F-2100-P-5046- HAZARDOUS AREA CLASSIFICATION Uoq |Construction
253029 METER STATION 5 or Use
HAZARDOUS AREA CLASSIFICATION ,
;;2)(2)3"3'8819' METER STATION 5. PIPING uo1 C°2ft[1“s‘§'°”
SECTIONS
090-2100-PPP-DSL- | SINGLE LINE DIAGRAM Uoq |Construction
20006-02-253029 090-2100-TDB-51512 or Use
090-2100-PPP-DSL- | SINGLE LINE DIAGRAM Uoq |Construction
20006-02-253029D 090-2100-TDB-51512 or Use
090-2100-PPP-DSL- | SINGLE LINE DIAGRAM Uoq |Construction
20007-01-253029 380V, 090-2100-PDB-51513, MS-5 or Use
090-2100-PPP-DCB- CABLE BLOCK DIAGRAM U01 Construction
20012-01-253029 380V, 090-2100-TDB-51512, MS-5 or Use
090-2100-PPP-DCB- CABLE BLOCK DIAGRAM U01 Construction
20013-01-253029 380V, 090-2100-PDB-51513, MS-5 or Use
090-2100-PPP-SDB- | DISTRIBUTION BOARD SCHEDULE Uoq |Construction
20011-01-253029 090-2100-TDB-51512 or Use
090-2100-PPP-SDB- | DISTRIBUTION BOARD SCHEDULE Uoq | Construction
20012-01-253029 090-2100-PDB-51513 or Use
F-2100-P-SEL-10007- | LOAD LIST Uo1 Construction
253029 ELECTRICAL LOAD LIST FOR MS-5 or Use
F-2100-P-6559- CABLE SCHEDULE Uo1 Construction
253029 MS-5 or Use
61-2100-P-5012- CABLE ROUTING LAYOUT Uo1 Construction
253029 CATHODIC PROTECTION MS-5 or Use
F-2100-P-6236- CABLE ROUTING LAYOUT Uo1 Construction
253029 CATHODIC PROTECTION MS-5 or Use
090-2100-PPP-LAY- CABLE ROUTING LAYOUT Uo1 Construction
20071-01-253029 AREA MS-5 LIST 1 OF 2 or Use
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090-2100-PPP-LAY- CABLE ROUTING LAYOUT U01 Construction
20071-01-253029D AREA MS-5 LIST 1 OF 2 or Use
090-2100-PPP-LAY- | CABLE ROUTING LAYOUT Uoq |Construction
20076-01-253029D AREA MS-5 LIST 2 OF 2 or Use
090-2100-PPP-LAY- GROUNDING LAYOUT Uo1 Construction
20084-01-253029 AREA MS-5 FRAGMENT 4 or Use
090-2100-PPP-LAY- | GROUNDING LAYOUT Uoq |Construction
20084-01-253029D AREA MS-5 FRAGMENT 4 or Use
090-2100-PPP-LAY- GROUNDING LAYOUT Uo1 Construction
20082-01-253029D AREA MS-5 FRAGMENT 2 or Use
090-2100-PPP-LAY- | GROUNDING LAYOUT Uoq |Construction
20082-01-253029D AREA MS-5 FRAGMENT 2 or Use
090-2100-PPP-LAY- CABLE TRENCH LAYOUT Uo1 Construction
20118-01-253029 MS-5 AREA. SHEET 1 OF 2 or Use
090-2100-PPP-LAY- | CABLE TRENCH LAYOUT Uoq |Construction
20118-01-253029D MS-5 AREA. SHEET 1 OF 2 or Use
090-2100-PPP-LAY- | LIGHTNING PROTECTION LAYOUT Uoq |Construction
20078-01-253029 MS-5 AREA or Use
090-2100-PPP-LAY- | LIGHTNING PROTECTION LAYOUT Uoq |Construction
20080-01-253029 MS-5 AREA or Use
090-2100-PPP-EQL- | Ex EQUIPMENT LIST (ELECTRICAL) Uoq |Construction
20003-01 MS-5 or Use
090-2100-PPP-MTO- | MATERIAL TAKE-OFF Uoq |Construction
20032-01 MS-5 or Use
INSTALLATION DETAILS ,
090-2100-PPP-DET- MS-5, GROUNDING BOSS Uo1 Construction
20104-01 or Use
INSTALLATION
F-2100-P-5053- HAZARDOUS AREA CLASSIFICATION Uoq |Construction
253029P METER STATION 19 or Use
SINGLE LINE DIAGRAM ,
F-2100-P-8155- MS-19. TH DB 380V 090-2100-TDB- yoq |Construction
253029P or Use
50621
CABLE BLOCK DIAGRAM _
S;\;,%;%%%O”' CATHODIC PROTECTION SYSTEM Uo1 C°’;ft6“s°;'°”
ON MS 19
CABLE BLOCK DIAGRAM ,
g;é%;%%f'5017' CATHODIC PROTECTION SYSTEM Uo1 C°gft6“s°;'°”
ON MS 19
090-2100-PPP-DCB- | CABLE BLOCK DIAGRAM Uoq |Construction
20002-01-253029P 090-2100-TDB-50621 or Use
090-2100-PPP-DCB- | CABLE BLOCK DIAGRAM Uoq |Construction
20004-01-253029P 090-2100-TDB-50622 or Use
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090-2100-PPP-DCB- CABLE BLOCK DIAGRAM U01 Construction
20004-01-253029D1 090-2100-TDB-50622 or Use
F-2100-P-9110- DISTRIBUTION BOARD SCHEDULE Uo1 Construction
253029P 090-2100-TDB-50621 or Use
F-2100-P-5198- CABLE SCHEDULE U01 Construction
253029 MS-19 or Use
F-2100-P-8800- CABLE SCHEDULE Uo1 Construction
253029P GENERAL. MS-19 or Use

CABLE ROUTING LAYOUT
090-2100-PPP-LAY- Construction
20029-01-253029P CATHODIC PROTECTION AT MS-19. uo1 or Use

SH1OF2

CABLE ROUTING LAYOUT
090-2100-PPP-LAY- Construction
20029-01-253029D1 CATHODIC PROTECTION AT MS-19. uo1 or Use

SH1OF2
F-2100-P-8773- CABLE ROUTING LAYOUT Uo1 Construction
253029P MS-19 AREA. SHEET 1 OF 3 or Use
F-2100-P-8774- CABLE ROUTING LAYOUT Uo1 Construction
253029P MS-19 AREA. SHEET 2 OF 3 or Use
F-2100-P-9090- GROUNDING LAYOUT Uo1 Construction
253029D1 MS-19 AREA. SHEET 2 OF 3 or Use
F-2100-P-9090- GROUNDING LAYOUT Uo1 Construction
253029P MS-19 AREA. SHEET 2 OF 3 or Use
090-2100-PPP-MTO- | MATERIAL TAKE-OFF Uo1 Construction
20038-01 MS-19 or Use
090-2100-PPP-EQL- Ex EQUIPMENT LIST (ELECTRICAL) Uo1 Construction
20002-01-253029P MS-19 or Use
F-2100-P-5053- HAZARDOUS AREA CLASSIFICATION Uo1 Construction
253029 METER STATION 19 or Use
F-2100-P-5053-02- HAZARDOUS AREA CLASSIFICATION Uo1 Construction
253029 MS-19. SECTIONS or Use
F-2100-P-5034- KEY SINGLE LINE DIAGRAM Uo1 Construction
253029 METERING STATION -19 D.B. 126-62 or Use
F-2100-P-8153- SINGLE LINE DIAGRAM Uo1 Construction
253029 090-2100-PDB-50620 or Use
F-2100-P-8155- SINGLE LINE DIAGRAM U01 Construction
253029 090-2100-TDB-50621 or Use
F-2100-P-8156- SINGLE LINE DIAGRAM U01 Construction
253029 090-2100-TDB-50622 or Use
F-2100-P-8509- SINGLE LINE DIAGRAM Uo1 Construction
253029 FLOODLIGHT MASTS or Use

SINGLE LINE DIAGRAM ]
F-2100-P-8510- MS-19 090-2100-PDB-50619. SHEET 2 | Uoq |Construction
253029 OF 2 or Use

Page 146 of 155




015-0000-RGL-RAP-20295-01

Revision / Pegakuusa U01

Rev.

Document # Title Rev. Date
status
SINGLE LINE DIAGRAM
F-2100-P-8510- Construction
9530290 MS-19 090-2100-PDB-50619. SHEET 2 | UO1 or Use
OF 2
PROTECTION COORDINATION
F-2100-P-10023- CURVE REPORT Uo1 Construction
253029 or Use
090-2100-PDB-50619
F-2100.P-10024 PROTECTION COORDINATION .
- -P- - CURVE REPORT U01 Construction
253029 or Use
090-2100-PDB-50620
PROTECTION COORDINATION
F-2100-P-10025- CURVE REPORT Uo1 Construction
253029 or Use
090-2100-TDB-50621
F-2100-P-10026 PROTECTION COORDINATION .
- -P- - CURVE REPORT U01 Construction
253029 or Use
090-2100-TDB-50622
090-2100-PPP-DCB- | CABLE BLOCK DIAGRAM Uoq |Construction
20002-01-253029 090-2100-TDB-50621 or Use
090-2100-PPP-DCB- | CABLE BLOCK DIAGRAM Uoq |Construction
20004-01-253029 090-2100-TDB-50622 or Use
F-2100-P-9109- DISTRIBUTION BOARD SCHEDULE Uoq |Construction
253029 090-2100-PDB-50620 or Use
F-2100-P-9110- DISTRIBUTION BOARD SCHEDULE Uoq | Construction
253029 090-2100-TDB-50621 or Use
F-2100-P-9111- DISTRIBUTION BOARD SCHEDULE Uoq | Construction
253029 090-2100-TDB-50622 or Use
090-2100-PPP-SDB- | DISTRIBUTION BOARD SCHEDULE Uoq |Construction
20003-01-253029 090-2100-PDB-50619 or Use
F-2100-P-SEL-10029- | LOAD LIST Uo1 Construction
253029 MS-19 or Use
F-2100-P-8800- CABLE SCHEDULE Uoq |Construction
253029 GENERAL. MS-19 or Use
F-2100-P-8773- CABLE ROUTING LAYOUT Construction
uo1
253029 MS-19 AREA. SHEET 1 OF 3 or Use
F-2100-P-8774- CABLE ROUTING LAYOUT Construction
uo1
253029 MS-19 AREA. SHEET 2 OF 3 or Use
090-2100-PPP-LAY- | CABLE ROUTING LAYOUT Uoq |Construction
20279-01 MS-19 AREA or Use
F-2100-P-8157- CABLE RACKING LAYOUT U01 Construction
253029 MS-19 AREA. SHEET 1 OF 3 or Use
090-2100-PPP-LAY- | CABLE RACKING LAYOUT Uoq |Construction
20277-01 MS-19 AREA or Use
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F-2100-P-CAL-10034- | LIGHTING CALCULATION Uoq |Construction
253029 MS-19 AREA or Use
F-2100-P-9092- LIGHTING LAYOUT Uo1 Construction
253029 MS-19 AREA. SHEET 1 OF 2 or Use
090-2100-PPP-LAY- CXEMA OCBELU,EHMH Uo1 Construction
20282-01 MS-19 AREA or Use
F-2100-P-9089- GROUNDING LAYOUT U1 |Construction
253029D MS-19 AREA. SHEET 1 OF 3 or Use
F-2100-P-9089- GROUNDING LAYOUT Uo1 Construction
253029 MS-19 AREA. SHEET 1 OF 3 or Use
F-2100-P-9090- GROUNDING LAYOUT U1 |Construction
253029D MS-19 AREA. SHEET 2 OF 3 or Use
F-2100-P-9090- GROUNDING LAYOUT U1 |Construction
253029 MS-19 AREA. SHEET 2 OF 3 or Use
090-2100-PPP-LAY- | GROUNDING LAYOUT o1 |Construction
20284-01 MS-19 AREA or Use
F-2100-P-9095- LIGHTNING PROTECTION LAYOUT o1 |Construction
253029 METER STATION 19 or Use
090-2100-PPP-LAY- | LIGHTNING PROTECTION LAYOUT o1 |Construction
20286-01 MS-19. SECTIONS or Use
090-2100-PPP-MTO- | MATERIAL TAKE-OFF Uo1 Construction
20036-01 MS-19 or Use
090-2100-PPP-DET- | INSTALLATION DETAILS Construct
20105-01 MS-19, GROUNDING BOSS uo1 °’;f {J“S‘;'O”

INSTALLATION

090-2100-PPP-EQL- | Ex EQUIPMENT LIST (ELECTRICAL) | jgq |Construction
20002-01 MS-19 or Use

CABLE TRANSIT LAYOUT Construct

090-2100-PPP-LAY- | CABLE TRAY & MCT LAYOUT & vot 70"
20002-06-253029 | SECTION (090-2100-RIE-001)

CABLE TRANSIT LAYOUT .
090-2100-PPP-LAY- | CABLE TRAY & MCT LAYOUT & Uoq |Conetmetion
20002-06-253029D | SECTION (090-2100-RIE-001) orvse

PANEL LAYOUT .
O o oaoss, | PDB INTERNAL LAYOUT & SIDE Uot |Coneticton

VIEW (090-2100-PDB-50619)

PANEL LAYOUT Construct
090-2100-PPP-LAY- | ppDB INTERNAL LAYOUT & SIDE uo1 °2f [J“S‘;m
20006-03-253029D | v|EW (090-2100-PDB-50619)

PANEL LAYOUT .
02862()1603-2P§E>P3:|6§J " | PDB FRONT & INTERNAL LAYOUT Uot |Constction

e (090-2100-PDB-50619)

PANEL LAYOUT
090-2100-PPP-LAY- Construction
20006.02.2530590 | P0B FRONT & INTERNAL LAYOUT uo1 o Use

(090-2100-PDB-50619)
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INSTALLATION DETAILS .
033628108'1P§5Ps'52?' PDB INSTALLATION DETAILS (090- | yot |Consinuction
-01- 2100-PDB-50619)
SCHEMATIC DIAGRAM .
Og%ggfgfzspégzsgc' PDB THREE LINE DIAGRAM (090- Uop [Constiuction
-03- 2100-PDB-50619)
SCHEMATIC DIAGRAM .
og%-oz(;é)%ggégjgc- PDB THREE LINE DIAGRAM (090- Uot |Consiction
-08- 2100-PDB-50619)
SCHEMATIC DIAGRAM .
Ozgoodgg,ooos;zzz(-)zgg- PDB THREE LINE DIAGRAM (090- Uop [Constction
-08- 2100-PDB-50619)
090-2100-PPP-PSC- | SCHEMATIC DIAGRAM Uo1 Construction
20003-10-253029 | DB 090-2100-PDB-50619 or Use
090-2100-PPP-PSC- | SCHEMATIC DIAGRAM U01 Construction
20003-10-253029D | DB 090-2100-PDB-50619 or Use
090-2100-PPP-PSC- | SCHEMATIC DIAGRAM Uo1 Construction
20003-12-253029 | DB 090-2100-PDB-50619 or Use
090-2100-PPP-PSC- | SCHEMATIC DIAGRAM U01 Construction
20003-12-253029D | DB 090-2100-PDB-50619 or Use
SCHEMATIC DIAGRAM .
O s pesoss | PDB CONTROL DIAGRAM (090-2100- | U1 | Onetiucton
13- PDB-50619)
SCHEMATIC DIAGRAM .
029000'3:150103' F;zgézgg' PDB CONTROL DIAGRAM (090-2100- | U1 ~|Constiuction
13- PDB-50619)
SCHEMATIC DIAGRAM .
O s beanay | PDB CONTROL DIAGRAM (090-2100- | U1 | °nstmeton
-14- PDB-50619)
_ R _ _ SCHEMAT'C DlAGRAM Construction
029000329106_'32';';0238 PDB CONTROL DIAGRAM (090-2100- | Y01 |7 e
PDB-50619)
o oo | SCHEMATIC DIAGRAM Construstion
02302013?_(1’ 7'3_2'35'335289(3 PDB CONTROL DIAGRAM (090-2100- | Y01 |7 e
PDB-50619)
_ B _ _ SCHEMATIC DIAGRAM Construction
2880231_?‘7)_;53%555 PDB CONTROL DIAGRAM (090-2100- | Y01 |7 llco
PDB-50619)
. _ . . MATERIAL LIST Construction
gggﬁgg_gggg L= | PDB BILL OF MATERIALS (090-2100- | Y01 [ Ulce
PDB-50619)
. _ . . MATERIAL LIST Construction
gggfﬂ_gg_g&%g&- PDB BILL OF MATERIALS (090-2100- | Y01 |7°llse
PDB-50619)
F-2200-P-5219- SINGLE LINE DIAGRAM Uo1 Construction
253029 2200-PDB-26148 or Use
F-2200-P-5396- SINGLE LINE DIAGRAM Uo7 |Construction
253029 2200-PDB-27982 or Use
F-2200-P-5094- SINGLE LINE DIAGRAM ugq |Construction
253029 2200-LDB-9384 or Use
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F-2200-P-5092- DISTRIBUTION BOARD SCHEDULE ugq |Construction
253029 2200-PDB-9384 or Use
F-2200-P-5223- KEY SINGLE LINE DIAGRAM Ugq |Construction
253029 2200- PDB -25984 or Use
090-2200-PPP-PSC. S&H“EIMATIC DIAGRAM THREE LINE ot Const&uction
= or use
20002-01 2200-PDB-25984
051-2200-PPP-LAY- | CABLE ROUTING LAYOUT. Construction
000-000-00203-01- CENTRAL FIELD MANIFOLD uo1 or Use
253029
090-2200-PPP-LAY- | CABLE ROUTING LAYOUT. ugq |Construction
20043-01-253029 CENTRAL FIELD MANIFOLD or Use
F-2200-P-5112- CABLE ROUTING LAYOUT. ugq |Construction
253029 CENTRAL FIELD MANIFOLD or Use
F-2200-P-5113- CABLE ROUTING LAYOUT. Ugq |Construction
253029 CENTRAL FIELD MANIFOLD or Use
F-2200-P-5227- CABLE ROUTING LAYOUT. RIE 4. Ugq |Construction
253029 CENTRAL FIELD MANIFOLD or Use
_ _p. _ CABLE TRANSIT LAYOUT Construction
;523%02% P-5551 ELECTRICAL & INSTRUMENT U0t ™" Use
SHELTERS. CFM
F'2200'P'5060' HAZARDOUS AREA 01 Construction
253029 CLASSIFICATION U or Use
CENTRAL FIELD MANIFOLD
090-2200-PPP-LHA- | HAZARDOUS AREA o1 |Construction
20001-01 CLASSIFICATION U or Use
CFM. SECTIONS A - B
051'2200'PPP'SCA‘ CABLE SCHEDULE Construction
000-000-00002-00- CENTRAL FIELD MANIFOLD uo1 or Use
253029
F-2200-P-5062- CABLE SCHEDULE ugq |Construction
253029 CENTRAL FIELD MANIFOLD or Use
051'2200'PPP'SEL' LOAD LlST Construction
000-000-00016-00- CENTRAL FIELD MANIFOLD uo1 or Use
253029
F-2200-P-SEL-10002- | LOAD LIST - CFM DB 2200-PDB- o1 |Construction
253029 25984 or Use
051-2200-PPP-DPC- | PROTECTION COORDINATION Construction
KI19-000-00002-00- REPORT uo1 o s
253029 CFM-3 & CFM-4
051-2200-PPP-DPC- | PROTECTION COORDINATION Construction
KI19-000-00005-00- REPORT uo1 or Use
253029 CFM-1 & CFM-2
090-2200-PPP-DET- | INSTALLATION DETAILS Uoqi |Construction
20003-01 SOCKET INSTALLATION. CFM or Use
090-2200-PPP-DET- | INSTALLATION DETAILS. JUNCTION | (g4 |Construction
20003-02 BOXES ON FLOODLIGHT POLE. CFM or Use
INSTALLATION DETAILS. Construction
090-2200-PPP-DET- | GROUNDING BOSS INSTALLATION. | U0T |7° "o
20004-01 OFM
051-2200-PPP-LAY- | GROUNDING LAYOUT ] Uo |Construction
000-000-00176-01- LEEHTPANbHbIM MPOMbICIOBOW or Use
253029 MAHN®OSb
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090.2200-PPP-LAY. | PANEL LAYOUTPDB FRONT & Uoq | Censtruction
2005301 INTERNAL or Use
LAYOUT 2200-PDB-25984. CFM
F-2200-P-5058- LIGHTING & SMALL POWER LAYOUT | g4 |Construction
253029 CENTRAL FIELD MANIFOLD or Use
051-2200-PPP-LAY- | b\ ER LIGHTING & GROUNDING | (g |Construction
000-000-00178-01- LAYOUT. CFM or Use
253029 '
090-2200-PPP-LAY- Uoq | Construction
20052.01 CABLE TRENCH LAYOUT. CFM or Use
F-2100-P-5122- HAZARDOUS AREA Construction
253029 CLASSIFICATION Uo1 1™ Use
MS-20
i . ) ) HAZARDOUS AREA Construction
oommoq TCEHAT | GLASSIFICATION uot |Censtuct
MS-20
090-2100-PPP-DSL- SINGLE LINE DIAGRAM Uo1 Construction
20011-01-253029 MS-20 or Use
090-2100-PPP-DSL- | SINGLE LINE DIAGRAM Uoq | Construction
20012-01-253029 090-2100-TDB-51549 or Use
F-2100-P-5256- SINGLE LINE DIAGRAM ugq |Construction
253029 MS-20. POWER DB 2100-PDB-28833 or Use
090-2100-PPP-SDB- | DISTRIBUTION BOARD SCHEDULE ugq |Construction
20014-01-253029 090-2100-PDB-51553 or Use
090-2100-PPP-DCB- | CABLE BLOCK DIAGRAM ugq |Construction
20015-01-253029 090-2100-TDB-51549 or Use
090-2100-PPP-LAY- | CABLE ROUTING LAYOUT. Uoq | Construction
20075-01-253029 MS-20 or Use
090-2100-PPP-LAY- | CABLE ROUTING LAYOUT. Uoq | Construction
20075-02-253029 MS-20 or Use
090-2100-PPP-LAY- CABLE ROUTING LAYOUT. Uo1 Construction
20075-03-253029 MS-20 or Use
090-2100-PPP-DET- | INSTALLATION DETAILS. , |construction
20107-01 GROUNDING BOSS INSTALLATION. | U0 or Use
MS-20
090-2100-PPP-DET- | INSTALLATION DETAILS. DETAILS uoq |Construction
20108-01 OF CABLE TRAY. MS-20 or Use
090-2100-PPP-DET- | INSTALLATION DETAILS. DETAILS uoq |Construction
20109-01 OF CABLE TRAY. MS-20 or Use
090-2100-PPP-SCA- | CABLE SCHEDULE Uoq | Construction
20010-01-253029 MS-20 or Use
090-2100-PPP-SEL- | LOAD LIST. MS-20 Uoq | Construction
20006-01-253029 or Use
F-2100-P-5130- GROUNDING LAYOUT. MS-20 Uoq | Construction
253029 or Use
090-2100-PPP-MTO- | MATERIAL TAKE-OFF. MS-20 Uoq | Construction
20035-01 or Use

Instrument and Control
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F-2100-J-6725- CAUSE AND EFFECT MATRIX Uo1 Constructi
253029 DIAGRAM. MS-5 on or Use
090-2100-JJJ-IND- INSTRUMENT INDEX SCHEDULE. U01 | Constructi
20014-01 MS-5 on or Use
F-2100-J-10006- uo1 Constructi
253029 INSTRUMENT /O SCHEDULE. MS-5 on or Use
090-2100-JJJ-1BD- INSTRUMENT CABLE BLOCK U01 | Constructi
20008-01-253029 DIAGRAM. MS-5, PCS on or Use
090-2100-JJJ-1BD- INSTRUMENT CABLE BLOCK U01 | Constructi
20009-01-253029D DIAGRAM. MS-5, PCS on or Use
F-2100-J-7837- INSTRUMENT CABLE BLOCK U01 | Constructi
253029D DIAGRAM. MS-5, ESD SYSTEM on or Use
F-2100-J-7841- INSTRUMENT CABLE ROUTING U01 | Constructi
253029 DIAGRAM. MS-5. EAST SIDE on or Use
090-2100-JJJ-LAY- INSTRUMENT LOCATION DIAGRAM. U01 | Constructi
20035-01-253029 EAST SIDE. MS-5 on or Use
F-2100-J-7840- FIRE AND GAS LAYOUT. MS-5. EAST | UO01 | Constructi
253029 SIDE (SHEET 3 OF 3) on or Use
F-2100-J-7841- INSTRUMENT CABLE ROUTING U01 | Constructi
253029D DIAGRAM. MS-5. EAST SIDE on or Use
090-2100-JJJ-LAY- INSTRUMENT LOCATION DIAGRAM. U0O1 | Constructi
20035-01-253029D EAST SIDE. MS-5 on or Use
F-2100-J-7840- FIRE AND GAS LAYOUT. MS-5. EAST | UO01 | Constructi
253029D SIDE (SHEET 3 OF 3) on or Use
090-2100-JJJ-IND- INSTRUMENT INDEX SCHEDULE. U01 | Constructi
20016-01 MS-20 on or Use
090-2100-JJJ-10S- U01 | Constructi
20002-01-253029 INSTRUMENT 1I/O SCHEDULE. MS-20 on or Use
090-2100-JJJ-1BD- INSTRUMENT CABLE BLOCK U01 | Constructi
20012-01-253029 DIAGRAM. MS-20 on or Use
090-2100-JJJ-1BD- INSTRUMENT CABLE BLOCK U01 | Constructi
20013-01-253029 DIAGRAM. MS-20 on or Use
090-2100-JJJ-JCR- INSTRUMENT CABLE ROUTING U01 | Constructi
20003-01-253029 DIAGRAM. MS-20 (SHEET 3 OF 3) on or Use
090-2100-JJJ-JCR- INSTRUMENT CABLE ROUTING U01 | Constructi
20004-01-253029 DIAGRAM. MS-20 (SHEET 1 OF 3) on or Use
090-2100-JJJ-JCR- INSTRUMENT CABLE ROUTING U01 | Constructi
20005-01-253029 DIAGRAM. MS-20 (SHEET 2 OF 3) on or Use
090-2100-JJJ-LAY- INSTRUMENT LOCATION DIAGRAM. U01 | Constructi
20029-01-253029 MANIFOLD MS-20 (SHEET 2 OF 2) on or Use
090-2100-JJJ-LAY- FIRE AND GAS LAYOUT. FZ-090- U0O1 | Constructi
20010-01-253029 MS20-002 on or Use
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090-2100-JJJ-JCR- INSTRUMENT CABLE ROUTING uo1 Constructi
20003-01-253029D DIAGRAM. MS-20 (SHEET 3 OF 3) on or Use
090-2100-JJJ-JCR- INSTRUMENT CABLE ROUTING uo1 Constructi
20004-01-253029D DIAGRAM. MS-20 (SHEET 1 OF 3) on or Use
090-2100-JJJ-JCR- INSTRUMENT CABLE ROUTING uo1 Constructi
20005-01- 253029D DIAGRAM. MS-20 (SHEET 2 OF 3) on or Use
090-2100-JJJ-LAY- INSTRUMENT LOCATION DIAGRAM. uo1 Constructi
20029-01-253029D MANIFOLD MS-20 (SHEET 2 OF 2) on or Use
090-2100-JJJ-LAY- FIRE AND GAS LAYOUT. FZ-090- uo1 Constructi
20010-01-253029D MS20-002 on or Use
CAUSE AND EFFECT MATRIX uo1 Constructi
F'21205%(‘)Jé%203' DIAGRAM. MS-19. SIS AND F&G on or Use
SYSTEMS
090-2100-JJJ-IND- INSTRUMENT INDEX SCHEDULE. uo1 Constructi
20015-01 MS-19 on or Use
F-2100-J-10S-10013- INSTRUMENT 1/O SCHEDULE. MS-19 uo1 Constructi
253029 on or Use
F-2100-J-5187- INSTRUMENT CABLE BLOCK uo1 Constructi
253029 DIAGRAM. F&G SYSTEM on or Use
F-2100-J-8415- INSTRUMENT CABLE BLOCK uo1 Constructi
253029 DIAGRAM. MS-19 PCS on or Use
F-2100-J-8416- INSTRUMENT CABLE BLOCK uo1 Constructi
253029 DIAGRAM. MS-19 PCS on or Use
F-2100-J-8417- INSTRUMENT CABLE BLOCK uo1 Constructi
253029 DIAGRAM. MS-19 PCS on or Use
F-2100-J-8419- INSTRUMENT CABLE BLOCK uo1 Constructi
253029 DIAGRAM. F&G SYSTEM on or Use
INSTRUMENT CABLE ROUTING uo1 Constructi
090-2100-JJ-JCR- | b A GRAM. MS-19 (2100-L-189, 2100- on or Use
20021-01
L-190)
F-2100-J-8464- INSTRUMENT CABLE ROUTING uo1 Constructi
DIAGRAM MANIFOLD MS-19 (SHEET on or Use
253029
2 OF 3)
F-2100-J-8465- INSTRUMENT CABLE ROUTING uo1 Constructi
DIAGRAM. MS-19 OVERALL (SHEET on or Use
253029
3 OF 3)
090-2100-JJJ-LAY- INSTRUMENT LOCATION DIAGRAM. uo1 Constructi
20086-01 MS-19 (2100-L-189, 2100-L-190) on or Use
F-2100-J-8461- INSTRUMENT LOCATION DIAGRAM. uo1 Constructi
253029 MANIFOLD MS-19 (JINCT 2 13 2) on or Use
090-2100-JJJ-LAY- FIRE AND GAS LAYOUT. MS-19 uo1 Constructi
20087-01 (2100-L-189, 2100-L-190) on or Use
F-2100-J-8488- FIRE AND GAS LAYOUT. MANIFOLD uo1 Constructi
253029 MS-19 (SHEET 3 OF 3) on or Use
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F-2100-J-8488- FIRE AND GAS LAYOUT. MANIFOLD | UO1 | Constructi
253029D MS-19 (SHEET 3 OF 3) on or Use
F-2100-J-8464- INSTRUMENT CABLE ROUTING U01 | Constructi
DIAGRAM. MANIFOLD MS-19 (SHEET on or Use
253029D
2 OF 3)
F-2100-J-8465. INSTRUMENT CABLE ROUTING U01 | Constructi
DIAGRAM. MS-19 OVERALL (SHEET on or Use
253029D
3 OF 3)
E-9100-J-8464- INSTRUMENT CABLE ROUTING Uo1 | Constructi
DIAGRAM. MANIFOLD MS-19 (SHEET on or Use
253029P
2 OF 3)
CAUSE AND EFFECT MATRIX Uo1 | Constructi
F'%%%éfg()%' DIAGRAM. CENTRAL FIELD on or Use
MANIFOLD
090-2200-JJJ-IND- | INSTRUMENT INDEX SCHEDULE. U01 | Constructi
20003-01 CFM on or Use
051-2200-JJJ-10S- | INSTRUMENT I/O SCHEDULE. Uo1 | Constructi
000-000-00031-00- | PCS/SIS ALARM/TRIP CFM ESS RIE 4 on or Use
253029 - CFM (LP)
051-2200-JJJ-10S- | INSTRUMENT I/O SCHEDULE. F&G Uo1 | Constructi
000-000-00032-00- | DETECTION SYSTEM - CFM EES RIE on or Use
253029 #4 - CFM (LP)
051-2200-JJJ-IBD- | INSTRUMENT CABLE BLOCK Uo1 | Constructi
000-000-00057-01- | DIAGRAM. PCS - EES RIE #4 CFM on or Use
253029 (LP)
051-2200-JJJ-IBD- | INSTRUMENT CABLE BLOCK U01 | Constructi
000-000-00063-01- | DIAGRAM. SIS (F&G) - EES RIE #4 on or Use
253029 CFM (LP)
051-2200-JJJ-IBD- | INSTRUMENT CABLE BLOCK U01 | Constructi
20106-01-253029 DIAGRAM. CFM, PCS SYSTEM on or Use
&‘rl’;_'ggg%géé';_gi' INSTRUMENT CABLE ROUTING Jo1 S:’;ft[j‘scé'
DIAGRAM. CFM. EES RIE #4
253029
INSTRUMENT CABLE ROUTING U01 | Constructi
F'zé%%ég 90- DIAGRAM. CENTRAL FIELD on or Use
MANIFOLD
INSTRUMENT CABLE ROUTING U01 | Constructi
F-22g?3—3§9191- DIAGRAM. CENTRAL FIELD on or Use
MANIFOLD
INSTRUMENT CABLE ROUTING U01 | Constructi
F-22205c§35591 92- DIAGRAM. CENTRAL FIELD on or Use
MANIFOLD
INSTRUMENT CABLE ROUTING Uo1 | Constructi
F-2200-J-5191- DIAGRAM. CENTRAL FIELD on or Use

253029D

MANIFOLD
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F-2100-J-5311- INSTRUMENT LOCATION DIAGRAM. | UO1 | Constructi
253029 CENTRAL FIELD MANIFOLD on or Use
02:;&?&%8&_%? EQUIPMENT LOCATION PLAN. F&G | 91 Sr?rc‘)srt[fscé'
953020 LAYOUT CFM (LP) — SHEET 1 OF 6
02:5_2025)&%8&?2\_(' EQUIPMENT LOCATION PLAN. F&G | 91 Sr?rgsrt[f:;'
953020 LAYOUT CFM (LP) — SHEET 2 OF 6
02:5_202&?_'0%8001'_'6/;\_(' EQUIPMENT LOCATION PLAN. F&G | Y01 g:gsrt[j‘s";'
2530290 LAYOUT CFM (LP) — SHEET 2 OF 6
051-2200-JJJ-LAY- U01 | Constructi
PKS-T26-00002-02- IZ’TEZ%'E)_LJ'TIS%;’T' CFM (RIE4) PCS MC on or Use
253029
051-2200-J0-LAY- | 5\ NE| | AYOUT. CFM (RIE4) SIs/Fas | Y01 | Construct
PKS-T26-00005-02- IS MC 1C-2200-J-4300 on or Use
253029
051-2200-JJJ-LAY- | PANEL LAYOUT. CFM (RIE4) SIS/FGS | U01 | Constructi
PKS-T26-00005-03- | IS MC 1C-2200-J-4300 on or Use
253029
051-2200-JJJ-LAY- | PANEL LAYOUT. CFM (RIE4) SIS/FGS | U01 | Constructi
PKS-T26-00004-01- | NIS MC 1C-2200-J-4301 on or Use
253029
051-2200-JJJ-LAY- | PANEL LAYOUT. CFM (RIE4) SIS/FGS | U01 | Constructi
PKS-T26-00004-02- | NIS MC 1C-2200-J-4301 on or Use
253029
051-2200-JJJ-LAY- | PANEL LAYOUT. CFM (RIE4) SIS/IFGS | UO1 | Constructi
PKS-T26-00004-03- | NIS MC 1C-2200-J-4301 on or Use

253029
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