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THE EQUIPMENT SHALL HAVE CERTIFICATE OF CONFORMITY TO RUSSIAN CODES
AND STANDARDS
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u TlocTaBulKy 0pH MNPOEKTMPOBAHHMH, W3rOTOBJEHMH, TOCTaBKE, MNyCKO-HAaNaJKe M 3amycKe B
DKCIULyaTalMIO y31a nevu cxxuranna H2S04.

This document sets forth main requirements that are to be considered by the Developer and the Vendor

during design and engineering, manufacture, delivery, commissioning and start-up and putting into service
of H2S04 Combustor Package.

Nuer

WHe. No nogn.

OM\.’.NE
F 74

16017-43/6-TX.TT.H-101 L

Koa.yu ucT e Aok oan. Hata
N.count, Page Doc.No Signed by Date

Qopmar A4 /Size A4




Baam. uHB. Ne

ReEI. Inv. N

Moan. 1 pata
Sign. and Date

2

/4

WHe. No nogn.
Orig. Inv.Ne

1. OBIIASA YACTH
GENERAL

B nactosimiem JIOKyMeHTE W3IOMEHBl MHHHMAaJlbHbI TPeOOBAHHA, KOTOPHIE CICAyeT Y4YecTh
[MocraBmpky npu pazpaboTKe JOKYMEHTALMM M MIOCTABKE Y3Jia neun cikuranus H2S04.

[TocraBumk jomkeH 00eCeYdTH MOCTABKY TEXHOMOTMYECKOro u  obopynoBanus KUIT u A
CMOHTHPOBAHHOTO B BHJE MOJYJEH, ¢ mepefadeil CUrHanM3aluyi W 3HAYCHUI M3MEpEHMI HeoOXOIUMBIX
rapaMeTpoB Ha BEPXHUH YPOBEHb JUIs LieIeH KOHTPONA M YIIPaBICHHS y3j1a neuu cxuranus H2S04.

O6bem mocTaBku Jloinken obecneunBaTh MOTyYEHHE 3aKa34MKOM Y3JI0B, He TPeGYIOIHMX opaboOTKH H
M3MEHCHUH Texuuueckux peurenud IMocraBumka , cocTosumx M3 ropenku neun 1os. H-101, xamepsi
cropanus neyr cxuranus H2SO4 nos. H-101.

O6bem noctaeku TpyGonpopojos, apmarypel 1 KHUIT nomien cootsetctoBath Ilpunoxkennio Nel B
YKa3aHHBIX I'PaHULIAX TOCTABKH.

VKasaHHbl# nepeueHb 000pyA0BaHMS (2 1UT.) MOIIEKHT NMOCTaBKE efUHBIM |locTaBimimkoM. B LEeIIxX
MCKJIIOYEHUS] HECOOTBETCTBHs IPHCOEMHUTENHBIX Pa3MEPOB CMEXKHOrO 00OpYJOBAHHS, a TaKKeE
KOPPEKTHOTO  BBITIOTHEHHS HEOOXOIUMBIX pPAacyeToB JUIA ONpENCCHHs [apaMeTpoB 0GOpYIOBaHS,
3ampeliaeTes MCKIOYeHHe OTIAENBHBIX €IUHULl 000pYNOBaHHA M3 00beMa TMOCTABKM 10 JAHHBIM
TEXHUYECKHM TpeOOBaHMAM.

Texnonornueckas cxema, cxema KMIT u A yana neun cxxuranus H2SO4 noinkua GBITH COMNIACORAHA C
3akasuukoM, AO "T'unporazoouncrka”.

This document sets forth main requirements that are to be considered by the Vendor during
documentation development and delivery of the H2S04 Combustor Package.

The Vendor shall ensure the delivery of process and instrumentation equipment that is assembled as
modules, with transmission of alarms and required measured parameters to the upper level for H2S04
Combustor monitoring and control purposes.

The scope of supply shall ensure the delivery of units that do not require further development and
changes of Vendor's technical solutions and that consist of H-101 Combustor Burner, H2SO4 Combustor
Chamber, H-101, to the Client.

The delivery scope for pipelines, valves and instruments shall conform to Attachment Nel within the
specified limits of the delivery scope.

The concerned list of equipment (2 pcs.) is subject to supply by only one Vendor. In order to avoid any
mismatches of connection sizes of adjacent equipment, as well as for the purpose of proper required
calculations to determine equipment parameters, it is prohibited to exclude any equipment items from the
scope of delivery as per these Technical Specifications.

Process diagram, instrumentation diagram of H2SO4 Combustor Package shall be agreed upon with the
Client, JSC "Giprogazoochistka" and design Licensor.
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2. HAMMEHOBAHMHE, HASHAYEHHUE U OBJIACTh IPUMEHEHMS
NAME, SERVICE AND APPLICATION AREA

Haumenosanue: Vsen neun cxuranus H2SO4. Jlanee no Tekcty — y3ed.

V3en BKAIOYaeT B cebs crenyrollee 000pyI0BaHHE:

- 'openka neun — 1mr.;

- Ieus cxuranus H2S04 nos. H-101 — lwT;

- Knanannas cGopka - 3.

Heus cxxuranns H2SO4 ¢ npuHy uTeNbHOM TArod npejHa3zHAaueHa IS CHKMraHWs TOIUTMBHOLO rasa,
KHCJIOTO ra3a M OTpabOTaHHOM CEpHOH KMCMOTHI ¢ H3OBITKOM BO3AyXa JUIS TEPMMHYECKOTO OKHCIECHUS C
00pa30BaHHEM TEXHOJNOTHUECKOTO Iasa.

V3ell BXOAMT B COCTaB YCTAHOBKM YTHIM3alMH CEPOBOAOPO/A (MK-2), pasmermieHHON Ha nuomanke
OAOQO "Cnaenedtp-AHOC".

[lnomanka pacnonaraercs B Spocnasckoit obmactu P®, r. Spocnasns, Mockosckmii np-T., 1.130,
npoMmtomanka OAO «CnaeHedTs-AHOC».

JlivHa neyn, BKIIOYAs ropesiky He J0JkHa mpeBeimath 7000 MM. MakcuMaibible rabapuThl KIanaHHOM
cbopku 4,0x2,0x2,5m (JIXILIXB). B ciryuyae HEeBO3MOKHOCTH cobionenus rabaputos, [TocTaBIMK H0KEH
MPEAOCTABUTEL HOBbIE rabapuThl ¢ 000CHOBaHHEM pelueHis. HoBble rabapuThl JOMKHBI GBITH COrIacOBaHbL C
AO "Tunporazoouuctka" 1 OAO "Cnasuedre-STHOC",

Name: H2504 Combustor Package. Hereafter referred to as — the Package.
The Package includes the following equipment:
- Combustor burner — 1pcs.;
- H2S04 Combustor, H-101 — Ipcs;
- Valve assembly - 1pcs.
Forced-draft H2S04 Combustor is designed for combustion of fuel gas, acid gas and spent sulphuric acid,
and excess air for thermal oxidation with production of process gas.
The Package is a part of Hydrogen Sulphide Processing Unit (MK-2), located at OJSC "Slavneft-Y ANOS"
site.
The site is in Yaroslavl region, the RF, Yaroslavl, Moskovskiy pr-t., 130, industrial site of QJSC
«Slavneft-Y ANOS».
Combustor length, incl. the burner, shall not exceed 7000 mm. Maximum sizes of valve assembly are
4.0x2.0x2.5m (LxWxH). If the sizes cannot be maintained, the Vendor shall provide new sizes with

substantiation of the solution. New sizes shall be agreed upon with JSC "Giprogazoochistka" and OJSC
"Slavneft-YANOS".
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3. TEXHUWYECKHME TPEBOBAHMS / TECHNICAL SPECIFICATIONS

3.1 Mcxoamnbie 1anHble Ha ropenky neun cxuranas H2S04 / Initial Data for H2S04 Combustor Burner

- HaumenoBaHue napameTpa 3HaueHue Ea. nam.
Parameter Description Value Un.of Meas.

1 Konuuectso pabounx wr.
Number of operating items ! pcs.

. Konuyectso pesepeHbix 0 wr.
Number of spare items pcs.
KonuuectBo 06wee wr.

3 Total number ! pcs.

4 Mecro ycranoekm obopyaoBaHus Ha HAPYHHOM YCTAHOBKe
Equipment mounting location outdoors
Knumatuyeckoe ucnonHedue no FOCT 15150-69

. Climatic design as per GOST 15150-69 ¥l

6 Kateropua pasmewenma no FOCT 15150-69 i
Location category as per GOST 15150-69

7 MecTo pacnonomKeHua Ha neyun oxuraHua H2504 nos. H-101
Location on H2504 Combustor, tag no. H-101
Tun 3KcnayaTaLmmu CHMMTaHWE KMCNOTO a3a € OTPABOTAHHOW CEPHON KNCAOTON

8 ; c u3BbiTkom Bozayxa / Combustion of acid gas and spent
Service sulphuric acid and excess air
MOLWHOCTL ropenku Onpepensertca MNocTaBiymkom

2 Burner capacity To be determined by Vendor

10 [ manasoH ycroluneol pabotbl Onpepgenserca NocTaBuwMKom
Stable operating range To be determined by Vendor
- Pexum paboTbl ropenku
Burner operation case
11 Pexnm 1 Cruranme oBeJHEHHOMO KMCAOTO r?Ba C HACkILEHHOM CepHOM KKCROTOH (NpU cpeaHed TemnepaType camoro Tenaoro Mecala) (pacyeTHblii)
Case 1 Combustion of lean acid gas and saturated sulphuric acid {at average temperature of the warmest month) {design)
1.2 Pexmm 2 Cruranme 0B6eAHEHHOTO KMCAOTO asa ¢ 50-10 % HAchILLeHHOI CepHOM KMCAOTBI (nPh MUHWUMANBLHOH TEMNEPATYPE OKPYHAIOWETO BO3AYXa) (MAHHME bHBIf)
Case 2 Combustion of lean acid gas and 50 % saturated sulphuric acid (at ambilent air minimum temperature) (minimum)
%9 Pemiim 3 Nyckosoit pexxum (pabota Ha TONAMBHOM raze)
Case 3 Startup case (fuel gas operation)
11.4 Pexnm 4 - nepexogHoi: CuraHme KMCNoro rasa - 25% M TONAMBHOTO rasa - 75%
Case 4 - transient: Combustion of acid gas (25%) and fuel gas (75%)
115 Pexum 5 - nepexogHoi: Cxuranme kucnoro rasa - 50% 1 TonAmBHOro raza - 50%
i Case 5 - transient: Combustion of acid gas (50%) and fuel gas (50%)
116 Pexwum 6 - nepexcaHon: CuUraHue KMCNoro rasa - 75% v TONAMBHOIO rasa - 25%
Case 6 - transient Combustion of acid gas (75%) and fuel gas (25%)
117 Pexum 7 CuraHue KUCNoro rasa - 100%
Case 7 Combustion of acid gas {100%)
PEHVIM 8 ITovacoeon NPH NepBOHavaAbHOM NYCKE, CYLLKe Ev‘repoam C YHa3aHWEeM pacxOfioB, AdBAGHHM NO TONAKBHOMY rasy, BO3AyXy Ha ropeHue u pasﬁaaneuue ]
11.8 P~ TemnepaTypel 8 newd / Hourly at initial startup, lining drying with the specified flowrates, pressures of fuel gas, combustion air and dilution air, and combustor
TR TToaCa B oW A ERETI TYCRAY, PO RREe W oA o CoeTamHon « yasar vt Famvoros, B eroi R o omy sy Sosmyy T Top e
11.9 Ca56 pa3baeaenue 1 Temnepatypel B neun / Hourly at furtl'fer s!‘al‘tups, r:va{m\‘ng.-up from cold condition, with the specified flowrates, pressures of fuel gas,
T L o e o o s
11.10 Case 10 rasy, BO3AYXY Ha ropeHue u ;E:S::anenue W TemnepaTypel B neuw / Ho.urlv ?t shutd-owln, wr?en operating combustor is cooled down, with the specified
{3}

Mpumeyanua K pazgeny "TexHuueckue tpebosanma”
Notes to Section "Technical Specifications”

5 |
E’ %g n.8. lopenka AonHa BbiTh YCTOMUMBA K 3arPRIHEHMIO MEXAHUHECKMMU NPUMECAMY (YacTuLLl He Gonee 1mm) 0TPabOTaHHOM CEPHOM KMCNOTI.
: = n.10. FopenoyHoe yCTPORCTBO A0NKHO YCTOHYMBO PaBoTaTh BC BCEX AMANa30oHax (He A0MKHO BO3HMKATL PE3OHAHCHBIX ABASHMI U MHbIX BUBPaLMIA CBA3AHHBIX C
& & HOPManbHOM akcnayaraumei o6opyaosaHma ). MOCTaBUMK 0/DKEH YKA3ATb AMANA30H YCTORMNBOM PaBOThi rOPE/KIA HE OCHOBAHMM AAHHBIX TEXHUYECKMX
Tpe6osaxui, A/1A TONNMBHOTO rasa, KUCIOTO rasa, oTpaboTaHHOM cepHOM KUCNOTLI.
N.11. NMocraBwyK AONKEH NPEAOCTIBUTL NiaHHbIE O PeXUmMaXx paBoTkl ropenku, B Tom Yucne paboTy Ha TONAMBHOM rase.
\(\_‘ B KOHCTPYKUMM TOPeNKN HE AO/MKHO BbITh MECTHBIX PErYMPOBOUHBIX MEXAHWUIMOB /1N KOPPEKLMM GaKENa M PEXUMa ropeHus. TOPEnKa JoMKHa BbiTh
\ CNPOEKTMPOBaHHA NOA KOHKPETHBLIE YCNOBMA IKCNAYaTaLMHU.
e 2 \
Et g[:\ it.8. The burner shall be resistant to contamination with mechanical impurities (particles of not more than 1mm) of spent sulphuric acid.
§ E ?% it.10. The burner operation shall be stable in the whole working range (resonant phenomena and other vibration that is related to equipment normal running
= \\ shall not occur). The Vendor shall specify stable operation range of the burner based on the Technical Specifications data, for fuel gas, acid gas, spent sulphuric
2 i: acid.
‘Q It.11. Vendor shall provide data on burner operation conditions, incl. the ones for fuel gas operation.
o Burner design shall not have local adjustment devices for control of flare and combustion conditions. The burner shall be designed for specific operation
conditions.
B ::_:h ‘\\\ Nuct
8. Page
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3.1 Ucxoanmble fanHble HA ropejky meun ckuranus H2S04 (npoposKeHue)

Initial Data for H2SG4 Combustor Burner (Cont'd)

- HauwmewnoBanmne napamertpa 3HaueHune Ea. uam.
- Parameter Description Value Un.of Meas.
1 PacueTHoe pasneHve kopnyca 0,02/munyc 0,005 Mra (n36.)
Shell design pressure 0,02/minus 0,005 MPa(g.)
. Pabouan Temnepatypa KOpNyca MuHUManbHas (MUHMMaNLHaA TemnepaTtypa meranna) . o
Shell minimum operating temperature {minimum metal temperature)
3 Pabouas Temneparypa Kopnyca makCumanbHaa Onpegenaerca MNocTaguwmukom oc
Shell operating temperature, maximum TBD by Vendor
PacyeTHaa Temnepatypa KOprnyca MakCMManbHan
4 ; ; 343 °C
Shell design temperature, maximum
PacyeTHaA Temnepatypa ¢pyTepoBKku
5 e 4 T.yp frrep 1100 e
Refractory lining design temperature
Mpubaska Ha KOPPO3NIO Ha KOpNYC MM
6 g 2,0
Corrosion allowance for shell mm
KoapduumeHT u3bbiTKa BO3AYXa
7 ) 1,19 -
Air excess factor
] MaKCUManbHbLIA AONYCTUMBIN YPOBEHD LWYMa 80.00 nBA
Maximum allowable noise level ! dBA
g DaKTMyecKuil ypoBeHb 3BYKOBOTO AaBNEHHA Onpepenaerca MocTaBuukom ABA
Actual sound level TBD by Vendor dBA
10 Metop pacnbina H2S04 BO34YXOM
Method of H2504 atomization by air

MpumeuaHua K pasaeny "TexHuueckue TpebosaHma"
Notes to Section "Technical Specifications"
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.2, 3. UCTHHHBbIE 3HaYeHUA paBoqeli TeMNepaTypbl CTEHKW METaANA B 3UMHMI W NETHWI NEPHOL, A0/KHBI BbITb COTNACOBAHHDI

€ 3aKa34MKOM Ha CTAAMM PACCMOTPEHUSA TEHAEPHOM AOKYMEHTALMW (NPEANOKEHNA Ha NOCTaBKY). Meub AOMKHA BbIACPIKUBATL NONHLINA OCTAHOB Ha ropsauMx pabouux
ycnoBuax Bes paspylieHus Kakux-mbo YacTei uz-3a neperpesa

n.2. KOHCTPYKUWA KaMepbl CropaHus 4oAMHa 06eCcnedmnsaTh TEMNEPATYPy CTEHKY B CAMOMH XONOAHOM TOUKE BBILLE YKAZAHHON MUHIUMAALHO TemnepaTypsl NOBEPXHOCTH
CTEHKW AN1R NPEAOTBNAWEH A KOHAGHCALMM KUCNOTI HA MOBEPXHOCTH M COOTBETCTBEHHO KOPPO3UM. ITO AOCTUFAETCA NYTEMUCTONL30BAHUN TOHKOTO C0S BHYTpPEHHEWH

M30NIALAK C BOAOHENPOHEUAEMbIM NOKPLITWEM. TIpH ADYrOM BAPUAHTE HE MCNO/B3YETCA M30NALMA U KOPMYC MMEET FEePMETHHUHOE MOKPBITUE OTKPLITOS CBEPXY M CHUY ANA
BEHTUAALMM ECTECTBEHHOMN LIMPKYAALMUEH.

n.5. MakcumManbHo-40NyCTMMan TemnepaTypa TEXHONOTMHYECKOrO 1233 Ha KOPOTKWIA nepuog, - 1100 oC.
n.6. [lonyck Ha KOPPO3MIC TO/LKO ANA YINEPOAMCTON M HUIKONETMPOBAHHOM CTanu.

n.7. KoadpduumenT nabbiTka B034yXa ONpeEnseTca Kak HM3/4 TEKYLLETO PACX0/Aa BO3AYXA, AENEHHBIE HA HM3/4 pacxona Bo3ayxa npu CTEXHOMETDUYECKOM FOPEeHUU,
KoadduueHT nabbitka 803ayxa AOMKEH YTOMHATBLCA 0CTABLUMKOM.

it.2, 3. Actual values of metal wall operating temperature in winter and in summer are to be agreed upon with the Client at the stage of tender documentation {proposal
for delivery) consideration. The combustor shall withstand complete shutdown under hot operating conditions without damage of any parts due to overheating

it.2. Combustion chamber shall be designed in such a way that the wall temperature at the coldest spot shall be higher than the specified minimum temperature of wall
surface in order to prevent acid condensation on the surface and consequently corrosion. This is achieved by using thin layer of internal insulation with water-

proof
coating. In other option the insulation is not used, and the shell has impermeable covering that is open at top and bottom for natural circulation ventilation,
it.5. Maximum allowable temperature of process gas for short run - 1100 oC.
it.6. Corrosion allowance is mentioned for carbon and low-alloyed steels only.
it.7. Air excess factor is evaluated as nm3/h of current air flow rate divided by nm3/h of air flow rate at stoichiometric combustion.
Air excess factor to be specified by the Vendor.
Nuer
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16017-43/6-TX.TT.H-101 e
Ham. Ronyy Tct No pok. I'lo,n-n. ata 7
Rev. N.count. Page Doc.N_g_ Signed qu Date

®opmat A4 / Size A4



3.1 Mcxoanbie faHHBIE HA TOPEJKy ne4n cxuragns H2S04 (mpoaomkenue)

Initial Data for H2SO4 Combustor Burner (Cont'd)

Yceaosus mpouecca / Process Conditions

No HaumeHosaHue napametpa 3HaueHue En. uzm.
- Parameter Description Value Un.of Meas.
Pexum nycka
Startup Conditions
1 Konmuectso BO3AyXa ANA CKUTaHWUA 01 MMHMMANbHOTC PEXMMa N0 TONAWBHOMY rasy 2889.0 Krfu
Quantity of combustion air for minimum case of fuel gas operation 5 kg/h
2 KonuuectBo BO3AyXa AR CHUraHWUA A1A MAKCUMANbHOTO PEKWMA N0 TONAWBHOMY rasy — Kr/y
Quantity of combustion air for maximum case of fuel gas operation ; kg/h
3 KonnyecTso TONAMBHOTO rasa MUHUMaNLHOE 160 Krfu
Minimum quantity of fuel gas ] kg/h
i KonuuecTso TGRAMBHOTO rasa MakcMmansHoe 710 Krfu
Maximum quantity of fuel gas ’ kg/h
5 KonnyecTBo TexHONOTMYECKDTO ra3a MUHMMAaNbHOE 2907 Krfu
Minimum quantity of process gas kg/h
6 KonnuecTBo TeXHONOrMYECKOTO ra3a MakcumanbHoe _— Krfu
Maximum quantity of process gas kg/h
Paboune ycnosua (npu nycke)
Operating Conditions (during startup)
7 Temneparypa Bos_,u,yxa MuHYc/ minus 46 °C
Temperature of air
8 Temnepatypa TON/MBHOrO rasa 80 o
Temperature of fuel gas
9 Temnepa-rypa.s neuu MHHHMB.AHI:.\HBH 200 o
Temperature in combustor, minimum
10 Temnepawpa.a neuu Maxcmman?uaﬂ 975 o
Temperature in combustor, maximum
1 CogepwaHue NOX B npoayKTax CropaHma 100 ppm (MOANbH.)
Content of NOX in combustion products ppm (mole)
12 Copepwanue CO2 8 NnpoayKTax CropaHua (NP1 MUHMMANbLHO/MaKCUMaNEHOM PEXMME) 0,99/4,16 %06
Content of CO2 in combustion products (in minimum/maximum case) ‘ ’ vol.%
13 Copepwanue O2 B NpoflyKTax cropaHua (NpM MUHMMANbHO/MAKCMMaNbHOM pexUme) 18,8/12,0 -
Content of O2 in combustion products (in minimum/maximum case) e vol.%
14 AaBneHue B NeYM Npy MUHUMANBHOM peXnme 0,01 MnMa
Pressure in the combustor at minimum capacity ! MPa
15 LaBneHue B neun Npyu MaKCUMaNbHOM pesKMme 0.01 MnMa
Pressure in the combustor at maximum capacity ! MPa
MaKcMManeHo A0NYCTUMBINA Nepenag, aBneHus OT BXOAA BO3AYXa A0 BLIXOAA TEXHOMOMMYECKOTO rasa M3
16 neun (noarsepxaaerca MNocTaBUMKOM) 0.0025 MnNa
Maximum allowable pressure drop from air inlet to process gas outlet of the combustor (to be confirmed ’ MPa
by the Vendor)
17 Tenn‘oTa cropaHM'n -MMHVIMaﬂbHaH 0,800 row/u
Heating value, minimum Gl/h
18 TEI‘I!I-OTa cropaHua fwchwmaanan 3.420 O /u
Heating value, maximum Gl/h
19 MNOTHOCTL TEXHONOMMYECKOTO ra3a NPU HOPManbHbIX YCNOBUMAX* (MUH./MaKC) 1,29/1.27 Kr/m3
Density of process gas at normal conditions* (min./max.} ! - kg/m3
2 g
i
o & Mpumeuarua k pasaeny " Ycnosua npoyecca”
Notes to Section "Process Conditions"
*-npu0°Cw101,3 kMNa
n. 1-6. NoarsepxnaeT NOCTaBUMK TOPENKH.
\\ n.16. OBuiee MaKCUMaNLHOR MAPABAMYECKOE CONPOTUBAEHHUE HA TOPEAKY 1 Kamepy CropaHms.
§ § ‘\ PacnblieHne CepHOoN KMCAOTbI B NEYHM - TeXHUYECKUM BO3LYXOM.
=B ¥
£ of T
él gl% *-at0°Cand 101,3 kPa
:g ; it. 1-6. To be confirmed by Burner Vendor.
\ it.16. Total maximum flow resistance of the burner and combustion chamber
s\h Sulphuric acid atomizing in the combustor - using plant air.
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3.1 Hexoanbie JaHHbIE HA ropeaKy neun cxkuranus H2S04 (mpoomkeHue)
Initial Data for H2SO4 Combustor Burner (Cont'd)
Yciaosust noomecca / Process Conditions

Ne HauvmeHoBaHue napameTpa 3HaueHue Ea. u3am,
h Parameter Description Value Un.of Meas.
OcHOBHO# pexkum paboTsl
Basic Operation Conditions
1 Pacxos, KUCAOro ra3a Ha CuWraHue {pacHeTHslid/MUHUManGHbI) 721,0/373.0 Ky
Flowrate of acid gas for combustion (design/minimum) : : kg/h
2 Pacxop, cepHoi KMC{IOTI:‘I Ha cmnrawe.(pacqero-.uuﬁ/m‘nﬁumanhnbm) 1713,0/856,0 Ky
Flowrate of sulphuric acid for combustion (design/minimum) kg/h
3 Pacxog BO3Ayxa Ha pacnbineHne (pacueTHbIR/MUHUMaNbHDINA) 445.00 Kr/u4
Flowrate of atomizing air (design/minimum) ! kg/h
4 Pacxop Bo3ayxa Ha C.H(MI'E’IHVIE (.pvaeTH.blﬁ/MHHMMaﬂbelﬁ) 3766,0/1697,0 Krfu
Flowrate of combustion air {design/minimum) kg/h
Pabouue ycnosua (npu paborte)
Operating Conditions (when running)
5 Temneparypa unc;!oro rasa 70 oc
Temperature of acid gas
6 Temnepatypa cepHO KUCNOTbI 24 oc
Temperature of sulphuric acid
4 Temnepatypa B034yxa Ha pacnbinexue (pacyeTHan/MUHUMabHaA) 30/munyc 46 .
Temperature of atomizing air (design/minimum) 30/minus 46 e
8 Temnepatypa Bosayxa Ha. rope‘mue 247 o
Temperature of combustion air
g Temnepa‘rypa‘s nevu 975 oc
Temperature in combustor
10 Copepanue O2 B npoayKTax cropaHma 3000 %06
02 concentration in combustion products ! vol.%
11 ﬂ,aeneuufe B reyu npu MMHMMB{]b.HUM pemwM.e 0,0034 MTMMa
Pressure in the combustor at minimum capacity MPa
12 [aBneHue 8 NeYy NPU MaKCUMaNbHOM pexume 001 MMa
Pressure in the combustor at maximum capacity ' MPa
MaKcumManbHO AONyCTUMBINA Nepenasa A3aBNEHWA OT BXOAA BO3AyXa /10 BbIXOA3 TEXHONOTMYECKOTO 1a3a 13
13 neun (noarsepsaaetca MNocTaswmKom) 0.0025 Mna
Maximum allowable pressure drop from air inlet to process gas outlet of the combustor (to be confirmed ’ MPa
by the Vendor)
14 Tenn.oTa cropaf—ma- pacyetHas 6,530 IO/
Heating value, design Gl/h
15 Tenn.crra cropaHn.ﬂ -MHHMMaJ’IbHaﬂ 3,430 [O/u
Heating value, minimum Gl/h
16 Tennosbie notepn 0,43 A/
Heat losses GJ/h
i KDHLLEHTal.[‘VIﬂ nbinv 8 ?TpaﬁoTaHHoﬁ Cfapnt?ﬁ KucnoTe 792,0000 mr/Hm3
Concentration of dust in spent sulphuric acid mg/nm3
TpeboBaHUA K KOHCTPYKUMM ropenku: / Requirements to burner construction:
LTlpeaycmoTpert Bo3MOKHOCTb Be30NacHOTO AeMOHTama GOPCYHOK N0 OTPabOTAHHON CEPHON KNCAGTE NPH Pabo4MX NapameTpax B Ne4M. [lemoHTam GOPCYHOK AOAMER
npoussoauTcA 6e3 NpepbiBaHMA NOAAYM TEXHHYECKOTO BO3AYXA Ha pacrbi/ieHue CepHOi KWCAOTbI Ha dopcyHKy. KonuyecTso $opeyHok 4omKHo 6biTh TpH (2 B pabote 1B pesusuu,
HE NPOAOMKUTENBHOM NO BpemeHM). MaTepranbHoe MCNONHEHWE OTONOBHUKOS POPCYHRM, HAXOAALUMXCA B NEYM - Hastelloy C276.
Oro/IOBHMKM NS OKUTAHUA KUCAOTO Fa3a, TONAMBHONO ra3a AO/KHbI BblAEPHKUBaT Bo3seiicTBME (B TEYRHUM 30muH) paBouei TemnepaTypb Nedu B CyYae BHE3ANHOTO
npeKpaledka NoJayk Bo3Ayxa Ha ropedue, pasGasneHue Npu asapuitHom ocTaHose,
2 2 2. B KOHCTPYKUMH FOpenKy Neyvn He UCNONb30BaTL WNOHOYHbIE, 3aK/IeNoYHbIe coeauHeHua, CoeguHeHne DE350thlX 3NEMEHTOB OCYLWECTBAATL C nomMoilbo
E E GonToeoro/WNUNeHoro coeaMHeHns, CoeIMHEHUA TUNa “pesbba B Tene" He NnpUemnemsl.
3 1.The provision shall be made for safe dismantling of spent sulphuric acid nozzles at combustor operating parameters. Nozzles shall be dismantled without ceasing of plant air flow
2 & for sulphuric acid atomizing to nozzle, The number of nozzles shall be three (2 - operating, 1 - for spares, for short period of time). Material of nozzle tips that are in the combustor
is Hastelloy C276.
Tips for combustion of acid gas and fuel gas shall sustain the exposure (during 30 min) to the combustor operating temperature in case of sudden failure of combustion and
dilution air flows in case of emergency shutdown.
2. Keyed and rivet connections shall not be used in burner and combustor designs. Bolted/ stud-type connections shall be applied for connection of collapsible elements. "Thread
in body" type connections are inadmissible.
g & Npumeyanua k paspeny "Yenosna npouecca” / Notes to Section "Process Conditions”
;[ g : n. 1-4. MoaTBepxaaeT MoCTaBLIMK TOPENKU.
E'( i B _' N.16. MakcumanbHo A40NYCTUMBIE TENAONOTEPH BKIOYAIOT OTEPHM Ha FOPENKE U B Kamepe CropaxuA. Tennonotepu 8 PacYeTHOM CAy4ae AT CHUMEHUe
i Temnepatypbi Ha 25°C Ha BbIXOAE TeXHONMOTMHECKOTO rasa. TenonoTeEPH AOMKHL! YTOUHATCA MOCTABIMKOM,
Y % it. 1-4. To be confirmed by Burner Vendor.
P it.16. Maximum allowable thermal losses include losses across the burner and in combustion chamber. In the design case thermal losses induce temperature decrease
= by 25 *C at process gas outlet. Heat losses shall be precised by Vendor.
s Efs ncT
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3.2 Hcxoaubie AaHHBbIE HA KamMepy neun caxuranus H2S04
Initial Data for H2SO4 Combustor

No Haumewosanue napamerpa 3HaueHue En. vam.
Parameter Description Value Un.of Meas.
1 Konuuecteo paboumx 1 wr.
Number of operating items pcs.
5 KonwyecTtso pesepsHbIx 0 wT.
Number of spare items pcs.
3 Konnyectso obulee 1 W,
Total number pcs.
4 MecTo ycTaHoBKM 060pYA0BaHHMA Ha HapYMHOW YCTaHOBKe
Equipment mounting location outdoors
. Knnmatuyeckoe mcnonHeHue no FOCT 15150-69 i
Climatic design as per GOST 15150-69
6 KaTteropua pasmewerus no FOCT 15150-69 B
Location category as per GOST 15150-69
7 Peywum paﬁOTbI neumn CiMraHmMe KMCAOTO ra3a M 0TpaBOTaHHOI cepHON
Combustor operation case KHCAOTbI € TOPA4MM BO3AYXOM ANA NoAydeHus S02-
COAEPHEILEro rasa
Combustion of acid gas and spent sulphuric acid and hot
air with production of 502-containing gas
8 ,ﬂ,maMETp KOpNyca annapata Onpepgenaetca Mocrasuwukom MM
Combustor shell diameter TBD by Vendor mm
9 [nvHa kopnyca Cnpegenaetca Mocrasuymkom MM
Length of shell TBD by Vendor- mm
10 TemnepaTtypa CTeHKM KOpNyca MakcumManbHan (npu pabote neun) Onpepenaetca MNocTasuykom o
Shell wall temperature, maximum (when Combustor is operating) TBD by Vendor
11 Temnepatypa CTEHKM KOPNYCa MUHUMansHaa (npu pabote neuu) 245 o
Shell wall temperature, minimum (when Combustor is operating)
12 Hanuune sHyTpeHHei neperopogku/creHkm na )
Internal checker wall yes
i MpurbaBKa Ha KOPPO3UID 5 MM
Corrosion allowance mm
|3'Ha3anmn K paspeny "Texnuueckue ycnosua" / Guidelines to Section "Technical Specifications”
n. &,5. CoOTHOWeHHE A/1HET KaMepEI CTOPaHnA K AHaMETPy RAaMepLl CTOPaHNA AOAMHO COCTABARTE 3. 1P 5TOM AG/IRAG BLIAED TBCA YCADBHA NPEGLIBANMA TEKHONOTHMECROTO 1333 B KaMEPE cropanmn |

paeHoe 2 c.

n.10,11. ToAwmHa OrHEYNOpHIX CACE8 AoNHKHa BbiTe NpoBepeHa U n3mMeHeHa, eciu 310 ByaeT Heobxognmo, AnA BeINOAHEHUA TpeBoBaHHii no MUHUMANBHO/MaKCUMaNbHO AONYCTUMOH TeMIEPaTYPe CTeHKK
KOPMyca Npy Cnefyioumx yeAOBHAX:

BapuaHT skcnnyataumm:

Temn. TexHonorky. raza °C 975
Temn. okpy. cpeabl °C Munyc 46
CropocTb BeTpa m/c 5
Temnep. cTeHku Kopnyca °C > 245

NpoussoauTens aomuen noaobpath GopMmy kupnusei AR obecnederis cTabUALHOR U HafeKHON PaBoTbl KOHCTPYKLMM.

UcTunkble 3HaueHun paboueli TeMNEPaTYPLI CTEHKU METanna B SUMHHI W IETHUM MEPHOAbLI MOTYT BbiTh BbIWeE (NO yemoTpeHuio Npou3sofnTena) u aoamHel BLITL COMNACcOBAHBI ¢ 33KAZUMHOM Ha cTagum
PACCMOTPEHWR TeHABPHOI AOKYMEHTaLUNHN (NPEONEHHA Ha NOCTABKY).

MaKcHMaNbHO-ACNYCTHMERA TEMINIEPATYPA TEXHONOTMYECKOTO Fa3a Ha KOPOTKWi Nnepuog, - 1100 oC.

Bzam. uHe. N2
Repl. Inv. Ne

HOHCTPYKUMA Kamepbl CropaHka Ao/mKHA 0GeCnednBaTL TEMAEPaTYPyY CTEHKK B CAMOH X00AHOM TOYKE BbILE YKa3aHHOI MAHUMA/ILHOH TeMNEPaTypbl NOBEPXHOCTH CTEHKM ANA NpeaoTEPaleHUA KOHABH ALK
KHC/IOTbI Ha NOBEPXHOCTH W COOTBETCBEHHO KOPPO3UM. 3TO AOCTHTAETCA NYTEM WCNOBIOBAHUA TOHKOTO CIOA BHYTPEHHER H30NALMM € BOJAOHENPOHHLAGMBIM NOKpbITHEM. MpH APYrom BapHakTe He UCnoNbayeTca
M30NRUMA W KOPNYC MMEET rePMETHYHOR NOKPBITE OTKPLITOE CBEPXY W CHU3Y [1A BEHTUARLMM ECTECTBEHHON LMPKYARLME.

Meus poMmKHa BLITh CPOSKTUPOBaHa TakuM 06pasom, UToGbI OGRCNEUHBATE Ha/LNENKALLLYID CKOPOCTS HATPEBa W OX/AMJeHHA KPIMYHOH dyTEpPOBKM. OcoBeHHo NEepBOHAYaAbHYIO CKOPOCTL Harpesa. MsroToBHT b
AOMKEH YTOYHUTLNPABUNBHOCTD YCTAHOBKW AATHWKOB TEMNEPATYPL! AANA OBecneveHns KOHPOAA CKOPOCTER HArPeBa M OXAAASHUA KUPRMYHOM dyTeposkn, MNpeanonomutenbHbiA MEepPHOA, CYLKN KMPNUYHOR
byTeposku coctasreT 100-150 yacos. MaroToBMTENb AOMKEH NPEAOCTABHTL npoieaypy neproaa nepi OA CYLIKK
GbIT NOAHATA A0 YKa3aHHOW HOPMANLHOM p i T TYPbI M BblAED ym 24 vaca,

p oift yTepoBKK. BO BpemA 3TOr0 NepHoAa TeMNepaTypa NPeANoUTHTEALHO A0AMHE

n. 12, KoavuecTso v TN YCTPOIHCTE cmeleHma onpeaensetca MNocTaslumukom. TpeByeTca yCTaHOBKa AYeHCTOi NeperopoaKk. AMenCTas NeperopoaKa Ao/bKHA BbiTb HIrOTOB/EHA K3 Pa3BOPHbIX WeCTUIPaHHBIX
KHpnuuei ¢ oteepctiem, MaTepuan adenctol neperopoAku AoMKeH BbiTb YCTOHUMBE K 2PO3UM.

Moan. u pata

T A ST

it. 8,9. Combustion chamber length ta diameter ratio shali be 3, Meanwhile residence time for process gas in the combustion chamber shall be maintained as 2 5.
it.10,11. The thickness of the refractory layers shall be checked and adapted if required to meet the min/max allowable shell wall temperature at the following conditions:
Operation case:

Pracess gas temperature °C 975
Ambient temperature °C minus 46
Wind velocity m/s 5
Shell wall temperature °C >245

The Manufacturer shall select the shape of the bricks for a stable and robust operation of the structure,

Actual values of metal wall operating temperature in winter and in summer can be higher (at Manufacturer’s discretion) and shall be agreed upon with the Client at the stage of tender documentation (offer

for delivery) review.
Maximum allowable temperature of process gas for short run - 1100 oC.

Combustion chamber shall be designed in such a way that the wall temperature at the coldest spot shall be higher than the specified minimum temperature of wall surface in order to prevent acid condensation on the surface and consequently corrosion,
is achieved by using thin layer of internal insulation with water-proof coating. In other optian the insulation is not used, and the shell has impermeable covering that is open at top and bottom for natural circulaticn ventilation.
The combustor shall be designed in such a way as to ensure the appropriate rate of brick lining heating up and cooling. In particular, the initial rate of heating up. The Vendor shall specify the proper positioning of temperature transducers te monitor the rates of|

This

brick lining heating up and cooling. The estimated time of brick lining drying is 100-150 hours. The Vendor shall submit the pracedure for Initial drying of brick lining, During this period the temperature shall be preferably rajsed to the specified normal operating
temperature and shall be maintained for at least 24 hours

it 12. The number and tvpe of mixing devices shall be determined by the Vendor, It is reguired to provide checker wall. The checker wall shall be made of demountable b

Lorforated bricks, The material of checker wall shall be erosign-rasistant

3e
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3.2 UexoaHbie JaHHbIe HA KaMepy ne4n ckuranus H2S04 (mponomkeHue)
Initial Data for H2S04 Combustor (Cont'd)

Ne HaumenosaHue napamerpa 3HaueHue Ea. vam.
- Parameter Description Value Un.of Meas,
" PECHETHa.FI TemnepaTtypa Kopnyca 143 o
Shell design temperature
5 PacueTHan Temnepatypa marepuana GyTeposKM 1100 "
Refractory lining material design temperature
3 PacyetHoe pnaeneHue Kopnyca 0,02/munyc 0,005 MMa
Shell design pressure 0,02/minus 0,005 MPa
Ycnosus nponecca / Process Conditions
Ne HaumeHosanue napamerpa 3HaveHue Ea. uam,
- Parameter Description Value Un.of Meas.
K BO TE! 0 MaK a
4 om.mecr 0T xrfonornuecx ro raza MakCMMansLHoe 645,00 Kr/y
Maximum quantity of process gas ke/h
= KonuyecTso TeXHONOrMYECKOrO ra3a MUHUMAnsLHoe 3372.00 Kr/y
Minimum quantity of process gas ' kg/h
6 Temnepatypa B annapare MakCMManbHasa 975 .
Maximum temperature in combustor
aBNeHue are
7 Aasn HPI. B annapar 0,010 Mna
Pressure in combustor MPa
g Fmapasnuyeckoe cONpPoTUBNEHKe annapata 0.0025 Mnfa
Hydraulic resistance of equipment item ) MPa
TpeGoBanus k Texnomoruyeckomy rasy / Requirements to Process Gas
Ne HaumeHoBaxue napametpa 3HaueHue En. uam.
- Parameter Description Value Un.of Meas.
2
9 Copepranue O 3,00 Y%Mmonb
Content of 02 mole %
10 Mauf:wmanbuoe coaepxaHe NOx 135,00 ppm (06.)
Maximum content of NOx ppm {vol.}
11 MakcumanbHoe cofepxaHue yrepoaa 500 mr/RHm3
Maximum content of carbon ¢ mg/nm3
is MakcumanbsHoe cogepxanve H2S 50.00 ppm (06.)
Maximum content of H2S 5 ppm {vol.)
MakcumansHoe cogepwanme SO3
13 5437,00 ;
Maximum content of SO3 ppm (06.)
0 MakcumanbHoe cogepmanme CO 50,00 ppm (06.)
Maximum content of CO 4 ppm {vol.)
- MakcumansHOe coaepXaHye NeTyYnxX OPFraHNYeCcKX CoOeuHeH U 380,00 mr/RHm3
i Maximum content of volatile organic compounds ’ mg/nm3
=2
¥
5
%\‘{ Mpumevanuna k pasgeny "TexHuueckue ycnosua"
\ Notes to Section "Technical Specifications"
s g (\\ n.2, MakcmanbHo AoNycTMMan TemnepaTypa TeXHONOTMYECKOTO a3a Ha KOPOTKMIA nepuog, - 1100 oC.
5 = n.8. O6lee rapaBnMIecKoe CONPOTMBACHWE Ha FOPENKY M KaMepy CropaHma
g ;\ n.9-15. TocTasumk AOMKEH NOATBRPAUTL, YTO TPGOBAHUA K TEXHONOTMYECKOMY rasy AR PACUETHOrO Bap1aHTa ByayT AOCTMraTHCA OAHOBPEMEHHO W N0
= 3 b TeMnepaType B Kamepe CropaHua 1 no Bpemenn npeboiBaHua
] ™~
\b it.2. Maximum allowable temperature of process gas for short run - 1100 oC.
o it.8. Total flow resistance of the burner and combustion chamber
it.9-15. Vendor shall confirm that process gas requirements for design case will be met both as to the temperature in the combustion chamber and as to
residence time.
3
g =
s EI(\} Nuct
s 5%, _Page |
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3.3 Mcxonuble nannbie HA CHCTEMY YIIPAB/JIEHHS M PEryJJHPOBAHHS neun ckurannsi H2S04
Initial Data for Control System of H2S0O4 Combustor

Ne HaumeHoBaHMe napamerpa 3HaueHue En. uam.
" Parameter Description Value Un.of Meas.
Cucrema ynpagienus
Control System
i Tvn cuctemsl MecTHaa naHenb/PCY ycTaHOBKW
Type of system Local panel/ DCS of the unit
5 Twun nyckosoro Tonnuea TonnueHbIi ras
Type of startup fuel Fuel gas
3 Tvn cucTeMbl BOCTIIaMEHEHUA cm. Mpumey.
Type of ignition system See Notes
0 /AVanasoH perynMpoBaHus TeMNepaTypel 8 KaMepe CropaHua 50-1050 oc
Combustion chamber temperature control range
Konrtpoans niaMeHu
Flame Detection Equipment
5 Tun Aatumru Y& uam MK
Type UV or IR sensors
6 Ocobbie TpeﬁOBaHMﬂ 502 6yner nornowatb Y& u aasath curHan
Special requirements 502 will absorb UV and give a signal
7 CamoperynuposaHue na
Self-control yes
ITorok xucaoro raza
Acid Gas Stream
3 PacuetHan temnepatypa (MakcumanbHan/MuHUMansHas) 100/munyc 34 o
Design temperature {maximum/minimum) 100/minus 34
g PacueTHoe faBneHue (MakcMmManbHOR/MUHUMANbHOE) 0.4/FV MTMa (n36.)
Design pressure (maximum/minimum) i MPalg.)
10 Haonauma 1A coxpaHeHuA Tenna
Insulation For heat conservation
11 TonwmHa nlonauum i MM
Insulation thickness mm
12 O6orpes 03, 9NEeKTPUUECKKiA
Heating yes, electric
13 Temnepatypa noggepaHns 70 i
Maintenance temperature
14 Martepuan Tpybonposoaa Hepixaselowan crans
Pipeline material Stainless steel
15 Mpubaska Ha Koppoauo 0 MM
Corrosion allowance mm
16 Cuctema ynpaeneHms PCY
Control system DCS
- Perynupyiolwmia KnanaH B 06beme NoCTaBKuU Aa
Control valve in the scope of supply yes
Huswan TennoTa cropanua (MUHUMaNLHaA/MaKcumansHan) HM3
18 : = . 20711,0/23485,0 KA
Lower heating value {minimum/maximum) klfnm3
19 Pacxon makcumansHbif 721 Kr/u
Maximum flow rate kg/h
[lManasoH perynrMpoBaHua (0T MaKCUMaNbHOro)
20 o _ 30-100 %
Control range (from maximum)
|
g YKasaHua K pasgeny "TexHudeckue ycnoeua" / Guidelines to Section "Technical Specifications”
5
; ;.- MocTaBumK OTBE4AET 33 COOTBETCTBHE FOPENCK W cBopoK KnanaHos cTaxaapram Pé. Beco KWM gomuen 6biTb nerko AOCTYNEH ANA YNPABAEHHA W OBCAYKHBAHUA.
§ & n.1. floawHa GeiTk NPEAYCMOTPEH2 BOIMOMHOCTL OTAEABHO NEPEKPBIBATL Kawayio cEOpKY kAanaHoe u3 PCY 6e3 octaHosa ropenkn. MecTHaa naHeNb ynpasneHna AOMHHE BbiTb peanu3oBaHa B BHAE NOKANBHOTD
LUHTa C UCMONHKTENBHBIMM KHOMKAMH H CBETOBOH, 3BYKOBOH (NpH HeOBXoAMMOCTH) curHanmnzaupeil. MlorMueckue BAOKM YNPaBAEHHA 1 3BWMTBI NeYeR ACMNKHbI PaCnNONAraThCA TONbKO B KOHTPONEpHOW THT. 101 1
CKOMYTHPOBaHBI/cOeanHEHB! C PCY 1 A3 yeTaHoBskM (cucTembl PCY 1 NA3 He BXOAAT B KOMAAEKT nocTaBrM).
n.3. Ta308b1A 3anan6HUK, KOMBMHWPOBAHHLIR C CHCTEMO 31EKTPOPOIMHUIA, HAH 2NEKTPUYECKaN 33NANBHAR NUKE BLICOKOM IHEPTUM B KOMNNGKTE C NOAAIOWWIMM YCTPORCTBOM,
n.4 EC/M nedb ocHaleHa JONONHUTEABHBIMM BEOAAMA BO3AYXA 318 KOHTPOAR HIMHEN rPaHWLIb NPONKMCAHHOMO TEMNEPATYPHOTO MHTEPBANA, TO MocTaBiyk AoMHEH BKNOUHTE KOHTPONL PACNPEAESHNA BO3AYXA
FOPEHWA Ha NEePBHYHBIA W BTOPUYHBIA,
n.9. FV=nonHbiA Bakyym
o 8 n.11. ToAwnHa U30AALMH YTOUHAKTCA NocTaswmkom B Xoae Pabovero NPOEKTUPOBAHWA UCXOAA U3 YCAOBUH IKCNAYATALMM.
a
g a .20, [onycTHMYIO MHMHHMAALHYIO TPaHMLY AWMaNasoHa PeryNMpoBaHKA YTOMHAET NocTasumk .
s
2
=
g‘ ﬁ- Vendor is responsible for the conformance of burners and valve assemblies to the RF codes and standards. All instrumentation shall be easily accessible for control and maintenance.
= & it.1. The provision shall be made for shutting off separately each of valve assemblies from DCS without burner shutdown. Local control panel shall be implemented in form of local panel with end buttons and light and audible {when
c needed) alarms. Logic blocks of furnace control and safeguarding shall be lacated only in instrument technical room, titie 101 and be linked/connected to DCS and ESD of the unit (DCS and ESD systems are not included into delivery
scope).
it.3. Gas igniter that is integrated with electrical ignition system or high energy electrical ignition lance completed with supply unit.
it.4 If the Combustor is provided with additional inlets of air for control of the lower limit of the predetermined temperature range, then the Vendor shall include the control of distribution into primary combustion air and secondary
‘combustion air.
it.9. Fv=full vacuum
i
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5 g Jucr
g g" \ Page
E '\‘u\J 16017-43/6-TX.TT.H-101
LT Ronyu JTucT G DOK. loan. aTa 12
Rev. N.count. Page Doc.Ne Signed by Date
i

$opmar A4 /Size A4




3.3 cxoanple Aannble HA CHCTEMY YIPABJICHHS H PEry.IHPOBAHUS Meyn cxuranus H2S04

(mponomxkenue) / Initial Data for Control System of H2SO4 Combustor (Cont'd)

Ne HaumeHoBaHue napamerpa 3HaueHue Ea. uzm.
" Parameter Description Value Un.of Meas.
IloTox oTpadoOTAHHOH KHCIOTHI
_ Spent Acid Stream

1 PacuetHas Temneparypa (MaKcUManbHas/MUHMMansHan) 80/muHyc 34 °c
Design temperature (maximum/minimum) 80/minus 34

3 PacyeTHoe pasneHue (MakcUmansHoe/MUHUMaNLHOE) 19 MnMa {n3b.)
Design pressure (maximum/minimum) < MPa(g.)

4 M3onauma [inA coxpaHeHua Tenna
Insulation For heat conservation
TonumHa u3onaLmu MM

5 ) h 20
Insulation thickness mm

6 Oborpes 03, SNEeKTPUYECKU A
Heating yes, electric

% Temneparypa nofaepHaHua 5 o
Maintenance temperature

3 Marepuan Tpybonposoaa Onpepgenset MNocTaswmk
Pipeline material to be defined by Vendor

9 MpubasKa Ha KOppPo3MIo i MM
Corrosion allowance mm

10 Cucrema ynpasneHua PCY
Control system DCS

1 Perynupyiowmii knanaH 8 06beme NocTaBku na
Control valve in the scope of supply yes

12 Hu3wan TennoTa cropaHua (MMHUMANLHAA/MAKCUManbHan) MuHyC 242/ KAk HM3
Lower heating value (minimum/maximum) muHyc 6200 kJ/nm3

i5 Pacx.o,u, MaKCMMaNbHbIN 1713 Krfu
Maximum flow rate kg/h

i [nanasox perynupoaam‘m (oT makcumanbHoro) 20-100 o
Control range (from maximum)

YKkazaHua K pazgeny "TexHuueckue ycnosma"
Guidelines to Section "Technical Specifications"

n.4. TonwHa u3onaumm n oborpes yTouHAOTCR B X0ae PaBo4Yero npoeKTMpoBaHKA

N.8. KOHCTPYKUMOHHLIA matepuan Tpybonposoga - yrnepogmcraa crans ¢ NTOE nokpbitwem. Matepuan gypmer onpepenaetca MNoCTBLMKOM. bypmbl cepHoi
KNCNOTbI AOMKHBI BbiTh BHIABMMHBIMM [NA 33MEHbI FOPE/IKW BO BPEMA IKCMAYaTaumu.

n.14. Jonyctumyto MMMHUMANBHYIO TPaHKLLY AManasoHa PEryMpOBaHMA yTouHAET MOCTABILMK .
it.4. Insulation thickness and heating will be precised during detailed design
it.8. Pipeline material - PTFE lined carben steel. Lance material is to be specified by Vendor. Sulphuric acid lances shall be retractable for burner replacement

2 o
g e during operation.
; i it.14. Minimum permissible limit of control range shall be specified by Vendor.
2 2
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3.3 Micxonnpie 1aHHbIe HA CHCTEMY YIPABJICHHS U PeryJTHPOBAHMS Meyn ckuranus H2S04
(npozomxenue) / Initial Data for Control System of H2SO4 Combustor (Cont'd)

Ne HaumeHoBaHue napamerpa 3HavyeHue EA. nam.
b Parameter Description Value Un.of Meas.
IToTox BO3aYXa HA pacniblJIiCHHEC
Atomizine Air Stream

i PacueTHaa Temnepatypa (MakcMmanbHas/MUHUMaNbHAR) 60/muHyc 34 o
Design temperature (maximum/minimum) 60/minus 34

2 PacueTHoe aasneHme {MakcumansHoe/MUHUMaNbLHOE) 0,82/FV MnMa (1ab.)
Design pressure (maximum/minimum) s MPa(g.)

3 W3onauma [Ana coxpaHeHua Tenna
Insulation For heat conservation
TonwmHa U30NaL UK MM

4 i ; 30
Insulation thickness mm

5 Oborpes A3, 3NeKTPUUECKMIA
Heating yes, electric

6 Temnepatypa nosaepKaHma 5 o
Maintenance temperature

7 Marepuan Tpybonposoga HuzKoTemnepatypHas yraepoaucTan crans
Pipeline material Low temperature carbon steel

3 MpubasKa Ha KOPPO3MIO 5 MM
Corrosion allowance mm

g Cuctema ynpasnesua PCY
Control system DCS

it Perynupytowmii KnanaH B o6beme NocTaskn na
Control valve in the scope of supply yes

1 Hu3wan Tennota cropasna (MMHUMaNbHaA/ MakcMmansHas) i KO/ Hm3
Lower heating value (minimum/maximum) kl/nm3

12 Pacho,a, M3KCUManbHbIMA 446 Kr/fu
Maximum flow rate kg/h

ig Aunanaszox perynnpoaamfm (oT MakcumansHoro) 55450 %
Control range (from maximum)

YKkazaHua K pazgeny "TexHudeckue ycnosua"
Guidelines to Section "Technical Specifications"

n.2. FV=nonHblii Bakyym
n.3,4. TonwuHa u30naLmMK M 0borpes YTOYHALOTCA B x0ae Pabouero npoekTuposanua.

n.13. AonyCTUMYIO MAMHUMENBHYIO TPAHNWLY AMANasoHa PerynMpoBaHva yTouHAT MoCTaBLLMK .
it.2. Fv=full vacuum

it.3,4. Insulation thickness and heating will be precised during detailed design.
it.13. Minimum permissible limit of control range shall be specified by Vendor.
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3.3 Hcxoaubie 1aAAbIe HA CHCTEMY YIIPABJICHHSA H PEryJIMPOBAHN Heun Cxuranns H2S04
(npopomxenue) / Initial Data for Control System of H2SO4 Combustor (Cont'd)

N HaumeHosaHue napamerpa 3HayeHune EA. nam,
B Parameter Description Value Un.of Meas.
Itorok TonaHBHOrO rasa
Fuel Gas Stream

1 PacuetHan Temnepartypa (MakcumanbHas/MuUHUManbLHan ) 110/munyc 34 o
Design temperature (maximum/minimum) 110/minus 34

2 PacueTHoe paBnenue (MakcManbHoe/MUHUMaNbHOR) 0,98/FV Mna {u36.)
Design pressure (maximum/minimum) ’ MPalg.)

5 M3onauma HAna coxpaHeHua Tenna
Insulation For heat conservation
TonWMHa N30nALMK mMm

4 { ; 30
Insulation thickness mm

. O6orpes N3, INEKTPUYECKMIA
Heating yes, electric

6 Temnepatypa nogaep>*aHuA 70 oc
Maintenance temperature

5 Matepuan Tpybonposoga Hepmasetowan crans
Pipeline material Stainless steel

5 MpubaBka Ha KOPPO3MID 5 MM
Corrosion allowance mm

9 Cucrema ynpasneHus PCY
Control system DCS

10 Perynupytowmii KnanaH 8 06beme NocTasxku aa
Control valve in the scope of supply yes

- Hunawan TennoTa cropaHua (MUHUMaNbHaA/MakcumanbHan) /35820 K/ HMm3
Lower heating value (minimum/maximum) kifnm3

1% Pacxod MakcUManbHbIM 7 Kr/u
Maximum flow rate kg/h

15 [Awnanasox perynmposamfa (0T makcumansHoro) 0-100 B
Control range (from maximum})

YKkasaHua K pasgeny "TexHudeckqe ycnosms"
Guidelines to Section "Technical Specifications"

n.2. FVY=nonHbIA Bakyym

n.4. TONUMHA NSONALMKM YTOHHAIOTCA MNOCTaBLIMKOM B xofe Paboyero npoeKTHPOBAHMA MCXOAA U3 YCNOBUI IKCANyaTaLMK.
n.13. JonycTuMyo MUMHUMaNbHYIO FpaniLy AMana3oHa peryiMpoBaHna yTOuHAST MOCTABLLMK .
it.2. FV=full vacuum

it.4. Insulation thickness will be precised by Vendor during detailed design based on the operating conditions.
o o it.13. Minimum permissible limit of control range shall be specified by Vendor.
i
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3.3 Hcxoanbie 1annble HA CHCTEMY YNpaB/ieHHs i PeryIHPOBAHHS Nedyn ckuranus H2S04
(npopomxenue) / Initial Data for Control System of H2SO4 Combustor (Cont'd)

No Haumenosanue napamerpa 3HaueHue Ea. nam.
- Parameter Description Value Un.of Meas.
IHoTok BO3aYX2 HA ropeHHe
Combustion Air Stream

1 PacueTHaa Temnepatypa (MakcHmanbHan/MuHUManbHan) 305/muHyc 34 .
Design temperature (maximum/minimum) 305/minus 34

2 PacuetHoe pasnerve (MakcmansHoe/MUHUMANbHOR) 22,5/-10,0 KMa (136.)
Design pressure (maximum/minimum) : ¢ kPalg.)
W3onauma

. Insulation i

4 TonwwuHa usonaumm ) MM
Insulation thickness mm

c Oborpes i
Heating

6 Temneparypa noaaepaHua 3 oc
Maintenance temperature

5 Marepuan Tpybonpososa HuskoTemnepaTypHas yrnepoauctan crank
Pipeline material Low temperature carbon steel

8 Mpubaska Ha koppo3uio By MM
Corrosion allowance mm

g Cucrema ynpaeneHua B
Control system

10 Perynupylowimii knana 8 o6beme NocTasku )
Control valve in the scope of supply

1 Hu3wan Tennota cropaHma (MUHUMaNbHaA/MakcumansHan) ) KO/ Hm3
Lower heating value (minimum/maximum) ki/nm3

9 Pacxfa,q MaKCUMaSbHBINA 4000 Krfu
Maximum flow rate kg/h

% AnanasoH perynuposakmna (0T MaKCUMaNbHOro) st o

Control range (from maximum)

Yka3zaHua K pazgeny "TexHuyeckue ycnosma"
Guidelines to Section "Technical Specifications"

n.13. fonyCTUMYI0 MUMHUMANBLHYIO TPaHKLLY AMANa3oHa PeryIMpoBaHia YTOUHAET MOCTABLLMK .
it.13. Minimum permissible limit of control range shall be specified by Vendor.

Rev.
e

Kon.yu
N.count.
S

Tiner T Aok, Noan. ata

Page Doc.Ne Signed by Date

16017-43/6-TX.TT.H-101

Nucr

Page
16

®opmar A4 /Size A4



i3

4 TPEBOBAHUS K MATEPUAJIBHOMY UCIIOJHEHUIO
MATERIAL REQUIREMENTS

Ne HanmeHoBsanue napamerpa 3HaueHmne
h Parameter Description Value

Fopenka
Burner

1 Kopnyc Hepmaselwan crans
Shell Stainless steel
Kamepa cropamnua
Combustion Chamber

5 Kopnyc Yrnepoaucras ctans
Shell Carbon steel

3 33WMTHBIA KOMYX KOPNYCa (BTIOYAA TOPEKY M BXOAHYIO KAMEpy CropaHua) Yrnepogucras cranb
Protection shield of shell (incl. burner and inlet combustion chamber) Carbon steel

i Pyreposka Onpepenset MocTasuwmk
Refractory lining to be defined by Vendor
Npubaeka Ha KOPPO3MIO ANA KOopnyca

5 : 2 mm/mm
Corrosion allowance for shell
06wme Tpebosanus
General Requirements

6 TepmoobpaboTka ha
Heat treatment yes
CToiKoCTb K MKK CM. Npumey,

? Intercrystalline corrosion resistance See Note

Npumeyanua k pasgeny "TpeboBaHWA K MaTEPUANBEHOMY UCNIOAHEHWIO"
Notes to Section "Material Requirements"

n.1-3. MaTepuan ne4u, ysnos u anemeHTos ne4n onpesenser NocTaBuK Ha OCHOBaHWA TPEBOBaHH I AaHHbIX TT M AEHCTBYLIMX HOPMATHBHDIX AOKYMeHToB P®.

n.5. flonyck Ha KOppoO3uio TONLKO ANA YINEPOANUCTOR M HU3KONErMPOBAKHON CTaAu.

n.6. Pexxum nocae ceapouHoll TepmooBpaBoTku (npu HeobxoAuMOCTH) annapata no CTO 00220368-019-2011 «Tepmuueckan o6paboTka HedTexMMIUYECKO annapaTypsl 1 ee
anemenTosx. Bee caapoqHbie paboTel Ha KOpNYce annapara NPOBECTH A0 NPOBEAGHUA TePMOCBPaBOTKM. [lo U NOCAE NPOBEABHUA TEPMUUECKON 06paBoTku cBapHbIe Webl

B AONHKHEI NOABEPATLCA KOHTPOAIO B 06beme 100% COOTBETCTBYIOWMMK METOAAMM B 3aBUCUMOCTH OT TUNE CBAPHBIX COBAWKEHMA 1t X pasMepHBIX XapaKTepUCTHK.
g E’. TBEPAOCTL METANNA LUIBA U 30Hb! TEPMUYECKOTO BAWAHNA HE AoMKHa npesbiwaTth 200 HB.
s <l n.7. /IncT), NOKOBKH, TPYBbi U3 Hepikaserowmx cTaneii {08X18H10T, 12X18H10T, 08X17H13M2T, 10X17H13M3T 1 noao6ubie) (NpH HEOBXO/MMOCTH) AONKHBI BbiTh MCBITAHBI Ha
ﬁ E CTOHKOCTE NPOTHB MEKKPUCTAANUTHOM KOPPO3UK MO metoay AMY FOCT 6032-2003. CsapHble coeAMHeHUA COOPOUHBIX @AUHUL, U AeTanei 3 Hepmaserolunx cTaneii (08X18H10T,
12X18H10T, 08X17H13M2T, 10X17H13M3T 1 nogobHbie) (npu HEOBXOAMMOCTH) MCNbITaTh HA CTORKOCTL NPOTUB MEKKPUCTANNMTHOM KOPPO3HK No meToay AMY FOCT 6032-2003,
it.1-3, Materials of combustor, combustor units and components shall be specified by Vendor based on these Technical Specifications and valid RF codes and standards.
.\\&) it.5. Corrosion allowance is mentioned for carbon and low-alloyed steels only.
\\ it.6. Post weld heat treatment (if required) conditions for equipment as per STO 00220368-019-2011 «Heat Treatment of Petrachemical Equipment and its Components». All

‘:\‘.g welding works on equipment shell are to be fulfilled before heat treatment. Before and after heat treatment all welded joints are subject to 100% examination by the appropriate
e 8 Y methods depending on types of welded joints and their sizes.
% 2 &\ The hardness of weld and heat-affected area metal shall not exceed 200 HB.
g 5 < it.7. Sheets, forgings, pipes of stainless steel (08X18H10T, 12X18H10T, 08X17H13M2T, 10X17H13M3T and similar) (if required) shall be intercrystalline corrosion resistance tested
2 ; by AMU method as per GOST 6032-2003. Welded joints of assembly components and parts of stainless steel (08X18H10T, 12X18H10T, 08X17H13M2T, 10X17H13M3T and similar)

Ly = (if required) shall be intercrystalline corrosion resistance tested by AMU method as per GOST 6032-2003.
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5. XAPAKTEPUCTHKHA PABOYHX CPEJl / PROCESS FLUID CHARACTERISTICS

Ne HaumeHoBaHue napametpa 3HauyeHHe En,. uam.
= Parameter Description Value Un.of Meas.
1 MNonHoe HaumeHoBaHWe pabodei cpeab! Ha Bxoae B 06opyAoBaHKe Kucnbiii ras
Full name of process fluid at equipment inlet Acid gas
CocTas (MoNbH. %) :
2 L CO2 - 8,0; H2S - 87,0; H20 - 0,5; n-C4H10, uHepTei/ inerts - 4,0
Composition (mole %)
3 $azoBoe cOCTOAHUE ras
Phase state gas
PUIMKO-XMMUYECKHE CBOICTBA
Physical and Chemical Properties
: Pacxog o6bemHblit (Npu H.y.*) 465,8/241,0 m3/u
Volume flow rate {at n.cond.*} m3/h
s Pacxos maccoBbii (I\T.aKCVIMB.?b.HhIM/MMHVIMaﬂbHbWI) 721/373 Krfy
Mass flow rate (maximum/minimum) kg/h
6 Monexynana.ﬂ macca 34,67 Kr/KMONb
Molecular weight kg/kmol
" MarcumanbHana pabodas Temneparypa } i
Maximum operating temperature
8 MurumanbHas pabouas Temneparypa i o
Minimum operating temperature
g HomuHanbHan pabovas temneparypa 20 o
Nominal operating temperature
10 PacyeTHas Temneparypa i oc
Design temperature
1 Pabouee aaBneHme cpegpl (M36bITouHOR) 0.050 MnMa
Operating {gauge) pressure of fluid ' MPa
12 PacyeTHoe pasneHue cpedpbl (BHyTpeHHee) i MnMa
Design pressure of fluid {internal) MPa
13 PacueTHoe nasneHme cpefpbl {HapyxHoe) ) MnMa
Design pressure of fluid (external) MPa
id MAoTHOCTE NpK HOMUHANLHOK paBoyeit TemnepaType/NPU HOPMabHbIX YCAOBUAX* 1,88/1.55 Kr/m3
Density at nominal operating temperature/at normal conditions* ! ’ kg/m3
ic BAa3KOCTb Npu HOMWHaNBLHOW paboyeid Temnepatype 0,015 cl3
Viscosity at nominal operating temperature ! cP
16 M.mfmmanbuan TEFI.HOTB(?[CIIHBR CNOCOBHOCTL 20709,0 KO/ HM3
Minimum thermal (calorific) power kJ/nm3
Touka pocel
2 Dew point 3 2
Koppo3noHHbie, B3pbIBONOXAPOONAcHbIE U TOKCMYHbIE CBOWCTBa cpeg,
Corrosion, Explosion and Fire Hazard and Toxic Properties of Fluids
" BbI3bIBAET MEKKPUCTANIUTHYIO KOPPO3UIO Aa
It causes intercrystalline corrosion yes
19 NapumansHoe paeneHwe H2S ) Ma
H2S partial pressure MPa
20 Knacc onacHoctn pabouyeii cpeab 3
Fluid hazard class
21 NAK B Bo3ayxe paboueit 30Hb! 100 mr/m3
MAC in the working zone air ’ mg/m3
2 = MNoxapoonacHoCTs cpeabl Aa
8 22 i
B Fluid fire hazard yes
Z o B3apbiBOONACHOCTL Cpeabl na
3 = 23 : .
Fluid explosion hazard yes
24 I'pynna paboyen cpeabl no TP TC 03272013 1
Fluid eroup as per TR of CU 032/2013
\k’ Mpumeuanma K paszgeny "Xapakrepuctika paboueii cpegp!”
\ Notes to Section "Process Fluid Characteristics"
o @ \ *-npu 0°Cw 101,3 kNa.
§ % Q‘Q n.2 - KoHuyeHTpauma H2S moeT nosbiwatbea A0 99%
5 “:“\N n.11. YrouHaetca NocTaBuwmkom,
= ‘§ = MuHumanbHoe aasnermne Kucnoro raza paeHo 0,3 kr/cm2 (u36) ana Bcero Auanazoxa paboTbl.
\ * - at 0°Cand 101,3 kPa.
X it.2 - H2S concentration can increase to 99%
it.11. TBD by Vendor.
Minimum pressure of acid gas is 0,3 kg/cm2 {g.) for the whole operating range.
s
i Nuct
-
ERS N 16017-43/6-TX.TT.H-101 foge
WD Kon.y4 et | -NE;J.OK. Toan. ata 18
Rev, N.count, Page _§_Doc.No Signed bx Date

dopmart A4 / Size A4




5. XAPAKTEPHCTHKH PABOYHUX CPEJ (npogomkenue) / PROCESS FLUID CHARACTERISTICS (Cont'd)

Ne HaumeHosaHue napamerpa 3HaueHHne EA. u3m.
- Parameter Description Value Un.of Meas.
1 MNonHoe HavmeHoBaHWe pabouyeit cpedbl Ha Bxoae B 0bopynosaHMe OrpaboTaHHan cepHan KUCAOTa
Full name of process fluid at equipment inlet Spent sulphuric acid
Cocras (macc. %)
2 S C6H6 - 0,7; C6H12 - 0,7; C3H1804S - 0,7; C4H1004S - 0,7; H2504 - 90,7; H20 - 6,5
Composition (mole %)
3 dazoBoe COCTORHME MMAKOCTb
Phase state liquid
DBUIMKO-XUMUYECKUE CBOHCTBA
Physical and Chemical Properties
i Pacxop, 06vemHbI (baKkTuueckmii) i m3/u
Volume flow rate (actual) m3/h
c Pacxopg maccoebiit (J‘\flaKCMMB,?I;-AHbIﬁ/MHHHMaﬂbeIﬁ) 1713/856 Krfu
Mass flow rate {maximum/minimum) kg/h
. MonekynapHas macca i Kr/KMONb
Molecular weight kg/kmol
7 MakcumanbHan pabouas Temnepatypa i °C
Maximum operating temperature
g MuHumaneHaa pabodans TemnepaTypa i o
Minimum operating temperature
9 HomuHanbHas paboyas Temnepatypa S .
Nominal operating temperature
10 PacuyeTHaa Temnepatypa B o
Design temperature
11 Pabouee aaBnexue cpeabl (M36bITouHOE} 051 Mna
Operating (gauge) pressure of fluid ’ MPa
12 PacuetHoe naBnenue cpegpl (BHyTpeHHee) ) Mna
Design pressure of fluid (internal) MPa
13 PacuetHoe pasneHue cpedbl (HapymHoe) ) Mna
Design pressure of fluid (external) MPa
14 MACTHOCTL NPKU HOMWHANLHOW paboudeil TemnepaTtype 1697.00 Kr/m3
Density at nominal operating temperature g kg/m3
% BaskocTb Npy HOMUHaNbHOI paboueit Temnepatype 220 cfs
Viscosity at nominal operating temperature ’ cP
- MOoBEPXHOCTHOE HATAKEHME MHUOKOCTH 53.0 AvHfem
Surface tension of liquid 6 dyne/cm
17 Huzwasn Teljli'IOTa cropaHua Mitkyc/ mintis 1822 KO/ Kr
Lower heating value Ki/kg
18 Touka p::)t:bl 317 o
Dew point
KoppozuoHHbie, B3pbIBON0KApOONacHbIe M TOKCHYHbIE CBONCTBA cpep,
Corrosion, Explosion and Fire Hazard and Toxic Properties of Fluids
05 Bbi3bIBAET MEKKDUCTANNUTHYIO KOPPO3UIO HeTt
It causes intercrystalline corrosion no
20 NapumansHoe gasneHue H2S ) MnNa
H2S partial pressure MPa
2 Knacc onacHocTu paboueil cpeabl 2
Fluid hazard class
3 NAK 8 Bo3ayxe paboyeit 30HbI 10 mr/m3
MAC in the working zone air ! mg/m3
% - 53 MoxapoonacHocTe cpegpt HeT
zz Fluid fire hazard no
£ 3 B3pbIBOONACHOCTL Cpeapl HeT
R a4 Fluid explosion hazard no
25 I'pynna paboyuen cpeabi no 1P 1C 03277013 1
. Fluid eroup as per TR of CU 032/2013
\P MpumeuaHua Kk pasgeny "Xapakrepuctika paboueit cpeap!”
\ Notes to Section "Process Fluid Characteristics"
S
e g ‘\\ n.2 - Coctas 0TpaboTaHHOM CePHOW KMCAOTbI: H2504 - munmmym 83,5 %macc., HopmanbHo 90,7 %macc.; OpraHuka - Makcumym 8 %macc., HopmanbHo 2,8
% g QQ %macc; obulee coiepmaHue MeTannos B 30ne - 250 ppm (macc.). Coctas 30Abl: eneso Kak Fe - makcumym 200 ppm (macc.); wenouHas conb kak Na+K -
E'[ I \ makcumym 20 ppm (macc.)
B BN n.11. YTouraeTca MocTaBLmMKOM.
e -\ it.2 - Composition of spent sulphuric acid: H2S04 - minimum 83,5 mass %, normally 90,7 mass %; Organics - maximum 8 mass %, normally 2,8 mass %; total
\ content of metals in ash - 250 ppm (mass).
- Ash composition: ferrum as Fe - maximum 200 ppm (mass}; alkali salt as Na+K - maximum 20 ppm (mass)
it.11. TBD by Vendor.
52
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5. XAPAKTEPUCTHKH PABOYMX CPE/ (npoaomkenue) / PROCESS FLUID CHARACTERISTICS (Cont'd)

Moan. u pata

o Slﬂ and Date

7747 7

o

Ne HaumeHoBsaHue napametpa 3HaveHue Ep. nam.
Parameter Description Value Un.of Meas.
y NonHoe HanmeHoBaHWe paboueil cpeabl Ha Bxoae B 06opyaoBaHmMe Bozayx Ha pacnbineHue
Full name of process fluid at equipment inlet Atomizing air
p  [CocTae (moneu. %) CO2 - 300 ppm (MonbH./mole); 02 - 20,99; urepTey/ inerts - 78,98
Composition (mole %)
3 dazosoe coctoaHue ras
Phase state gas
PU3MKO-XMMHUYECKME CBOMCTBA
Physical and Chemical Properties
i Pacxos, 06beMHbIi (paKTMUeCcKmii) ) M3/
Volume flow rate {actual) m3/h
& Pacxopn maccoBbiit 4460 Hrfy
Mass flow rate kg/h
6 Moneuynan:?ﬂ macca 28,97 Kr/Kkmonb
Molecular weight kg/kmol
" MakcumansHas pabodas Temnepatypa i e
Maximum operating temperature
g MwuHumansHan pabouan Temnepartypa 46 o
Minimum operating temperature
g ch..auanbﬂaﬂ Paﬁouaﬂ Temneparypa 30,0 o
Nominal operating temperature
10 PacueTtHan Temneparypa B c
Design temperature
11 PaBouee nasneHue cpeapl (M3bbITOYHOR) 0.40 Mna
Operating (gauge) pressure of fluid ! MPa
12 PacuetHoe fasneHne cpesbl (BHyTpeHHee) ) Mfla
Design pressure of fluid (internal) MPa
13 PacuetHoe gasneHue cpeabl (HapyxHoe) ) Mia
Design pressure of fluid (external) MPa
14 MaoTHOCTL (NPpK HopMansHOU/ MUHMaNLHOH paBodei TemnepaType/NpKU HOPMaNbHBIX YCAOBUAX™) 5,67/7,61/1,29 Kr/m3
Density (at normal/minimum operating temperature/at normal conditions*) R kg/m3
15 BﬁaKoFTb (npu HOpMaﬂ.bl:lOM/MMHMMa?bHDVI paboueit Temneparype) 0,019/0,015 cna
Viscosity (at normal/minimum operating temperature) cP
Koppo3snoHHbie, 83pLIBON0Kapo0NacHbIe U TOKCUYHbIE CBOICTBa cpep,
Corrosion, Explosion and Fire Hazard and Toxic Properties of Fluids
16 Bbi3bIBET MEKKPUCTAIMTHYIO KOPPO3MID Het
It causes intercrystalline corrosion no
17 MapumaneHoe Aasnenne H2S _ MnNa
H2S partial pressure MPa
Knacc onacHocTi paboueit cpeap
18 . "
Fluid hazard class
B MAK B BO3ayxe paboueli 30HbI ) mr/m3
MAC in the working zone air mg/m3
% 2 5 MoapoonacHocTb cpeapl HeT
Tz Fiuid fire hazard no
E E} 5 BBPbIBOOﬂaFHOCTb cpeap! HeT
Fluid explosion hazard no
22 Tpyfnina paboqen cpefsl o TP T1C 03272013 >
Fluid eroup as per TR of CU 032/2013

Mpumedanua K pasgeny "Xapaktepuctnka paboueli cpegpl”
Notes to Section "Process Fluid Characteristics"

*-npm 0°Cw 101,3 kNa.
n.5, 11. ¥touHatca MNocTaBwmKom.
* - at0°C and 101,3 kPa.
it.5, 11. TBD by Vendor.

Orig. I_nv.N

WnB. Ne noga.
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5. XAPAKTEPUCTHKH PABOYHX CPEJ (nposomkenne)/PROCESS FLUID CHARACTERISTICS (Cont'd)

. HaumeHoBaHKUe napamerpa 3HaueHmne En. uam.
" Parameter Description Value Un.of Meas.
. MonHoe HanmeHoBaHWe paboyein cpeapl Ha BXxoae B obopyaoBaHue TonnuHbIN raz
Full name of process fluid at equipment inlet Fuel gas
Coctas (MonbH. %) C4H8 - 0,43; i-C5H12 - 0,63; C2H6 - 5,88; C2H4 - 3,62; H2 - 54,82; nHepTby/ inerts - 4,02; i-C4H10 - 1,93; CH4 - 11,35;
% Composition {mole %) C3H8 - 8,74; C3H6 - 5,80; n-C4H10 - 2,53; n-C5H12 - 0,23; CO2 - 38 ppm; CO - 355 ppm; H2S - 2 ppm
D330B0E COCTOAHUE ras
. Phase state gas
DPU3MKO-XMMHYECHNE CBOICTBA
Physical and Chemical Properties
4 Pacxon o6bemHbIl {pakTriaeckuit) ) M3/
Volume flow rate (actual) m3/h
5 Pacxon maccoBbli {IAV\BKCHMEI‘HI?Hblﬁ/MMHMMaﬂbell\/'l) 71,0/16,0 Krfu
Mass flow rate {maximum/minimum) kg/h
6 MOJ’IEHYHHPHEIIH macca 16,59 Kr/KMONb
Molecular weight kg/kmol
. MakcumaneHas paboyas Temnepartypa ) o
Maximum operating temperature
3 MuHnumansHan paboyas Temnepatypa : o
Minimum operating temperature
g HomuHanbHan pabouas Temneparypa 80 o
Nominal operating temperature
10 PacueTHan Temnepatypa ) o
Design temperature
1 Pabouee pasnexme cpeapl (M36biTouHoR) 0.150 MnNa
Operating (gauge) pressure of fluid ' MPa
12 PacyeTHoe aasneHue cpeapl (BHyTpeHHee) i Mna
Design pressure of fluid (internal) MPa
13 PacueTHoe pasnerve cpegpl (HapyxHoe) } MnMa
Design pressure of fluid (external) MPa
14 MAOTHOCTL NPY HOMUHANBHOW Pabouel TeMNepaType/npyu HOPManbHbIX YCNOBUAX*® 1,29/0,78 Kr/m3
Density at nominal operating temperature/at normal conditions* ! ! kg/m3
15 BA3KOCTb Npwn HOMWHaNbLHOW paboueit TemnepaType 0.012 cMs
Viscosity at nominal operating temperature 3 cP
16 M!fll-.MMaﬂbHaﬂ TennDTB?PHaﬂ ¢nocobHocTL 35820,0 ®OH/HMm3
Minimum thermal (calorific) power kJ/nm3
KopposuoHHbIe, B3pbIBONOMaP0ONacHble M TOKCUYHbIE CBOMCTBa cpeg,
Corrosion, Explosion and Fire Hazard and Toxic Properties of Fluids
5 BbI3bIBaeT MEMKPUCTANNUTHYIO KOPPO3MIO HeT
It causes intercrystalline corrosion no
18 I'Iapu,wan‘buoe Aasnenne H2S 0,0005 KMa
H2S partial pressure kPa
i Kn;iv:c onacHocTK paboueii cpenpl 2 (noffor H2S)
Fluid hazard class
20 NAOK B Bo3ayxe pabouei 30HbI ) mr/m3
MAC in the working zone air mg/m3
B MNoxapoonacHocTs cpeap aa
g 2 21 e
E Fluid fire hazard yes
z EI B3peiBOONACcHOCTH Cpeap! Aa
B = 22 . .
Fluid explosion hazard yes
23 Tpynna pabouen cpeapi no TP 1C 03272013 1
Eluid group as per TR of CU 032/2013

MNpumeuanua K pasaeny "Xapakrepuctuka paboueit cpeapl”
Notes to Section "Process Fluid Characteristics”

"
s 2 Q\% * - npu 0°C 1 101,3 kMa.
§ 5 o n.2. Conepwanue H2S B TONAMBHOM rase MoXeT 4ocTuraTth 150 mr/m3.
g; o \\\ n.11. ¥TouHAeTCA MOoCTaBUMKoM.
= & \ﬁ *_at 0°C and 101,3 kPa.
o : it.2. Content of H2S in fuel gas can achieve 150 mg/m3.
& it.11. TBD by Vendor.
2 N Nunct
s Hla Page
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5. XAPAKTEPUCTHKH PABOYUX CPEJ (nponomiense) / PROCESS FLUID CHARACTERISTICS (Cont'd)

i HaumeHoBaHue napamerpa 3HaueHue Ea. nzm.
- Parameter Description Value Un.of Meas.
1 NonHoe HaumeHoBaHve paboueit cpegpl Ha Bxoae B 060pyaoBaHue Bo3ayx Ha ropeHue
Full name of process fluid at equipment inlet Combustion air
CocTae (MonbH. %) :
2 L CO2 - 293+300 ppm; urepTsl/ inerts - 77,13+78,97; 02 - 20,5:20,99; H20 - 83 ppm=2,34 (monbH.%/ mole%)
Composition (mole %)
3 Pa3oBoe COCTORHKUE ras
Phase state gas
DUIUHO-XMMUUECKNE CBOWCTBA
Physical and Chemical Properties
4 Pacxop 06bemHbIi (bakTuueckuii) m3/y
Volume flow rate {actual) m3/h
Pacxop, maccoBbiit (MakCUManbHBIN/MUHUMANbHDIH Krfu
5 i i ) 3766,0/1697,0 /
Mass flow rate {maximum/minimum) kg/h
MonerynapHan macca Kr/kmonb
6 V/IApHAA Mace 28,71:28,97 AN
Molecular weight kg/kmol
MakcumanbHaa paboyas TemnepaTypa
7 CMMantHan pauoyan HaTYR 274 °c
Maximum operating temperature
s I‘v'l.m.mman bHaA p.aﬁouan TemnepaTypa oy o
Minimum operating temperature
4 HomuHaneHaa pabouan Temnepartypa oc
Nominal operating temperature
10 PacyetHaa Temneparypa o
Design temperature
Pabouee pasneHune cpeabl (M36bITOYHOR MTa
gy, |FEOIOUER AERAZHAC CHEAb (AabTON de] 0,01:0,02 D
Operating (gauge) pressure of fluid MPa
12 PacueTrHoe gaeneHune cpenbl {BHyTpeHHee) ) MNa
Design pressure of fluid (internal) MPa
13 PacueTHoe AaBneHmne cpeabl (HapyHoe) MnNa
Design pressure of fluid (external) MPa
MAOTHOCTL N MHUMANbHOR/MaKkCUManLHOMH paboveii Temnepatype m3
14 ROETS TIPS EeRimaRY - panp 0,767/0,682 "
Density at minimum/maximum operating temperature kg/m3
15 MNOTHOCTL NPWU HOPMANLHLIX yCnoBHAx* 129 Kr/m3
Density at normal conditions* ’ kg/m3
BA3KOCTL NPU MUHUMANbHOA/MAaKCMManbHOM paboyeii Temnepartype cna
16 | orocTbipu M i, g RETEP 0,027/0,028
Viscosity at minimum/maximum operating temperature cP
Touka
17 bee 2 °c
Dew point
KopposnoHHbie, B3pLIBONOMAaPOONacHbIE M TOKCHYHbIE CBOICTBa cpeg
Corrosion, Explosion and Fire Hazard and Toxic Properties of Fluids
i8 BbI3bIBAET MEKKPUCTANAVTHYIO KOPPO3MIO
It causes intercrystalline corrosion
19 MNapumnanbHoe pasnexue H2S MMa
H2S partial pressure MPa
Knacc onacHoctn paboueit cpeabt
20 . -
Fluid hazard class
2 NAK 8 Bo3ayxe paboyeid 30HbI mrfm3
MAC in the working zone air mg/m3
2 2 o MoapoonacHoCTL cpeapl HeT
:E Fluid fire hazard no
- B3pblBOONACHOCTL Cpeabl Het
£ 23 J )
Fluid explosion hazard no
24 Tpyrina paboqen cpeasl no TP TC 03272013 2
Fluid eroup as per TR of CU 032/2013
% Mpumeuanuna Kk pasaeny "Xapaktepuctuka pabodei cpegbl”
: Notes to Section "Process Fluid Characteristics"
)
I Q * - npu 0°C 1 101,3 kNa.
29 & *_at0°Cand 101,3 kPa.
g X
ER= RN
s —\\'~L
R A
T2
E: Nncr
2 =
g5 Page
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5. XAPAKTEPHCTHKH PABOUYHX CPEJ (npogomkenue) / PROCESS FLUID CHARACTERISTICS (Cont'd)

i HaumeHoBaHKe napamerpa 3HaueHue Ep. u3m,
= Parameter Description Value Un.of Meas.
q MonHoe HaumeHoBaHWe paboyeit cpeabl Ha BbIxoae U3 060pyAOBaHKA TexHoNOrMUecKmni ras
Full name of process fluid at equipment outlet Process gas
Coicas (MbiibH: %) PacueTHbiid/ design: CO2 - 2,27; uheptbl/ inerts - 55,67; 02 - 3,0; SO2 - 16,06; 503 - 0,54; H20 - 22,44; NOx - 100 ppm.
2 e, MuHumanbHbid/ minimum: CO2 - 2,29; uHepTsl/ inerts - 56,87; 02 - 3,0; SO2 - 16,31; SO3 - 0,45; H20 - 21,07; NOx -
Composition (mole %)
100 ppm.
DazoBoe COCTOAHKUE ra3
3 Phase state gas
PH3NKO-XMMUUECKHE CBOMCTBA
Physical and Chemical Properties
4 Pacxon o6bemHbIi ) m3/u
Volume flow rate m3/h
= Pacxoa maccosbiii (‘paClle'.I'I-I‘blM/MMHMMaﬂbeIM] 6645,0/3372 Krfu
Mass flow rate (design/minimum) kg/h
6 MonekympHaAn Macca.(pacq_eT_Haﬂ/MMHumaanaﬂ) 32,41/32,59 Kr/KMONb
Molecular weight (design/minimum) kg/kmol
7 MakcumanbHan pabouas Temneparypa ) o
Maximum operating temperature
3 MuHnmansHan paboyas Temnepatypa ) ae
Minimum operating temperature
5 HOMl.&Haanaﬁ ?aﬁouan Temneparypa 475 oc
Nominal operating temperature
10 PacdetHan Temnepatypa (ana soibopa GyTeposkm) . "
Design temperature (for refractory selection)
1 Pabouee gasneque cpeabl (M3bbiTouHOE) 0.010 MMa
Operating (gauge) pressure of fluid ; MPa
1 PacueTHoe gasneHue cpeabt (BHyTpeHHee) ) MMa
Design pressure of fluid (internal) MPa
13 PacuetHoe naBneHue cpeabl {HapyKHoe) ) MnNa
Design pressure of fluid (external) MPa
14 MnoTHocTb NP HOMKHANLHOI pabodeli TemnepaTtype (pacueTHbIA/MUHNMaNLHBIA pexum) 0,348/0,324 Kr/m3
Density at nominal operating temperature (design/minimum case) ! ! kg/m3
18 MAOTHOCTL NPH HOPMANBHBIX YCAOBKMAX™® 146 Kr/m3
Density at normal conditions* ! kg/m3
i BA3KOCTb NpM HOMMHANLHOM paboyeit TemnepaType 0,047 cls
Viscosity at nominal operating temperature cP
17
18 Touka pF)CbI (pécqeru.blﬁlmmnmmanbnblﬁ pemnm) 222,0/216,0 o
Dew point (design/minimum case)
Koppo3noHHeie, B3pbiBONOXapoonacHbie W TOKCUYHbIE CBOICTBA cpeq,
Corrosion, Explosion and Fire Hazard and Toxic Properties of Fluids
BbI3bIBART MEKKPUCTANNKTHYIO KOPPO3MIO HeT
19 It causes intercrystalline corrosion no
20 MNapumancHoe fasnernme H2S . MnNa
H2S partial pressure MPa
Knacc onacHocTtv paboueli cpegpl
- Fluid hazard class 3 (moffor:502)
92 NAOK B Bo3ayxe paboyei 30HbI 10,0 mr/m3
MAC in the working zone air ! mg/m3
% 2 2 MoxapoonacHocTb cpeas! Her
- Fluid fire hazard no
£z B3pbIBOONACHOCTL Cpe/s! Her
&S = 24 : i
Fluid explosion hazard no
25 I'pynna paboueu cpeawi no TP TC 03272013 1
Fluid eroup as per TR of CU 032/2013
\\\U Mpumeyanuna K pasneny "Xapaktepuctuka paboueit cpeapl”
\ Notes to Section "Process Fluid Characteristics"
p g \ *-npmn0°C w1 101,3 KMa
E = \\ Bce xapakTepucTKKU NpUBeAEHbI ANA OCHOBHOIC pexuma paboTel 060pya0BaHUA.
E E \ MocTasuwmk AO/MKEH NOATBEPAUTL, 4TO TPEGOBAHMWA K TEXHONOIMMECKOMY rasy ANf PACETHOrO BapUaHTa ByAyT [OCTUIaTLCA OAHOBPEMEHHO 1 NO
= 3’\ TemnepaType B Kamepe Cropalua U No BpemeHn npebuiBanHna.
Y, *_at0°Cand 101,3 kPa
§ All characteristics are given for basic case of equipment operation.
Vendor shall confirm that process gas requirements for design case will be met both as to the temperature in the combustion chamber and as to residence
time.
g2
§ i Nuct
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6. KOMIIJIEKT ITOCTABKH

SCOPE OF SUPPLY
iis H nap p 3HaueHue
Parameter Description Value
A OKYMEHTbI U yCnyrun
Documents and Services

HepTemu 1 LOKYMEHTbI, BKAKOYAA TEXHNYECKWIA NacnopT M PYKOBOACTBO (MHCTPYKLMIO) NO 3KCNyaTaumu ha
: Drawings and documents, including technical passport and operation manual (instructions) yes
5 PaspewnTensHan goKymeHTaLma aa

Permits, licenses, approvals yes
3 OKpacka v 3alMTa NOBEPXHOCTH aa

Painting and surface protection yes
4 Koxcepsauwus aa

Preservation yes

Ynakoska ha
5 Packing yes
6 Mapkupoeka aa

Marking yes

AKTbI MCNbITaHUW Ha 3aBoge-U3roToBuTene na
i Certificates of testing at manufacturing plant yes
8 [apaHTMK M3rCTOBMTENA NO KOHTPAKTY na

Manufacturer's guarantees as per the Contract yes
9 Led-moHTam HeT

Installation supervision no
10 ConpoBomaeHne TeXHUHECKOH LOKYMEHTALWM B Oprasax PocTexHaa3opa na

Technical documentation support for Rostekhnadzor authorities yes

CepTMdUKaTbl KAYECTBA C XMMUYECKMM aHAIM3OM Aa
i Certificates of quality with chemical analysis yes
19 Cbopka Ha mecTe CTpOUTENbCTBA MOCTABLMKOM B ©AMHBIH Y3en nevn Her

Combustor Package assembly as one unit by Vendor at construction site no

InexTpoobopynosaHue
Electric Equipment

3aXkMMbI 32WMTHOrO 3a3emeHna no FOCT 21130-75 Aa

b Protective earth terminals as per GOST 21130-75 yes
fMpoyee
Miscellaneous

i TpyGonpoeoaran 06BA3Ka B 0BbeMe NPUIOKEHHBIX MOHTAKHO-TEXHONOMMHECKMX CXEM aa

Piping within the scope of the attached P&IDs yes

Heobxoanmbie NeCTHULLI M NAOLWAAKK AR 0BCAYHUBAHMA 0BOPYA0BAHUSA U OBBAIKM HeT
. Required ladders and service platforms for equipment maintenance and hook up no

2 g
i
i
el
HE |
\U Mpumeyanna k pasgeny "Komnnekrt nocrasin"
\ Notes to Section "Scope of Supply”

e Y ‘Q‘\\ n. 5, 6. YNaKoBKa, MapkupoBka, TPAHCNOPTMPOBKA W XPAaHEHWE NeYM, Y3N0B 1 SNEMEHTOB NeuN B COOTBETCTBUM ¢ [OCT P 52630-2012.
o = .
25 it. 5, 6. Packing, marking, transportation and storage of the combustor and combustor units and components shall be in compliance with GOST R 52630-

=l .
2 9 2012.
NS

Q N
= |
g s | Jucr
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6.1 Komuiekt nocrasku ropeakn neun / Scope of Combustor Burner Supply

B HaumenoBaHue napamerpa 3HaueHue
= Parameter Description Value
MunmumaneHbii 06bEM NOCTaBKN AOMKEH COOTBETCTBOBATL TABNMULE HUIKE, HO HE OTPAHMYMBATLCA YKAZAHHBIMMH 31EMEHTaMM
Minimum delivery scope shall conform to the below table, but be not limited to the specified elements
1 lopenka aa
Burner yes
9 YCTpOHCTBO KOHTPONA MAGMEH W na
Flame detection equipment yes
3 O6opynoBaHWe AnA poaxura na
Ignitien equipment yes
i Apmatypa A8 WTyLepa KOHTPOAA NAaMeHH na
Fittings for flame detector nozzle yes
£ Apmatypa A1A CMOTPOBOTO OTBEPCTUA na
Fittings for sight hole yes
6 CMmOTpOBOE CTEKN0 na
Sight glass yes
TyTepoBKa C aHREPAMN fTA €€ KPENENIAA K KOPNYTY, 8 TOM WAGHE paboTST TG MONTATY GYTEPOBRA A S3B0AE 3T GTOBWTENE AW 1A TOMR ARE TaNasTis
7 Nocrasuwinkom (MK cunamn Nocrasuwka) / Refractory lining with anchors for its attaching to the shell, incl. refractory lining works at manufacturing plant Aa
or at Client’s site - by Vendor (or ysing Vendor's resources) yes
3 3aLMTHBIN KOKYX C NAATUKaMK Ha KOPNYCE AAA ero KPenaeHua na
Protection enclosure and pads on burner housing for its fixing yes
LWtyuepa B cooteeTcTBMM ¢ "Tabnnuei wryuepos” na
H Nozzles as per the "Nozzles Data" yes
10 AononnutensHble WTyuepa, He ykasaHHble B "Tabamue wryuepos” (B cayuae HeobXoaMMoCTH) na
Additional nozzles that are not specified in the "Nozzles Data" (if necessary) yes
. KomnneKT 0TBeTHLIX hRaHLEB, KPENEXHBIE M3AENUA, NPOKNAOKM na
Set of counter flanges, fasteners, gaskets yes
Komnnekr sanacHbix 4acTeil ona cGOPKM B NEPUOA MOHTaXE, MYCKA W HOPMANLHOM SKCMAYaTaluk (nepedens
31N npepocrasnsetca MNocTaBWUKOM B 06bEME TEXHUKO-KOMMEPUECKOTO NPEAIONEHHUA U B 0BA3ATENLHOM
17 |MopsAke cornacosbisaeTca co cnyxbamu 3akasumka) na
Set of spare parts for assembly during installation, start up and normal operation (the list of spare parts, tools and yes
accessories shall be provided by the Vendor within the technical and commercial proposal/quotation and shall be
mandatorily approved by the Client's services)
CreuuanbHbie NpUCNocoBACHMA U MHCTPYMEHTDI, HEOBXOAUMBIE ANA CBOPKK, MOHTAMNA U KOHTPONA STHUX
13 |onepaumii (npu HeoBxoaMMOCTH) Aa
Special devices and tools that are required for assembly, installation and monitoring of these waorks (if required) Yes
NpuGopbl KUMKUA 1 o6opyaosaume:
Instrumentation and Equipment:
- NpuBop KOHTPONA NAaMEHK na
Flame detector yes
15 MecTHas naHenb ynpaeneHua na
Local control panel yes
16 SnekTpooboresaembie Koyxu 060pyaoBanHus KN Ba
Electrically heat traced instrumentation enclosures yes
17 CoenunuuTensHole kopobku cMrHanos ot obopyposaHua KA na
Instrumentation signals junction boxes yes
g BpoHuposaHHbie coeguHUTENbHBIE KaBeny 0T NPUBOPOB A0 MECTHO NAHEAW K COBAMHUTENLHBIX KOPOBOK aa
3 Armoured connection cables from instruments to local panel and junction boxes yes
KaGenbHbie BBOAb! U CANbHUKKM OT NPUBOPOE A0 MECTHOM NAHENN U CORAMHMTENLHbIX KOPOBOK NoZ,
GpoHMpoBaHHbIl kKabens. [na marucTpanbHoro kabens npeaycMoTpers kabenbHbii BBoA nog, pa
2 HebpoHWpoBaHHbLIA kabeab / Cable entries and glands from instruments to local panel and junction boxes shall be yes
for armored cables. Mains cable shall have entry for unarmoured cable
20 MuHumaneHble Tpeboeakmna k komnnekTHocTH KU npusATe cornacHe Npunaskermio 1 (MOKTaKHO- TEXHOIOTHYECKan Crema neuu)
Minimum requirements to completeness of instrumentation shall be taken as per Appendix 1 (Combustor P&ID)
- Cucrema perynuposatua u MA3 (ycranaennsaetca B 6e30nacHoil 30He) Ans ynpasneHus 06opya0BaHMem neun / Het
5 Control and ESD system (to be mounted in safe area) for Combustor equipment control no
= 2
£
E 2 MNpumeyanua Kk pazaeny "Komnnext noctasku”
Notes to Section “"Scope of Supply"
MocTaBwmK y3na Neun A0MKEH NPeaYCMOTPETb GaHLEBOE COeAMHEHUE FOPENKU U KAMEPb CTOPaHUA.
n.3. 06opyAOBaHWE ANA POIKUTH OMKHO BbiTh CTALMOHAPHO YCTAHOBNEHO Ha FOPEOYHOM YCTPOHCTBE.
\\{4‘ n. 15. MecTHan naHenb ynpasnenuns (LCP) - naHesb 419 yipasneHu NyCKOM 1 OCTAaHOBA Ne4n NO MecTy (LKad BapbIBO3alLMILEHHOrO MCNONHEHWA, C KHOMIKaGMM K lamnamm Ha
' MUEBOIA NaHe k). JTamnbl M KHOMKKM NOAKNIGHBIOTCA K cucTeme ACYTT GUIMYSCKUMM CUTHANaMHK (NpHMepHo 11 AMUCKPETHLIX BXOAHBIX M 5 ANCKPETHBIX BLIXOAHbIX CUIHAN0B).
E ;;'; \ n. 16. NpumeHuTs oBorpesaemble NNACTUKOBbIE WKAdI ANA AATYWMKOB A2BAEHWS, NepPenaaa AaBAEHUA U PacxofOMepOE., PasHeCceHHOIo MOHTaKa. [pUMEHUTL TepMOUEXAbI ANA
=B 7 [ATYMKOB TEMMNEPATYPbI M YPOBHA.
g : Combustor Package Vendor shall provide flange connection of the burner and the combustion chamber.
- AN

it.3. Ignition equipment shall be stationarily mounted in the burner.

it. 15. Local control panel {LCP) - panel for local control of Combustor startup and shutdown {explosion-proof cabinet, with push buttons and lamps on the front panel). Lamps and
buttons are connected to APCS with physical signalling (approx. 11 discrete inputs and 5 discrete outputs).

it. 16. Heated plastic cabinets shall be applied for pressure, differential pressure transducers and flow meters, that are spaced apart.

Thermal covers shall be applied for temperature transducers and level instruments.
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6.2 KoMIIeKT n0CTaBKH KaMephl cropanus neuu / Scope of Combustor Chamber Supply

- HaumeHoBaHmne napamerpa 3HayeHue
- Parameter Description Value
MuHUMANbHBIA 06BEM NOCTaBKM AOMKEH COOTBETCTBOBATL TABAMLE HINKE, HO HE OFPAHNMMBATBLCA YKA3aHHBIMM INEMEHTAMHN
Minimum delivery scope shall conform to the below table, but be not limited to the specified elements
1 Annapar 8 cbope [/ Assembled unit na/ yes
DYTepOBKa C aHKEPAMM A1 €€ KPENNEHWUA K KOPMYCY, B TOM YMC/E PABOTLI N0 MOHTaRY GYTEPOBRM Ha 33BOAE-
U3TOTOBMTE/IE MU Ha NNOWAAKe 3akazumka [oCTaBIMKOM (MK cunamu NocTasimka) Aa
¢ Refractory lining with anchors for its attaching to the shell, incl. refractory lining works at manufacturing plant or yes
at Client's site - by Vendor (or using Vendor's resources)
3 BHyTpeHHme ycTpolicta / Internals HeT / no
33WHMTHBIA KOMYX C NNATUKAMMW Ha KOPMYCE ANA er0 Kpennennn
4 : S na [ yes
Protecti nclosure an n shell for its fixi
CmoTpoBble cTekna 03, He meHee 4wT.
> Sight glasses yes, at least 4pcs.
6 ApmaTypa ANA CMOTPOBbIX CTEKON na
Fittings for sight glasses yes
. Ltyuepa B cooTsevcrsnum ¢ "Tabnuuein wryuepos” Az
Nozzles as per the "Nozzles Data" yes
HononHuTeMbHBIE WTYLEPa, He YRa3aHHbIe B "Tabauue wiyuepos” (B cnyyae HeobxoaumMocT) Aa
. Additional nozzles that are not specified in the "Nozzles Data” (if necessary) yes
9 Tennosas usonauma HeT
Heat insulation no
10 JeTanu 4na KpenneHMa TeNNOBOH M30NAUMK Aa
Parts for fixing of heat insulation yes
1 KoMnaeKT OTBETHLIX PARHLES, KPENEKHBIE N3AENMA, NPOKAaAKK Aha
Set of counter flanges, fasteners, gaskets yes
KomnniekT 3anacHbix 4acTell ans cBOpKM B NEPUOA MOHTaXA, MYCKa M HOPMANBLHON 3KCNAYaTaLMK (nepeyeHs
31N npepocTaenAetca NocTaBUIMKOM B 06BEME TEXHUKO-KOMMEPUECKOTO NPeAN0MEHWA U B 0BA3aTENbHOM
nopagKe CornacoBbIBAeTCA CO CnyKbamu 3akazumka) Aa
4% Set of spare parts for assembly during installation, start up and normal operation (the list of spare parts, tools yes
and accessories shall be provided by the Vendor within the technical and commercial proposal/quotation and
shall be mandatorily approved by the Client’s services)
CneuuansHble APUCNOCOBAEHHMA U MHCTDYMEHTbI, HEOBXOANMBIE ANA CBOPKW, MOHTaXa W KOHTPONR 3TUX
13 |onepaumii (npu HeoBxopgumocT) £
Special devices and tools that are required for assembly, installation and monitoring of these works (if required) yes
Mpubopol KUMKA 1 obopyaoBanue:
Instrumentation and Equipment:
14 AnexTpooborpesaembie KOXyxu 06opyaosaHua KU Aa
Electrically heat traced instrumentation enclosures yes
15 CoeauHUTENbHbIE KOPOBKK CHIHANOB OT 0bopyacBaHua KM Aa
Instrumentation signals junction boxes yes
BpoHWpoBaHHbIe coefMHMTENbHBIE Kabenn 0T NPUBOPOB A0 COBANHUTENBHBIX KOPOBOK na
8 Armoured connection cables from instruments to junction boxes yes
KaGenbHbie BBOA! M CanbHUKN OT NPUEOPOB A0 COBAMHUTENLHBIX kKOpoBOK Noj BPOHNPOBaHHLIA Kabens. AnA
MarucTpanbHOro kabens npeaycmMoTpeTt kKabenbHbIi BBOA NoA HeBpOHMPOBaHHbLIA Kabenb Aa
v Cable entries and glands from instruments to junction boxes shall be for armored cables. yes
Mains cable shall have entry for unarmoured cable
18 MuH1ManbHble TpeboBaHnA K KoMnaekTHOCTH KUTT npusHath cornacHo NpuromeHnio 1 (MOHTaXHO- TeXHONOrMUECKas cxema)

Minimum requirements to completeness of instrumentation shall be taken as per Appendix 1 (P&ID)

Npumeyarna K pasgeny "Komnnekt noctaBku"
Notes to Section "Scope of Supply"
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n.5. Kamepa cropaHus AonxHa 6biTb 060pyA08aHA KaK MAHUMYM YETBIDbMA CMOTPOBLIMM OKHaMMU. [1Ba CMOTPOBbIX OKHa ONR MHCNEKLMK NNameHu (c
nepeaHel U 3aHei YacTn KaMepbl CropaHKA), OAHO ANA MHCNEKWLMKM NEPErOPOKM-PACCEKATENA W OAHO CMOTPOBOE OKHO ANA MHCNEKLUWM TPYOHOM pelweTku
KOTNa-yTMAM3aTOPa, PacnoOMEHHOTO AANbWE MO NOTOKY.

it.5. Combustion chamber shall be provided with at least four inspection ports. Two inspection ports for flame inspection {front and rear sections of the
combustion chamber), one - for inspection of partition-splitter, and one inspection port for inspection of the downstream WHB tubesheet,
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7. 3CKU3bI OFOPYIOBAHUS / EQUIPMENT SKETCHES

7.1 Jcku3 y3aa neun / Combustor Sketch
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7.1 Ickus ysna neun (npogomkenne) / Combustor Sketch (Cont'd)
Tabanua mryuepos / Nozzles Data

YnnoTHuTensHan
O603HaueHue TR S—— DN, PN, [noBepxHocTe wryyepa no| Hanuuue oTeeTHbIX
Ne wryuepa Nozlé Sem_'::u‘ MM Mna rocCT 33259-2015 $nanues
Nozzle Ident. No. mm MPa |Nozzle Sealing Face as per| Counter Flanges
GOST 33259-2015
B
1| Al(1wr./pcs.) OB BO?:,EW).(B Ha_r?peHue 400 1,6 F Aa
Combustion air inlet yes
DnaHel, ropenkM Ha Kamepe CropaHms
A2 (1 wT./pcs. ® ® * :
2 ( /pes.) Burner flange on combustion chamber ) ) ) )
B 3a
g | 8 Bupesd xop,.chno.ro ra 150 16 . aa
Acid gas inlet yes
B 6 7
i | Hat e Tonsd xo0g,0Tpa o-raancAwn KUCAOTBI 25 16 . na
Spent acid inlet yes
Bxog B0 \ne
5 | A5(1wr./pcs.) & 3,u.y.xa. He '_)a_cnb — ) 1,6 F Ad
Atomizing air inlet yes
B
6 | setunspesy X0/, TOI'IﬂMBI:!OI‘O rasa 80 16 E na
Fuel gas inlet yes
Bblx0f TEXHOAOTMHECKOTO rasa (NofAcoeAMHEHE K KOTAY-YTUAMBATOPY) 5 = HeT
7| Bl{lur/pcs) Process gas outlet (connection to WHB) ) ) i no
MoK Het
M1-2 (2 wr./pes.) 600 * *
8 ( i Manhole ) ) no
9 | O1-4 (4 wr./pes.) CMOTpm.ioe OKHO o %) = HeT
Inspection port no
KoHtponk nnameHu HeT
05 (1 wr./pcs. * * F
10 { fpesd Flame detector ) ) no
11| P1{1 wr/pcs) Oatumk ,qaaneu.uﬂ %) %) F HeT
Pressure transmitter no
12| 713 3 wr Jpcs.) Mamepen.ue TemnepaTypel B Kamepe croparfma %) 5 E HeT
Combustion chamber temperature measuring no
13| T4 (1w /pes) M3mepeHue TemnepaTypsl NOBEPXHOCTH .METanna %) " M20x1.5 Het
Metal surface temperature measuring no
14| 5 (1w /pcs) M3mepeHue TemnepaTypbl NOBEPXHOCTH .Meranna %) # M20x15 HeT
Metal surface temperature measuring no
15| 76 (1 wr/pes) Msmepeu.ue TEMNEPATYPLI B Kamepe cropai—fms %) " E HeT
Combustion chamber temperature measuring no

Npumeuanwna k pasgeny "TaBavua wryuepos” / Notes to Section "Nozzles Data"

HeoGxoauMocTb YKasaHHbIX {(aononHnTenbHeIX) wrylyepoe, DN, PN onpegenset/noaTsepsaaet MoCTasLWHK rOPEaKM.

OteeTHble daanLpbi NpegycmoTpeTts no FMOCT 33259-2015.

*) Onpeaennet MNocTaBWMK

Nn.9. YKa3aH MMHUMAIbHO BO3MOMHBIA AnameTp. Kamepa cropaHua aomkHa Gbith obopyAoBaHa KaK MUHUMYM YETbIPBMA CMOTPOBBIMH OKHamm. [ga cMOTPOBLIX OKHa Aas
MHCNEKYMM NaameRn (c nepeaHeil U 3aaHeli yacT kamepsl cropaHua), OAHO ANA MHCNEKLWW NeperopoAkuU-paccekaTens u 04HO CMOTPOBOE OKHO AN1A MHCNEKUMK TpyGHOI
PeLLeTKH KOTAA YTUAM3aTOpa.

n.9, 10, 12, 15. Mecra, 8 KOTOpbIX HEBO3MOHHO M3beKaTb 06pasoBaHMA 3acTOANBIX 30H (WTYLLEPLl NPUBOPOS, BECNOMOTaTeNbHbIe WTYLepbl U T.0.), AOMKHBI NPOAYBATLHEA
TEXHUYECKUM BO3AYXOM.

N.12. Kamepa cropaHka AoNHa GbiTe 060pY/A0BaHa Kak MUHKMYM TPEMA A3TUNKAMM ANA KOHTPONA TEMREpaTypbl. Kak MUHUMYM OAMH A3TYMK TemnepaTypbl A0/KeH BbiTh
YCTAHOBNEH MEXAY NEPEMEeIUBAIoWMM YCTPONCTBOM M TPYBHOI peleTkol KoTNa-yTHAK3aTOpa

n.13,14. laTyuk 3mepeHnA TeMnepaTypsl NOBEPXHOCTH MeTanNa A0AHEH BbiTo YCTAHOBAEH Ha BHELUHEN NOBEPXHOCTY METaNNa B HUMKHEH YacTH Kamepbl cropanua, kpome T5,
KOTOPbIA A0AMeH BbiTh YCTaHOBAEH Ha BEPXHEN YaCTH Kamepbl CropaHms.

Demand in specified (additional) nozzles, their DN, PN, shall be defined/confirmed by the burner Vendor. Counter flanges shall be designed as per GOST 33259-2015.

*} To be determined by Vendor

it.9. Minimum possible diameter is specified. Combustion chamber shall be provided with at least four inspection ports. Two inspection ports for flame inspection (front and rear
sections of the combustion chamber), one - for inspection of partition-splitter, and one inspection port for WHB tubesheet inspection.

it.9, 10, 12, 15. Areas, in which dead zones {instrument nozzles, auxiliary nozzles, etc.} cannot be avoided, shall be purged with plant air.

it.12, Combustion chamber shall be provided with at least three temperature transducers. Minimum one temperature transducer shall be placed between mixing device and WHB
tubesheet

it.13,14. Transducer for measuring the metal surface temperature shall be installed on external metal surface in bottom part of the combustion chamber, except for T5, that is to
be placed on top part of the combustion chamber.

YKaszaHusa k pasaeny "Tabnuua wryuepos”
Guidelines to Section "Nozzles Data"

Mpu seinonkednu PRI Ha 0bopyaosanme 0603HadYeH e WTYLLEPOB A0/MHC COOTBETCTBOBATL OBOSHA4CHVIO, YRa3aHHOMY B AaHHBIX TEXHHUECRIR TpeboBaHuAX.
Heo6x0AuMOCTb AONOAHUTENBHLIX WITYLLEPOB onpeaenseT MocTasumK 060PYAOBAHUA 1 COTNACOBLIBAET C 3AKA3MMKOM Ha CTAAMH COTNACOBAHNA TEXHUKO-
KOMMEPYECKOFO NPEANOKEHMA.

When working design documentation on equipment is developed, identification numbers of nozzles shall be in line with the ones that are specified in these Technical
Specifications. The need for additional nozzles is determined by equipment Vendor and is agreed upon with the Client at the stage of technical and commercial
proposal approval.
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7.1 ckm3 y3na neun (npogomkenue) / Combustor Sketch (Cont'd)

HonmycTumble Harpy3ku na mrynepa / Allowable Loads on Nozzles

.

-
o
4 ] o
.9 —
¥
Obo3naueHue .
No - HaumeHoBaHue wryuepa Fx, kH Fy, kH Fz, kH Mx, kH*m | My, kH*m | Mz, kH*m
- Nozzle Servi Fx, kN Fy, kN Fz, kN Mx, kN* My, kN* *
Kioazle tdant. fis. 7z ce Y, 7 X, KN*m y, kN*m | Mz, kN*m
B
1 Al e ppatisiiopehine 24,61 24,61 24,61 31,00 15,50 38,75
Combustion air inlet
3 A2 dnaHew ropenkn Ha Kamepe CropaHus Onpepenser MNocTaswmk
Burner flange on combustion chamber to be defined by Vendor
B
3 A3 B 7,38 7,38 7,38 3,49 1,74 436
Acid gas inlet
4 Ad BramaTpaboTaHe /A MiEaaTH 1,48 1,48 1,48 0,14 0,07 0,17
Spent acid inlet
= AS Bxop, BO3ayxa Ha pacnbineHue Onpepenser Nocraswmk
Atomizing air inlet to be defined by Vendor
B
6 A6 MOA TOINBHOIO Iaga 3,94 3,94 3,94 0,99 0,50 1,24
Fuel gas inlet
. 81 BbIXO, TEXHONOTMYECKOr O raza Onpegnenser Mocrasuwmk
Process gas outlet to be defined by Vendor
Jok
8 M1-2 : s . = = .
Manhole
9 014 CMOTpUE:iOE OKHO B ) ) ) ) )
Inspection port
10 05 KoHTponb nnamenu i i i ) ) .
Flame detector
1 P1 Jatumnk ,u,aanel-{lnﬂ R } ) } ) B
Pressure transmitter
MamepeHue Temnepatypbl B kamepe
cropatma
2 T1-3 - - - - - -
* Combustien chamber temperature
measuring
MamepeHue TeMnepaTypsl NOBEPXHOCTH
13 T4 meTanna 5 4 2 - - -
Metal surface temperature measuring
W3mepeHue Temnepatypobl NOBEPXHOCTU
2 o 14 T5 meTanna % * - - -
2 EI Metal surface temperature measuring
e
g & M3amepeHue Temnepatypbl B Kamepe
cropaHus
15 T6 - & 2 - - -
Combustion chamber temperature
o measuring
s 2 %
R
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8. PEYKUM W YCJIOBHSA SKCIITYATAIIUU, KIIMMATHYECKHUE YCJIOBUS PAHOHA
CTPOMTEJIbCTBA, XAPAKTEPUCTUKH PABOYE# 30HBI / OPERATION CONDITIONS AND MODE,
CLIMATIC CONDITIONS OF CONSTRUCTION AREA, CHARACTERISTICS OF WORKING AREA

Moan. u gata
7Sign. and Date

77 A7 ST

p=
o

WHB. Ne noan.
Orig. Inv.No

7/

Ne HaumeHoBaHue napametpa 3HayeHme Ea. uam.
a Parameter Description Value Un.of Meas.
Pexum paboTbl yCTaHOBKM
Unit Operation Conditions
1 Pexmnm paboTbl yCTAHOBKK NOCTOAHHLIH
Unit Operation Conditions continuous
2 Yucno vacoB paboTbl 8 rog, 1blid rog, / 1st yeat - 8760;
Number of operation hours per year 2014 rog/ 2nd year - 8000
3 MexmpemoHTHbINH npober 2 rog, (a)
Equipment run between repairs year (s)
4 PacyeTHbIH CpoK cnybibl 060pya0BaHKA 20 net
Design service life of equipment years
5 MuHUManbHaA NPOU3BOANTENLHOCTb YCTAHOBKU o~ &
Minimum unit capacity
6 MaK.CMMaﬂbH.aﬂ npom'aao,qwrenbuocm YCTAHOBKM i 5
Maximum unit capacity
Knumarnyeckue ycnosua paiioHa cTpouTensersa
Climatic Conditions of Construction Area
TemnepaTypa Bo3gyxa (no C1 131.13330.2012):
Air temperature (as per SP 131.13330.2012):
7 T aﬁcomoma.ﬂ {mwnmmanbﬂan ——— oc
- absolute minimum
- aBCONIOTHAA MaKCHManbHan
8 . 37,0 C
- absolute maximum
- Haubonee xonoaHol NATHAHEBKM C 0BecnevyeHHocTbIo 0,98 i
9 S ) - i MUHYC/ minus 34 e
- of the coldest five day period with 0.98 probability
- Haubonee XONOOHbBIX CYTOK . N
10 | A — MHHYc/ minus 37 (]
11 | cpemneronosan i e
- annual average
12 | CpefiHAA makcMmanbHaa Haubonee Tennoro mecaua 232 -
- maximum average of the warmest month ’
5 | CPeOHeCYTO4HaA aMNAuTYAa Hanbonee X0N04HOIC MecALUa 83 oc
- daily average range of the coldest month !
CpeaHAA MecAYHaA OTHOCUMTENbHAA BAAMHOCTb:
Monthly average relative humidity:
- Haubonee XONOAHOTO MecALa
=L of the coldest month b %
15 | Hanbonee TeNNOro mecaua 240 o
- of the warmest month !
PacueTtHaa Temnepatypa Bo3fayxa ans nogbopa ABO i
25 Air design temperature for selection of Air Cooler ) &
T MpoaoMmKUTENBHOCTL NEPUOAA € TEeMNEPATYPON HUKE HyNA 152 CYTOK
Duration of a period with below zero temperature days
18 Ba pome'rr?mecnoe AaBneHve 997,0 mbap
Barometric pressure mbar
15 Mpeobnapawilee HaNpaeeHWE BETPa, XOAOAHOE BPEMA roda 6]
Prevailing wind direction, cold season S
20 MNpeobnagaioiiee HaNpaeneHWe BETPa, TENIOe BPEMA roaa C
Prevailing wind direction, warm season N
o CK.OPOCTI: a.ema 43 mfc
Wind velocity m/s
55 Pactlemaﬂ CHeroBasn Harpyska 240,0 Kr/m2
. Design snow load kg/m2
E % HopmaTneHaAa BeTpoBan Harpyska Kr/m2
23 23 . ) 23,0
: %I Specified wind load Ny
3 & 24 BbiCOTa Haf ypoBHEM MOPA - 5
Altitude above sea level i
CeiAcmuyHocTb no CHuM 11-7-81 {MSK 64) 6ann
2 Seismicity as per SNiP 11-7-81 (MSK 64) > point

MpumeuaHua K pasaeny "Pexum U YCNOBUA IKCINYaTALMK, KTUMATMHECKME YCNOBHA PaiioHa CTPOMTENBCTBA, XaPaKTEPUCTMKM pabouei 30HbI"
Notes to Section "Operation Conditions and Mode, Climatic Conditions of Construction Area, Characteristics of Working Area"
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8. PEKUM U YCJIOBUS DKCILTYATALHH, KIMMATHYECKHE YCJIOBUS PAIOHA
CTPOUTEJILCTBA, XAPAKTEPUCTHKHM PABOYE 30HBI (npozomkenne)
OPERATION CONDITIONS AND MODE, CLIMATIC CONDITIONS OF CONSTRUCTION AREA,
CHARACTERISTICS OF WORKING AREA (Cont'd)

Ne HaumeHoBaHue napamertpa 3HaueHune EA. nam.
Parameter Description Value Un.of Meas.
XapaKTepucTuiu pabodeid 3o0HbI
Characteristics of Working Area
% Knacc B3pbiBoONacHOW 30HbI no MY Hidn
Class of explosion hazardous area as per PUE
97 Ipynna u KaTeropuma B3pbIBOONACHOM cmecu no FOCT 30852.5-2002, MOCT 30852.11-2002 CT3
Group and category of explosive mixture as per GOST 30852.5-2002, GOST 30852.11-2002
28 KaTteropuna B3pbIBONOKEPHOM W NOXapHOW onacHocTy no CMN12.13130-2009 i

Category of fire and explosion hazard as per SP12.13130-2009

Mpumeyarus Kk pasaeny "Pemium 1 YCNOBUA IKCNNYATALMM, KIUMATUYECKUE YCNOBMA PalioHa CTPOMTENBCTBA, XapaKTePUCTMKK paBouei 30HbI"
Notes to Section "Operation Conditions and Mode, Climatic Conditions of Construction Area, Characteristics of Working Area”
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9. XAPAKTEPUCTHKU 3HEPTOCPEJACTB
CHARACTERISTICS OF UTILITIES
HanmeHOBaHMe aHerocpeacTBa " o ! . X MCT
Ne Utilities PeR pacu./des., | pab./oper., | pacu./des., | pa6./oper., Ca::r'::tpr' :Ka
Mra/MPa |Mna/MpPa|  °C °c S
40/muHyc
1 Bozayx KUN 0.80 0.49 46 OKp.CP. 3 knacc 3arpasHeHHocTH no FOCT 17433-80
Instrument air ’ ’ ) ambient contamination class 3 as per GOST 17433-80
40/minus 46
3 Tequecxmm_ BO34YX 0,82 0,58 60 OKp:Cp.
Plant air ambient
A3oT - 99,6% (06.)
= 0
4 A3?1 HA, 08 0,68 0 oup..cp. Hf«cnopo,q 0,4% (06.)
LP nitrogen ambient Nitrogen - 99,6% (vol.)
Oxygen - 0,4% (vol.)
Nutanue notpebutenei
3NEKTPOOCBELLEHMA W 3nekTpooborpesa 380/220 8, 50 [
4 (npu Mx Hanu4MK) - - - = 380/220V. SO H
Power supply of electrical lighting and 4 :
electrical heating consumers (if any)
B "
5 OAAHOA Nap CPeAHEro faBeHun 1,47 1177 280/-3a ol
MP steam
o
s
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10. OBIIUE YKA3ZAHMS
GENERAL GUIDELINES

1. OTBeTcTBEHHOCTL 33 COBA0AEHME TPeBOBaHMIA HOPMATUBHO-TEXHWUYECKOH AOKYMEHTaLMK PO, AeicTBYIOWLENH Ha MOMEHT pa3paboTkm paboueii
AOKYMEHTAL MW, U3TOTOBNIEHUW, KOHTPONE M NOCTaBKe 060PYA0BaHMA, HECeT 3aBOA-M3rOTOBUTEND.

Liability for compliance with the RF normative and technical documentation requirements in force during development of detailed design documentation,
equipment manufacturing, control and supply shall be borne by the Manufacturing Plant.

2. Kopnyc 06opyi0BaHUA 1 WTYLEPbl 40MKHbI GbiTb PACCUUTaHSI C YYETOM NEPEAAUM HA HUX HArPY30K OT TPYGONPOBOAoS.
Equipment shell and nozzles shall be designed with due account of load transfer from pipelines.

3. O6opyAoBaHyie nocTaBNAeTCA B COGPaHHOM BUAE U HE NOANEMMUT pa3Bopke NpW MOHTaxe.
The equipment shall be supplied completely assembled and shall not be disassembled during installation.

4. Cpapka no OCT 26.260.3-2001 «CBapka B XMMUYECKOM MAWKMHOCTPOEHUU. OCHOBHbIE NONOMKEHWA», CBApHbIE coefiHenuna no FOCT 5264-80, OCT 8713-79,
rOCT 14771-76, TOCT 16037-80 1 gp.

Welding as per OST 26.260.3-2001 «Welding in Chemical Machine Building. Main Provisions». Welded joints shall be as per GOST 5264-80, GOST 8713-79, GOST
14771-76, GOST 16037-80, etc.

5. TycK, OCTaHOBKY W ucnblTaHue 060PYA0BaHUA HA FEPMETUYHOCTE B 3UMHEE BPEMA CAEAYET NPOU3BO/AMTL B COOTBETCTBMM ¢ «PernameHTom NPOBEACHUA B
3MUMHee BpemA NyCcKa, OCTAaHOBKW MK UCMbITaHWA Ha repmeTuyHocTb» TOCT P 52630-2012 npunoxenune M.

Start-up, shutdown and hydrotest of the equipment in winter shall be according to "Procedure of Vessel Start-up (Shutdown) or Hydrotest in Winter" GOSTR
52630-2012 Appendix M.

6. YCN0BMA TPAHCNOPTUPOBAHMA W XpaHeHus 0BOPY/A0BaHNA B YaCTH BO3AEHCTBUA KNUMATUYECKUX GAKTOPOB 40/KHbI COOTBETCTBOBATL ychosuam no FOCT
15150-69, B 4acTh BO3aeWCTBUA mexaHuUeckux no FOCT 23170-78 onpeaenset U3roToBUTENb.

The equipment transportation and storage conditions in respect of exposure to climatic conditions as per GOST 15150-69 and exposure to mechanical
conditions as per GOST 23170-78 shall be defined by the Manufacturer.

7. MoHTa), PEMOHT, PEKOHCTPYKUMA (MOAEPHU3ALMA), HANAAKA U FKCTIYATALMA, TEXHMYECKOE OCBUAETENLCTBOBAHME, TEXHUUECKOR AMArHOCTUpPOBaHUe
cornacHo defiepanbHbivM HOPMaM M NPaBuaam 8 06NACTH NPOMbIWAEHHON GesonacHocTH “TNpaBuaa NPOMbILLNEHHON 6e30MNACHOCTM ONACHBIX
NPOM3BOACTBEHHBIX 06BEKTOB, Ha KOTOPBLIX MCNoNbayeTcA 060pyAOBatue, paboTalolee Noa M3BLITOUHLIM AaBneHUem".

installation, repair, revamp (retrofitting), adjustment and operation, technical examination and technical diagnosis shall be as per Federal Industrial Safety
Codes and Regulations «Industrial Safety Rules for Hazardous Industrial Facilities, at which equipment that is Operating under Excess Pressu re, is applied»,

8. puMeHAEMBIE NP U3rOTOB/GHNM MATEPUa/bI A0MKHbI YA0BAETBOPATL TPEBOBAHMAM YCNOBMI SKCNAYATALMM, @ TaK e COOTBETCTBYHOLINX CTAHAAPTOB.
KauecTBo M XapaKTePMCTUKM MATEPHAN0B AO0MKHbI BbiTh NOATBEPHIEHD! CEPTHHNUKATAMM 33BOA0B-NOCTABUMKOS. [pK OTCYTCTBMN cepTuduKaTos Bce
HeobXoaMMbIe UCMILITAHKMA LOMKHbI BbITh NPOBEAEHBI HA 33BOME-M3rOTOBMTENE.

Materials applied for manufacturing shall comply with operation requirements as well as requirements set forth in corresponding standards. Quality and
properties of materials shall be confirmed by certificates of manufacturing plants. In absence of certificates the manufacturing plant must perform all required
tests.

9. O6opyAoBaHUE AONKHO COOTBRTCTBOBATD YCIOBUAM 3KCMAYaTaLMK, GbiTb BHOBL 3rOTOBNEHHBIM M PEMOHTOMPUIOAHSIM.
The equipment shall comply with the operating conditions, shall be new and repairable.

10. B nacnopte A0/kHbI GbiTb yKasaHb! rapaHTAK 33B0A3-M3roTOBUTENA Ha Be3onacHyIo IkcnAyaTaLuio 060Pya0BaHMA B yKa3aHHOH paboueii cpeae B TeyeHue
BCEro CpoKa cnyxbsi.

The passport shall include Manufacturer's warranty for equipment safe operation for the specified service throughout the whole service iife.

11. KOHCTPYKTOPCKAA AO0KYMEHTALMA A0NKHA ObITe COTNACOBAHA ¢ 3aKA34YMKOM,
Design documentation shall be agreed with the Client.

12. Kopnyc 060pya0BaHna A0MKEH MMETb [1Ba 3a1Ma 3a3emnerua no FTOCT 21130-75 B NPOTMBONOAOMHBIX TOYKEX.
The equipment housing shall have two grounding terminals as per GOST 21130-75 in diametrally opposite locations.

13. Ha craguu npepocrasnerus PK/, NocTaBLUMK NPeACTaBARET fiaHHbIE O Macce 0BOPYI0BaHMA, HATPY3Ke B MECTaX ONMPaHUA 060pyAoBaHWA, YKa3bIBAET THNbl
onop (NOABKKHASA, HENOABMKHAA), NPEAOCTABAACT AaHHLIE O KPENEHUM 060PYAOBAHNA K CTPONTENLHOM KOHCTPYKLUM — CXeMy pacrno/OKeHUA INEMEHTOB
kpennexus, TpeboBaruA No BbneTy GONTOB U UX AMAMETPY, Harpyaku oT 06opYACBaHKA.

At the stage of detailed design documentation submission the Vendor shall provide information on equipment weight, loadings in the equipment support
areas, shall specify type of supports (sliding, fixed support), shall provide data on fastening of the equipment to the building structure — a drawing of fastening
elements arrangement, requirements to projection of bolts and bolt diameters, loads from equipment.

——
\9 14.AHanoru MMNOPTHON CTaAN NOATBEPANTL CEPTUHUKATOM COOTBETCTBMA (C YKAZAHMEM XUMUHECKOTO COCTaBA M 3HAYEHWA YAPHON BASKOCTH NpK HU3KKUX
\ Temnepatypax) poccuiACKOMy aHanory.
e 2 ‘\i‘\ Russian equivalents of import steels shall be confirmed by Certificate of Conformance (with the specified chemical composition and impact values at low
5 weg \ temperatures).
5
~ @ \ 15. KoAW4ecTBo NKOKOB YTOYHARTCA [POM3BOAMTENEM U COMNACOBLIBALTCA C 3aKasyMKOM.
R \\) The number of hatches shall be specified by the Vendor and be agreed upon with the Client.
\ 16. NioKm RoNKHBI BbITe CHabXeHb! NOALEMHO-NOBOPOTHLIM YCTPOINCTBOM.
Hatches shall be equipped with lift and turn devices.
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10. OBIIIME YKA3AHMUSI (npopomkenue)
GENERAL GUIDELINES (Cont'd)

17. LBbI cBApHBIX COBAMHEHWI NOABEPTHYTL KOHTPOAID paanorpaduyeckum metoaom B obbeme 100 %.
100% of welded joints are subject to radiographic examination.

18. [letanu 13 yrnepoanCTOl CTanu, CONpUKacalowWwmecs Co Cpesoi, cogepmxaluei H2S, noaseprHyTs TepmoobpaboTke. Bee cBapoyHbie paboTsl nposectu no
nposejeHua TepmoobpaboTkK. [lo M nocne NposeagHUA TEPMUYECKOI 06paBOTKI CBAPHBIC LUBbI AOMMHbI NOABEPraThCA KOHTpOAO B 06beme 100 %
COOTBETCTBYIOWMMK METOAAMIA B 33BMCUMOCTH OT TMNA CBAPHLIX COBAWHEHMUI U UX PA3MEPHBIX XaPAaKTEPUCTUK. TBEPAOCTL METaNNA WEA M 30HbI TEPMUHECKOrD
BAWAHMA He OoMKHa npesbiwaTts 200 HB.

Carbon steel parts that are exposed to H2S-containing fluid shall be heat treated. All welding works shall be carried out before heat treatment. Before and
after heat treatment all welded joints are subject to 100 % examination by the appropriate methods depending on types of welded joints and their sizes. The
hardness of weld metal and heat-affected area shall not exceed 200 HB.

19. CraHpapt (TOCT, DIN, EN, ASME), pazmepsl n MaTepuansHoe MCNoMHEHWE OTBETHBIX GRaHLEB AOMKHO BbiTh COFMACcOBaHO ¢ 3aKa3uMKOM Ha CTaguu
COrNAaCcoBAHMA TEXHUKO-KOMMEPYECKOTr0 NPeaioeHua.

Code (GOST, DIN, EN, ASME), sizes and materials of counter flanges shall be agreed upon with the Client at the stage of technical and commercial proposal
approval.

20. MacnopT y3na Neymn J0MKeH BKNIOUATE B ceba cneayioutyo uhdopmaumio (06bem ceeaeHni GoOpMUPYET M3roTOBUTENb B 33BUCUMOCTH OT TMna):

a) obume ceepeHma:

HaUMEHOBaHMWE W AfpeC M3TOTOBUTENA;

Aata uarotosneuns (npomssoacTsa);

MR {Moaenb);

HaWMEHOBAHWE 1 Ha3HAYEHUE;

3aBOACKOA HOMED;

pacyeTHbIi CPOK CNyHbbi;

pacuyeTHbIf pecypc Y3/1A U OCHOBHBIX yacTel;

pac4eTHOE KOMMUECTBO NYCKOB;

6) TexHMuBCKKE XBPAKTEPUCTURM U NAPaMETPbI:

pacyeTHbIi BUA TONAKMBA M €10 TENAOTa cropaHna, MIx/kr (kkan/kr);

pacxog, Tonamea, m3/u (1/u);

TUN W XapaKkTePUCTUKa TONOYHOW YCTaHOBKM (Fopenkm);

pacueTtHoe, pabouee, npobHoe gasnenne, MNa (krc/cm2);

MaKCUManbHO A0NYCTUMOE MMAPaBANYECKOE CONPOTUBAEHWE NPU HOMUHANBHOW NPOU3BOAMTENBHOCTH, MIa (kre/cm2);

MWHUMANIBHO AONYCTUMOE AaB/eHWE NPU HOMKHANBHOI TemnepaTtype, MMa (kre/ocm2);

B) cBeAeHUA 06 OCHOBHOW apmaType (B TOM YMCAE KOJIMYECTBO, HOMWHA/ILHBIN AMAaMeTP, YCAOBHOE AaBneHue, paboune napameTpbl, MaTepuan Kopnyca, Mecro
YCTaHOBKHM);

r) cBeaeHMn 06 OCHOBHOI anNnapaType A/IA U3MEPEHMUA, YNPABAEHHUA, CUTHANNM3ALMM, PErYIMPOBAHUA 1 aBTOMATHUECKOM 321WMThI (B TOM YMCNE KOAMYECTBO, TUN
(mapka));

£4) ceefeHmna o6 anemenTax Y3/1A, USrOTOBAEHHBIX (MPOM3BEAEHHBIX) U3 TPYE (B TOM YMCAR KONMYECTBO, PAa3MEPLI, MaTepHan, cBapKa 1 TepmoobpaboTka);
€) CBEAGHMA O WTYLEPaX, KPbIWKAX, AiHMLAX, Nepexoaax, GNaHLax (B TOM YMCAe KOAMYECTBO, Pa3Mepsl, MaTepuan);

) PUCYHKM, CXeMbl, YEPTEXM Y3/IA M OCHOBHbBIX €10 3/1EMEHTOB 1 APYTUE AOKYMEHTb! (CBOAHBIA NIMCT 33BOACKUX M3MEHEHIH, KOMMNABKTOBOYHAA BEAOMOCTb,
cneyrdrKraumna ¢ yKasaHMemM OCHOBHbIX Pa3MepoB CE0POYHBIX AMHMUL M T.0.);

3) MHble cBeAeHUA, obecneynBaloLmMe GE30NaCHOCTL IKCNNYaTALIMM.

Combuster Package passport shall include the following information (scope of data is determined by Manufacturer depending on the type):

a) general data:

name and address of the manufacturer;

manufacture (production) date;

type {model);

name and purpose;

production serial number;

design service life;

designed useful life of the PACKAGE and main parts;

design number of startups;

6) technical characteristics and parameters:

2 g design type of fuel and its heating value, Ml/kg (kcal/kg);
£E fuel flowrate, m3/h (t/h);
é E type and characteristics of combustor (burner);
i design, operating, testing pressure, MPa (kgf/cm2);
maximum allowable hydraulic resistance at nominal capacity, MPa (kgf/cm2);
minimum allowable pressure at nominal temperature, MPa (kgf/cm2);
8) information on main valves (including number, nominal diameter, nominal pressure, operating parameters, shell material, mou nting location);
r) information on primary instrumentation for measuring, control, alarm, regulation and automatic safeguarding (incl. number, type {make);
2 2 An) data on PACKAGE elements, fabricated (made) of pipes (incl. number, sizes, material, welding and heat treatment);
[s]
= ° e) data on nozzles, covers, heads, reducers, flanges {incl. number, sizes, material);
& o
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(s
S
g3
o E JNuer
= o
2 &l Page
ER W 16017-43/6-TX.TT.H-101
ZET Ronyy Jiner 2 AOK. Toan. Hata 34
Rev. N.count. Page Doc.Ne Signed by Date

®opmaT Ad /Size A4



Baam. uHe. Ne
Repl. Iny. No

Moan. W gata

{)SEH.aﬂd Date -
AL AL

07

Wua. Ne nogn.

10. OBIIUE YKA3AHHUA (npoposmkenue)
GENERAL GUIDELINES (Cont'd)

) figures, diagrams, drawings of the PACKAGE and its primary elements and other documents (summary sheet of factory modifications, components list,
specification with the specified main sizes of assembly units, etc.);
3) other information that ensures operation safety.

lopenka ne4n
Combustor Burner

1. Pa3paboTky, U3TOTOBAEHWE, UCMBITAHUA, TPUEMKY W NOCTABKY NPOM3BOAUTDL B COOTBETCTBMAM ¢ TpebosanuamM FOCT 21204-97, TexHUUECKOTO pernameHTa
TamoxeHHoro coto3a «O HesonacHocTH MawuH U obopyaoBaHua» (TP TC 010/2011) u TexHuuecKoro pernameHta TaMOXKeHHOTO coloza «O Ge30nacHocTH
obopyaoeanua ans paboTel BO B3pLIBOONAcHsIX cpegax» (TP TC 012/2011), Cepua 03. Buinyck 71.

Mpu paspaboTke pykoBoACTBOBaTLCA TpeBoBaHUAMM MTOCT 12.2.003-91.

Design, fabrication, testing, acceptance and delivery shall be in compliance with the requirements of GOST 21204-97, Customs Union Technical Regulations «On
Safety of Equipment and Machinery» (CU TR 010/2011} and Customs Union Technical Regulations «On Safety of Equipment Intended for Use in Explosive
Environment» (CU TR 012/2011). Series 03. Issue 71.

The requirements of GOST 12.2.003-91 shall be adhered during design and engineering.

2. KOHCTPYKUWA ropenkn AomiHa obecneunTs HopmanbHylo paboTy Npu scex PaBoumx HArPY3Kax C YHETOM AWanasoHa KoneBaHmil NPOU3BOAUTENHOCTH.
Burner design shall ensure normal operation under all operating loads with due account of efficiency fluctuations range.

3. dakTuuecKkui Nepenaz AaBNeHNA CO CTOPOHLI BO3AYXa M 1333, TaK KE, KaK M TN TOPEAKM, MHUMANLHARA NPOM3BOANTENLHOCTE 4ONKHBI BbiTh
noaTeepxaeHbl NpoussoavTenem 40 3aKasa W COMNacoBaHbl C 3aKasuuKom,

Actual differential pressure at the air and gas side, as well as the burner type and its minimum capacity, shall be confirmed/defined by the Manufacturer
before order placement and agreed upon with the Client.

4. Temnepatypa BO3/4yxa 4/1A TOPEHUA MOKET BbITb HUME B 3aBMCMMOCTH OT PaBoTbl BO3/YXOAYBOK M YCROBMEA OKpyMatolLei cpeapl.
Combustion air temperature may be lower depending on operation of air coolers and ambient conditions.

5. Kopnyc ropenku gomkeH 6biTb repmeTUUHbIRA,
The burner housing shall be fluid-tight.

6. Matepuan ¢pyTepoBki 1 paboTbl N0 MOHTaXY dYTepOBKY AOAMEH GbiTh BK/IOUEH B 06LEM NOCTABKM ropenku. TONWMHA OTHEYNOPHBIX CNOEB NPOBEPSETCA U
NPMHKUMAETCA B COOTBETCTBUM € YKa3aHHbIMKM TEMMNEPaTypPamu CTEHKK Kopnyca.

Refractory material and refractory installation works shall be included in the scope of burner supply. Thickness of refractory layers shall be checked and
accepted in compliance with specified shell wall temperatures.

7. Mpu HeoBX0AMMOCTH MPOKUIBOANTEND AOMKEH NPEAYCMOTPETE NMCT ONOPHBIA M NOABKIKHYIO ONOPY NOA KOPNYC rOPenku.
If necessary, the Manufacturer shall provide a support plate and sliding support for the burner housing.

8. BHYTPEHHHIA inamMeTp KOPNYCa 1 GyTePOBKH [OMKEH PABHATLCA BXOAHOM Y3CTH KaMEpbl CTOPaHUA, PasmMep bl COTacoBbIBAIOTCA Ha CTaaMM PacCMOTREHUA
PKL obopyaoBaHuA.

Internal diameter of housing and refractory shall be equal to the inlet section of the combustion chamber.
Sizes shall be agreed upon at the stage of equipment detailed design documentation review.

9. ina HenpepbIBHONW 1 BesasapuitHoi paboTs: ropenku 1 Npuéopos KM ykasaTe HenpepbiBHbIE W nepuoguIeckue pacxonbl BCNOMOTaTENbHbIX NOTOKOB
{a30T, TexHWYeCKMIA BO3AYX M BO3Ayx KWUM) c yKazaHWem ux pabounx napameTpos.

To ensure uninterrupted and failure-free operation of the burner and instruments it is necessary to specify constant and intermittent flow rates of auxiliary
flows (nitrogen, utility air and instrument air) and operating parameters.

10. YCTPOACTBO KOHTPONA NNGMEHM AOJKHO PEATMPOBATE TONBKO HA NAAMA KOHTPOAMPYEMON FOPEAKKM 1 HE IO/IKHO PearupoBaTh Ha NOCTOPOHHWE UCTOYHUKMK
Tenna u/nav ceeta (packaneHHan GyTepoBKa, OCBELLEHUE, W T.1.).

Flame monitoring device must only respond to the flame of the controlled burner and shall not respond to external sources of heat and/or light {red-hot
refractory, lighting, etc.).

11. Cuctema KOHTPOAA NAAMEHM BOMKHa obecneunsatb 3aWWUTHOE BBIKNKYEHWE TOPenKu Npu NoracaHum NNameHn Ha KOHTpOﬂprEMDﬁ ropenke, npu 370Mm
BPEMA 3aLKUTHOI0 OTKAKUEHWA NOAAYM ra3a JOMKHO BbiTk He Gonee 2 ¢.

Flame monitoring system must ensure protective shutdown of the burner in case of flame failure at the contralled burner, in this case time before protective
shutoff of gas feed shall not exceed 2 seconds.

12. BHewWHAA NOBEPXHOCTb KOPNYCa FOPeAKK AoMHa BbiTk NogBeprHyTa APo6ecTpyiiHoi 06paboTke 1 NOKPbITa ABYMA CAOAMM TENAOCTONKOTO NOKPbLITUA
{onpepenaetca Mpoussogutenem).

External surface of the burner housing shall be sand-blasted and coated by two layers of heat resisting coating (to be defined by the Manufacturer).
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10. OBIIIUE YKA3AHMWSA (npopomkeHue)
GENERAL GUIDELINES (Cont'd)

13. [lonHbl GbiTh NPEAYCMOTPEHLI CMOTPOBbIE YCTPOWCTBA C WAPOBbIM KNANAHOM W WTYLLEPOM NOCTOAHHOM TPOAYBKM, ANIA BU3YaNLHOO KOHTPONA
KPUTUHECKUX NOBEPXHOCTER OrHEYNOPOB 1 ANA BU3YaNbHOTO KGHTPOAA ropeku, CMOTPOBLIE YCTROWCTBA AOMMHBI BLITE BHINDAHEHb C YKAOHOM K KaMepe
CropaHua nedm 8o usbemanne sarpasHeHuA.

Inspection devices with ball valves and continuous blowdown nozzle shall be provided for visual control of critical refractory surfaces and for visual inspection
of the burner. Inspection devices shall have a slope towards the Combustor Chamber to avoid contamination.

Kamepa cropaHu1a neuu
Combustor Chamber

1. Pa3paboTKy, M3FOTOBNEHUE, MCMBITAHMA, NPUEMKY M NOCTABKY NPOU3BOAUTL B COOTBETCTBUM C Tpebosannamu NB 03-584-03, TOCT 2444-87, TOCT P 52630-
2012, TexHu4eckoro pernameHta TamoxeHHoro cotosa "0 6e30NacHOCT MaWwMH 1 060pYA0BaHUA".

Mpu pa3paboTke pykoBOACTBOBaTLCA TpeboBaHuamu MOCT 12.2.003-S1.

Design, fabrication, testing, acceptance and delivery shall be in compliance with the requirements of PB 03-584-03, GOST 2444-87, GOST R 52630-2012,
Customs Union Technical Regulations "On Safety of Machinery and Equipment".

The requirements of GOST 12.2.003-91 shall be adhered during design and engineering.

2. Marepuan ¢yTeposku 1 paboTsl N0 MOHTaky GYTEPOBKM AOMKEH BbiTh BKAIOYEH B 06BEM NOCTABKM Kamepbl. TOALWMHA OFHEYNOPHBIX CI0EB NPOBEPSETCA 1
MPUHMMARTCA B COOTBETCTBIM C YKa3aHHbIMI TeMNEpaTypamm CTeHKM Kopnyca. Cneunduralma matepuana GyTepoBKH cm. TY Ha OTHEYNOpHbIE MaTepuantl.
Refractory material and refractory installation works shall be included in the scope of combustor chamber su pply. Thickness of refractory layers shall be
checked and accepted in compliance with specified shell wall temperatures. For refractory materials specification, refer to Refractory Materials Specification

3. KOHCTPYKLMA Kamepb! CTOPaHKWA QONKHA BbiTb rePMETUUHON.
The combustor chamber design shall be fluid-tight.

4. MNoCTaBIMK BbIAACT PEKOMEHAALMM N0 Y3N1aM COEAMHEHWA C FOPENKOH M CNSAYIOWIETO HUMXE NO NOTOKY 0BOPYAOBEHWA W BKNIOYHT B NOCTABKY HEOBXOAMMbIE
MaTepuanbl ANA COEAMHEHMA,

The Vendor shall provide recommendations for connections with burner and downstream equipment and shall include required connection materials into the
scope of supply.

5. BHyTpeHHWe AuameTpbl KOpyca 1 HYTEPOBKI BXOAHOM HaCTh A0/MKHLI PABHATLCA AMaMETPAaM FOPEKM neun. TonwmHa hbyTeposKkM BO BXOZHOM YacTH
AonxHa BbiTb N0A06pana, 4To6bI COOTBETCTBOBATL BHYTPEHHEMY AMAMETDY OTHEYNOPA FOPeAKU. Pasmepbl COrNacoBbIBAITCA Ha CTAAMN paccmoTpeHusa PK/
oBopygosaHua,

Internal diameters of housing and inlet refractory shall be equal to the combustor burner diameters. The thickness of refractory at inlet shall be selected to be
adequate to burner refractory internal diameter. Sizes shall be agreed upon at the stage of equipment detailed design documentation review.

6. BHyTpeHH1e AMameTpbl KOPMyca 1 GYTEPOBKI BLIXOAHOM YaCT Kamepbi CropaHKa Neun A0MKHbE PABHATLCA NPUCORAMHUTEABHDIM PAa3Mepam chenyowero
HWKE N0 NOTOKY 060pYAOBaHMA. Pasmepb! COMNAcoBLIBAIOTCA HA CTaAUM paccmoTperus PKIL o6opyaosaHus.

tnternal diameters of combustor chamber outlet refractory and housing shall be equal to connecting dimensions of downstream equipment,

Sizes shall be agreed upon at the stage of equipment detailed design documentation review.

7. BHelwHAA NOBEPXHOCTL KOPMYCa Kamepbl A0NHa BbiTe NOABEPTHYTa APOGECTPYITHON 06pPaBOTKE M MOKPLITA ABYMA CIOAMM TENAOCTORKOMO NOKPBITHA
{onpepnenseTca Npoussogutenem).

External surface of the combustor chamber shell shall be sand-blasted and coated by two layers of heat resisting coating {to be defined by the Manufacturer).

10. CMOTPOBbIE CTEKNA BCTPAMBAIOTCA ANA MHCMIEKLMU TPYBHOM PELIETKI KOTNA-YTHAM3ATOPA M COCTOAHMA GyTeposKK. ONDKEHHE AOMKHO BbiTh onpeaeneHo
{yTouHeHo) MpoussoanTenem. CMOTPOBbIE CTEKAA AOMKHbI NOCTABAATLEA B CHOPE C WapPOBbIM KPAHOM U LUITYLIEPOM NPOAYBKN U BbiTb 3aMEHACMBIMA.
CMOTPOBbIE CTEKNA A0MKHBI BbITh BBIMOAHEHBI C YKNOHOM K KOTAY-YTUAM3ATOPY B0 U3BemaHne 3arpAsHEHUA.

Sight glasses shall be provided for inspection of WHB tube sheet and refractory. Position to be defined (updated) by Manufacturer. Sight glass assemblies shall
be supplied with ball vaive and blowdown nozzle, and shall be replaceable. Sight glasses shall be provided with a slope towards WHB to avoid contamination.

Bzam. uus. Ne

REE]' fnv. Ne

Mogn. u gata

Sign. and Date
/.

A

g2
23
s 2 \ Nucr
: 5N\ 16017-43/6-TX.TT.H-101 e
BET W —MCT Ne gok. TMogn. ata 36
Rev. N.count Page Doc.No | Signed by Date

Popmat A4 [/ Size A4



Bsam. nHe. No
Repl. Inv. Ne

11. TEXHUYECKHUE TPEBOBAHUW S
TECHNICAL SPECIFICATIONS

1. MUHUMaNbHanA TenaoBaa Harpyska nevyn COOTBETCTBYET PeXMMY NyCKOBO paboTel neun.
Minimum heat load of the combustor shall correspond to combustor startup operation conditions.

2. Tun neyu: UMANHAPUYECKAA FOPU30HTANbHARA C PACNPeaenUTeNtbHON PelleTKoM.
Combustor type: cylinder horizontal with distributing tubesheet.

3. Topenka nomkHa BbiTe KOMBMHUPOBAHHOI, € Pa3AebHBIMM CONNAMM BBO/IA B KAMEPY CrOPaHMA: TONAMBHOTO rasa (Ha
nyck), H2S conepxautero rasa (OcHOBHOM pemum paboThi), BO3ayxa Ha ropeHue, MNpw 3TOM ropenka fnonwHa paboTaThb
YCTO4MBO BO BCEX PEMMUMAX CMEWEHHA: NPU PA3AE/IbHOM UK COBMECTHOM (B N10BbLIX COOTHOLIEHUAX) CHUraHMM TOMAUBHOTO
rasa v cepoBOAOPOACOLAEPHALLErD rasa.

The burner shall be combined with separate inlet nozzles for supply of: fuel gas {for startup), H2S-containing gas (main
operation case), combustion air to the combustion chamber. However the burner operation shall be stable in all mixing cases:
during separate combustion or co-combustion {in any ratio) of fuel gas and hydrogen sulphide containing gas.

4. Topesikn DoNHKHb! BbITe € HUZKKMM BbIBpocom NOX.
Burners shall be low NOx.

5. AnA yTrnn3aumm 0TpaboTaHHOM CEePHOM KUCAOTBI B NEYM NPEeaYCMOTPETL MUHUMYM TPU OTAENbHbIE GOPCYHKM ANA BBOAA W
PacnbliNeHUA KMCNOTbI. B kauecTBe areHTa pacrbiieHNA KNCAOTLI B KOHCTPYKUMM GOPCYHOK MCMNO/b30BaTh TEXHMYECKMI BO3YX.
In the combustor at least three separate lances for inlet and atomization of acid shall be provided for processing of the spent
sulphuric acid. In design of lances plant air shall be used as agent for acid atomization.

6. A cTabunnsaumm TemnepaTypbl TEXHONOMMYECKOTO rasa Ha BLIXOAE U3 KMEpPbI CropaHNA NPEAyCMOTPETh nojavy ropayero
B03A4YyXa.

Hot air supply at outlet of the combustion chamber shall be provided for stabilization of process gas temperature.

7. Ana pyTEepOBKN Kamepbl paguaLmi NPUMEHATL MapPOCTOMKUIA U KUCAOTOCTONKMIA GeToH.
Heat-resisting and acid-resisting concrete shall be applied for chamber lining.

8. [ina obopyaoBaHua n TpyBONpOBOAOE, paboTaoulyx NoA AaBNEHMEM NPU NONOXUTENLHOMN pabouell TemnepaType,
maTepmuassl v TpeboBakMA K NPOBEAEHUIO UCTIBITAHUIA [ONKHbI GbITh NPUHATHI C YHETOM CpeaHeit TemnepaTypel Hanbonee
XONOAHON NATUAHEBKU MUHYC 34° C,

For equipment and pipelines that are in service under pressure at positive operating temperature, materials and requirements
to tests shall be accepted with the allowance made for average temperature of the coldest five-day period of minus 34° C.

9. Bbibop MaTepuasios MeTanIoKOHCTPYKLMA 060PYA0BaHMA U TPeBOBaHWSA K NPOBEAEHMIO UCMLITAHUE NPUHATDL € YY4ETOM
cpeaHeit Temneparypbl Hambonee X0NOLHLIX CYTOK MUHYC 37°C.

Selection of materials for equipment steel structures, as well as requirements to tests shall be taken with the allowance made
for average temperature of the coldest day of minus 37°C.

10. Boi6op anexkTpoobopysosaHua u KUM 1 TpeboBaHua K NPOBEAEHUI MCMbITAHMI NPUKATD ¢ Y4eTOM aBCOAIOTHOM
MWHWMAaNbHOR TemnepaTypbl MUHYC 46° C.

Selection of electric equipment and instrumentation, as well as requirements to tests shall be taken with the allowance made
for absolute minimum temperature of minus 46° C.

11. MHeBMaTUYECKWNE UCNOAHMTENbHbIE MEXaHU3Mbl 40/ HbI 0BecnednsaTth paboTy npu fasneHuu BO3ayxa 410,5 krc/cm?2,
Pneumatic actuators shall ensure operation at air pressure of 4+0.5 kgf/cm2.

Q 12. Tpy6onpoBoAb! C TONAMBOM [0/HHbI BbITh OCHALWEHbI PACXOAOMEPOM U TEPMONAPOH.
g2 AN Fuel pipelines shall be provided with flow meter and thermocouple.
N
E‘ g,\§ 13. Pe3bba KpenexHbix 3genuit 4oxHa 6biTb MeTpuyeckoli no 1SO.
&\J The thread of fasteners shall be metric as per 1SO.
g2
g5 Rucr
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11. TEXHUYECKHUE TPEFOBAHMA (Ilpogo.nkenue)
TECHNICAL SPECIFICATIONS (Cont'd)

14. Weiiku oTBETHbIX YaHLes (MK Nepexoabl) NO rpaHMULLE NOCTaBKW AOMKHbI BbITh BLINOMHEHBI MO pazMmepam
npucoeauHAemMbIX Tpy6. Pasmepbl (anameTp, TOAWMHA) NPUCOEAUHAEMBIX TPYE 1 MaTepuan oTBETHLIX GNaHLEB Ans
dnaHueBbIx coeAUHEHMIA NO rPpaHMLe NocTaBKK MoCTaBLUMK COMNacoBLIBAET € 3aKa3UMKOM.

The neck of counter flanges (or reducers) at the limits of delivery scope shall match the sizes of the connected pipes.

The sizes (diameter, thickness) of the connected pipes and material of counter flanges for flanged connections at the limits of
delivery scope shall be agreed upon by Vendor with the Client.

15. NMpu BLINOAHEHMM PacyeTa Ha MPOYHOCTL TPYG M KONNEKTOPOB NEun NPUHATL BHELWHME HArpy3ku Ha WTyLepb! TpY6 v
KONNEeKTOpOoB B COOTBETCTBUM CO cTaHaapTom APl Standard 560 fourth edition, August 2007 «Fired Heaters for General
Refinery Service» ¢ TpexkpaTHbIM 3anacom.

In strength calculations of combustor headers and pipes the external loads on nozzles of pipes and headers shall be taken as
per APl Standard 560 fourth edition, August 2007 «Fired Heaters for General Refinery Service» as three-fold overdesigned.

16. Npu npoekTMpoBaHuM kopnyca nedw MocTaslLyK AONKEH YHECTb HArpysKK OT 0NOP TPY6ONPOROAOR BHELHEN 0BBAZKM.
Harpysku 0T 0110p 1 TOUKKM NPUIIOKEHUA HArPY30K MOCTaBLIMK COMNAcoBbLIBAET € 3aKa34MKOM Ha CTafnW PAcCMOTPEHNS
MPOEKTHOM JOKYMEHTaUMMU NO PE3Y/IbTaTaM NPOEKTUPOBAHMA BHelWHEeN TPyBoNpoBOLHON 06BA3KM.

When designing combustor shell, the Vendor shall allow for loads of external piping supports. The Vendor shall agree upon
support loads and load application points with the Client at design documentation review stage subsequent to the designed
external piping and hook-up.

17. KpenneHune onop K BHeWwHum TpybonpoBoaam BbiNOMHATL Yepes NoAKNAAHbIE INCTbI.
Supports shall be attached to external pipelines by means of wear plates.

18. MprmeHnTs ropeskn ¢ Hu3kum BoiGpocom NOX. JonycTUMbIA MHTErpanbHBIN YPOBEHD IIYMa Ha PACCTOAHUM OfMH METP OT
ropesiku He go/mKeH npesblwats 80 AB(A). B KayecTBe OCHOBHOrO TONNWBa JOMKEH UCNOMb30BATLCA 33BOACKOW CEPOBOAOPOL,
coAepaliuii ras. NpedycmoTpeTb BOSMOMKHOCTL paboTsl nevn H-101 Ha TONAWMBHOM rase Ha nepuog, nycka v nepuog,
nepexofHbiX PeMmoB paboTel neun.

Low NOx burners shall be applied. The allowable overall noise level at a distance of one meter from the burner shall not
exceed 80 dB(A). Plant hydrogen sulphide containing gas shall be used as main fuel. The provision shall be made for
Combustor H-101 operation on fuel gas during startup and in transient conditions of combustor operation.

19. Ha Kopnyce ne4u npeayCMOTPETs CMOTPOBbIE TNAAENKM ANIA BU3YaNbHOro HabaloAeHna 3a Gakenom ropeHus, dakenom
pacnblNeHUA KACAOTbI, PacnpeaenuTe/IbHOM PeLleTKoM Ha BbIXOAE M3 Kamepbl paanauum H-101.

Sight glasses shall be provided on combustor shell for visual observation of combustion flame, atomizing acid flame, and of
distributing tubesheet at H-101 chamber outlet.

20. MNeyb A0MKHE BbITb OCHALWEHA CUCTEMOI CUrHaNM3aUMK U BAOKMPOBKK npoueccos, cornacHo OHulM.
The Combustor shall be equipped with process interlock and alarm systems as per FNiP (federal rules and regulations).

21. Bce anexktpoobopyaosaHue U Nnpubopbl KUM [01:KHbI NOCTaBAATLCA C B3PbIBO3ALUMLLEHHBIMN CANBHNKAMM AnA BBOJA
Kabenei.

All electric equipment and instrumentation shall be delivered with explosion-proof glands for cable entry.

22. Pasmepb! CanbHWKOBbIX BBOAOB ByayT coobuieHbl nocne noaydeHus ot MoCTaBLMKa 4aHHbIX NO XapaKTePUCTMKaM
anexTpoobopyaosaHus u npubopos KU,

Sizes of cable glands will be advised after receipt of Vendor's data on characteristics of electric equipment and
instrumentation.
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11. TEXHHYECKHE TPEFOBAHMSI (Ilpoxo.skenne)
TECHNICAL SPECIFICATIONS (Cont'd)

23. Gupmy msrotoButens KMM 8 o6beme nocTasku M xapakTepUCTMKM NpUBOPOB (TM CUFHANA B CUCTEMY YNPaBAEHWA U T.4)
MoCTaBLUMK COMNAcOBLIBAET C 3aKA3YMKOM.

The manufacturing company of instrumentation that is within the delivery scope, as well as characteristics of instruments
(type of signal to control system, etc.) shall be agreed upon by the Vendor with the Client.

24. GUpmy U3rOTOBWUTEND FOPE/KN M GOPCYHOK KMCNOThI B O6GBEME NOCTABKW M XapakTEPUCTUKM WX paboTsl (TUN 1
KOHCTPYKLMIO yCTpoicTBa) MocTaBuLmMK Neymn cornacosbIBAeT € 3aKasumKom.

The manufacturing company of the burner and acid lances that are within the the delivery scope, as well as their operation
characteristics (type and design of equipment) shall be agreed upon by combustor Vendor with the Client.

25. NMpegycmoTpeTb 0borpes KUMKA.
Instrumentation heating shall be provided.

26. Ha scem nocrasnaemom obopyA0BaHUM AONKHbI ObiTb YCTaHOBNEHbI AETaNW 417 3a3eMAEHNA.
Parts for earthing shall be mounted on all the delivered equipment.

27. dupmentbie TabAUUKK A8 MMNOPTHOTO 060PYACBAHNA LOMKHLI BbiTh BLINOAHEHBI HA PYCCKOM M aHFNMIACKOM A3bIKaX.
Nameplates for imported equipment shall be in Russian and English.

28. /liokn AOCTYNa B NeYb C MACCOoN Kpbilukn 6onee 20 Kr pomkHbI BbiTb 060PYA0BaHb! LWIAPHUPHO-NOBOPOTHLIMM
YCTPOMCTBAMM 418 OTKPbLIBAHUA NIOKa.

Combustor access hatches with cover weight of over 20 kg shall be equipped with davits for hatch opening.

29. NpeaycmoTpeTs OKpacky nedeit, obopyaosaHus, TpyBONPOBOAOB U KOHCTPYKUMIA Nocne MoHTaxa. CornacosbiaeTca ¢ OAD

"CnaeHedTb-AHOC" Ha cTagnn paspabotkm K.

Combustors, equipment, pipelines and structures shall be painted after installation works. This is to be agreed upon with 0JSC

"Slavneft-YANOS" at engineering documentation development stage.

30. PaspabotaTb TpeboBaHMA Ha ocBelleHue neun n obopynoBaHua.
Specifications for lighting of the combustor and equipment shall be developed.

31. CKaHepbl NAaMeHn AOTHHbI NPOAYBATLCA TEXHUYECKMM BO34YXOM.
Flame scanners shall be purged with plant air.
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12. OFBbEM IIOCTABKH OBOPYJOBAHHWS U JTOKYMEHTAIIUA
SCOPE OF DELIVERY OF EQUIPMENT AND DOCUMENTATION

Mynxr Onmucanue Koanuecrso r?;a“"“““"
Item Description Quantity OCTABINUK

to be specified by Vendor

H-101. [Teus pacmienienns oTpadoTaHHON CepHOii
kucnoTsl (H2S04), praovas:

h-101. Spent Sulphuric Acid (H2S0O4) Combustor, 1,00
including:

Kamepa cropanusi ropH3oHTAILHOTO THIA,
1.1.  |Bkuaiouasi / Combustion chamber of horizontal type, 1
including:

1.1.1. |Merannokoncrpykuun / Steel structures KOMILTEKT / set

1.1.2. |Pyreposka kamepsl cropanus / Combustion chamber lining KOMILIEKT / set

PacnpenenurensHas pemerka Ha BEIXOJE H3 KaMepbl

1.1.3. |cropanus / Distributing tubesheet at combustion chamber 1
outlet

1.1.4. |Cmotposoe okHo (rsaenxa) / Inspection port (sight glass) 4

1.1.5. |@Pyreposannslii mok-nas / Refractory lined manhole 2

Apmatypa, GuTHHTH, OTBETHBIC QUIAHIE INTYLEPOB ¢ [MeHKaMu
uist npucoeanHeHHus Tpy6 no OCT, kpenex, MpoKIag0YHbIH
1.1.6. |marepuann o6rasku / Valves, fittings, counter flanges of necked KOMILIEKT / set
nozzles for pipe connections as per GOST, fasteners, gasket
material of piping

1.1.7. |TIpubops! koHTpons TeMiepatrypsl / Temperature instruments

1171 Temnepatypa B xamepe cropanus / Combustion chamber

Sign. and Date

Moan. v pata

4
temperature
TeMneparypa noBepxHOCTH METa/Ia KAMEPBI CrOPaHH
1.1.7.2. Temperature of combustion chamber metal surface 1
1173, Temneparypa GyTepoBKH KaMephl CrOpaHHs |
Combustion chamber lining temperature
118 TIpubop KOHTPONA NABJICHHA B KAMEPE CropaHus 1
Combustion chamber pressure instrument
KomOnnuporannoe ropejiouHoe yerpoicTBo,
1.2. |Bxmarouas / Combined burner, including KOMILIeKT / set
Y bTpa3BykoBas GOpcyHKa paclblieHus 0TpaboTaHHO#
1.2.1.  |cepuoit kucnorel H2SO4 / Ultrasonic lance for atomizing KOMILIEKT / set
spent H2S504
% 2 DopcyHka TOPEIKH CKUTEHHS CEPOBO/IOPOICO ICPIKANIEro rasa /
; %; 1.2.2. |Burner lance for hydrogen sulphide containing gas combustion 3
: 1.2.3. DOpCyHKa FOPENKH CXHTaHHA TOIUIHBHOrO rasza 1
Burner lance for fuel gas combustion
124 [Tpubop xoHTpoNA NaMeny KOMOWHHPOBAHHOMN TOPENKH 3

Combined burner flame scanner

CranuoHapHOe YCTPOICTBO NIEKTPOPO3KUTa TOPENKH C
1.2.5. |momaronmyM YCTPOWCTBOM HJIM ra30RbIH 3aManbHHUK |
Stationary electric igniter with supply unit or gas igniter

CMOTpoBOE OKHO KOMOMHMPOBAHHON rOPEsKH

1.2.6. |_.. : l
Sight glass of the combined burner
1.2.7. |l'openounniii kamens / Burner block 1
e
§ 3 Nuer
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12. OBbEM INOCTABKH OBOPYJIOBAHUS U JOKYMEHTALIMH (npono.ukenne)
SCOPE OF DELIVERY OF EQUIPMENT AND DOCUMENTATION (Cont'd)

IMyuxT Onucanue Koanuecrso Sanoansier
Item Description Quantit Tocrasmmk
P y to be specified by Vendor

1.2.8. [Ulmosoeoe ycrpoiicTro, Brntoyas/Connection assembly, incl.: 4 xoMIIeKTa /sets

[nro30B0€ yCTpoHCTBO ¢ apMaTypoii, MTYUepaMu |
OTBETHBIMH (NIAHIAMH JUTA 3aMeHBl  (OPCYHKH
pacnelUIeHUA 0TpaboTaHHO# ceproi KucmoTel H2S04
Connection assembly with valves, nozzles and counter
flanges for replacement of spent H2S04 acid lance

1.2.8.1.

[lmo30oB0e ycTpoHCTBO ¢ apMaTypoOH, IITYHEpaMH 1

OTBETHBIMH (WIAHLIAMH [UTA 3aMEHb] 3aaIBEHOT0 YCTpoiicTBa
/ Connection assembly with valves, nozzles and counter 1
flanges for replacement of igniter

1.2.8.2.

1.2.9. JPuruara u apmarypa / Fittings and valves KOMILTEKT / set

OtseTrHble (UIAHIBI INTYHEPOB ¢ LICHKAMHE IS
1.2.10. |npucoemunenus tpy6 no FOCT / Counter flanges of necked KOMIUTEKT / set
nozzles for pipe connections as per GOST

1.2.11. IKpenex n npoknanounsiii marepuan / Fasteners & gaskets

KOMIIEKT / set

Hapy:xHas H3015LHA B 30He MOCTABKH: NEYH,

KOMOHHHPOBAHHOI rope/IKH, Bcex TPYOONPOBOAOB,
1.3. odopyaosanns KUIIuA / External insulation within KOMILIeKT / set
delivery scope of: combustor, combined burner, all pipelines,

instrum ion equipmen

1.4. [|KHIIL, sxarouas / Instrumentation, including: KOMILTEKT / set

KnananHasi ¢ToiiKa TOILTHBHOIO H KHCJIOTO rasa,

1.4.1. |8 Tom uncite / Valve rack for fuel gas and acid gas, 1
including:
1.4.12. |KmanaH-oTcekareh OCHOBHOTO TOMIMBHOIO ra3a 2
Shutoff valve for main fuel gas
Knanan-perynarop pacxoaa OCHOBHOTO TOILTHRHOTO rasa
1.4.1.3. IFlow control valve for main fuel gas 1

PerynaTop naBneHns npsMoro gedictBus "nocie ceba"
1.4.1.4. |nuHnu TONAMBHOrO rasa K 3anansuuky / Direct-acting 1
downstream pressure control valve for fuel gas line to igniter,
Knanan-orcexaTens TOIUTHBHONO I'a3a K 3anajibHUKY

1.4.1.5. [Shutoff valve for fuel gas to igniter 2
; ; 1.4.1.6. {lpubopr KHIT ronnuenoro rasa / Fuel gas instruments KOMILTEKT / set
§ 3 TpyGonposoasl, Kpenex, HPOKIaI0UHbIl MaTepuan, PUTHHIH H
1.4.1.7. lapmarypa / Pipelines, fasteners, gasket material, fittings and KOMILTEKT / set
valves
\Q 1418 M3ousuus TpyGonpoBooB TormuBHOrO rasza/ Insulation of fuel /
\ A8 Lo inetmes KOMILIEKT / set
@ 2 b\§ 1419 Tepmouexusl Juist npubopor KKIT TonueHOro rasa /
£ 5 :
= Z i;\j 47 AThermowells for fuel gas instruments KOMILICKT./ Sct
o2 g % .
e %‘I\ 1.4.1.10. |[Knanan-orcexarens kucaoro rasa/ Shutoff valve for acid gas 2
9 & 1.4.1.11. |Knanan-perynsrop pacxona Kucioro rasa/ Flow control valve for acid gas 3
% [puGopr KUIT xucnoro rasa ¢ pasjaesnTesbHeIMH MembGpanamn / Acid
1.4.1.12. gas instruments with separating membranes 1
52|
s £ \\ Nuct
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12. OBBEM DNOCTABKH OBOPY JJOBAHUSA H JOKYMEHTALIHHA (mpoposKeHne)
SCOPE OF DELIVERY OF EQUIPMENT AND DOCUMENTATION (Cont'd)

Mynkr Onucanue Konnvectro 33"0"““
T . OCTABINHK
Item Description Quantity to be specified by Vendor
TpyGompoBoasl, Kpenex, NPoKIaf0YHEIH MaTepHall,
1.4.1.13. {gurunru u apmarypa / Pipelines, fasteners, gaskets, fittings KOMILTeKT / set
and valves
Onekrpooborpes +70 C ¢ coeTUHHTENIBHHIME KOPOOKaMH /
1.4.1.14. | TCRTPOODOI ; CoCIHH g KOMILEKT / set
Electric heating +70 C with junction boxes
1.4.1.15. I’ISOJ‘l'}ILlH.H Tpybonposonos kucioro raza / Insulation of acid ek et
gas pipelines
14.1.16. TepMOLIE:XJ]bl Juta npubopos KHIT / Thermowells for ER——
nstruments
OrBeTHbIe daHIbl HA TPAHKLE TOCTABKH /i TPYOONPOBO/IOR
KHCJIOrO ra3a ¢ meikaMu nis npucoenudenus Tpyd mo [OCT /
L4.1.17. {Counter flanges at the limits of delivery scope for acid gas KOMILIIeKT / set
pipelines with necks for pipe connections as per GOST
1.4.1.18 Hecymas pama ¢ onopamu tpyGonposoaos / Structural skid with I
__Ipipeline supports
14119, Am(epm,l-e OonTel s K]:)CHJI%‘,HPISI Hecye# pamsl / Anchor bolts S -
for attaching the structural skid
Kinamannas croiika oTpadoTaHHOi cepHON KHCIO0TEI 1
1.4.2.1. |Bo3ayxa pacnbiienns / Valve rack for spent acid and 1
atomizing air
Knanas-otcekatens 0TpaboTaHHON KHCIIOTH
14.2.2. . 4
Shutoff valve for spent acid
1423 Kitanan-perynsarop pacxoga otpaboTadHOM KHCIOTEI 1
© [Flow control valve for spent acid
[Tpu6opsr KHIT orpaboranHoii KHCIOTE ¢
1.4.2.4. |pa3menuTensHEIMH MeMOpaHaMH KOMILIEKT / set
Spent acid instruments with separating membranes
Tpy6onporoaEl, Kpenex, NpOKIag0uHbIi MaTepHall,
1.4.2.5. |dutunrn n apmatypa KOMIIJIEKT / set
Pipelines, fasteners, gaskets, fittings and valves
Onekrpootorpes +5 C ¢ coeAMHATENBHBIMH
1.4.2.6. |xopobkamu KOMILIEKT / set
Electric heating +5 C with junction boxes
Hzomsanus Tpy6onpoBooB 0TpaGoTaHHOM KHCIOTE!
1.4.2.7. HRA TPYVONIPOBOL > TP KOMILIIEKT / set
Insulation of spent acid pipelines
2 o
S Tepmouexnel s npubopos KUIT otpaborannoit
= 5 1.4.2.8. P FRIE Dpiop .p. KOMIUIEKT / set
¥ | kucnotel / Thermowells for spent acid instruments
OtpeTHbIE (ANl HA IPAHHILE MOCTABKH JUIs TPYOOpoBOaa
1429 OTPaBOTAHHOH KHCIIOTEI C MIeHKaMH JIIs IPUCOESIHHEH S TPYO 10 |
\ "7 [TOCT/ Counter flanges at the limits of delivery scope for spent acid
W pipeline with necks for pipe connections as per GOST
g g \\’S Knamnan-orcexarens BO3AyXa Ha pacirbil
B8 1.4.2.10. AP 2
o A, Shutoff valve for atomizing air
s *»‘\% PeryjiATop AaBlieHHs IPAMOTO AERCTBHA 'HOCIIE Ceos" JIMHAN
NS 142 1], [posiyxa na pacmbia orpaboTaHHOH KHCHOTRI/ Direct-acting 1
& © 7 Tldownstream pressure control valve for atomizing air line for spent
ks acid
iz
5 E \\\\ Nucr
£ 5N 16017-43/6-TX.TT.H-101 —e
Wsm. Koayu Tocr [ Ne Ao, Toam. Hara 42
Rev. N.count. Page Nl _Doc.he S_igle_d_bv Date

Dopmat A4 / Size A4



12. O6bEM NNOCTABKH OBOPYJIOBAHHSA U JOKYMEHTALIMU (npoaonxenne)

SCOPE OF DELIVERY OF EQUIPMENT AND DOCUMENTATION (Cont'd)

Mynkr Onucaunue Konmuecrro éa"‘m“ﬂ“
R ; OCTABINMK
Item Description Quantity ‘b specifted by Vendoe
1.4.2.12. |TTpu6opsr KUI1 / Instruments KOMILIEKT / set
Onextpooborpes +5 C ¢ coeIHHUTENBHBIME KOPOOKaMH /
1.4.2.13. Tp O.Ip i 3 & : . KOMILJIEKT / set
Electric heating +5 C with junction boxes
Tpy6Gonposonsl, kpenex, NPOKIATOYHBIH MaTEPHA,
1.4.2.14. {utunry u apmatypa / Pipelines, fasteners, gaskets, fittings KOMILIEKT / set
and valves
T XJIb udopos KHI1 ac
1.4.2.15. |, CPMOUEXARL LA [Ip ; .p ol BISHYXA 1A pacHE KOMIIEKT / set
Thermowells for atomizing air instruments
14216 Hecyuas pama ¢ onopamu TpyGonpoBoaos !
" 7 [Structural skid with pipeline supports
AuKepHEIe OONTHI A1 KPEIIEHHUA HeCyIeH paMpl
1.4.2.17. . ; KOMILIEKT / set
Anchor bolts for attaching the structural skid .
1.43.1 IManens oxAaKI21010Er0 BO3LYXA, BKJIIOYAN: 1
©7 |Cooling air system, including:
PCFyI[ﬂTOp JABIICHHUA TIPAMOTO JICHCTBHA «r1ociie ceOsy» MHHHK
1.4.3.2. |ronnmusHoro rasa k 3anansHuky / Direct-acting downstream 1
pressure control valve for fuel gas line to igniter
Tpy©onpoBomsl, kpenex, NpoKIaI0YHbIH MaTepral,
1.4.3.3. |duTeHrN B apMaTypa KOMILIIEKT / set
Pipelines, fasteners, gaskets, fittings and valves
OtBeTHBIE (h1aHIBI HA PPAHHLLE HOCTABKH Ui TpyGonposoaa
BO3/YXa HA PACbUI ¢ IICHKAMH JUT IPHCOCTHHEHHS TPy6 110
1.4.3.4. JI'OCT / Counter flanges at the limits of delivery scope for KOMTLIeKT / set
|atomizing air pipeline with necks for pipe connections as per
GOST
[Tpuboper KT
1.43.5. | PP KoMILIeKT / set
Instruments
Onexrpoodorpes + 10°C ¢ coeqHHUTENBHBIME KOPOOKaMH
1.43.6. ; ; A KOMIIIEKT / set
Electric heating + 10°C with junction boxes
E 3 Hzonsanusa Tpybonposoaos
EE 1.4.3.7. u py- p . KOMILIEKT / set
i3 Insulation of pipelines
Tepmouexunst ans npubopos KHIT
1.4.3.8. P ZULH TIPHOOPOB KOMILIEKT / set
\P Thermowells for instruments
\ Hecyuias paMa ¢ onopamu tpydonpoBoaos
x| | 1430 it S 1
TR Structural skid with pipeline supports
& j\ pip
RN AHKepHble GONTEI ISl KPEIIEHHA HeCy el paMbl
g I 1.4.3.10. ) . KOMIIEKT / set
X AN Anchor bolts for attaching the structural skid
\ %
de
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12. OFBbEM NIOCTABKH OBOPYJOBAHHA U NOKYMEHTALTHH (npogomkenne)
SCOPE OF DELIVERY OF EQUIPMENT AND DOCUMENTATION (Cont'd)
Mysxr Onucanue KoanyectBo l_?['a"ﬁﬂm”
e . OCTABIIHK
Item Description Quantity fhisrecitel ioo s eabliie
1.4.4. |MecrHas nasens yopaenesus / Local control panel 1
B3priBosalHnieHAERIe METAUIHYECKHE COEIHHHUTEIILHBIE
kopoOku nnst KHII ¢ Metannmyeckumu kabenbHBIMU
1.4.5. ; . . KOMILTeKT / set
BBogamu / Explosion-proof metal junction boxes for
instruments with metal cable entry devices
CoenunnTensHele kabeaun 0T NpuGOPOB 10
1.4.6. [coenuruTentHrx Kopobok / Connection cables from KOMILTEKT / set
instruments to junction boxes
BapriBozamninenHeie kabeTbHEIe BBOIBL C
METaJUTHYECKUMH CANIbHHKAMH JIJIS BCETO
1.4.7. |anexrpoobopynosanus 1 KUI1 / Explosion-proof cable KOMIUIEKT / set
entry devices with metal glands for all electric equipment
and instrumentation
Knanannas croiika orpaGoTannoii cepHoii KHCIOTEI H
2, BO3yXa pacnblICHHAA KOMILIEKT / set
Valve rack for spent acid and atomizing air
CBapoyHble MaTEPHAIBL IS BEITIOTHEHMS MOHTAMKHEIX
2.1.  |cBapHBIX 1IBOB MIEMeHTOB no[ nasienuem / Welding KOMIUTEKT / set
consumables for field welding of pressure parts
MunuMyM 2 KOMIUIEKTA IPOKIATOK AT KaXKIOTO
dnannesoro coenunenns U 10% KpenexkHbIX geraneit
2.2 ; KOMIUTEKT / set
At least 2 sets of gaskets for each flanged connection and
10% of fasteners
Okpacka ¥ 3allUTa MOBEPXHOCTH 110 CTAHAAPTY
2.3. |nmpoussoaurens / Painting and surface protection as per KOMILIEKT / set
Manufacturer's standard
2.4, |CneumaneHEIH uHCTpyMeHT / Special-purpose tool KOMIIIEKT / set
2.5. |llpouee / Miscellaneous KOMILTEKT / set
3 Tepmouexnsl ans npuGopos KHI1 orpaborannoii
= j ' kucnotsl / Thermowells for spent acid instruments
H é KOMILIEKT 3amacHkIX YacTeH [4is [IyCKa, FapaHTHIiHOTO cpoka M 2-
3.1. | mer axennyarauun / Set of spare parts for startup, guarantee KOMIUIEKT / set
period and 2 years of operation
i'\l 3.2. |3amacubie wactu mana KMIT/ Spare parts for instrumentation KOMILIEKT / set
R 3anacHble YacTH /I JNEKTPOTEXHUUECKOTO 000pYA0BaHMA
B & Q%\ 3.3 L AHEIRT Pl KOMILIEKT / set
sz - / Spare parts for electrical equipment
gt ‘%& 3ananbHUK ra30Bbli B cOOPe MM BRICOKOIIOTEHIHATLHBIH
: 34 DJICKTPHYECKHH 3aNallbHUK € ITOJAI0IMM YCTPOHCTBOM 1
X& " |Assembled gas igniter or high energy electric igniter with supply
2
s £ Jivct
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12. ObBbEM HOCTABKH OBOPYIOBAHHA U JOKYMEHTAILIUH (npoo.nkenne)
SCOPE OF DELIVERY OF EQUIPMENT AND DOCUMENTATION (Cont'd)

[Myskr
Item

Onucanne
Description

Koamuecrro
Quantity

3anoJiHsieT
HocTraBmink

to be specified by Vendor

3.5.

3.6.

3.7

DopcyHKa 0TPaboTaHHO CepHOM KUCIIOTHI
Spent sulphuric acid lance

DopcyHKa TOIIMBHOTO rasza
Fuel gas lance

@opcyHKa KHCIIOro rasa
Acid gas lance

3anacHble 4acTH
Spare Parts

4.1.

KomruiekT 3amacHpIX 4acTeil 1n1a mycka, rapaHTHIHOTO
CPOKa U 2-X JIET IKCILIYaTAIHH

Set of spare parts for startup, guarantee period and 2 years
of operation

KOMIINEKT / set

4.2,

3amnacHsie gactu s KT
Spare parts for instrumentation

KOMIUIEKT / set

43.

3anacHbl¢ YaCTH JUTA JJIEeKTPOTEXHUYECKOTo 000PyI0BAHHM
Spare parts for electrical equipment

KOMIUIEKT / set

4.4,

3ananbHHK ra3oBblii B cOOpe M BBICOKONOTEHIIHATEHBIMA
3NEKTPHUECKHH 3aMaNbHUK C TOAAKOIINM YCTPOHCTBOM
Assembled gas igniter or high energy electric igniter with
supply unit

KOMTILIEKT / set

4.5.

TIpoekT noakmIOYeHHs NEYH K CYHIECTBYIONHM
KOMMYHHKAITHAM

Design for Combustor connection to the existing systems

KOMIUIEKT / set

Monenu obopynosanus KUII, apmaTypsl ¢ IHEBMOIPUBOAAMH (BKIIFOYAs HABECHOE 060pPYI0BaHHE)
COMIACOBBIBAIOTCA ¢ 3aKa34MKOM B 0043aTeNTbHOM MOPS/KE [0 3aKa3a Ha HTare pacCMOTPEHHs
TEXHUYECKOT0 MPESIOKEHHS Ha TIeyb.
Models of instrumentation equipment, valves with actuators (including attached implements) shall be
obligatorily agreed upon with the Client before ordering at the stage of review of technical proposal for the

combustor.
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12. ObBEM NOCTABKH OBOPYJIOBAHUS H JOKYMEHTALIUM (npoaomxenne)
SCOPE OF DELIVERY OF EQUIPMENT AND DOCUMENTATION (Cont'd)

1. Ha yeprexax ropenok J0mKHBI GbITE TOKA3aHb;
© BO3/IYIIIHBIE KAMEPEI;

* xaMepa(bl) CMEICHHS C B.Y.

* CTBOJIBI FOPeNoK, hopeyHOK

* YCTpOHCTBA BROJIA

* ILUIKO30BbIE YCTPOHCTRA

* 3aCnOHKH (MITH TIIAIENKH);

* KOHCTPYKLMOHHBIE MaTepPHAIbL;

* npHOOPEI KOHTPOJIA MUIAMEHH OCHOBHOM, THJIOTHON rOpeKH.
Burner drawings shall show:

* air chambers;

* mixing chamber(s) with internals

« barrels of burners, lances

* injection devices

= connection assemblies

» gate valves (or peepholes);

= constructional materials;

» flame detection devices for main and pilot burners.

2. B 3an1aduy Ha OKOHYATEBHYHO [IOKpacKy 000pyAoBaHus 10/DKHBE OBITh yKa3aHbL:
° [IOLLA/Ib HAPY:KHOH NOBEpXHOCTH 000pYI0BaHHS, TPeOYIOIET0 OKpackH;

* PEKOMEH/IAlHH M0 BLIGOPY OKPACOUYHEIX MATEPHAJIOB.

In technical task for finishing painting of equipment the following shall be indicated:
= area of external surface of the equipment that is needed to be painted;

« recommendations for selection of paint materials.

3. 3ananue na paspaboTky yeprexei GyHIAMEHTOB JOIKHO CONEPHKATH:

* CXEMY PacnoJoKEeHusa ONOPHBIX 110 BerHOCTCﬁ [0 KOJIOHHEI [ICYH H JICCTHHUEI B [TAHE C T[pHBH3]{OI‘:I HX K OCAM TICYH,

® pasMepbl H OTMETKH ONOPHBIX ﬂOBBpXHOCTeﬁ KOJIOHH, MTHaMETP aHKEPHBIX GOIITOB, HX pa36HBKy B [JIaHE, BBIJIET, MAPKY CTaJIN;
¢ CXCMY HaI'pPY3KH Ha OIIOPHEIC TOBEPXHOCTH OT !{a)K,ELOirJ{ KOJIOHHBI II€YH H JICCTHHLBL. HOCTOSIHHBIG, JJIHTEJIbHEBIE,
KpaTKOBPEMEHHBIE, BETPOBBIC H celicMHUYeCcKHe Harpy3kH yKas3aThb OTACJ/ILHO.

Hal‘pysxu BCTPOBAsA v celicMuueckas JIOJIFKHBI ObITH YKa3aHbl Pa3CibHO IIPH HX ,HeﬁCTBPIH B JIBYX HAarlpaBJICHHAX (B,HOHL H
NOTIEPEK NEYH).

I1pu HIADHAPHOM OITHPAHKHH KOJIOHH YKa3bIBAIOTCA NPOJI0ILHAS H ONepeyHas ciila. [IpH JKecTKOM y3lle ONMpaHus YKa3LIBaeTes
JOTIOJIHHTEIBHO MOMEHT.

JlomxkHo ObITE YKa3aHO HaNpPaB/IeHHE ACHCTBHS HAIPY30K.

Technical task for development of foundation drawings shall include:

» arrangement of bearing surfaces for combustor support pillars and stairways in plan with their referencing to combustor axes;

» sizes and elevations of bearing surfaces of support pillars, diameter of anchor bolts, their arrangement in plan, projection, steel
grade;

« diagram of loads on bearing surfaces for each combustor column pillar and stairway.

Constant, prolonged, short-time, wind and seismic loads shall be specified separately.

Wind and seismic loads shall be specified separately for their actions in two directions (along and across the combustor).

In case of hinge support of pillars the longitudinal and transverse forces shall be specified.

In case of rigid support the moment shall be specified additionally.

The directions of load actions shall be specified.
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12. OB BEM NOCTABKH OBOPY/IOBAHUSA H IOKYMEHTAILIUH (npoaoxkenne)
SCOPE OF DELIVERY OF EQUIPMENT AND DOCUMENTATION (Cont'd)

4. 3ajanMe Ha BBOJIBI-BLIBOIBI, COAEPIKALINE:

* OPHEHTALMIO IITYLEPOB (KOJIEKTOPOR) BXO/Ia-BbIX0AA [I€YH, OTHOCHTEILHO 00IIEH KOMITOHOBKH;

* IPUBA3KY TOUEK MPHCOSAHHEHMS LITYLIEPOB BXOAa-BbIX0/1a K OCAM TIEUH;

* BBICOTHRBIE OTMETKH LITYLIEPOB BXOAa-BLIX0/1A;

* TaGJIHIY WITYLCPOB ¢ yKa3aHHEM KOTHYECTBA, YCIOBHOIO IPOXO/A, YCIOBHOIO JABIICHHS, PA3MEPOB LIGCK OTBETHBIX (raHies
I10 TPaHHLIE NIOCTaBKH, AOMYCKACMBIX HArPY30K HA MITYLEPa;

* TabJIHILY MATEPHATLHOTO HCHIOAHEHHA TPYOONPOBOIOB H OTBETHBIX (UIaHLIEB /ISl IITYIEPOR BX0a- BLIXOAA;

* TiepeMelIeH s MTYIEPOB BXO1a-BbIXOIA.

IIpenocTaBisercs 10 BBIAAUH YepTexked 00NIero BuIa Ne4H 1A BINOTHEHHA 00BA3KH H ONPCeNeH s (JaKTHICCKUX HAMPY30K
Ha LWTYUEepa.

The technical task for interfaces (inlets-outlets), including:

= orientation of combustor inlet-outlet nozzles (headers), relative to general layout;

= referencing of connection points of inlet-outlet nozzles to combustor axes;

« elevations of inlet-outlet nozzles;

* nozzles data with the specified number, nominal bore, nominal pressure, sizes of necks of counter flanges at the limits of
delivery scope, allowable loads on nozzles;

= table of materials of pipelines and counter flanges for inlet-outlet nozzles;

« displacement of inlet-outlet nozzles.

To be submitted before issue of combustor general arrangement drawings in order to design piping and to determine actual loads
on nozzles.
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13. OCOBBIE TPEEOBAHUSA
SPECIAL REQUIREMENTS

OCOBBIE TPEBOBAHH S
SPECIAL REQUIREMENTS

B o6beM nocTaBku JODKHBI OBITH BKIIHOUEHB

TpYOONPOBOIB H apMaTypa B COOTBETCTBHH C

A TEXHOJOIMYECKOl cXxeMOH, MmpuiIoKeHHe

The scope of delivery shall include pipelines and valves as
per the process diagram, Appendix

Illefikn 0TBeTHBIX (hIAHLIEB MO TPAHULAM NTOCTABKM

B JOMKHBL OBITE BLITOTTHEHBI 1O NpHBapKy Tpyo no FOCT

Necks of counter flanges at the limits of delivery scope
shall be provided for pipe welding as per GOST

Bce crapHEIe MBI, CONPHKACAIOLINECS C Ta30M, JIOJKHBI
ObITh moABeprHyTE! 100% MONHOMY HepaspyLIAIOmEMY
KOHTpO/IO (panHorpadius, yibTpasByK M APYTHE
PaBHOLIEHHbBIE METOIBI Hepa3PyIUArOIIEro KOHTPOJIA) U

C KOHTPOJIIO TBEPAOCTH 11BA
All welds that are in contact with gas shall be subject to
100% full non-destructive examination (radiographic,
ultrasonic and other nondestructive test methods of equal
value) and to seam hardness examination

KHIT u A nomkHBI COOTBETCTBOBATE «OCHOBHBIM
PeIIEHHAM N0 NPOEKTHPOBAHHIO H MOHTaxKY cpencts KUIT
H A 11 00beKTOB

OAO «Cnasred1s-AHOCY, npuiokeHune
D . ;
Instrumentation and controls shall conform to «Basic
Solutions for Design and Mounting of Instrumentation and
Controls for Facilities of OJSC «Slavneft-Y ANOS»,
Appendix

HsroToBHTEMO 3anperyaeTcs HAYHHATHL U3TOTOBJIEHHE
obopynopaHus 10 nonyueHus cornacosanus PKIT,

L JOMYCTHMBIX CHJT i MOMEHTOB
Manufacturer is prohibited to start fabrication of the
equipment before receipt of approvals of working
construction documentation, allowable forces and moments

Reel. Inv. No

Bzam. uHe. N2

TlocTapuk rapaHTUpyeT BHIONHEHHE 000pYIOBAHHEM
TpeboBaHuii Ba3oBoro npoekTa K TeXHOIOTUYECKHM

F pexHuMam.

Vendor shall guarantee that the equipment will meet the

basic design (BDEP) requirements to process conditions.

ra /4

7

Moan. v para
_¢ Sign. and Date

Ckanepnbl niaMeHH ODKHEB] YA0BIETBOPATE TPeOOBAUMIO K

Ka4eCcTBY BO3Jyxa Ha 00MyB M oxiaxaeHue «Bozmyxy
Texuuueckomy»
G OAO «Cnapaeds-AHOC» OB-00-TY-001 ot 06.13.2016t1.,
ApHJIOKEeHHe

Flame scanners shall comply with the requirements to the quality

of purging and cooling air «Plant Airy at OJSC «Slavneft-
YANOS» Ob-00-TY-001 of 06.13.2016, Appendix

Wus. Ne noan.
Orig. Inv.Ne
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14. MEPEYEHE HATIPABJISAEMOMH TOKYMEHTALIMH

LIST OF DOCUMENTATION SUBMITTED

Myuxr
Item

Joxyment / Document

Haumenosanue / Description

Homep / Number

Hzm.
Rev.

[Ipunaraemas
JOKYMEHTAIHA
Docum.Attached

TEXHHYECKHUE YCJIOBUA
TECHNICAL SPECIFICATIONS

L1

KHII, mocrasnsieMbie KOMIUIEKTHO ¢
TEXHONOTHYECKHM 000py0BaHHEM
Instrumentation, Delivered as Part of
Process Equipment Package

ATX-04-OTP

1.2

OnekTpooGopyIOBaHHE, NOCTABIIEMOE
KOMIIJIEKTHO C TEXHOJIOTHUSCKHM
o0opynoBaHHeM
Electric Equipment, Delivered as Part
of Process Equipment Package

3T-05-TY-004

1.3.

B3peisozaimuniensoe
NMEKTPo0OOPyIOBaHHE
Explosion-proof Electrical Equipment

2T-05-TY-005

1.4.

l'exnuyeckue yca0BHs Ha
MOAKIHYEHHE IIPOEKTHPYEMOH
YCTAaHOBKH K CECTAM 3aBOJa
Technical Specifications for
Connection and Hook-up of the
Designed Unit to the Existing Systems
of the Plant

OB-00-TY-001

1.5.

TunoBble TEXHHYECKHE YCIOBHS 110
npoekTHpoBanHio YactH ATX u Ha
cpeacrsa KUITHA nns o6wektos OAQ
"CnaBuedTs-SIHOC"

Typical Technical Specifications for
Process Automation Design and for
Instrumentation and Controls for
Facilities of OJSC "Slavneft-Y ANOS"

n/a

Baam. uHB. N2

1.6.

OCHOBHBIE TEXHHUYECKHE PEILCHHS 110
TIPOEKTHPOBaHHI0 K MoHTaxy KUITuA
st o0wsexroB OAO "CrnashedTs-
SHOC"

Basic Technical Specifications for
Design and Installation of
Instrumentation and Controls for
Facilities of QJSC "Slavneft-YANOS"

n/a

NOMNOJHUTEJIBHASA HHOOPMALUS / ADDITIONAL INFORMATION

Moan. u para

g
7l

Az

. and Date

SM
AT .

2.1.

Ipenanonaraemas Texnonoruyeckas
cxeMma oOBa3ku meud H-101
Supposed Process Piping of Combustor
H-101

[Mpunoxenue 1
K 16017-43/6-TX.TT.H-101, 1 nucr
Appendix 1
to 16017-43/6-TX.TT.H-101, 1 sheet

232

Haldor Topsoe P&I diagrams

5-05244 P42102 P02

2:3:

Haldor Topsoe Process specification for
H-101

S-05244 P51101

2.4,

Haldor Topsoe Process flow diagrams

S-05244 P41011-1

Hue. Ne nopa.

O.ﬁﬁ Inv.Ne
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14. MIEPEYEHBb HAIIPABJISEMOI TOKYMEHTAIIUA (npomomxenue)
LIST OF DOCUMENTATION SUBMITTED (Cont'd)

B3am. uue. N2

Repl ine e

Miniier HoxymenT / Document Ipunaraemas
o H3m./ JOKYMEHTALHSA
It
em Hanmenopanue / Description Homep / Number Rev. Dociti Aftsclisd
S-05244 P43011 1
S-05244 P43012 1
S-05244 P43021 1
S-05244 P43022 1
5-05244 P43031 1
2:5. Haldor Topsoe Stream Table S-05244 P43041 1
S-05244 P43051 1
S5-05244 P43052 1
S-05244 P43061 1
S-05244 P43062 1
5-05244 P43072 0
Qopma TabIHLE! COSAHHEHHI Ha
rPaHHULE [IOCTABKH
&5: Form of Table of Connections at nia
Delivery Scope Limits
Popma nepeyHs CHrHANH3aLMi 1
2.7, 0JIOKHPOBOK n/a
Form of List of Interlocks and Alarms
Haldor Topsoe
INepeuens aHANOrOB MATEPHAJIOB M0
2.8. ASTM/EN Ne 4-2740
List of Similar Materials as per
ASTM/EN
Haldor Topsoe
ITepedens aHAIOTOB MATEPHANIOB [0
2.9. EN u Poccuiickum crannapram Ne 4-2986
List of Similar Materials as per EN and
Russian Codes and Standards
Haldor Topsoe
2.10. OOmnHe TOMYCKH Ha CTAIbHBIE ACTAIH No 4-2742

Overall Tolerances for Steel Parts

\% Haldor Topsoe
\ JonycTumMble HArpY3KH Ha MATpyOKH OT
o \\\‘5 2.11. TpyOOIIPOBOJIOB Ne 4-2997/R WBS 80
Y- Allowable Loads on Nozzles from
;:[ ; \R\; Pinelines
B - Haldor Topsoe
\ 2.12. Texduueckue TpeGoBaHUA HA OKPACKY Ne 4-2747/R
- Technical Specifications for Painting
; E\ Nuer
g £ P
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15. TPEBOBAHMS K TEXHUKO-KOMEPYECKOMY IPEAJIOXKEHUIO
REQUIREMENTS TO TECHNICAL AND COMMERCIAL PROPOSAL

TeXHWYECKOR NPeANOKEHNE AOMKHO NPAOCTABAATLCA KOMN/IEKTHO B COOTBETCTBMM C AHHBIMM TeXHUUECKUMM TPEBOBIHUAMM, HMETH NOPAAKOBLIH
HOMEP M HOMEP M3MEHEHWA. BCE NPUNOKEHWA K NPEANOKEHKIOAO0MKHI BbITb NPOHYMEPOBaHHBI U MEPEYNUCAEHDI B NEPEYHETEXHUUECKOTO

1. npepnoXeHua.

Technical proposal shall be submitted as complete set pursuant to these Technical Specifications, shall have sequential number and revision number.
All appendixes and attachments to the proposal shall be numbered and listed in Technical Proposal Index.

B cny4ae, ecnv npeAnoeHne HaNPasAALTCA B 2NCKTPOHHOM BUAE, AOKYMEHTALIMA foMKHa BbiTh B hopmate "pdf". Bee [DOKYMEHTbI AOMKHBI BbITh
2 YKa3aHb! B NepeyHe HanpaBnAemon OOKYMEHTaLMK,

In case if the proposal is sent by email, the documentation shall be in "pdf". All the documents shall be specified in the list of the submitted
documentation.

B TexHuko-komepyecroe npedaoxterHue 0AXHO BbIMb BKANYEHD:

The technical and commercial proposal shall include:

PedepeHu-AKCT NOCTaBOK 3anpalunBaemoro TMNa 060pyA0BaHUA C AHANOMMYHBIMW TEXHUYECKUMU XapaKTEPUCTHKaMM M 06BEMOM NOCTaBKM. B
pedepeHL-I1cTe A0MKHbI BbiTb YKa3aHbI: 3aKa3unk, SIMLEH3NaP, oA NOCTABKM, OCHOBHLIE TEXHMYECKME XaPaKTEPUCTUKM 0BOpPYA0BaHMA.

3 Reference-list of deliveries of the inquired equipment type with similar technical characteristics and delivery scope.

In the reference-list the following shall be specified: Client, Licensor, year of delivery, main technical characteristics of the equipment.

HokymenTl NocTaslumka (C npeanoKeHNem) B CODTBETCTBUM C TexHUuecKumM TpeBoBaHnAMM paaen "MepeueHs NPeL0CTaBAAREMBIX NOCTABLLMKOM
4 AOKYMEHTOB", YepTesu (3CKU3bI) MOTYT BbITh NPeABapUTEbHHbIMM,

Vendor's documents {with the proposal) as per the Technical Requirements, Section “List of Documents to be Provided by the Vendor". Drawings
(sketches) can be tentative.

Nuctbl TexHuyeckmx TpeboBannii pasaen "MepeyeHs NPeAOCTaBAAEMBIX NOCTABLUIMKOM AOKYMEHTOB" C 3aN0NHEHON rpadroi "cpoK", C yKazaHuem

5 BPEMEHW B HEAENAX OT AaThbl 3aKasa.

Sheets of Technical Specifications, Section "List of Documents to be Provided by the Vendor" with the filled in column "Due Date”, with the specified
time in weeks from order date.

6 Jnctbl TexHudeckux TpeboBaHuii, € 3annHeHbimK rpadami "OnpeaenaeTca (NOATBEPIKABTCA, yTOUHARTCA) MoCTaWwmMKOM".

Sheets of Technical Specifications, with the filled in columns "To be Determined (Confirmed, Precised) by Vendor".

NoaTeepaeHME, UTO WENAKM OTBETHbIX GAAaHLEB NO rPaHULLE NOCTaBKY, B CAyYae HeoBXoAMMOCTI, BYAYT BLINOAHEHLI NOA NPUBAPKY Tpy6 no FOCT
nnu ASTM.

Confirmation that the counter flange necks at the limits of delivery scope {if required) will be the ones for pipe welding as per GOST or ASTM.

8 NoateepaeHue, 4T0 HeoBxoaUMEIe MCNbITaHWA ByAyT NPOBEAEHbI B COOTBETCTBWM CO CTaHAapTamm Poccuiickol ®egepaumm.

Confirmation that the required tests will be carried out in compliance with the codes and standards of the Russian Federation.
HanumeroBaHWe 1 MECTONONOXKEHNE 33BO/AA-M3TOTOBUTENA NOCTABNAEMOTO 060PYA0BAHUA M OPraHN3aLMK, BbINONHAIOWEH PACYET U NPOEKT
9 obopynosaHua

Name and location of the manufacturing plant, at which the delivered equipment has been fabricated, and of the company that carries out
equipment calculations and designing.

MNepeueHsb CyGnocTaBLIMKOB.
List of Subsuppliers.

11 CreneHb 3aBOACKOH rOTOBHOCTU NOCTaBAAEMOro 06opynoBaHms,

Grade of manufacture of the delivered equipment.

12 MNoaTteepaeHWe Npouenypbl PACCMOTPEHNA AOKYMEHTALWKU B COOTBETCTBMU C TeXHHUYECKMMU TpeboBaHnamu.

Confirmation of documentation review procedure pursuant to the Technical Specifications.

MoaTeep:kAEHME, YTO LOKYMEHTALMA U CepTudMKaTLl ByayT BRAIOUEHBI B 06bEM NOCTABKM, KaK YKa3aHo B pasaene "MNepeyeHt NpesocTaBAAemMbIX

13 NOCTaBLWMKOM AOKYMEHTOB" AaHHbIX TexHU4ecKkux TpeboBaHwii.

Confirmation that the documentation and certificates will be included into delivery scope, as specified in Section "List of Documents to be Provided by
the Vendor" of these Technical Specifications.

14 Heo6x0a1mo coobIWMTL 0 HaNUYKUKM CepTUdUKATOR M paspeLleHuit CornacHo TexHuueckux TpeBosaHuii.

It is required to inform of the available certificates and permits as per the Technical Specifications.

15 NioBbie 0TKADHEHKA OT TexHUUECKUX TPeGOBAHUIA AOMKHBI GbiTb YKa3aHb B MpeaaokKeHUn NOCTaBLIMKA C NORCHEHMEM NPUYMH OTKNOHEHMS,

Any deviations from the Technical Specifications and clarifications of deviation causes shall be stated in Vendor's proposal.

10
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16. HEPEYEHDB MPETOCTABJISIEMBIX TIOCTABIHAKOM JIOKYMEHTOB

(H]JEI[OCT&BHHGMEH AOKYMEHTALIHA TOJIHHA OBITE B COOTBETCTBHH C TICPEHUHEM, HO HE OrpaHHYuNBATRECH MM)

THE LIST OF DOCUMENTS PROVIDED BY THE VENDOR

(submitted documentation shall comply with the list. but shall not be limited by it)

C npeanc- Mocne 3akasa [ After Ordering
HeHuem Dan cornacoBarua PuHaneHan
MyHKT Haumeuoaar‘me With Proposal For Appeoval Final
Item Document Title
Koaunuectso Konwudectso Cpok" Konuvecrao Cpox"!
Qty Qty Due Date ! Qty Due Date !
1 Macnopt no FOCT P 52630-2012 Ha pycckom A3bike - - 2 ¢ nocTaskom
Technical passport as per GOST R 52630-2012 in Russian with delivery
2 MepeyeHb JOKYMEHTa LMK 1 2 R € NocTaskoi
List of documentation with delivery
3 MNapadupopaHkbie TexHU4eckve TpebosaHus 1 - i ¢ nocraskoi
Initialled Technical Specifications with delivery
4 4.1 3cKkns annapata ¢ ykasaHWem rabapuTHbIX Pa3MEpoB, BECA M PacYETHOrO CPOKa CRybBbI 1 - ! € NocTaBKoM
Equipment sketch with specified dimensions, weight and design service life with delivery
4.2 [loKkyMeHTaLMR, BKAKOY: < 2 b € NOCTaBKOM
-33/lakye Ha pa3paboTky cTponTenbHON YacTh (GYHAAMEHT M ONOPHbIE METAANCKOHCTRYKLMK); with delivery
= Harpysku, NPHUBASKK TOMEK MX NPUAOXEHMA,
- MPUBAZKK M AMAMETPbI OTBEPCTHI Nog BOATHI ANA KPENNEHWA annapaTa K ONOPHON KOHCTPYKLMK
Documentation that includes the following:
-Assignment for development of civil part (foundations and metal support structures);
- loads, references to load application points;
- references and diameters of bolt holes for fastening of the vessel to the support structure
5 5.1 OB6wmin cBopouHbIit YepTex = 2 ) € NocT2BKOM
General assembly drawing with delivery
5.2 CEOpOHHbIe YePTeXK U3LeNii M COOPOYHbIE YepTEKM Y3N0B - 2 9 € NoCTaBKOM
Assemnbly drawings of items and assembly drawings of units with delivery
6 KoMn/ieKToBOMHaR BEAOMOCTb 1 2 o € NOCTaBKOW
Equipment components list with delivery
7 Cneundmnrauma AeTanei, y3noe 1 MaTepuanos, NepeyeHb KOMMNEKTYIOWMK - 2 " € NoCTaBKo#M
Specification of parts, units and materials, list of component parts with delivery
8 PacyeT Ha NPOYHOCTL 3NEMEHTOB annapata, paBoTaloWwmx NOL AAaBNEHUEM W BHELIHWMM - 2 il € NocTaBKoM
Harpyaxamu (B 7.4. oT Tpy6onpoBOAOSE), APYIe MEXaHMYECKUE PaCcHETbI J with delivery
Strength calculation for the equipment components operated under pressure and external
loads (including the loads from pipelines), other mechanical calculations ™
9 NnaH KOHTPONR KadecTsa - - il € NocTaBKod
Quality Control Plan with delivery
10 MnaH npremku = - % C NoCTaBKOMN
Acceptance plan with delivery
11 Mporpamma M MeTogbt UCMbITaHuiA N = 7 C nocTaBKoi
Testing program and methods with delivery |
12 MnaH nHcnekumit (no TpebosaHuio 3akasuuka) = - 3l € nocraBKoi
Inspection plan (at the Client’s request) with delivery
13 Cneundmrauua ceapourbix npouesyp (WPS) n ceapouHan kapta (no Tpe6osanmio 3akasuuKa) - 23 il C NOCTaBKOMN
/ Welding Procedure Specification {WPS) and Welding Instruction {at the Client’s request) with delivery
14  |ATTectayun TexHonorun ceapku (PQR) - - E C NocTaBKok
Procedure Qualification Record (PQR) with delivery
15 Konum cepTUdmrKaTos aTTecTalmm ceapuyrkos (no ota. TpeGosanmio) - - il ¢ NocTaBKOM
Copies of Welders' Qualification Certificates {upon request) with delivery |
16 MpOTOKO/bI MEXZHWYECKMX U METaNNOTPadUYECKUX WENLITAHWIA KOHTPO/LHBIX CBaPHBIX - - " € NOCTaBKaOA
coeauHeHmid / Reports of mechanical and metal micrographic testing of test welded joints with delivery
17 MnaH KOHTPONA CBapPHbLIX COBAMHEHMIA - - 2 € NocTaBKon
elded joints inspection plan with delivery
18 Cxema CBapHbIX WBOB U MECT, NOABEPraeMbIX HepaspyLaiolemMy KOHTPOAIO, BKAKOYAR KOHTPOAbL - - ) € NOCTaBKOM
papuorpadued u yabTpassykom / Layout scheme of welded joints and areas that are subject to non- with delivery
destructive testing, including radiographic and uitrasound inspection
19 KapTa KOHTPONA CBapHbIX WEOB HEPa3pyLUaIOWMMK METOAamu - 2 ! € NOCTaBKOM
Welded joints inspection checklist for non-destructive inspection methods ith delive
20 Cxema pacnonoMeHUA CBapPHbIX WBOB - 2 9 € nocTasKoM
Layout scheme of welded joints with delivery
,
% % 21 CepTUGUKATDI UCTIbITAHMUIA M KOHTPOAIA MaTEPHAN0B, BKAKUAR CBAPOUHbIE MaTepuansl = - ) C NocTasKon
§_ E Certificates of materials testing and control, including welding materials with delivery
E é 22 CepTndmKaThl KaYECTBa NPUMEHACMbIX MAaTEPHANO0B (KOHCTPYRUMOHHbIX 4 CBAPOUHBIX), BRAKOUAA MX XM, - = hl € NOCTaBKOM
0 COCTaB W Mex. ceodicTea. / Certificates of quality for the applied materials (structural and welding materials), with delivery
including chemiral o ition and mechanical nropettie.
23 MPOTOKO/IBI KOHTPO/IA CBAPHBIX COBAMHEHMIA PaanCrpadHUECKUM, YALTPA3BYKOBbIM 1 ApYTHMu - - il C NOCTaBKOM
HEpPaspyLLalowMMI MeTofamMmn with delivery
Reports on welded foints inspection usine radioeraphic, ultrasound and other non-destructive methods
\(g 24 NpoTokon TepmoobpaBoTkM CocyAa U BTO 3NEMEHTOB, BRNIOYaA CBEEHWA O MeToAe Harpesa E - i C NOCTaBKON
\\_ n pexiume / Report on heat treatment of the vessel and its component parts, including with delivery
5 EI,“\Y\X information about heating method and mode
= g 25 [poTOKONBI rMAPEBAUYECKMX M APYTUX MCNbITAHWA COrNacHo NPOrpPaMmMe UCNbITaHui , = R C MocTaBKoOM
§ ;ﬂ [ Reports on hydraulic and other testing in compliance with the testing program with delivery
»
Y R 26 CeupeTenscTso O KOHCEPBaUMK (cornacHo n, 10.2.5 MOCT P 52630 2012) = - i C nocTaBKoi
N Certificate of Preservation (as per it. 10.2.5 of GOST R 52630 2012) with delivery
g2
o Ef Juct
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16. IEPEYEHB NPEJOCTABJISAEMBIX IOCTABIIMKOM JJOKYMEHTOB (nponomkenue)
THE LIST OF DOCUMENTS PROVIDED BY THE VENDOR (Cont'd)

C npepno- Mocae 3akasa / After Ordering
MyHkT HaumeHnosaHne ,’KEH"EM Ana cornacosanua DuHanbHan
i With Proposal For Approval Final
ltem Document Title = 5
Konuuecrao Koauyecrso Cpok Konuuecrso Cpok
aty Qty Due Date ! Qty Due Date "
27 CeepeHusn 06 orpacke: MeTOMb! NCATOTOBKIA NOBEPXHOCTH, XapaKTEPUCTUKK KPatki L 2 ) € NOCTaBKOIA
(M3roTEBMTENL, TMN KPACKM, YUCNO CNOEB, TOALLMHA Kawaoro cnos, oblWas MMHUManbHaR with delivery
TOAWMHE CyxOH NAGHKM, TEPMOCTOMKOCTS, LUBeT)
Painting information: surface treatment methods, paint properties (manufacturer, type,
quantity of layers, thickness of each layer, total minimum thickness of dry film, thermal
i Ty
28 AKT © NPOBEAEHUU KOHTPONLHOM CHOPKM MAWU KOHTPONSHOM NPOBEPKU Pa3mMepos - = k] € NOCTaBKoM
Certifica 1 ificati with delivery
29 |Texuuueckan AOKYMEHTaUMA M CEPTUMKATBI KAYECTBA Ha NOCTaBNREMOE CyENOCTABLLMKAMM - - ] € NOCTaBKOMA
ofiopyaosatue [ Technical documentation and quality certificates for the equipment supplied with delivery
b ciih vand
30 CepTuduKaTbl O KauecTse MaTepuanos, KOMNAEKTYIOWUX AETaNEH H Y3108 - - 9 C MOCTABKOM
Certifica i I i with delivery
31 VHCTPYKLIMA N0 MOHTa)KY annapaTa, BKAKOHEA CBEAEHMA O AOMYCKAEMbIX HarpysKax oT - 2 € nocTaBKoi
TPYGONPOBOAOE Ha y3/1bl NPUCOBAMHEHNA ANNAPaTa, CXEMY CTPONOBKM with delivery
Equipment assembly instruction, including information about allowable loads from pipelines
on tie-ins of the equipment, slinging diagram
32 PYKOBOACTBO NO IKCNAYaTALMM, BKAKOHAA PErAameHT MycKa M OCTAHOBKM annapaTa & 3iMHee - 2 B C nocTasKoit
BPemsA (eC/IM annapaT ycTaHaBAWBAETCA Ha OTKPLITONA NAOLWAAKE UM B HEOTAMAMBAEMOM with delivery
nomeweHiun} / Operation manual, including equipment startup and shutdown regulations for
winter season (in case if the equipment is installed outdoors or in unheated premises)
33 Yeprem GUPMEHHON TabBAMUKK - 2 Ha annapare | ¢ nocraexoil
Name plate drawing on equipment | with delivery
34 MNepeyeHb 3anackbix ¥ BbICTPON3HAWBAIOWMXCA YacTel ana cBopku B nepuMog MoHTaMa, 1 23 gl € MOCTAaBHOM
NycKa, HOPMaNLHON IKCNAYATaLMKA U rapaHTHitHCTO Neproaa with delivery
List of spare and rapid wear parts for assembly, start-up, normal operation and warranty
period
35 WHCTPYKLUA NO ynaKosKe, TPaHCNOPTUPOBAHMIO, Pa3rpy3Ke U XpaHeHUIo E = " € NOCTAaBKOM
Packing, transportation, handling and storage instructions i I
36  |AKT 0 kKOHcepBaUuK - - b € nocTaskoi
Certificate of Preservation with delivery |
37 Cxema Tpatcnopruposkn ¥ 1 C: E € nocTaskoi
T i . 4 with delivery |
38 FapaHTUW M3rcToBMTENR - 2 bl € nocTasxoi
Manufacturer's Warranty
39 |MpoToKon NpuemKM Ha 3aBoae-U3rOTOBUTeNS - - R € nocTaskoi
Report of acceptance at the manufacturing plant with delivery
40 CepTugKaT/lexnapaumn o COOTBETCTBIM TPRBOBAHMAM TEXHUYECKOro periameHTa - & k) € nocraskoit
TamorkeHtHoro cotosa TP TC 010/2011 «O GesonacHocT MaluH obopygosaHua» with delivery
Ceptudukar/[leknapauna o cooTeeTCTBUM TpeboBaHUAM TeXHUUECKOro pernameHTa
TamoeHHoro corosa TP TC 032/2013 «O BesenacHocTd o6opyfosakuA paboTaiowero nog,
¥36LITOYHBIM AaBaeHWeM”
Certificate/Declaration of conformity to the requirements of Customs Union Technical
Regulations CU TR 010/2011 «Cn Safety of Equipment and Machinery»
Certificate/Declaration of conformity to the requirements of Customs Union Technical
Regulations CU TR 032/2013 «On Safety of Equipment Operating Under Excess Pressure»
41 |Konua oBocHosaHua BesonacHocTh no FOCT P 54122-2010 - o ki € NocTaBKoi
Copy of Safety Substantiation as per GOST R 54122-2010 with delivery
JlononuutensHele TNe60BaHUA K Kamepam Cropanua
Additional requirements to Combustion Chambers
42 |MNepeders TOYEK NOAK/ICHEHWA NO rPaHWLE NOCTABKM - 2 K € NocTaBKoM
The list of tie-ins at the battery limits of the delivery scope with delivery
43 MOHTaHO-TEXHONOTUYECKIME CXEMbI C YKa3aHWeM rPaHUL, NOCTAaBKK 1 23 bl C nocTasKow
P&IDs diagrams with the specified battery limits with delivery
44 OTrpy3ouHan BeAOMOCTb - - gl € nocTasKkoi
Shipping list with delivery
45 N3omeTpuuecku yepTemu TpyGonposoaos 0B68A3KM NeYM U KomMNaekTHoro ofopy.nosaHms / - - *} € NOCTaBKOM
" Isometric drawings of pipelines of combustor and packaged equipment piping with delivery
=
5 46 OtbpakosouHbie pasmepsl Tpy6 = - it € NOCTaBKOH
§ Retirement sizes of pipes with delivery
- AonoanuTensHbie TpeGosanna K ropenkam / Additional requirements to Burners
47 NacnopT Ha ropesiky no Gopme 3aBoaa-UIrOTOBHTENA 1 2 ) € nocTasKoit
Technical passport of the burner as per manufacturer's form with delivery
48 Tennosoid pacyeT ropenku, ¢ pabounmMM XapakTEPUCTHKAMM FOPENKK AAR BCEX pexumos paboTel (KpHBbie 1 23) " C NOCTaBKOM
ropenck) with delivery
Thermal caleylations of the hurner with burner nerformance data for all oneration rases thurner curyac)
\Q 49 MoHTamHo-TeXHONOMMYECKaR CXema 1 2 ) € NoCTaBKoOM
3 P&ID with delivery
NN
;I Fé \ 50 TexHAYECKHE YCAOBMA Ha NOAKAKYEHWE 1 2 K. € MOCTaBKOW
% : \ Technical specifications for connection and hock-up with delivery
AN
r\\c 51  |/loruxa ynpasneHua u posura 1 2 Al € NocTagKoi
vk\\;J Ignition and control logic with delivery
s
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16. IEPEYEHDb MPEJOCTABJISIEMBIX TIOCTABIIIMKOM JOKYMEHTOB (npoponmxkenue)
THE LIST OF DOCUMENTS PROVIDED BY THE VENDOR (Cont'd)

C npeano- Mochne 3akaza / After Ordering
Mynke e Fhbiproniced] Ana cornacosanmna ¢MH?.’1!:H3R
Itemn Document Title ForApgrovel Final
Konwuecrso Konwyectse Cpon” Konuuectso Cpox”
Qty Qty Due Date ! Qty Due Date !
52 Macnopta Ha npubopbl KN 1 2 " C NMOCTaBKO#M
Technical passports for instruments with delivery
53 Nepeyers KMM, nocTasnaemMbix KOMNASKTHO ¢ YkasaHHeM MOAENel M NpovsBoaMTENeH UAK 1 2 " € nocTaBKoi
cneundukauma Ha obopyaocsanue KM U A [ List of instrumentation supplied in package, with delivery
including data on models and manufacturers, or instrumentation specification.
54 NepeuyeHb cUrHannsaumin M GAOKMPOBOK, BKAKOYAR NPUIMHHO-CASACTBEHHYIO Anarpammy. / 1 2 il € NocTaBKoK
i andi 5 3 T — 2 -
55 MNepeueHb NoTpebuTeNer 3NeKTPOSHEPIMM 1 2 i € nocTaskoit
Li i ymers i i
56 Cxema BHEWHMWX 3NEKTPUHECKUX CoBANHEHMI 1 2 E € NocTaBKoi
¢ i o i 3
57 MHCETPYKLMA MO MOHTEMKY, TEKHUYECKOMY OBCAYIKUBAHMIO, PEMOHTY W 3KCNAYATALMMW rOpeaKy 1 2 ‘ € NOCTaBKoi
/ Burner installation, maintenance, repair and operation instructions, with delivery
58 TeXHUYECKHE XaPaKTEPUCTURW CHCTEMbI YNPABAEHNA POSHKHIOM 1 2 ki € nocraekoi
Technical characteristics of ignition control system with delivery
59 JOKYMEHTALIMA MO CUCTEME YNPABACHUA, B TOM Yucae: 1 2 1 € NocTaBromn
Control System documentation, including: with delivery
- CTPYKTypHas cxema / functional block diagram
- obuee TexHu4eckoe onucanme / general technical description 1 2 M € nocTaskon
with delivery |
- CNeUUMKaLUA cocTaBHbIX 31emeHToB / constituent components specification - 2 9 € nocTasKomn
with delivery |
- Noruyeckue cxembi 3awuTsi (ynpasnetina) B A0CTYNHOR M NOHATHOR dopme B BHAE NOTHYECKUX AHATPaAMM - 2 " C NOCTaBKOM
(cxem), Cxembl aNTOPUTMOB, NPOTPAMM AOMKHDBI COCTOATS U3 MMEIOLLMX 33 JAHHOE JHAYEHWE CHMBONOB N0 with de"vew
TOCT 2.743-91, KPaTKOro NOACKHUTENLHONG TEKCTA W COBAMHAIOLHX AMHMIA. YpoBeHs A8TaNu3aUMM AONKEH
GbiTh TAKMM, HTOGbI PA3NHYHBIE YACTH M B33MMOCBA3L MENLY HUMM EbiNM NOHATHB! B LENOM.
Logic diagrams of safeguarding (control) in an intelligible and clear farm as logic diagrams (charts). Algorithm
and program flow charts shall consist of the symbols that have the predermined values as per GOST 2.743-91,
brief explanatory text and connecting lines. The level of details shall be such that various parts and their
: Lo L i o
- NepeYeHb BXOAHbIX-BbIXOAHbIX CUrHANOB C YKa3aHKEM 3HAYEHUA CUrHaAM3aUMIA 1 - 2 gl € NocTasKok
6nokuporok / the list of input/output signals with signal and interlock values with delivery
- 06wan 6asa faKHbIX BXOAHBIX / BLIXOAHBIX CUTHAAOB (B TOM YMCNE HA 3NEKTPOHHbLIX - 2 ) € MOCTasKoM
Hocwutennx) / general I/O signal database (also on electronic carriers) with delivery
- CXEMbI KOHTYPOB PErYIMPOBAHUA M aBTOMATHKK - 2 k) C MOCTaBKo#M
- C | i i S with delivery |
- TWN NPOTOKO/A NEpPeaYn U NepedeHb CUIHaNoB, Nepefasaembix 8 DCS (B Tom umcne Ha - 2 % € NOCTaBKOM
3neKTPOHHbIX HocuTenax) / type of signal transfer protocol and list of signals transferred to with delivery
DCS (also on electronic carriers)
- NPUHUMMUANLHYIO INEKTPUHECKYIO CXEMY NUTAHWA K 333eMNEHUA Ana ACY TN N 2 =
- electrical power and grounding electrical schematic diagrams for APC Svstem
60 Cxembl COeAWHEHWI U NoAKNICYEHUA KMUMWA 0N1A KAEMMHBIX COBLUHUTEABHBIX KOpoBoK, S 2 i € nocTaskoi
NOKANbHOW NaHenM ynpasneHuA, Wrada yrpasneHwa. [ Instrumentation connection diagrams with delivery
for the terminal boxes, local control panel and control cabinet.
61 FabapunTHbie W YCTAHOBOUHbIE HePTeXM WHKAPOS CUCTEMbI YNPABASHUA U 3aLYMTHI MWW © 1 2 E C nocTaBKoit
ykasaHuem Beca, NOTPeGAAEMON MOLHOCTH 1 TpeBYEMOro HAaNPAMEHWA NUTaHWA with delivery
Outline and installation drawings for the combustor control and safety system cabinets with
the snecified weight consumed nower and reanired sunnly voltage
62 Obwme BUALI NOKANLHON NAHENW YNPABAEHWA 1 TeAbHBIX HOp c - 2 *} € NOCTaBKoM
raBapuTHbIX PAa3MEPOB, PACTIONOKEHHA KNIEMMHMKOB, KONHUECTBA M Pa3MEPOB KabenbHbIX BB0A08. Pasmepbi with delivery
KabenbHbIX BEOAOS A/1A MArucTpanbHeIX Kabeneil 3aKauMKa COrNacoBaTs C 3aKa3UMKOM.
|General views of the local control panel and terminal boxes with dimensions, terminals arrangement, quantity
g o and sizes of cable entries. Cable entry sizes for the client’s trunk cables shall be agreed upon with the Client.
s
TE
§ E‘ 63 KaGenbHbifl YPHAN C PeKOMEHABUMAMA NO TUNY MArHCTPAAbHBIX Kabenen 3aKasunka, NOAKAYAEMBIX K - 2 ] € NocTasKok
o
COE[MHUTENbHBIM KOPOBKaM M IOKANLHON NaHenm yNpasneHus, with delivery
Cable schedule, incl. recommendations on types of Client’s main cable to be connected to junction boxes and
laral L "
\J 64  |MoHTamHble cxembl (NpucoeauHeHe NPUBOPOB K TEXHONOTUYECKOMY 0BOPYAOEAHMIO, CXEMa - 2 Ay ¢ NocTasKol
\ ycTanoBkM npubopos KM Ha pame uaw onope) / Installation diagrams (connection of instruments to with delivery
g \ process equipment, instrument installation on frames or supports)
E E‘, \\\ 65 YCTaHOBOUHbIN YepTeX C pacnonomeHinem obopyaosaua KUMNKA (nokanbHol = 2 k! € nocTaskoit
= E B3PbIBOIAUMILEHHON NaHeNH YNPABNEHWA, KAMMHbIX COBAMHUTENbHBIX KOPOBOK), CUrHaNbt with delivery
g I QT KOTOPbIX NepeAatoTcA B WKad ynpasneHus
: Installation drawing with instrumentation equipment location (local explosion-protected
tral (Y dnal by dthat i leintn th, tral dad
66 MnaH pacnonomenns obopyaosania KMMnA(npnbops!, iokanbHble NaHeM, KIeMMHbIe - 2 *l € NOCTABKOM
coefiMHATENBHEIE KOPaBKY), NNaH packnanKu KaBenbHBIX TPAcC OT KOMANEKTHO NOCTABAREMOTO with delivery
060pyACBaHNA A0 KNEMMHBIX COBAMHUTE/BHBIX KOPOBOK 1 IOKaNbHbIX NaHeneH ynpaBneHus /
Instrumentation arrangement plan (instruments, local panels, terminal junction boxes), cable routing
plan from packaged equipment to terminal junction boxes and local control panels
67  |MHbOpMaLKMOoHHbIe TaBAMYKKM M3 HEPHaBEIOLWE CTaAM € NO3HUMOHHBIM 0B03HaYeHeM - . Rl ¢ nocTaskoik
cbopyaosaHua KMM. with delivery
. Stain with instr jon ta 2 2
g 68  |MpoTokon kanubposku Ha npuBopsl KM / Calibration reports for instrumentaticn 5 & * ¢ nocraekoii
3 with delivery
i 69 MHETPYKUWA MO MOHTaXKY, TEXHUYECKOMY OBCAYKNUBAHIIO, PEMOHTY W 3KCnyaTaLmn 1 2 o € NocTasKoM
3 npuBopoe KWUMM Ha pycckom aseike / Instruments installation, maintenance, repair and with delivery
operation instructions in the Russian language
Nucr
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16. IEPEYEHBb NPEJOCTABJSIEMBIX TIOCTABIIUKOM JIOKYMEHTOB (nponomxeHue)
THE LIST OF DOCUMENTS PROVIDED BY THE VENDOR (Cont'd)

C npegno- Mocne 3aka3a / After Ordering
Hehuem [LnA cornacosanua PuHanbHan
MyHKT HaumeHoBaHue With Proposal For Approval Einal
Item Document Title 5 T
Konuuecrtso Konwnuectso Cpok Konuuectso Cpox J
Qty Qty Due Date Qty Due Date
70 MHCTPYKLMA N0 3KCNNYaTalMv B3PbIBO3aLUMLILEHHOTO 31EKTPOOBOPYA0Ba HWA A - 7 C MOCTaBKOH

Explosion-proof electrical equipment operation instructions with delivery

71 CeupeTenscTsa 0 NpoBefeHWUM NEPBUYHOMA NTOBEPKK Ha KaX/A0e CPEACTBO UIMEpPEeHUA 1 2 * € NOCTaBKOM
Primary inspection certificates for each measuring device with delivery
72 NepeyeHsb 3anacHbix Yactei KUM v cucTemsbl ynpaeneHus - 2 “ € NOCTaBKOMN
The list of instrumentation and control svstem spare parts with delivery |
73 PykosoacTeo no skcnnyatayum KWM Ha pycckom asbike 1 2 ° € NoCTaBKon
Instrumentation operation manual in RBussian with delivery |
74 CepTudimkat cOOTEETCTBMA TPEBOBAHMAM TEXHUHECKOrO PEraMeEHTa TAMOMEHHOTO CoKo3a 55 2 ! C NOCTaBKOW

«0O GesonacHocTh MawuH 1 obopyacsaHua» / Certificate of conformity to Customs Union

with delivery
Technical Regulations «Cn Safety of Machines and Equipment».
75  |Texxuueckas cneundurauua 1 2 E ¢ nocTaekoi
Technical Specification with delivery |
76 Ceprudmkat cooTseTcTerA MNocTaglmKa craHgapram 1SO9000 1 2 b C nocTaekoit
Vendor's Certificate of Conformance with 1ISO9000 Standards with delivery |
77 KomnnekT akcnayaTayMeHHbIX OKYMEHTOB ycTaHoBAeHHOM bopmbl no MOCT 2.601-2013, 1 2 ! C NOCTaBKOM
rOCT 2.610-2013 with delivery

Set of service documents in due form as per GOST 2.601-2013, GOST 2.610-2013

78 Texsuueckmit nacnopr 4na scex npubopos KK, BkNioYaR TEXHUYECKME AaHHbIE, CPOK - i *
cnywEbl, COAPHAHWE AParMeTannos v T.4,

€ NocTaBKoi

with delivery
Technical passports for all instruments, including technical data, service life, precious metals

content atc

79 CBMABTENLCTRO OF YTBEPKAEHMM TUNA CPEACTE MIMEPEHKIA C NPUACHKEHWEM K 1 2 *
CBUAETeNbCTBY «Onuncarve TUNa CPeACTE WaMepeHUidn ANA MocyaapeTeeHHoro Peectpa
Pattern Approval Certificate of Measuring Instruments with Attachment to Certificate

€ MocTaBKoN
with delivery

uhMaaciring Instrumant Tyng D) innwn frar Stata Bagictar

80  [CepTudmrar cooTseTcTanA TpeBoBaHMAM TEXHHHECKOrO periameHTa TaMoXKeHHOro coosa TP - - *)
TC 012/2011 «O 6e3onacHocTi 06OpYACBaHHA ANA paboThl 8O 83PLIBOONACHBIX CPEAaX)
Certificate of conformity to Customs Union Technical Regulation 012/2011 «On Safety of
Equipment Intended for Use in Explosive Environment»

C flocTasKoi
with delivery

DononuutensHan aokymentauua / Additional Documentation

81 |3-Dmogens / 3-D model - 3 -
82 YepTemu, cxemel, pac4eTsl M APYTan AOKYMEHTAUMA B COOTBETCTBMM C JOrOBOPOM NOCTABKK - - =) € NocTaskoi
(KOHTpaKTOM)

with delivery
Drawings, diagrams, calculations and other documentation in compliance with the delivery

contract {aereement)

83 B cocTas nocTasnfAemMoi AOKyMEHTaL MY Npe ayCMOTpeTs 3adaHu1e A paszpaBoTtku ACYTN, - - "
BR/OHZIOLWEE KaK MUHUMYM CAEAYIOWNE JOKYMEHTDI:
® ONMCcaHHE TEXHONOTUUECKOTO NpoLecca;

® OTIUCAHME U CXEMbI CAICHKHOTO PEryNMPOBAHMA;

* MTC;

° NepeyeHb BXOAHBIX/BbIXOAHBIX CUTHaN0B;

C NocTaBsKo
with delivery

¢ Tabnuua GnokupoBOK;

® /lOrMH4ECcKUE CXEMBbI YNPaBAEHUA 1 3aLumT.

The documentation to be provided shall include technical assignment for APCS design, which
will include at least the following documents:

¢ process description;

* description and diagrams of complex control;

® P&|Ds;

e list of 1/0 signals;

= cause and effect charts;

¢ logic diagrams of control and safeguarding.

B3am. mHB. N2

Repl. Inv. Ne

Mpumeyarma:

*) Nocras AeTCA KOMNABKTHO € NACNOPTOM. KONMUECTBO KONWiA ~ B COOTBETETBHH € KOHTPAKTOM. JLONOAHWTENBHIA IKISMNNAP NEpeAaRTCA Y B 3NEKTp
oBopynosaHma.

Bupe (Ha CD) oaHoBpEeMeHHO ¢ NOCTaBKON

1} cpok npepoctaBaeHnA MOCTABILMKOM ([aTa HAM KOAMUYECTBO HeAeNb);

2) Konuuectso onpegenaer 3akasyuk;

3) Tonsko Ana HHDOPMaLLKK;

4) Cxema TPaHCNOPTMPOBKM NPeACTaBAAETCA [1A KPYNHOTaBapUTHOTO U/ UK TAEIOBECHOrO 060PYAOBAHKA;
5) Ha npouHOCTb rpy303axBaTHBIX YCTPOiicTs (ckob, Land W T.N.), ManoLMKNOBYIO YCTAAGCT, CORCMUUHOCTD.

&4

6} n

T 33 cobonenme TpeBoeaHmi AakHbIX TexHuueckux Tpe6oBaHHi. MoCTaBLUMK Nepes PaIMELLEHHEM 3aKa3a Ha NOKYIIKY AOMKEH YBEAOMMT B MMCHMEHHOR dopme 3akazunka o Mobbix

HMCKAIOUEHHUAX UM OTCTYNAICHUAX OT TeXHUYECKHX TPEGOBaHHIA. Bee OTCTYNACHUA OT TexHuueckux TPeBOBAHNI ACMKHBI GbITb YKA3aHbI B NUCLMEHHOM BUAE HA STANE NPeACTaBAHHA npeanoMeHni. B oteyTcrene
TAKOro 3aABAEHMA 06 OTKAOHEHUAX NPEANOAAraeTes, YTO TeXxHUUeckue TpefosaHua cobmopaioTea 6es ckndeHni. 3aTpatel Ha Nobsie NocheayoWwMe M3MEHEHUR, Heobxoaumble AR oBecneyeHHA COOTBETCTBMA,

N HeceT MocTaswmk Gea ywepba gna rpadmka.
_— ‘\Q 7) Ha MOMEHT paccmoTpeHiR NpeanoxeHun MpeaocTasuTs dyHky CXeMbl aBTo LMK COOTBETCTBY FOCT 21.208-2013. Ha dyHKUMOHAALHbIX CXEMAX 3BTOMATHU3ALIUM ana KMN v A npuMeHHTs
’g 8 rpadiiecKie CAMBO/Ibl OTPAXAKLLNE NPUHLAN AeHCTENA NEPBMUHbIX NpeolipasoBaTe el HA TEXHONOrMYECKHK NOTOKAX M annapaTax.
=2 f,:\ : Notes:
&' : ".;, *) To be delivered together with the technical passport. Number of copies — in compliance with the contract. Additional copy shall be submitted to the Client in the electrenic format (on CD) simultaneously with the equipment
2 3 ‘;‘Qu delivery.
A\ 1) ) Ferm of submission by the Vendor (date or number of weeks);
e ’\ 2) Quantity to be defined by the Client;
‘\5 3) For information only;
4) Transportation scheme shall be provided for large and/or heavy equipment;
5) Strength of load-handling devices {iugs, hangers, etc.), low-cycle fatigue, seismic rating.
6€) The Vendor shall be responsible for compliance with these technical requirements. Before placement of a purchase order the Vendor shall inform the Client in writing about any exceptions or deviations from the technical
requirements. All deviations from the data sheet shall be specified in writing at the proposal submission stage. If information about deviations is absent, then itis deemed that all technical requirements are observed without
é g exceptions. Any costs related to further changes related to compliance shall be borne by the Vendor without any changes in the schedule,
g
= zl\ Jluer
@ =
= \ - E . .H-
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17. TPEBOBAHUA K OPOPMJIEHUIO JOKYMEHTAITAHA
REQUIREMENTS TO DRAWING UP OF DOCUMENTATION

O6wme Tpebosanuna k gokymenTaumm / General Requirements to Documentation
1 Bcr puHanbHan AOKYMEHTaUWA, KpOMe CepTHHKATOR, A0NXKHE DbiTb Ha PYCCKOM A3bIKE.
All final documentation, except for certificates, shall be in Russian.
TeKeToBbIE JOKYMEHTbI M HEpPTENM [OMKHBI COREPHATL KaK MUHHMYM CNERYIOLIME PEKBU3HTDI: HAMMEHOBAHWE KITOTOBMTE/IA; 3aKASUMK; NOWEAKA; TN YCTAHOBKM;
9 HaMMeHoBaHWe M HoMep NO3ULMKM 0BOpPYAOBAHUA; HOMEP [OKYMEHTA MW YEPTENaE; HOMED MBMEHEHMA.
Text documents and drawings shall contain at least the following details: Manufacturer's name; Client; site; type of the unit; equipment name and tag no.; document or
drawine numher- revision numher.
3 TeKcToBbie JOKYMEHTbI A0NMHbI MMETb TUTYAbHBIN AKCT,
Text documents shall have title pages
4 LLOKYMEHTbI AONMHBI COAlEPH@TL MHGOPMALMIO O Macce MEeTaIOKOHCTPYKLMIA, GYTEPOBKY, @ TaK e Maccy Haubonee TRXensIx YacTeit Ana soibopa rpysoncabemMHoro
obopygosaHua.
Documents shall contain information on weights of steel structures, lining, as well as weights of heaviest parts in order to select lifting and handling equipment.
5 FLom#HB! NPUMEHATECA METPHUYECKUE @AMHMUbI M3MEPEHHMA WU cucTema CU. TemnepaTypa - °C;  fasnenue - MMa (136) 1krc/cm2=0,098MMa(u36).
Metric units of measurement or S| system shall be used. Temperature - °C; pressure - MPa (g) 1kgf/cm2=0,098MPa|g).
Tpebosanua k gokymenTauuu MNocrasuma
Requirements to Vendor's Documentation
6 Nacnopt neuu no dopme, cornacosarHoi ¢ GenepantHoll cNYRBOH NO SKONOTUYECKOMY, TEXHONOTMHECKOMY K 8TOMHOMY HaA30py Poccuu. MacnopT Ao/HeR cogepKaTs
faHHbIE U CBEAEHMA, KOTOPbIE 3aNKUCHIBAIOTCA B COOTBETCTBYIOWME TaBAWLIBI MAK NPUNATAKOTCA K NBCNIOPTY B BUAE KOMUIA CEPTUHMKATOB, CBMAETENLCTE, OTYETOB UCABITAHMIA
nT.N.
Combustor technical passport as per the form that is approved by Federal Service for Environmental, Technological and Nuclear Supervision of Russia.
The technical passport shall include data and information that are put in the appropriate tables and are attached to the technical passport as copies of certificates, reports of
tests, etc.
7 BcA AoKyMEHTALMA A0MKHA BbITe BEINONHEHE B ABYAILIMHOM MCNONHEHMH (Ha PYCCKOM U aHTAWMIACKOM A3biKe) ANA Nepefayn NlnueHsnapy.
All the documentation shall be bilingual (in Russian and English) for submission to the Licensor.
8 JIACTBI AaHHbIX HA NEeYM, rapenky AomKkHbl GoiTe no dopme AP
Data sheets for combustors and burners shall be as per the form as specified in API.
9 Yepremu obLiero BuAa Nevr AoMKHBI NOKa3bIBATE PACNONOKEHUE: TOPENOK, TPYGONPOBOAOE OBBAIKK FOPeNKU, TPYBHbIX onop, AeTanu 3aseMNeHUA, CMOTPOBbIX NIIOKOB,
W30AALWK, NNOWWAAO0K.
General arrangement drawings of the combustor shall show arrangement of: burners, burner pipings, pipe supports, earthing details, details of inspection manholes,
insulation, platforms.
10 Ha YepTemax ropenku AoMKHbI BbiTh NOKa3aHbI: BO3AYWHbIE KAMEPBI, 3aCNOHKMK, KOHCTPYKLMOHHBIE MAaTepHanbl, NPUBOPbI KOHTPONA NAAMEHU OCHOBHOM 1 NMMAOTHOM
FOPENOK, WTYLEPa NPOAYEKN BOSAYXOM CKAHEPOB NAaMEHM.
Burner drawings shall show: air chambers, dampers, constructional materials, flame detection devices of main and pilot burners, nozzles of air purging of flame scanners.
11 Ha uepremax pacnonoxenun KA aomuHb! GbiTb NokasaHbl: Nosuuui KWM 8 COOTBETCTBMM € TEXHONOTMHECKMMU CXEMaMMU; NPUBAIKM LUTYLIEPOS; NpHCO JUHUTENBHDbIE
pasmepbl U MaTepuanb! WTYLepos.
Instrumentation arrangement drawings shall show: instrumentation tag numbers as per the process diagrams; tie-ins of nozzles; connection sizes and materials of nozzles.
12 JapgaHwe Ha paspaboTky CTPOMTENBHOMN YacTH (GYHAAMEHTOB) IONMHO COAGPIMATL: CXEMY PACMONOKEHWA ONOPHBIX NOBEPXHOCTEMN NOA, NeYb W NECTHULbI B NAaHe ¢
NPUBA3KOMA MX K AbIMOBOI TPy6e AW OCAM NEUM; CXeMY HaTPY3KW Ha ONCPHbIE NOBEPXHOCTM OT NeYM M NeCTHMLbI. MOCTOAHHBIE, AIUTENEHbIE, KPATKOBPEMEHHbIE,
BETPOBbIE N CEACMMUYECKNE HATPY3KM YKa3aTb OTAENbHO. Harpyski BeTpoBaA 1 ceficMUYeckan AO/IKHbI BbiTh YKa3aHbl pazgentHo Npu UX ASHCTBUM B 2-yX HanpasAeHUAX
(saons v nonepek neun). JomiHo GbiTb yKazaHO HaNpaBneHuWe AeWCTBUA HarpyaokK.
Technical task for civil design (foundations) shall include: arrangement of combustor support surfaces and ladders in plan view with their referencing to stack or stack axis;
scheme of combustor and ladder loads to support surfaces. Constant, prolonged, short-time, wind and seismic loads shall be specified separately. Wind and seismic loads
shall be specified separately for their actions in 2 directions (along and across the combustor). The directions of load actions shall be specified.
13 B 3aaHWK Ha HaPYKHYIO TENAOK30AHLMIC TPYBONPoBoA0E 06BA3KM U 0BOPYAOBAHNA AONMHDI BbITs YKasaHbl:
- HAPYHHDBINA AWaMETP M ANUHBI TPYE;
- o6o3Ha4eHre o6opyAOBaHWA W NAOWALE M0 NOBEPXHOCTH NOA UEONALMIO;
- pabo4an Temnepatypa, °C;
- Ha3Ha4YeHWe TENIOMSONALMM (OT TENNONOTEPD, 3aLWWTEI NepcoHana).
In technical task for external heat insulation of equipment and piping the following shall be indicated:
- outside diameter and lengths of tubes;
- designation of equipment and its surface area for heat insulation;
- operating temperature, °C;
- purpose of heat insulation (against heat losses, personnel protection).
14 TexHWYECKME YCNOBWA Ha NOAKNIOHEHWE, COAEPXELIME:
-OPMEHTALMIO WUTYLEPOB (KOANEKTOPOS) BXOAA-BLIXOAA NEYW, OTHOCUTENBHO OBLUEH KOMNOHOBKK;
2 2 - NPMBA3KY TOUEK NPHUCOEAMHEHWA WTYLIEPOB BXOA3-BbIXCAZ K OCAM NeYK;
2 E - BbICOTHbIE OTMETKM WTYLEPOB BXOAa-BbIX0Aa;
H E‘ - Ta6/1LY MBTEPHUANBHO MCMNONHEHWA OTBETHBIX GAaHUEB ANA WTYLLEPOB BXOAa-BbIX0Aa;
@ = - NepemeLLieHWA WTYLepoB BXOAA-BbIXOA3;
- AONYCKAaeMble Harpy3KK Ha WTyLepa.
Npegocrasnaetca A0 Bblgaum YepTexel o6uLero Buaa NeyYn 4nA BLINONHEHUA 0BBA3KK W ONpeeNeHA PaKTUYECKUX HAarPY3OK Ha WTYLepa.
’\‘ Technical specifications for connection and hook-up, including:
. -orientation of combustor inlet-outlet nozzles (headers), relatively general layout;
- referencing of connection points of inlet-outlet nozzles to combustor axes;
£ ;E - elevations of inlet-outlet nozzles;
5 E - data on materials of counter flanges for inlet-outlet nozzles;
5( Z - displacements of inlet-outlet nozzles;
c &) - allowable loads on nozzles.
e \\3 15 3apanue Ha KW fomkHO cofepiKaTh AaHHbIE ANA 33Ka33 He NOCTABNAEMbIX NPHMBOPOB, YCTaHaBNMBAaEMBIX Ha NOCTasAReMOM 060pyA0BaHIMM M TpyBonposoaax.
‘\\ Technical task for instrumentation shall include data for ordering instruments that are not delivered, but are mounted on the supplied equipment and pipelines.
2 = Mo Nuer
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18. IEPEYEHb HOPMATUBHO-TEXHUYECKOM TOKYMEHTAIUUA
LIST OF CODES, REGULATIONS AND SPECIFICATIONS

MNpwu paspaboTke HACTOAWMX TEXHUYECKMX TPeBOBaHWIA MCNONB30BANUCH CAEAYIOLME HOPMATUBHO-
TEXHUYECKME AOKYMEHTbI:

For development of these Technical Specifications the following codes and standards have been used:

1. ®epepancHbiii 3akoH N 116-93 o1 21.07.1997r. «O npomblLNeHHON 6@30NacHOCTM ONacHbIX
Npou3BOACTBEHHbIX OOBEKTOB (C U3M.)»;

Federal Law N 116-®3 of 21.07.1997 «On Industrial Safety of Hazardous Production Facilities (with
changes)»;

2. ®epiepanbHblii 3akoH N 123-03 ot 22.07.2008r. « TeXHUYECKWIA pernameHT o TpeboBaHUAX NOKapPHOM
BesonacHoOCTU»;

Federal Law N 123-®3 of 22.07.2008 «Technical Regulations on Fire Safety Requirements»;

3. ®egepanbHble HOPM U NpaBun B 061acTH NpomMbluNeHHOW BezonacHocTu «06wwme npaeuna
B3pblB0HE30NacHOCTM AR B3PbIBONOMKAPOONACHLIX XMMUYECKUX, HEGTEXMMUYECKUX U
HedTenepepabaTbiBatoWwmx NponsBoacTey. MpuKaz PoctexHaasopa ot 11.03.2013 Ne 96;

Federal industrial safety rules and regulations «General Explosion Safety Rules for Explosion-hazardous

and Fire-hazardous Chemical, Petrochemical Facilities and Qil Refineries». Rostekhnadzor Order Ne 96
dated 11.03.2013;

4. ®epepuansHble HOPMbI M Npasuna B 061acTM NpombilwneHHoW 6e3onacHoctu «Mpasuna GesonacHoCT
B HeQTAHOM 1 ra30BOW NPOMBbIWNEHHOCTUY. prKa3 PeaepanbHOi CAYKObLI N0 SKONOTMUYECKOMY,
TeXHONOrMYecKoMy M aTOMHOMY Hagzopy oT 12.03.13 Nel01;

Federal industrial safety rules and regulations «Qil and Gas Industry Safety Rules». Federal Service for
Environmental, Technological and Nuclear Supervision Order Ne101 dated 12.03.13;

5. ®epepantHbie HOPMbI M Npasuia B 06aacTU NpomMbluieHHOH 6esonacHocTu «Mpasuna
NPOMbILWIEHHO 6@30NacHOCTH ONaCHbIX NPOM3BOACTBEHHBIX OGBEKTOB, Ha KOTOPLIX MCNOL3YeTCA
obopygosaxue, pabotatouee nog n3bbiTouHbIM AasneHnemy. Mpukas PegepantHoit cnyxbbl No
3KOIOTMYECKOMY, TEXHONOTUHECKOMY M aTOMHOMY Hag3opy oT 25.03.14 Nel16;

Federal industrial safety rules and regulations «Industrial Safety Rules for Hazardous Industrial Facilities,
at which equipment that is Operating under Excess Pressure, is applied». Federal Service for
Environmental, Technological and Nuclear Supervision Order Ne116 dated 25.03.2014;

6. TexHMYecKMi pernameHT TamoxeHHoro cotosa "O BesonacHoCcTH 06opyaoBaHWA 4N PaboThl BO
Y4, 41ap

B3am. ute. Ne
Repl. Inv. Ne

B3pbiBoonacHeix cpegax” (TP TC 012/2011). PeweHne Komucenn TamoxerHoro corosa ot 18.10.2011 N
825;

Customs Union Technical Regulations "On Safety of Equipment Intended for Use in Explosive
Environment" (CU TR 012/2011). Customs Union Commission Decision N 825 dated 18.10.2011;

Mogn. v gata
7 Sign. and Date

T A ALAE

7. TexHuueckunii pernameHT TamoeHHoro cotosa "O besonacHocTv 06opyaoBaHuA, paboTaloLwero nog,
n3bbiTouHbIM pasnenmem” (TP TC 032/2013). Pewenune Coseta E3K ot 02.07.2013 N 41;

Customs Union Technical Regulations "On Safety of Equipment, Operating under Excess Pressure" (CU TR
032/2013). EEC Decision N 41 dated 02.07.2013;

Nucr

WHe. No noga.
Qrig. Inv.Ne
{/,7/
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18. IEPEYEHb HOPMATHBHO-TEXHUYECKOWM JOKYMEHTAIIHH (nposiomkenve)
LIST OF CODES, REGULATIONS AND SPECIFICATIONS (Cont'd)

8. PykoBoacteo no besonacHocTn «PekomeHaauuu no ycTpoicTBy M 6e3onacHol skcnayaTaumm
TexHonorndeckux Tpybonpososoe». Mpukas PoctexHaazopa ot 27.12.2012 Ne 784;

Safety Guidelines «Recommendations for Design and Safe Operation of Process Pipelines». Rostekhnadzor
Order Ne 784 dated 27.12.2012;

9. CM 12.13130.2009 OnpeaeneHune KaTeropuin NOMeLEeHNi, 34aHUI N HAPYXKHbIX YCTAHOBOK MO
B3PbLIBONOXAPHOI 1 NoXapHoi onacHocTh. Mpukas MYC Poccun ot 25.03.2009 Ne 182;

SP 12.13130.2009 Fire & Explosion and Fire Safety Categories of Building Spaces, Buildings and Outdoor
Facilities. Russian Emergency Ministry Order Ne 182 dated 25.03.2009;

10. FOCT P 52630-2012 "Cocyabl v annapaThl CTanbHble cBapHbie. Obwue TexHuyeckue yenosua";
GOST R 52630-2012 "Steel Welded Vessels and Apparatuses. General Technical Specifications";

11. TOCT 17314-71 "YcTpoicTBa ANA KPENnIeHUA TENNOBOW U30NALMKU CTANbHbIX COCYA0B M annapaTtos.
KOHCTPYKUMA, pasmepbl u TEXHUYeCcKue TpebosaHua";

GOST 17314-71 "Devices for Fastening Thermal Insulation of Steel Vessels and Equipment. Design and
Dimensions. Technical Requirements";

12.CM 131.13330.2012 "CrpoutenbHasa Kanmatonorua';
SP 131.13330.2012 "Construction Climatology";

13.CN 20.13330.2011 «CHu1N 2.01.07-85* «Harpyzku 1 Bo3aeicTeun»;
SP 20.13330.2011 «SNiP 2.01.07-85* «Loads and Effects»;

14. TOCT 15150-69 "MawmHbl, npubopbl 1 Apyrue TexHUYeckue usgenus. MCNoaHeHua ana pasnuuHbix
KAUMATUYECKUX PaioHOB. KaTeropuu, ycnosmna 3KCnayaTauum, XpaHeHWs 1 TPaHCNoOPTMPOBAHMSA B Y4acTu
BO3JENCTBMA KIUMMATUYECKUX GaKTOPOB BHeWwHel cpeabl";

GOST 15150-69 "Machinery, Instruments, and Other Technical Products. Modifications for Different
Climatic Regions. Categories and Operating, Storage, and Shipping Conditions with Particular Reference to
Climate Factors";

15. TOCT 23170-78 "YnakosKa AnA usgenuii mawmHocTpoerus. O6uwme Tpebosanua”;
GOST 23170-78 "Packing for Products of Engineering Industry. General Requirements.";

16.TOCT 12.1.007-76* — «BpeaHble BewectBa. Knaccupukauus n obume tpebosaHma 6e3onacHoCTUY;

Bsam. nuHB. N2

Repl. Inv. N2

GOST 12.1.007-76* — «Harmful Substances. Classification and General Safety Requirements»;

17.TH 2.2.5.1313-03 MpegenbHo agonyctumble KoHueHTpauuun (MAK) spegHbix BewecTs B Bo3ayxe
paboueit 30HbI;

MNoan. u gata
{7 Sign. and Date

AL 7S

7 é

GN 2.2.5.1313-03 Maximum Allowable Concentrations (MAC) of Harmful Substances in the Working Area
Air;

18.TOCT 12.3.002-75* - «Mpoueccsl nponsBoacTBeHHble. 06lwme TpeboBaHma 6e3onacHoCTU»;
GOST 12.3.002-75* - «Production Processes. General Safety Requirements»;

WHe. Ne noga.

jg’;fmw‘le

Nucer
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18. HEPEYEHb HOPMATHBHO-TEXHHYECKO# TOKYMEHTAIMH (npoxomkenme)
LIST OF CODES, REGULATIONS AND SPECIFICATIONS (Cont'd)

19.TOCT 12.2.003-91 "Cucrema cTaHpapToB HBesonacHocTv TpyAa. ObopyaoBaHMe NPoM3BOACTBEHHOE.
O6uwmne TpeboBaHua BesonacHocTH";

GOST 12.2.003-91 "Occupational Safety Standards System. Production Equipment. General Safety
Requirements";

20.TOCT 12.1.003-83 "Cuctema craHgaptoe 6e3onacHoct Tpyaa. Wym. O6wme TpebosaHus
b6esonacHocTK";

GOST 12.1.003-83 "Occupational Safety Standards System. Noise. General Safety Requirements";

21. FTOCT 11929-87 "MalwunHbl aneKkTpuyeckue spawaowmeca. Obwme MeToapl cnbiTanuii. OnpegeneHue
YPOBHA Wyma";

GOST 11929-87 "Rotating Electrical Machinery. General Test Methods. Noise Levels Determination";

22. CHu 3.05.07-85 «Cuctembl aBTOMaTU3aLMKY;
SNiP 3.05.07-85 «Automation Systems»;

23.TOCT 21.208-2013 «ABTOMaTHU3aLMA TexHONOTMYECKMX NpoueccoB. O6o3HayeHnna ycnosHble Npubopos
W CPe/ACT8 aBTOMATU3aLMM B CXEMAX;

GOST 21.208-2013 «Industrial Process Automation. Instrumentation Symbols and Legend to be Used in
Diagrams»;

24. CTO LIKTHM 10.004-2007 «Cocyapl s3HepromaluMHocTpoeHus. Obuime TexHnyeckue Tpebosanmna K
W3rOTOBAEHUIOY;

STO TsKTI 10.004-2007 «Vessels of Power Plant Engineering. General Technical Requirements to
Manufacturing»;

25. CTO LUKTHK 10.002-2007 «3nemeHTbl TPyOHbIE NOBEPXHOCTEN Harpesa, Tpybbl COeAUHUTENbHBIE B
npegenax Kotna U KoANeKTopa CTalMOHaPHbIX KOTNOBY;

STO TsKT1 10.002-2007 «Pipe Members of Heating Surfaces, Connecting Pipes within Boiler and Headers of
Stationary Boilers»;

26. FOCT 2.001-2013 "EaMHAan cMCTeMa KOHCTPYKTOPCKOW JOKYMeEHTaLmuKn"
GOST 2.001-2013 "Unified System of Design Documentation”

Repl. Inv. N

Baam. uHe. No

27.TOCT 21204-97 "lopenku rasosbie npomMbliwieHHble. Oblime TexHuuyeckue TpebosaHma";
GOST 21204-97 "Industrial Gas Burners. General Technical Requirements";

28.TOCT 30852.0-2002 (M3K 60079-0:1998)-«3nekTpoobopyaoBaHue B3pbiBo3almLLeHHOe. YacTb 0.
O6wme TpeboBaHun»;

TMoan. v gata

_,}7 Sign. and Date

TE A

GOST 30852.0-2002 (IEC 60079-0:1998)—«Explosion Proof Electric Equipment. Part 0. General

\\’ Requirements»;
\\§ " et "
: 29. Y3 “MNpasuna ycTpoOMCTBA 3NEKTPOYCTAHOBOK”;
PUE “Rules for Design of Electrical Installations”;
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B3am. nHB. Ne
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18. IEPEYEHb HOPMATUBHO-TEXHUYECKON JOKYMEHTAITUHA (npoposmkeHue)
LIST OF CODES, REGULATIONS AND SPECIFICATIONS (Cont'd)

30. CN 6.13130.2013 «Cucrembl NPOTMBONOMXaPHOW 3aluThl. InekTpoobo pyaosaHmne. TpebosaHua
noxapHo# besonacHocTu»;

SP 6.13130.2013 «Fire Fighting Systems. Electric Equipment. Fire Safety Requirements»;

31. TOCT 21130-75 "MU3pennA aNeKTPOTEXHUYECKKE. 3aMMbl 3a3eMANAIOLLUE W 3HAKWU 3a3EeMNEHMA.
KoHCTpyKumA v pasmepsbl";

GOST 21130-75 "Electrical ltems. Earth Terminals and Earth Signs. Design and Dimensions";

32.TOCT 6032-2003 "Ctanu 1 cnnaebl KOPPO3UMOHHO-CTOMKKME. MeToAbl UCNbITaHWIA Ha CTOMKOCTb K
MEXKPUCTANIMTHON Kopposuu";

GOST 6032-2003 "Corrosion-resistant Steels and Alloys. Intercrystalline Corrosion ResistanceTest
Methods";

33. TOCT 5520-79 "MpoxkaT AMCTOBOMN M3 YINepOAMCTON, HU3KONETMPOBAHHOW U IEMMPOBAHHOM CTanun ana
KOT/NI0B 1 COCYA0B, paboTatolwmx nog, AasneHvem. TexHUueckue ycnosus';

GOST 5520-79 "Rolled Carbon Low-alloy and Alloy Steel Sheets and Plates for Boilers and Pressure Vessels.
Specifications";

34.TOCT 5632-2014 "NlernpoBaHHbIe HePKaBEIOULUE CTaW U CTIaBbl KOPPO3UOHHO-CTOMKKE,
KAPOCTOMKMeE U aponpouHbie. Mapku";

GOST 5632-2014 "Stainless Steels and Corrosion Resisting, Heat-Resisting and Creep Resisting Alloys.
Grades";

35. TOCT 19281-2014 "MpokaT NoBbIleHHO! NpouHOoCcTH. ObLIMe TEXHUYECKUe yenoBua";
GOST 19281-2014 "High Strength Rolled Steel. General Technical Specifications";

36. FOCT 8713-79 "Ceapka nog, ¢ntocom. CoeanHeHun ceapHble. OCHOBHbIE TUMbI, KOHCTPYKTUBHbIE
anemeHTbl U pasmepsl (¢ nam.)";

GOST 8713-79 "Flux Welding. Welded Joints. Main Types, Design Elements and Dimensions (with
changes)";

37.TOCT 14771-76 "[lyroBana cBapKa B 3aWwuTHOM raze. CoeMHeHUA CBapHble. OCHOBHbIE TUMbI,
KOHCTPYKTUBHbIE 3/IEMEHTbI M pasmepbl (¢ M3m.)";

GOST 14771-76 "Gas-shielded Arc Welding. Welded Joints. Main Types, Design Elements and Dimensions
(with changes)";

38. FOCT 5264-80 "PyuHan ayrosas ceapka. CoesnHeHna cBapHble. OCHOBHbIE THMbl, KOHCTPYKTUBHbIE
aNnemeHTbl U pasmepsbl”;

GOST 5264-80 "Manual Arc Welding. Welded Joints. Main Types, Design Elements and Dimensions";

‘\\ 39. TOCT 16037-80 "CoesmHeHunA ceapHble CTaNbHbIX TPy6onpoBoaos. OCHOBHbIE TUMbI, KOHCTPYKTUBHbIE
» 3-\\\' 3NEeMEHTbI W pasmepsbl (¢ usm.)";
iﬂz N GOST 16037-80 "Welded Joints in Steel Pipelines. Main Types, Design Elements and Dimensions (with
é‘; "n| changes)";
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18. NIEPEYEHb HOPMATUBHO-TEXHUYECKOM TOKYMEHTAIUU (mporomKeHue)
LIST OF CODES, REGULATIONS AND SPECIFICATIONS (Cont'd)

40. OCT 26.260.3-2001 "Csapka B XMMWU4ECKOM MALLMHOCTPOEHUW. OCHOBHbIE NONOKEHMA (C u3m.)";
OST 26.260.3-2001 "Welding in Chemical Machine Building. Basic Provisions (with changes)";

41.TOCT 12821-80 "®naHubl cTaNbHbIe NPUBapPHbIe BCThIK Ha Py o1 0,1 ao 20,0 MMa (ot 1 ao 200
Krc/KkB.cm). KOHCTpyKumA 1 pasmepsbl (¢ uam.)";

GOST 12821-80 "Steel Butt-welded Flanges for Pnom from 0,1 to 20,0 MPa (from 1 to 200 kgf/sq sm).
Design and Dimensions (with changes)";

42.TOCT 12815-80 "dnaHupl apmaTypbl, COEAUHUTENBHBIX YacTeil u Tpybonpoeoaos Ha Py o1 0,1 go 20,0
Mna (ot 1 Ao 200 krc/Ke.cm). Tunbl. MpucoeayHUTENbHBIE Pa3Mepbl U pa3mepbl YINOTHUTENbHbIX
nosepxHocren (c uam.)";

GOST 12815-80 "Flanges for Valves, Fittings and Pipelines for Pnom from 0.1 to 20 MPa (from 1 to
200kgf/sq sm). Types. Connecting Dimensions and Dimensions of Sealing Surfaces (with changes)";

43. TexHuyeckuit pernameHT TamokeHHoro cotosa «0 6e3onacHOCT MalluH 1 o6opygosanua» (TP TC
010/2011). Pewsernne Komuccun TamoKeHHOro coto3a oT 18.10.2011 Ne 823;

Customs Union Technical Regulations «On Safety of Machinery and Equipment» (CU TR 010/2011).
Customs Union Commission Decision Ne 823 dated 18.10.2011;

44, Nok.Ne 4-2740 "MNepeyeHb aHanoroB matepuanos no ASTM/EN";
Doc.Ne 4-2740 "List of similar materials as per ASTM/EN";

45. flok.Ne 4-2986 "lMepeveHb aHanoros matepuanos no EN u Poccuiickum ctangapram”;
Doc.Ne 4-2986 "List of similar materials as per EN and Russian codes and standards”;

46. lok.Ne 4-2742 "Obwume A0NYyCcKuU Ha CTajibHble geTann';
Doc.Ne 4-2742 "Overall Tolerances for Steel Parts";

47. Ook.Ne 4-2997/R WBS 80 "[JonycTumble Harpy3ku Ha naTpybku oT Tpybonposoaos";
Doc.Ne 4-2997/R WBS 80 "Allowable Loads on Nozzles from Pipelines";

48. Jok.Ne 4-2747 /R "TexHuueckne TpeboBaHMA Ha OKpacky"
Doc.Ne 4-2747/R "Technical Specifications for Painting"
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