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TEXHUAYECKOE 3AAHUE Ne Kﬂéﬁ

Ha BbINofIHEeHUe wed-MOHTaXHbIX U Hanafo4YHbIX
pa6oTt Ha 06opyaOBaHMU MHEBMATUUYECKUX
koHBeepoB ELMO 1000 Bxoasuiero B coctaB
cucTtemMbl cyxoro wnakoynaneHus Magaldi u
obopyaoBaHus 3onoyaaneHus U3 KOHBEKTUBHbIX
wax kotna -67 aHepro6noka Ne3 comnuana
«BbepesoBckas N'P3C» NMAO «HOHunpo»

1. 3akazuuk: [TAO «HOHMMpo».

2. HaumeHoBaHue obbeKkTa: unvan «bepesoBckas
MP3C» MAO «HOHMNpo».

3. MecTononoxeHue obbekTa: Poccus.
KpacHosipckuin kpan, LlapbinoBckuin panoH, C.
Xonmoropckoe, npombasa «OHepreTukosy, 1/15.

4. Bug ctpoutenbcTBa: KanutanbHbI PEMOHT.

5. NonHoe
(cucrtembl):
5.1. NHeBmaTU4eckue koHeerepbol ELMO 1000 B
KonmyecTtBe 2-X LUTYK MpousBoacTBa hupMbl
Kopar, pnOns  TpPaHCMOPTUPOBKM  CYXOro
pPas3MorioToro Lraka OT CUCTEMbI CyXoro
WwnakoyganeHuns kotna M-67M npoussoacTtsa
dmpmbl Magaldi o npomexyToyHoro ByHkepa
B 30aHUN anekTpodunbTpoB aHeprobnoka Ne3
dunmana «bepesosckas P3C» TIAO
«HOHUNpo».

5.2. Cnctema ypaneHuns 30mbl U3 KOHBEKTUBHbIX
waxt (KLU) B cuctemy cyxoro LunakoyganeHus
Magaldi

6. OcHoBaHue ansi npousBoAcTBa paboT:
- Akt obcnepoBaHua u gedekTaumMm CUCTEMbI

HanMeHoBaHue 060py,q03aHm|

cyxoro wnakoyganeHus Magaldi 6/H ot
05.02.2018r.

7. Ulenb npoBegeHuss paboOT: BOCCTaAHOBIIEHMWE

pabotocnocobHocTn  0BopyLoBaHWST  CUCTEMBI

Cyxoro 3ono-winakoyganeHua kotna [1-67M B
pamMKax TMpoBEAEHWUs KanuTanbHOro pemMoHTa
aHeprobnoka Ne3 cunuana «bepesosckas [P3C»
MNAO «HOHUMpO».

TERMS OF REFERENCE Ne 50&5

for installation supervision and adjustment of
ELMO 1000 pneumatic conveyors constituent of
Magaldi dry ash removal system and convective
pass ash removal equipment of boiler 1-67 at
Power Unit No. 3 of Berezovskaya GRES Branch,
Unipro PJSC

1. The Customer: Unipro PJSC

2. Name of facility: Berezovskaya GRES
Branch, Unipro PJSC

3. Site location: “Energetikov” Industrial Facility,
Kholmogorskoye village, Sharypovsky District,
Krasnoyarsk Territory 662320, Russian
Federation.

4. Construction type: Major overhaul.

5. Full Name of Equipment (system):

5.1. Two (2) ELMO 1000 Pneumatic
conveyors manufactured by Kopar
Company for transportation of dry milled
ash from Magaldi dry ash removal
system of boiler IN-67 up to surge bin
which is located in electrostatic
precipitators building of Power Unit Ne3
of Berezovskaya GRES Branch, Unipro
PJSC.

Convective pass ash removal system
which is used to transport ash from
convective passes up to Magaldi dry ash
removal system.
6. Basis of Works:
- Inspection and fault detection report of
Magaldi dry ash removal system,
unnumb., dated 05.02.2018
7. Objective: restoring to working condition of dry
ash removal system of boiler 1-67M within a
framework of major overhaul works on Power

5.2.




8. CoctaB o6opynoBaHusi U CUCTEM

8.1. lNHeBmaTuyeckne koHeenepbl ELMO 1000
npoussoAcTsa upmMbl Kopar npegHasHauveHbl A5
TPaHCMOPTUPOBKM CYXOro MOPOLUKOBOro Lifaka oT
MOJTOTKOBbIX MernbHUL cucTembl cyxoro
wnakoypanedus kotna [1-67M B npomMexyTouHbIN
OyHKep W BXOASAT B KOMMMEKT MOCTaBKW CUCTEMbI
cyxoro wnakoyganeHua Magaldi.

B nepvog, OCHOBHOIO cTpouTenbcTBa
aHeprobnoka Ne3 obopynoBaHue cyxoro
LunakoyganeHns B nonHom obbeme 6bino NocTaBrneHo
M CMOHTMPOBAHO Ha MnowagKke CTPoOUTENbCTBA
3Heprobrioka Ne3. lNonHoLeHHasn Hanagka
NMHEBMaTUYECKMX KOHBEMNEPOB «Mog Harpyskon» He
npoussogunack. locne asapun, NpousoLeALlen Ha
aHeprobrioke Ne3 cucTema cyxoro LunakoyganeHus
Bbina OEeMOHTpOBaHa (3a NCKIMoYeHneMm
NMHEBMOMPOBOAOB  MPOXOZAWMX MO  TeppuTopun
BI’P3C po npomexyTtoyHoro OyHkepa). B pamkax
npoBeeHns KanuTanbHOro pemMoHTa aHeprobrioka Ne3
cucTema BHOBb OyAeT CMOHTMpPOBaHa Ha nroLlagke.

HacTtoawwmm TEXHUYECKNM 3agaHvem
npegycMaTpuBalTcsa  LWed-MOHTaXHble W wed-
Hanago4Hble paboThbl Ha obopynosaHun
NMHEBMaTUYECKUX KOHBENEpPOB BKIOYasA (4Ns OOHOro
KoHBelepa):

- 3arpysou4Hblin BYHKep;

- MNHEBMAaTUYECKUIA KOHBENEP;

- MNHEBMOMNPOBOAbI, BKMOYas MHEBMOMPOBOAbI 40
NMPOMEXYTOYHOrO ByHkepa B 3n0aHun
3NeKTpohnnbTPOB;

- MHEeBMaTU4ecKMe KynosibHble KranaHbl

- BycTepHble knanaHbl;

- BO34YyXOMpOBOAbl TPAHCMOPTUPYIOLLIEr0 BO3AYXA;

- BO34YyXOMpoOBOAbl MHCTPYMEHTANbHOrO BO3AyXa
(ans ynpaBneHus NMHEBMaTN4eCKMMn
KnanaHamu);

- OreKTpoOMarHWTHble  KnamaHbl Ha  nogade
TpaHCnopTUpYIOLLEro BO3ayxa;

- KOHTPOMbHO-U3MepUTErbHbIE NPUbopsI;

- MECTHbIV wkad yrpasneHus
NMHEBMOKOHBENEPOM.

OcHoBHOe obopygoBaHMe  MNHEBMATUYECKMX
KOHBENepoB pacnonaraetcs B [laBHOM kopriyce
Bepesosckon NP3C (otm. 0.000, Pag =M, ocn 20-21),
NHeBMOMNpPoBOAbl MpoxodaT no Tepputopun BIMP3C o
MPOMEXYTOYHOIo OyHkepa B 34aHum
ANEeKTPoPUnNbLTPOB 3Heprobrioka Ne3d.

8.2. Cuctema 3onoyaaneHus n3 KOHBEKTUMBHbIX LUaxT
npefHasHavyeHa Ansa TpaHCnopTMpoBkM 3okl 13 KLU B
cucTemy cyxoro wnakoyganeHus Magaldi.

B cuctemy 3sonoypaneHus uns KLU BxoguT:
OBOVHblE MasiTHUKOBble KnanaHbl B Konunyectse 4-x
LUTYK, 30r0MpoBoAbl OT KfanaHoB [0 CUCTEMbI
Magaldi, Tpy6onpoBoabl 06BA3KM MHCTPYMEHTANBLHOIO
BO34yxa, Wkad ynpasneHus (wkad mogynen YCO). B
COOTBETCTBMM C  pelleHvem  3akasumka  u3
YHKUMOHaNbHON  cxeMbl  Wkada  ynpaBreHus
(npoektHbIn ~ KKS  30ETGS50ECO001)  ucknoyeH
KOHTPOMb napamMeTpoB U ynpasfeHue KrnanaHamu

Unit No. 3 Berezovskaya GRES Branch, Unipro

PJSC.

8. Content of the Equipment and Systems

8.1.

ELMO 1000 pneumatics conveyors
manufactured by Kopar Company which
are used to transport dry milled ash from
hammer mills of dry ash removal system
of boiler P-67M up to surge bin and
included into scope of supply of Magaldi
dry ash removal system.

The dry ash removal equipment was
delivered and installed on site in full scope during
general construction of Power Unit No.3. Full on-load
checkout of conveyors was not conducted. After
accident on Power Unit No.3, the dry ash removal
system was dismantled (excluding pneumatic
pipelines passing through the BGRES territory up to
the surge bin). Within the framework of major
overhaul works on Power Unit No. 3 the system will
be reinstalled on site.

Current Terms of Reference contains
installation supervision and adjustment supervision
of pneumatic conveyors equipment, including (for
one conveyor):

Charge bin;

Pneumatic conveyor,;

Pneumatic pipelines including
pneumatic pipelines to surge bin in
electrostatic precipitators building;
Pneumatic cupola valves;

Booster valves;

Conveying air lines;

Instrument air lines (for control of
pneumatic valves).

Conveying air inlet solenoid valves;
Control instrumentation;

Local panel of pneumatic conveyor

Major equipment of pneumatic conveyors is
located in Main Building of Berezovskaya GRES (el.
0.000, lines G-D, axis 20-21), pneumatic pipelines
pass through the BGRES territory up.to surge bin
which is located in electrostatic precipitators building
of Power Unit Ne3.

8.2. Convective shafts ash removal system

that is used to transport ash from
convective shafts up to Magaldi dry ash
removal system.

The convective shaft ash removal system
includes: double shuttle valves (q.ty: 4 pc), sluice
discharge pipelines from valves to Magaldi system,
instrument air pipeline, control cabinets (remote

terminal

unit cabinets). In accordance with

Customer’s decision, parameter control and battery
cyclone control valves of boiler P-67M are excluded
from function diagram of the control cabinet (specified
KKS 30ETG50ECO001). As new control cabinet
30ETG50ECO001 will be supplied instead of disposed
one, a full checkout and adjustment during installation

is required.
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BaTapeinHbix LuknoHoB koTna M-67M. B cBs3u ¢ Tem,

yTO wkad ynpasneHus 30ETG50EC001

NMocTaBnseTCA HOBbIA, BMECTO YHWUYTOXEHHOrO,

Heobxoguma ero noriHas NpoBepKa WU HacTponka npu

nposefeHun pabor.

8.3. PaspaboTky CcXem TPaHCMOPTUPOBKN

N3MENbYEHHOro LUMnaka W 305I0y4aneHus, CXembl

aBToMaTuM3auunM, a TawkKe KOMMIEKTauu CUCTEM

ocyllectenana doupma «Kopary OUHNAHANS.

9. CoagepxxaHue paboTt

9.1. lled-MOHTaXHble 1 HanagoudHble paboTbl Mo

HacTosweMy TeXHU4YeCcKoOMYy 3aJaHuIo BbIMONHATCS

MoapsayYnkoM B TpY 3aTana, v BKIYatoT B cebs, HO He

orpaHnyYnBaloTCS:

9.1.1. 9tan Ne1. LLed-mMmoHTaxHble paboTbl HA cTagun
TENITOMOHTAXHbBIX WU 3NEKTPOMOHTaXHbIX paboT
(Ha 3aBepLIaOLLMX aTanax MOHTaxa):

- KOHTpOmnb Haa MNPOBEAEHUEM MOHTaXKHbIX
pabor;

- KOHCYInbTaUMOHHbIE YCRyrn Npu NpoBeAeHMUM
MOHTaXHbIX paboT;

- TEXHWYECKUA KOHTPONb Hah MNpOBEAEHUEM
peBu3nn obopyaoBaHus;

- BblIABNEHne aedekToB MOHTaxa
obopyfoBaHuNS 1 Bbiga4va 3amMmeyaHuii;

- yyacTue B NPUEMOYHbIX KOMUCCUSAX;

- OCBUAETENbCTBOBAHME CKPbITbIX paboT wu
yqyactve B MPUEMKE Ha  KOHCTPYKTUB
obopynoBaHus.

9.1.2. 9Tan No2. «XonogHas» Hanagka
obopynoBaHus OO  MNpoOBeAEeHUs  MYCKOBbIX
onepaumMm  Ha  OCHOBHOM  obopypoBaHWK

aHeprobnoka:
» B 4acTuM HanagkMm CUCTEM MHEeBMaTUYeCKnx
KOHBENEPOB:
- npoBepka " onpo6osaHue
3MNEKTPOMarHUTHbIX KnanaHoB CUCTEM,;
- yCTaHoBKa yCTaBOK cpabaTbiBaHUSA

npubopos KUIMKWA,

- poBepKa MPOXOXAEHUA  3ANEKTPUYECKUX
curHanos oT npubdopos KUTInA,
3MNEKTPOMarHUTHbIX KramnaHoB A0 MeCTHbIX
lWKadoB ynpaBleHns, a Takke MpoBepka
NPOXOXOEHNS SNEKTPUYECKUX CUrHaroB A0
Lwkadpos ynpaeneHns dupmbl Magaldi;

- oTpaboTka anropuTmMoB yrpasneHuns
obopynoBaHvem NHEBMaTU4ECKMX
KOHBENEepOoB COBMECTHO CO creLuanucramm
hupMbl Magaldi bes nogaum
TpaHCnopTUpyemMon cpeapl;

- npeaBapuTenbHas Hanagka
TEXHOMOIMMYECKNX napameTpoB  paboThl
obopynoBaHusa KOHBeNepoB (MapameTpbl
TPaHCMNOPTHOrO, WHCTPYMEHTarnbHOro
BO3dyxa U BO3ZyXa Ha YNnoTHeHuA) Ges
nogayn TpaHCNopTUpYyeMOW cpefdbl C
UMUTaumen pasnnyHbiX pPexumoB paboTbl
OCHOBHOro obopyzoBaHus;

8.3. Development of milled ash transportation
circuit and ash removal circuit,
automation circuit as well as systems
assembly were performed by Kopar
Company, Finland.

9. Statement of Work

>

9.1. Installation supervision and
adjustment works under this Terms of
Reference shall be performed in three
stages including but not limited to:

9.1.1. Stage No.1. Installation
supervision in course of heat and
power equipment and electrical
installation works (on final stages
of installation):

- control over installation works;

- consulting service during installation
works;

- technical control over the equipment
audit;

- fault detection during installation of
equipment and issue of comments;

- participation in acceptance committees;

- performing the examination of
concealed works and taking part in the
acceptance of the System equipment in
terms of structural design.

9.1.2. Stage No.2 “Cold” adjustment of
the equipment before
commissioning operations on
major equipment of Power Unit:

In the course of pneumatic conveyors

adjustment:

- checking and performing tests of
solenoid valves of the systems;

- installation of C&l equipment set points;

- checking the electrical signals from C&l
equipment, solenoid valves up to local
control cabinet, as well as checking the
electrical signals up to Magaldi control
cabinets;

- performing tests of the conveyors
equipment control algorithms jointly
with Magaldi specialists without
material feeding;

- preliminary adjustment of operation
technical parameters of conveyors
(conveying, instrument air and air inlet
on seals) without material feeding and
performing tests of major equipment in
different operation modes;

- issue of engineering solutions
regarding improvement of operational
technology of the equipment (when
required);

- executing test reports (checklists)
based on adjustment of the equipment;

- fault detection of the equipment during
adjustment works, issue of comments;




- Bbljad4a  TEXHUYECKMX  pelleHuMin  no
YCOBEPLLUEHCTBOBAHUIO TEXHOMOrMM paboThbl
obopynoBaHus (Npy HEOBXOAUMOCTN);

- odopmreHne npoTtokonos (Yek-nucToB) Mo
pesynbTaTam Hanagkm obopynoBaHus;

- BbiABneHne pedektos obopynoBaHuA B
npoLecce npoBefeHnsa HanagouHbix paboT
Bblgada 3amevaHuii;

- npegbABAeHne paboTocnocobHocTH
obopynoBaHusa 3akasuuky;

> B Y4aCTu Hamnagku CUCTEMbl 30MoypaneHusi uns
KOHBEKTUBHbIX LUAXT KoTna:

- WHTerpaumus wkada cuctembl yrnpasreHus
KnanaHamu 3onoypanexHus u3 KW ¢
aBTOMaTM4eCcKoW CUCTEMOW ynpaBrieHus
Kopar (Hanagka cxem nutaHus, BKNOYEHUE
KoHTponnepoe B  paboTy, 3arpyska
crieynansHoro nporpaMmmMHoro
obecneyeHus, Hanagka KaHarnos
LndpoBoro obmeHa 1 T.4.);

- TpoBepKa MPOXOXAEHUS  3NEKTPUYECKUX
CUrHarnoB OT 3rieKTPOMAarHUTHbIX KrarnaHoB
Ao wkada ynpasneHusa n go PLC cuctembl
ynpasneHuna Kopar;

- rpoBepka n onpo6oBaHue
3MNEKTPOMAarHUTHbIX KranaHoB CUCTEMbI;

- oTpaboTka anropuTmoB yrpaeneHus
obopynoBaHMeEM CUCTEMbI 305oyAaneHust
Be3 nogayn TpaHcnopTUpyeEMOWN cpedbl C
umMuUTaumMen pasnuyHbiX PEXMMOB pabdoThbl
OCHOBHOro 06opyaoBaHus;

- odopmneHune npotokornos (Yek-nuctoB) no
pesynbTaTam Hanagku obopyaoBaHus;

- BblsiBNeHve pJedektoB obopyaoBaHus B
npouecce nNpoBeAeHUa HanagovHbix padoT
Bblgaya 3amMevyaHui;

- npegbsiBneHue N3MEHEHUIA B
LOKyMeHTaLuu 7 nporpaMMHOM
obecneyeHuu: CTPYKTYpPHbIE,

yHKUMOHAarbHbIE 1 3NEKTPUHECKME CXEMBI,
anropuTMbl  yNpaeBneHus, NporpaMMHoe
obecrneyeHne (AOKYMeHTaLMsA AoMmMKHA ObiTb
Ha pPyCCKOM SA3bIKE U Ha 3blKe U3rOTOBUTENS
WUNWN aHrMUACKOM);

- npegbsiBneHne paboTocrnocobHocTn
obopyanoBaHusa 3akasuuky;

9.1.3. 3tan Ne3. «lopsayas» Hanagka obopynoBaHus
Ha aTane nNpoBeAeHWs MYCKOBbIX onepauui Ha
OCHOBHOM o6opygoBaHum 3Heprobnoka Ne3 u
BBOZJA €ro B aKcnryartaumto:

- yyactTme B noarotoBke obopynoBaHus
NHEBMaTUYECKNX KOHBEWEPOB U CUCTEMDI
3onoypaneHuns us KL k paboTte ¢ nogaden
TPaHCMNopTUPYEMOrO LUMaKa;

- yyacTue B 3arnycke KOHBENEepOB W CUCTEMbI
3onoypaneHus;

- aHanus paboTbl 060pya0BaHUA KOHBEEPOB C
nogadyen TpaHCNopTUPYEMOro LUMaka 1 30-bl
(no cuctemam);

>

- providing operability of the equipment
to the Customer;

In the course of convective shafts ash
removal system adjustment:

- integration of convective shaft valve
control cabinet with Kopar automatic
control system (adjustment of power
supply circuit, commissioning of
controllers, upload of specific software,
adjustment of digital interaction
channels and etc.);

- checking the electrical signals from
solenoid valves up to control cabinets
and Kopar PLC control system;

- checking and trial run of solenoid
valves of the system;

- performing tests of the ash removal
system control algorithms without
material feeding and performing tests of
major equipment in different operation
modes;

- executing test reports (checklists)
based on results of adjustment of the
equipment;

- fault detection of the equipment during
adjustment works, issue of comments;

- presenting changes in documentation
and software: structural, functional and
electrical circuit, control algorithms,
software (the documentation shall be
drafted in Russian language and
manufacturer language or English
language);

- providing operability of the equipment
to the Customer;

9.1.3. Stage No.3. “Hot” adjustment of
the equipment in course of start-
up operations of major equipment
of Power Unit No.3 and its
commissioning:

- participation in preparation of
pneumatic conveyors and convective
shaft ash removal system to work with
slag feeding;

- participation in conveyors and ash
removal system commissioning;

- analysis of work of conveyors
equipment during transportation of slag
and ash (per systems);

- adjustment of C&I equipment set points
based on results of on-load work of
conveyors;

- introduction of changes in control
algorithms of pneumatic conveyors
(when required) jointly with Magaldi
specialists, as well as control
algorithms of convective shaft ash
removal system;

- control over work of pneumatic
conveyors of dry ash removal system of




- KOppeKkTMpoBKa YyCTaBOK cpabaTbiBaHUS
npubopos KUIMuWA no pesynbtatam paboTbl
KOHBENEPOB Mo Harpyskoii;

- BHECEHMEe  U3MEHeHWA B  anropuTMbl
ynpasreHus NHEBMaTNYECKUMU
KoHBerepamun (npwn HeobxoaumocTn)
COBMECTHO CO cneuuanuctamm  upmbl

Magaldi, a Takke anropuTMoB YynpaBneHus
3onoyaaneHuem us KL;

- KOHTponb Hap paboToil NHEeBMAaTUYECKUX
KOHBEMEPOB MpU  pPasfUYHbIX  pexumax
paboTbl cUCTEMbl CyXOro LunakoyganeHus
kotna N-67M;

- Bblgaya pekoMeHZauui no aKcnnyatauum u
TEXHNYECKOMY obcny>xuBaHuo
obopynoBaHus NHEBMaTUYECKMX KOHBEEPOB
1 3onoypaneHnem ns KLL;

- ocbopmneHue oTyeTa rno Hanagke
obopynoBaHus MHEBMAaTNYECKOro
TpaHcropTa CUCTEM  CyXOro 30f0- U

wnakoyganeHuna kotna M-67M;

- yyacTve B NpUEMOYHON KOMUCCUM MO cAade
obopynoBaHus NHEBMaTU4ECKOro
TpaHcrnopTa CWUCTEM CyXOro 30510- U
LUaKoyAaneHus B aKcnyataumio.

9.2. PaboTbl, He NpefyCMOTPEHHbIE HAaCTOSALLUM
TexHnyeckum 3agaHuewm, BbINOSHEHWE
KOTOPbIX TpebyeTcs ans 3anycka
obopynoBaHus B paboTy, a Takke HaCTPOWKK
pexumoB paboTbl obopynoBaHusa, Takke
BbINonHaATCs [MoapsaunMkoM € BHECEHUEM
AaHHbIX paboT B BeAoMocTu 06bEMOB paborT.

10. TpeboBaHUsA K BbINONHEHUIO paboT

10.1. Pabotbl OOMKHBbI BbIMOMNHATLCA rno
corrnacoBaHHOMY rpaduKy 1 ObiTb BbINOMHEHDI
B YCTaHOBMEHHbIW n. 13 HacTosero
TexHuyeckoro 3afaHuns CpOK c
NCronb3oBaHWEM MNepefoBblX MMUPOBLIX W
POCCUNCKUX TEXHOMOrMYECKUX pPEeLUEHUA B
obnactn paspaboTkm U 3KcnnyaTauuu
KOHBEWNEPHOro TpaHcrnopTa.

10.2. 3akas3uuk BnpaBe, MO XO4y NPOBEAEHUS
paboT, no cornacoBaHuio ¢ [logpsigymMKom,
N3MEHSATb CPOKM U OOBLEM BbIMNONHAEMbIX
pabor, onpeaensemblix HacToAL MM
TexHuyeckum 3ajaHueMm, pPyKOBOLCTBYSICb
cpokamm 1 hakTuyeckon MnoTPeOHOCTbI UNX
BbINONMHEHUss ANs peanusauuu npoekta B

Lernom.
10.3. PaboTtel no HacTosiwemy TexHu4eckomy
3agaHuto OOJDKHbI BbINOMHATLCA B

COOTBETCTBUM C 3Tanamu, npuBeaeHHbIMU
Pasgene 9 TexHuyeckoro sagaHus.

10.4. MNpenBapuTenbHble  CPOKXM  BbIMONHEHUS
paboT npueeneHsl B Pasgene 13 HacTosLero
TexHn4yeckoro 3agaHus.

10.5. lNpeaBaputenbHbIi  pacyeT  TpygosaTtpar
Moppsg4yvka no aTanam npueeaéH B Tabnuue
1.

boiler P-67M in different operation
modes;

- issue the recommendations regarding
operation and maintenance of
pneumatic conveyors and convective
shaft ash removal equipment;

- execution of the adjustment report on
pneumatic conveying equipment of dry
ash and slag removal systems of boiler
P-67M;

- taking part in acceptance committee for
pneumatic conveying equipment of dry
ash and slag removal system.

9.2.  Works that have not been specified in
this Terms of Reference, the
performance of which is required for
equipment commissioning and
adjustment of equipment operating
modes, shall be performed by the
Contractor by including these works in
bill of quantities.

10. Requirements to work performance

10.1. The works shall be performed in
accordance with agreed schedule and
completed within deadline specified in
Clause 13 hereof using world and
Russian advanced engineering
solutions in development and
operation of conveying transport.
During work performance and as
agreed by the Contractor, the
Customer may change deadlines and
scope of work specified in this Terms
of Reference depending on deadlines
and its actual demand for overall
project implementation.
Works under this Terms of Reference
shall be performed in accordance with
the Stages specified in Clause 9
hereof.
Preliminary works implementation
deadlines specified in Clause 13
hereof.
Preliminary Contractor’'s man-hour
rate described in Table 1

10.2.

10.3.

10.4.

10.5.

Table 1

Qty of
working
days

Qty of

Ne Stage
personnel

Stage Ne1. Installation

i 2 20
supervision works

Stage Ne2. “Cold”
2 | adjustment of the 2 20
equipment

Stage Ne3. “Hot”
3 | adjustment of the 2 20
equipment

Work man/days of supervisors based on 5-day workweek
with an 8-hour shift (40 hours per week)




Tabnuua 1
Kon-Bo Kon-Bo
Ne HaumeHoBaHue 3Tana nepcoH | pabouwnx
ana OHen
Otan Ne1i. Led-moHTaxHble
1 paboTbl 2 <d
Otan Ne2. «XonogHas»
2 2 20
Hanagka obopynoBaHusi
3 Otan Ne3. «['opsyasa» Hanagka 5 20
obopygoBaHus

Pabouue yenoeek/gHn npebbiBaHus WednepcoHana u3
pacyeTa 5-Tu gHeBHoOW paboyen Hegenu
NPOJOIMKUTENBHOCTLIO paboyeil cmeHbl 8 YacoB

(40 yacoB B Heferno)

10.6. PaboTtel no 3tanam Ne1 m N2 p[ofKHbI
BbINMOMHATLCA Ha 3aBeplialwmx aTanax
CTPOUTENBHO-MOHTaXHbIX paboT n
3aKaH4YMBAKOTCA BbIMNOMHEHUEM  KOMMMeKca
nycKkoHanago4Hblx paboTt Ha obopynosaHun
6e3 nogaym TpaHCnopTUpyeEMbIX cpes.

10.7. PaboTbl no 3tany Ne3 AosikHbl BbINONHATLCA
B nepvog KOMMEKCHOW Hanagku
obopypoBaHua  aHeprobrioka  Ne3  npwu
NpoBeAEHNN NYCKOBbIX OnepaLuii OCHOBHOrO
TEXHOMOrM4ecKoro obopygoBaHus
aHeprobrioka W [OMKHbI  3aKaH4MBaTbCA
BMECTE C KOMMMEKCHbIMU  UCMbITAaHUAMU
obopynoBaHua aHeprobrioka Ne3.

10.8. Brizos crneunanuctoB [logpagyuka Ans
BbiNonHeHnss pabot no Otanam Nel, Ne2 wu
Otany Ne3  ocyuwectBnaer  3akasyuk,
NMCbMEHHbIM yBegomneHuem Moapsaayuka.

10.9. NpoBepka cMOHTUPOBaHHOro obopyaoBaHUA
npwu BbINOMNHEHUN paboT Ha Atane Ne1 gormkHa

npoun3BoanTLCA no paspaboTaHHo
Mogpsagyunkom nporpamme (Yek-nucty)
npoBepKn CTPOUTENBHO-MOHTaXXHOWA
rOTOBHOCTW. Mporpamma (4ek-nncT)
npegocrasnseTca Moapspynkom ans

pPacCMOTPEHUA U COrNacoBaHNsA HE MEHEE YEM
3a 2 Hegenu 4o Havana paborT.

10.10. Pabotbl no Otanam Ne2 un Ne3' gormkHbl
BbIMOSIHATLCA MO paHee paspaboTaHHbIM
MNogpsgynkom nporpaMmmam
(TexHororm4yeckMum  nocrefoBaTenbHOCTAM)
CcornacoBaHHbIMU C 3aKasuynKoMm.

10.11. Pesynbtatom paboT MO HacToswemy
TexHudeckoMy 3afaHU0  OOSMKHbI - ObIThb
HaCTPOEHHbIE MHEBMATUYECKNE KOHBenepsbl
paboTalolme B COCTaBe CUCTEMbI CYXOro
wnakoypnaneHns «kotna [1-67M, cuctema
30noyAaneHnsi C KOHBEKTUBHbIX LLAXT KOTna,
npoweglwme KomnnekcHoe onpobosaHue u
obecneumBatoLue BesonacHyto n
Be3oTkasHyto paboTty B cocTaBe
obopynosaHua aHeprobnoka Ne3 cdununana
«Bepésosckas NP3C» MAO «HOHMNpo».

10.12. Nogpsigumk  06s3aH  BbINONHUTL  PaboThbl, B
COOTBETCTBAM C  TEXHUYECKMWU  YCIOBUAMM,
TEXHOINMOMMYECKMM KapTamK, TEXHOMOrMYECKMMN

10.6.

10.7.

10.8.

16.9,

10.10.

10.11.

10.12.

10.13.

10.14.

Works on Stages No.1 and No.2 shall
be performed at the final construction
and installation stages and completed
by set of start-up and commissioning
works on equipment without slag
feeding.

Works on Stage No.3 shall be
performed during integrated
adjustment of equipment on Power
Unit No.3 when commissioning of
major technological equipment of
Power Unit and shall be completed
simultaneously with integrated tests
on equipment of Power Unit No.3.
The Contractor’s specialists for works
on Stages No.1, No.2 and No.3 shall
be summoned by written notification
from the Customer.

Check of installed equipment during
Stage No.1 shall be conducted in
accordance with programme
(checklist) elaborated by the
Contractor for checking construction
and installation readiness. The
programme (checklist) shall be
presented to the Customer by
Contractor for review and agreement
no less than 2 weeks before start of
the works.

Works on Stages No.2, No.3 shall be
performed in accordance with
programs previously elaborated by
the Contractor (technological order)
and approved by the Customer.

The works result under this Terms of
Reference shall be the adjusted
pneumatic conveyors working in the
dry ash removal system of boiler P-
67M and convective shaft ash
removal system which have
completed comprehensive tests
providing safe and non-failure
operation as part of equipment of
Power Unit No. 3 Berezovskaya
GRES Branch, Unipro PJSC.

The Contractor shall perform the
works in accordance with technical
conditions, maintenance requirement
card, operating process, manufacture
manuals and developer’s drawings of
pneumatic transport system and
convective shaft ash removal system.
Works are performed in area of
simultaneous installation works.

Final report based on results of works
shall contain full and sufficient data on
structural and mechanical part of the
equipment in order to confirm the
quality of its assembly and adjustment
of specific elements.
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rpoLieccamyi,  3aBOACKUMM  MHCTPYKUMSMUA 1
YepTexamm paspaboTyuka cucTeMbl
MHEBMATUYECKOrO  TpaHcnopta WU CUCTEMbI
3oroyfaneHus KLL.

10.13. PaboTbl BbINOMHATCS B 30HE NPOBeaeHUs
COBMELLEHHbIX MOHTa)XHbIX paboT.

10.14. OT4ET nO pesynbTaTam BbIMNOMHEHHbIX
paboT JOMKeH codepxaTb McHepnbiBatoLLY
NHOPMaLMIO MO KOHCTPYKTUBHOM n
MexaHu4yeckon 4yactm obopypoBaHus W,
OOCTaTOMHOWN ANA NOATBEPXXOEHUSA KadecTBa
ux CcOOPKM U HACTPOWKM  OTAENbHbIX
3M1EMEHTOB.

11. TpeboBaHUs K NoApPA[UUKY

11.1. Nogpsaunk pomkeH obecnevntb Hanuudne
O0CTaTOYHOro KonuyecTtsa
KBanmduuMpoBaHHOrO 1 aTTECTOBaHHOrO
LlednepcoHana ans okasaHua ycnyr no
TEXHUYECKOMY  COMPOBOXAEHWU  Tenno-
MOHTaXHbIX W 3MEKTPOMOHTaXHbIX paboT
(wedMoHTax), a Tawkke [ns npoBefeHus
nycKkoHanago4yHblXx paboT C nocrnegyLwmm
BBOAOM obopynoBaHMs B 3KChfyaTauuto
(wed-HanagoyHble M MyCKOHanafouHble
paboThl).

11.2. MNMepcoHan [oapsgunka [OOMKEH MNPOWTK
BBOAHbIA MHCTPYKTaXX MO OXpaHe Tpyda wu
noxapHon ©GesonacHocTn Ha  obbekTe
3akasyuka n, npu HeobOXOAUMOCTU, MPONTK
NPOBEpPKY  3HaHWN  MNpaBusl, HOPM M
WHCTPYKLNIA, pernameHTUpYyLLNX
BbINOMHEHNe paboT M KOHTPOSb KadecTBa MX
BbINOMHEHUS B NOpsAAKe, YCTaHOBNEHHOM
®epepanbHon cnyxboi Mo 3Konormdeckomy,
TEXHONOrM4YeckoMy © aTOMHOMY Hapgsopy
(PoctexHaasopom) Poccuiickon ®enepaumn.

11.3. Ycnyrn [ormkHbl okasblBaTbCs COOCTBEHHbLIM
LecdnepcoHanom Mogpsag4yuka C
NnpvBreYeHeM BbICOKOKBaNMMULMPOBaHHbIX
creunanucToB, UMEKLLMX 3HaHWEe U OnbIT
paboTbl ‘Ha aHanornyHom obopyAoBaHUN,
pacnonaralLwumm TEXHUYECKMMU
cpeactBamn 1 CU3, HeobxoaumbiMn Ans
Ka4yeCTBEHHOro BbINonHeHuss pabot 6es
npuBneYeHns cybnoapsaHblx opraHm3auuni.

11.4. WednepcoHan lMNMogpsayvka JOMKEH NPONRTYH
npoBepky  3HaHwuin [lpaBun, Hopm nu
UHcTpykumn, pernameHTupyoLLmnx
BbINOSIHEHNE paboT M KOHTPOSb KayecTsa B
nopsiake, yctaHosreHHom PocTtexHaasopom

Poccun.

11.5. Nogpsgumk ob65a3aH obecrneunTb
cobniogeHne CBOMM MEpPCOHarioMm npaBun
BHYTPEHHEro TPYAOBOro pacrnopsgka

npeanpuatua  3akasdyuka, T3, [MMOTuTh,
B, npaeun 6esonacHocTn PocTtexHansopa,
B TOM 4ucre Ansa Toro, 4Ytobbl He AONyCTUTb
CBOUMW OeNCTBUSAMU HapyLleHuin TpeboBaHui
Nno oxpaHe TpyAa W TEXHWUKM BEe30NacHOCTH.

11. Requirements to the Contractor

11.1.  The Contractor shall ensure the
availability of qualified and certified
Supervisors in sufficient numbers to
provide the technical support services
for heat and power equipment and
electrical installation works
(installation supervision), as well as to
perform commissioning and start-up
works followed by equipment
commissioning (adjustment
supervision and commissioning and
start-up works).

11.2. The Contractor’s staff must be
administered an occupational and fire
safety briefing at the Customer’s
facility, and if necessary, subjected to
a knowledge check of the rules,
standards, and guidelines governing
the performance of works and quality
control according to the procedure
established by the Federal
Environmental, Industrial and Nuclear
Supervision Service of the Russian
Federation (Rostekhnadzor).

11.3. The services shall be provided by the
staff on the Contractor’s payroll
involving high-skilled specialists with
the knowledge and experience of
work with similar equipment and
possessing the facilities and personal
protective equipment required to
perform high-quality works without
involving subcontractors.

11.4. The Contractor’s Supervisors shall be
subjected to a knowledge check of
the Rules, Standards, and Guidelines
governing the performance of works
and quality control according to the
procedure established by the Federal
.Environmental, Industrial and Nuclear
Supervision Service of the Russian
Federation (Rostekhnadzor).

11.5. The Contractor shall enforce
observance of the Customer’s internal
code of conduct, RTM, HSE Rules,
FSR, safety rules of the Federal
Environmental, Industrial and Nuclear
Supervision Service of the Russian
Federation (Rostekhnadzor) by its
staff including in order to prevent any
violations of occupational health and
safety regulations through its actions.

12. Requirements to equipment, materials and
spare parts employed:

The use of asbestos and asbestos-containing

building materials is strictly prohibited during work
performance on the Customer’s facilities.




12. TpeboBaHUA K NpUMEHsIEMbIM 060PYAOBaHUIO,
MaTepuanam u 3anacHbIM YacTAM:

Mpy npoBedeHUn paboT Ha obbekTax 3akasdvka
KaTeropyyeckn 3anpeLleHo npumeHeHne acbecta wu
acbecrocopepaLLmx MaTepuaros.

Pabotbl Ha ofopygoBaHuM MO HacTosLlemy
TexHuyeckoMy 3a4aHUK0 MPOBOAATCA C  MPUMEHEHMEM
3aracHbIX YacTen 1 MaTeprarnoB 3akazduka.

13. Cpoku BbinonHeHusi Pabor:
Cpok Hayana BbIMOHEHUS YCIyr:

27.02.2019 roga.
CpoK OKOHYaHVA BBINMOSIHEHWA YCryr:
03.09.2019 ropa.
Cpokn  BbIMorHeHuss  pabotr  MoryT  ObIb
CKOPPEKTMPOBaHbl  3aKkas3yMkoM B COOTBETCTBUM C

CYLLECTBYIOLLIEN TEXHOMNOMYECKOIN BO3MOXHOCTBIO BbIBOAA
obopygoBaHua ana nposedeHust MHP 1 MOHTaXXHOMN
rOTOBHOCTbIO ~ O0DOpyAOBaHMs, C  COOTBETCTBYOLLMM
yBegomrieHvem Nogpsaunka omumansbHbIM MUCHMOM.

14. TpeboBaHus K caave-npuémke paéoTt

14.1. Coava - npuémka paboT ocyllecTBnseTcs
eXXeMeCsAYHO B COOTBETCTBUM ¢
npegessnaembiMn Nogpagyvkom Tabenamu
y4éTa paboyero BpemMeHn.

14.2. NMpuémka CKpbITbiX paboT npu  MOHTaxe
nHeBmaTU4eckux koHeenepos ELMO 1000, n
CUCTEMbI 30510yAaneHns KOHBEKTUBHBIX LUaxT
odhopmngaeTcsa npu ydactum Llednepconana
Moapsaunka nognucaHvem AkTa caayum -
NPUEMKUN CKPbITbIX paborT.

14.3. Mpuemka JoOmMKHA  OCYLLECTBMATLCA
COOTBETCTBMM C HOPMATUMBHO-TEXHUYECKO
JokymeHTtauven (HTO) PO.

14.4. HepoctaTtkn paboTt, obHapy>XeHHble B XoAe
NPVEMKN WNN  BbISBNEHHbIE B nepuoja
rapaHTUMHOIO  Cpoka,  UKCUPYOTCA B
COOTBETCTBYIOLLEM aKTe, MOAMNNCLIBAEMOM
npeacrtasutenem 3akas4vmka u lNogpsgymkom,
C YKa3aHMeM cpoka 1 Nnopsifika yCcTpaHeHus.

B
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14.5. Hepoctatkn paboT, obHapyXeHHble B XOAE.

chAauu WM BbISBNEHHblE B Nepuog
rapaHTUnHOW akcnnyataumm obbekTa,
PUKCUPYIOTCA N YCTPaHAOTCA Ha YCroBUSAX
gorosopa.

14.6. MNMoapsaayumK nNo 3aBepLUEHNN OKa3aHUA yCryr
no HacrosileMy TexHU4eckoMmy 3afdaHuio,
NpefocTaBnsaeT  TEXHUYECKMA  OT4yeT ¢
3aKMIOYEHNEM O TEXHUYECKOW UCMPaBHOCTU 1
BO3MOXHOCTM AaribHenwen akcnnyaTtauum,
CMOHTUPOBAHHOI0 obopyaoBaHus
NMHEBMATUYECKUX KOHBEWEPOB W CUCTEMBbI
3onoyaanenus KLL.

15. lokyMeHTauua, npeabsaBnseMas 3aka3uuKky U
TpebGoBaHUs K HEel
15.1. lNepeyeHb opraHusauuii, y4acTBOBaBLUNX B
npouseoactse pabor, ddamunum  UTP,
OTBETCTBEHHbIX 32 BbINOSIHEHUE 3TUX paboT.

Works on equipment under this Terms of
Reference are performed using spare parts and
materials provided by the Customer.

13. Terms and Deadlines.
Services commencement date:
February 27", 2019
Services completion date:
September 39, 2019
Work deadlines may be updated by the Customer in
accordance with current technological opportunity to
launch start-up and commissioning works and
installation readiness of the equipment. In this case,
the Customer shall submit relevant official letter to
the Contractor.

14. Work Delivery and Acceptance
Requirements

14.1. Work delivery and acceptance shall
be carried out on a monthly basis in
accordance with the time sheets
presented by the Contractor
Acceptance of concealed works
during installation of ELMO 1000
pneumatic conveyors and convective
shaft ash removal system shall
involve the Contractor’s Supervisors
and shall be documented by
executing the Concealed Work
Delivery and Acceptance Certificate.
Acceptance must be carried out in
accordance with the reference
documentation (RD) of the Russian
Federation.
Any defects identified in the works
during the acceptance or warranty
period shall be recorded in a relevant
report to be signed by the Customer’s
and the Contractor’s representatives
specifying the remedial period and
procedure.
Any defects identified in the works
during the delivery or warranty service
period shall be recorded and
remedied subject to the contract.
Upon completion of the services
hereunder, the Contractor shall
present a technical report including
the statement of integrity and
serviceability of installed pneumatic
conveyors and convective shaft ash
removal system.
15. Documents to Be Presented to the

Customer and Requirements:

14.2.

14.3.

14.4.

14.5.

14.6.

15.1. List of companies involved in the
works, names of engineers and
technicians responsible for such
works.

15.2. Manufacturer’'s Operation and

Maintenance Manual for the
equipment.




15.2. PykoBoACTBa MO 3KchnyaTtaumm U peMOHTY

3aBOJa-U3roToBUTENsA 060pyAoBaAHUS;

15.3. IHCTpYKUMM NoO  aKcrnnyataumm PEMOHTY U

TEXHUYECKOMY 0BCMyXNBaHMIO.
15.4. AkTbl pedektauum obopyLoBaHUA

npouecce paboTbl 4eEKTOB).
15.5. TpoToKonbl (KoHTponbHbIe

yrnpaBneHus.

15.6. MNpoTokonbl (KOHTpOnbHbIE NINCTBI) Hanagkn
n onpoboBaHUA CUCTEM aBTOMATUYECKOrO

ynpasreHus.

- 15.7. MNpoTokonbl  (KOHTporibHblE  NUCTHI)
pesynbTatam onpoboBaHWs  MexaHU3MoB
Cuctemsl;

15.8. NicxogHble NPOEKThl HUXKHETO (KOHTpOIepbl)

n BepxHero (APM) ypoBHen. KommeHTapum n
HVXXHEro
ypoBHs (Step-7) A0SMKHbI ObITh BbINMOTHEHbI HA

Tabnvubl CMMBOMOB  MPOEKTOB

PYCCKOM SA3bIKE;

15.9. TexHn4ecknin OT4YET C 3aKMYeHnem O

TEXHUYECKOW WCMNPaBHOCTA N BO3MOXHOCTU
aKcnnyatauuum,
obopynosaHns

JanbHenLen
CMOHTUPOBAHHOIO
NMHEBMaTUYECKNX KOHBENEPOB.

16. NapanTum MNMogpsguuka padot (Ycnyr)
16.1. MNoapanyuK AOrmKeH rapaHTMpoBaTh:

- Hapnexaliee kavecTtBo ycnyr B MOSIHOM
obbeme B COOTBETCTBUM C TEXHUYECKOMN
JenctseyloLen
HOPMaTMBHO-TEXHUYECKOWN JOKYMEHTaLNEN.
- OkasaHue Bcex ycnyr B YCTaHOBMEHHbIE
HacToAMM TexXHUYEeCKMM 3afaHNEM CPOKN.
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- BosmeweHne 3akasuuky NpUYMHEHHbIX
ybbITKOB Npy 0BHapYyXeHUN HeLoCTaTKOB B
npoLecce rapaHTUNHOW  3KchnyaTauuu
obbekTa.

16.2. Noppsaunk HeceT OTBETCTBEHHOCTb MEpPEs
cBOMMU
pencteuamn  nnn  Gesgencreusamu  yepd
obopygoBaHMio U 3gaHMsaM  3akasyuska B

3aKa34MKkom 3a I'IpVI‘-IVIHGHHbII?I

pasmMmepe 3aTpaTt Ha BOCCTaHOBIIEHUE.

MpunoxeHus:

1. AxT obcnenoBaHusa n gedeKkrauum CUCTEMbI
cyxoro wakoyganeHusa Magaldi 6/H ot
05.02.2018r.

2. KomnnekT 3aBOACKOM [OKYMEHTaUun Ha
NHeBMaTU4eCcKne KoHBenepbl hrpmbl Kopar
OUHNAHANS,

3. KomnnekT 3aBOACKOM AOKYMEHTaLMM Ha
CUCTEMY YyNpaBfieHns 3oioyaaneHmem ot
DaTaperHbIX unkrnoHos n KLL;

4. TexHudeckoe pelueHue Ne3-TP ot
18.01.2016r. O TpaHcnopTe 30/bl 13 bL|
onoka Ne3;

(npw
Hanmuuuy  OOMNOMHUTENbHO  BbIABMEHHbIX B

TINCTbI)
WNHCTPYMEHTanbHON NpoBepkun obopyaoBaHus,
N3MEPUTENbHbLIX CXEM W CXEM NUTaHUA W

15.3. Operation, repair and maintenance
manuals.

Equipment fault detection reports
(provided that any additional defects
are revealed during operation).
Instrumental inspection reports
(Checklists) for the equipment,
instrumentation circuits, and power
and control circuits.

Adjustment and test reports
(Checklists) for automatic control
systems.

Adjustment and test reports
(Checklists) for mechanisms of the
systems.

Reference design of lower
(controllers) and upper (AWS) levels.
Notes and tables of design symbols of
lower level (Step-7) shall be drafted in
Russian language;

Technical report including the
statement of integrity and
serviceability of installed pneumatic
conveyors and convective shaft ash
removal system.

15.4.

15.5.

15.6.

15.7.

15.8.

15.9.

16. Contractor Warranty

16.1. The Contractor shall warrant:

- Proper quality of the full scope of
services in accordance with the
technical documentation and applicable
reference documentation.

- Observance of all the deadlines
according hereto.

- Compensation of the Customer for any
damage caused by the defects
revealed during the warranty service
period of the facility.

The Contractor shall be liable to the

Customer for any damage to the

Customer’s equipment and buildings

caused by its actions or omissions to

the extent of recovery costs.

16.2.

Appendices:

1.

Inspection and fault detection report of
Magaldi dry ash removal system, unnumb.,
dated 05.02.2018.

Manufacturer’s set of documentation for
pneumatic conveyors, Kopar Company,
Finland.

Manufacturer’s set of documentation for
control system of ash removing from
convective shafts and battery cyclones.
Engineering solution No.3-TR dated
18.01.2016. On ash transportation from BC in
Power Unit No.3.

Engineering solution No.35-TR dated
09.04.2018. On restoration of pneumatic ash
removal system of Power Unit No.3.




5. TexHuueckoe peleHune Ne35-TP ot
09.04.2018r. O BocCTaAHOBIIEHUN CUCTEMbI
nHeBMo3orioyganeHus 6rioka Ne3.

COI'TTACOBAHO:
3amecTuTenNb AMpeKTopa no noaroToBKe

npon3BoAcTBa
tunmana «bepesosckminy OO0 «HOHUMpo

VIHXXUHNPUHM Y ——r
[/ 7 B.A. TonyéHos

3amecTuTenb AMpeKTopa Nno 3KOHOMUKE 1 rHaHCaMm

dunnana «bepesosckuiny OO0 «HKOsuppo
VHXUHNPUHMY
4 1. JaBneToBa

%

HavanbHuk CCKuTH

dununana «bepesoBckuiny %%Q%Hmnpo

VIHXNHNPUHT» A.B. AnbTax
L

HavyaneHuk OMNOwulMM TMO
dunmnana «bepesosckuiiy OO0 «HOHHK
VIHXXUHUPUHTY

C.A. Kapbbiwes

HauanbHuk OMNOulMM KUMnA n 3TO CCKuTH
dunnana «bepesosckuiny OO0 «HOHUNPoO
VHXUHUPUHTY

o
I

TexHu4eckoe 3agaHune paspaboTan:

.C. lLlabenbHbIn

HavanbHuk OINHP
dunnana «bepesosckuiny OO0 «HOHUNPO

VHXUHUPUHT»
W A.H. Tnxommpos

Agreed by:

Deputy Director for Preproduction
Berezovsky Branch, Unipro Engineering LLC

£ EZ_/ Z V.A. Tolchyonov

Deputy Director for Economics & Finance

Berezovsky Branch, Unipro Engipgering LLC
?E; ~ A.G. Davletova

Head of Construction and engineering supervision
Department

Berezovsky Branch, Unipr/ Engineering LLC
@7@5%[@ AV. Altakh

Head of Department for organization of installation of
thermal and mechanical equipment
Berezovsky Branch, Unipro Engineeri

LLC

S.A. Karbyshev

Head of Department for organization of installation of
CMD&A and electrical equipment/ Construction and
engineering supervision Department

Berezovsky Branch, Unipro Engineering LLC

o _S. Shabelniy

Terms of Reference developed by

Head of Commissioning Department
Berezovsky Branch, Unipro Engineering LLC

(7:%7///— A. N. Tikhomirov
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