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1. Scope of the works:
O6mem pabor

Reconstruction of the electrical and hydraulic parts of disk shutter 3/]1-280-115 located on the
power conduit of Spandaryan HPP

PexoHcTpykuun WICKTPHYECKOH M IMAPABIHYECKOIl YACTH AHCKOBOIO 3aTBopa 3/1-280-115,
PACII0JI0KEHHOT0 HA TYPOUHHOM BO/I0BO/Ie Cnanpapsinckoit 'DC
2. General Conditions and characteristics of the site

O6mme ycnosus u xapaxrepucruiu o6bexTa:

2.1.  ContourGlobal Hydro Cascade consists of 3 HPP’s situated on the Vorotan River in the

southeastern part of Armenia. The total installed capacity of the CG Hydro Cascade is 404
MWT. The key data of the cascade's power stations are given below:

KonrypI'no6an I'mapoxackaz cocromr us 3-x T OC, KOTOpble pacHONIOXeHsI Ha peke

Boporan B roro-socrouno#t wactu Apmennn. OGuwas ycraHOBJIEHHAs MomHocTts KI

I'mapokackan 404 MBt. OcHOBHBIE AAHHbIE dIeKTpocTaHIui Kackaza npusenens: nuxe:
Table: Key data of the CG Hydro Cascade

Ta6muua: OcuoBusie mamnupre K[ I'mppokackag

I'upposnextpocr  Homumamss = KommaecTso Bogoemxocrs, Pacuernas Bsog B
aHIUH as U MOITHOCTB MIH.M3 BEJTMIMHA SKCILTYaTaI[HIO
Hydropower MOIIHOCTh  aIPeraTos, o6mas / Hamopa
Stations MBr MBr GaxrHyeckas M Commissioning
Rated Number & Water storage, Design of the HPP
Capacity ~ capacity of mill.m3 Head
MW units, MW total / live -
Cnanpapsmckas 76 2x38.0 257/ 218 300 1989
Spandaryan
IITam6cxas 5 171 2x85.5 96/ 80 267 1978
Shamb
TareBckas 157.2 3x52.4 136/18 552 1970
Tatev

Spandaryan HPP and dam are located in Sisian area of Syunik Region .
Crangapsan I'DC u mI0THHA pacmonokens! B paiioHe r. Cucuan CrOHUKCKOM 061acTH.
The duration of the work shall be 90 days, in the months of May-August 2019.
Cpox BeinonseHus pador 90 nueit, Man-asrycr 2019 roga.
2.2.  General environmental conditions:/ O6urue skonormueckme YCJIOBHS

" Ambient temperature (max): in Spandaryan HPP - 40 ° C:

" Temmeparypa oxpyxaromeii cpexsr (Maxc): B Cnangapsu I'DC - 40 ° C;

* Ambient temperature (min): in Spandaryan HPP - 30 ° C

* Temmeparypa okpysxaromeii cpeasr (MuH): B Cnangapsia I'OC - 30 ° C;

* Howmunanpnas oTHOCHTeTbHAS BIaXKHOCTD: 73%

* Nominal relative humidity: 73%




3. Texwgeckas xapakTeprCTHKa THCKOBOTO 32TBOpA
Technical specifocation of the disk shutter

HaHMeHOBaHHe BEJIMNYHEBIL

Name of the value

HoMuHansHEIE BeTHUMH

Rated value

1. Twum satBOpa
Type of shutter

Hucxosoit 3/1-280-115
Disk shutter 3/1-280-115

1.1 IlpousBoguTes, rof BHITyCKa «XT3« 1982r.
Manufacturer—year of maaufacturing «XT3« 1982

1.2 Jluamerp 3arBopa, 2800 MM/mm
Shutter diameter

1.3 Hanop makcumansusri, CTaTHYeCKUIL, 115 m/m
Maximum, static head

1.4 Hanop mMakcuMabHBIH, THAPOIHHAMAYECK ML 160 M/m

1.5 Maximum, hydrodynamic head

1.6 Pacxox makcuManbHBIIH, 103 m3/c/m3/s
Maximum discharge

1.6 Bpems saxpsiTus aBapuitnoe, 80 ¢/s

OIlepaTUBHOE, 320 /s
Emergency, operational, closing time
1.7 Bpewms orkpsiTus, 200 c/s

Opening time

1.8 Iloreps Hamopa B sarBope mpu pacxoze 30 M%/c
Head loss in the shutter at a discharge of 30 m%/s

He 6osee 0,2 m

no more than 0.2 m

1.9 Tlporeuxu Boxs! 4epes ymioTHeHHe 3aTBOpa
Water leakage through the gate seal

ITpu naBnennn 1,15 Mua, 1,8 1/c
At a pressure of 1.15 MPa, 1.8 I/s

1.10 [TaBrenue Bogpr mpu TH/IPOHCIIBITAHME KOPITyca
3aTBOpa,

Water pressure during hydrotesting of the shutter
housing

2,0 Mna/MPa

2. CepsomoTop
Servomotor

2.1 KonmryecTBO cepBOMOTOpPOB

Number of servomotors

1 mrr./pes

2.2 lnameTrp unnuumpa,

Cylinder diameter

600 MmM/mm

2.3 Xoz mopuuHs,

Piston distance

1130 mM/mm

2.4 PaGouwuii o6eom,
Working capacity

0,466 m3/m3




2.5 lporeuku MacTa MeXAY IAIHHAPOM CEPBOMOTOPA

U TIOPUTHEBBIMHU KOJIbIIaMU IpHu gaBieHuu 4 Mia,
Oil leakage between servometer cylinder and piston
rings at a pressure of 4 MPa,

He 601ee 0,04 1/c
Not more than 0.04 I/s

3. Macio B cucTeMe ympaBieHAA
Oil in the control system

3.1 HomunanpHOe 1aBieHue,

Nominal pressure

3 Mna/3MPa

3.2 Pexomenpgyemas mapka «Typ6uraoe Tr 30«

Recommended model "Turbine TP 30"

«Typounrnoe Tn 30«, TOCT 9972=74
"Turbine TP 30", GOST 9972 = 74

3.3 Haubonpmrag MoHTa)kHas Macca

Maximum installation weight

12,5 w/t




4. HawumeHoBaHMe M KATHYIACTBO DJIEHTOB ITOKA3AHEI HA TH/IPaBTMYECKOM CXeMe
ympasienus 3aTsopoM. 3y — I'T'1037071'3

The name and number of elements shown on the hydraulic control scheme of the shutter 3y -

GT103707G3
Ta6muma 1.
Table 1.
Ilos. Hawmenoranme Kommuecteo | IIpumeuanme
OGosuavenne Name Quantity Note
N
1 OJIeKTpOoABHUTATE b TpeX(PasHbIi aCHHXPOHHBIH 1
Asynchronous three-phase electric motor
2 Hacoc |
Pump
3 Jlpoccens peryinpyemslit |
Adjustable restriction
4 Kramas npesoxpaHuTe 1bHbIH 1
Safety valve
D 30JIOTHUK TIepeITyCKHUH 1
Bypass valve
6 ManowmeTtp 1 P=0-40
Manometer Kre/cm?
7 CepBOoMOTOp [jHCKOBOTO 3aTBOpa 1
Servomotor of disc shutter
8 I'pys 1
Load
9 BeixrrouaTesIh KOHEYHBIH 3aKPBITOIO 3aTBOPA 1

Limit switch of the closed shutter

10 Brixrouaresns KOHeYHBIH OTKPBITOTO 3aTBOp4 1

Limit switch of the open shutter

11 Crormop 3aTBOpa pyYHOH 1

Manual breech-block detent

12 BrixsriogaTesrh KOHEUHBIH CTOIIOpA PyYHOMH 1

Limit switch of manual breech-block detent

13 Cronop 3aTBOpa ruApaBInYeCKHI 1

Hydraulic breech-block detent

14 BrixtrouaTe s KOHEYHBIH 3aKPBITOTO 1
THPaBIHYECKOTO CTOIOPa

Limit switch of the closed hydraulic breech-block
detent

15 BrrxrrouaTe s, KOH@YHBIH OTKPBITOTO 1

THPaBINYECKOTO CTOIIOPA




Limit switch of the open hydraulic breech-block
detent

16 ONeKTPOKOHTAKTHBIA MaHOMETP P=0-16
Electric-contact manometer Kre/cm?
17 poccens
Restrictor
18 Manometp P-0-16
Monometer Kre/em?
19 Benruis ¢ snexTpoMarHuTHBIM IpHBOZOM
Solenoid operated valve
20 Kpan tpexxonoBoii
Three-way valve
21 QuisTp
Filter
22 3aZBHXKa
Gate valve
23 OO6paTHs>Iii KIanan

Check valve




5. Ioapo6Hoe omucanue pabor
Detailed description of the scope:

S.1.  BhINONHHTE MOJepHHM3alMIO mo Thmy 2.3 (3ameHa YCTapeBUICH 3JIEMEHTHOM 0a3bl Ha

COBPEMEHHYIO) C 3JIEMEHTaMH PEKOHCTPYKIHH DJICKTPUYCCKON M THAPABIMYECKON yacTh
AuckoBOro 3atBopa 3/1-280-115, pacronoxenHoro Ha paGoueMm BOIOBOIE CnannapsiHckoii
I'SC, ¢ npuMeHeEHeM UHTYCTPHAIBHOTO KOMIIICKTHOTO npuBoja cepuu ETS.2-RM-3/1-280-
115 B cocrasge:
Implement upgrade according to type 2.3 (replacement of the outdated element base with a
modern one) with elements for reconstruction of the electrical and hydraulic parts of the ZD-
280-115 disk shutter located on the working conduit of the Spandaryan HPP using drive
engineering package of ETS.2-RM-ZD-280-115 series, consisting of’

Description Quantity
Ne Koi-Bo,
Hamvenosanwne e
PaspaGorka paGoueii moxymenramumu mrs IpOBEZICHHA MOZEPHM3ANMIO IO Ty 2.3
(sameHa ycrapeBmeit a;rtemeHTHO# 6a3kl Ha COBPEMEHHYIO) C 3IEMEHTaMH PEKOHCTPYKITHH
ONEKTPUYECKOH ¥ TIHADAaBIMYECKOH YaCTH JHCKOBOTO sarBopa 3/1-280-115,
pacronoxeHHOro Ha palodem BogoBoze Cmampmapsmckoit I'DC, ¢ IIPUMEHEHHEM
1 | PEAYCTPHATEHOIO KOMIUIEKTHOTO mpuBoga cepuu ETS.2-RM-3/1-280-115 1
Development of working clocumentation for carrying out upgrade according to type 2.3
(replacement of outdated element base with modern one) with elements for
reconstruction of the electrical and hydraulic parts of the ZD-280-115 disk shutter located
on the working conduit of the Spandaryan HPP using drive engineering package of
ETS.2-RM-ZD-280-115 series.
5 WHgycrpramsHbmi KOMILIEXTHEIH IPHBOZ, cepuu ETS.2-RM-3/1-280-115 B cocrase: i
Drive engineering package of ETS.2-RM-ZD-280-115 series, consisting of:
Kommrexrarrit anexrporaspasmraeckuit mpusog, nogsema CEDG-1-1x11-M5-AC2
Electro-hydraulic lift drive engineering package CEDG-1-1x11-M5-AC2
-IIKa() yIpaBIeHHs JHCKOBBIM 3aTBOPOM Ha MECTHOM mocty HMG5-02-AC P44 i
- disk shutter control cabiret at local post HMG5-02-AC IP44
-3JIEKTPUYECKHH rupoHacoc , P=11 kBt i
-electric hydraulic pump, P =11 kW
~SJIEKTPOJBUTATEIb ITOAaYn Bo3ayxa 2B-112-M4, P=55 xBr 1
- electric motor of air supply 2B-112-M4, P = 5.5 kW
-DJIEKTPOJBUTATENb 3aABMKKHN P=3 kBT 1
-electric motor of the valve P = 3 kW
-KOMILJIEKT TPy0 Iomayu Maciia {
-set of pipes for air supply
-KOMIUIEKT paclpezeInTe IbHbIX 30JJ0THUKOB
-set of distribution valves
“PEMOHTHBIH KOMILTEKT CeDBOMOTOPa 1




-servomotor repair kit

-PeMOHTHBIﬁ KOMIIJIEKT THAPAaBIHYECKOTO CTOHOPa

Repair kit of hydraulic breech-block detent

-KOMILJIEKT 000rpeBaTenel CyIKy IOMEIeHHsI
-set of heaters for room drying

~“KOMIIIEKT OCBEILIEHHsI IIOMEUIeHUAa

-room lighting kit

“KOMILIEKT TATYHUKOB JIaBJIEeHUAI

-pressure sensor set

~KOMIIZIEKT OILZIOTHAIOIIUX raek, IIPpOKJIaIOK, 3arJIynIexK

-set of sealing nuts, gaskets, plugs

-~KOMILJIEKT KOOP,ZLI/IHHTHOI"I 3alllUTHI IIOJOXEHUA 3aTBOpa

-set of coordinate protection of the shutter position

~KOMIITIEKT JIAKOKPACOYHBIX HU3aeaui 3aIlTHUThI OT KOOPO3UHU

-set of paint and varnishes products to protect against corrosion

~KOMILIEKT KaGeJbHO-TIPOBOAHHKOBOM rpoaykinuu GR-1-2

-cable and wire products set GR-1-2

Komruiexr MaTepuaios u 5/1eKTPOMOHTa)HBIX H3/e i, HEOGXOIMEIX UL IIpOBe/leHH s
pabor mo MozepHmWsanmmi mo Tumy 2.3 (3aMeHa ycTapeBIIeH SIeMeHTHOH Gaskl Ha
COBPEMEHHYI0) C S/IEMEHTaMH PEKOHCTPYKI[MH 3IEKTPHIECKOR K THAPaBIMYECKOH YaCTH
AuckoBoro  sarBopa  3/I-280-115, pacmonoxeHHoro Ha paGoueM BOZOBOZE
Crangapszckoit 'DC, ¢ pUMeHeHMeM HH /Ty CTPHATBFHOTO KOMILIEKTHOTO IIPHBOJIA CEPHH
ETS.2-RM-3/1-280-115

A set of materials and electrical installation products required for upgrade work according
to type 2.3 (replacement of the outdated element base with a modern one) with elements
for reconstruction of the electrical and hydraulic parts of the ZD-280-115 disk shutter
located on the working conduit of the Spandaryan HPP using drive engineering package
of ETS.2-RM-3]1-280-115 series.

Beimonnenue paGor Momepumsanum mo tumy 2.3 (3amMeHa ycTapeBuieil >1eMeHTHOI
Gassl Ha COBPEMEHHYKIC) C OJIeMEHTAaMH pPEeKOHCTPYKIHH 9JIEKTPUYECKOH U
TH/PaBINIECKON YaCTH AMCKOBOro 3aTBopa 3/1-280-115, pacmonoxennoro Ha pabouem
Bonosozie Cnanpapsinckoii 'DC, ¢ mpuMeHeHWeM HHYCTPHATBHOTO KOMILIEKTHOTO
npuBoza cepuu ETS.2-RM-3/1-280-115

Implementation of upgrade work according to type 2.3 (replacement of the outdated
element base with a modern one) with elements for reconstruction of the electrical and
hydraulic parts of ZD-280-115 disk shutter located on the working conduit of the
Spandaryan HPP using drive engineering package of ETS.2-RM-ZD-280-115 series.

Ilyckonamamounsie paGoTHI:

Commissioning works:

- Hajmajgka zauckoBoro 3arBopa 3/1-280-115, pacmonoxenHoro Ha paboyem BomoBozE
Cnanpapsuckon 'DC.

-Adjustment of the disk shutter ZD-280-115, located on the working conduit of the
Spandaryan HPP




- MPOBEJCHIE POXUMHOM HaMaIKH (48 9acoB ¢ HapaGOTKOI Ha HOPMHUpYeMbIit OTKa3).

-Carrying out performance adjustment (48 hours operating time for testing the
adjustment failures)

- IIepenada 3dKa349MUKy KOMILJIEKTOB HaJIaTOYHON U UCIIOJHHUTEIHCKOH AOKYMEHTAIlHH.

-transfer of the adjustment and performance documentation to the Contracting
Authority

- Warranty period - 18 months from the date of delivery.
l'apanTuitasnii cpok - 18 Mecsies co aHs moCTaBKHY.
- Delivery time - within 40 working days after order confirmation.
Cpox nocrasku - B revenne 40 paGounx aHedt moce IIOATBEPXKAEHUS 3aKasa.
- Deadline for the implementation of the work on an agreed schedule.
- Cpok BeImoHEHHs paboT 110 COTJIaCOBaHHOMY T'pauKy.
- The duration of the work shall be 90 days, in the months of May-August 2019.

- Cpox BrimosiHeHus pa6ot 90 gHeit, Maii-asrycr 2019 rozma




3.2 O6mue TpeGoparms
3.2.1. Bce nocrasnsemoe 9JIEKTPOOGOpYZOBaHUE U
THIPOOOpPYZOBaHKe
paboracmoco6HOCTS

JOIKHO  COXPaHATh

BO BCEM  [IHAIIO30HE

BKCHHyaTaHHOHHBIX TeMnepaTyp.
3.2.2. llkads! ynpaBieHus MEXaHM3MOB THCKOBOTO

3aTBOpa JOJIbBHBI obecrreunTs

IyCK,
PEBEPCUPOBAHNE, TOPMOXXEHHE M PpEeryIHpOBaHHE
CKOPOCTH.
Db

COOTBETCTBOBATH

DJIeKTPOOGOpy mOBaHEEe JODKHO
TOCT, TY wu npasuram

yCTpoiictBa M 6e3omacTHOCTH

9KCILTyaTalluu
AHICKOBOIO 3aTBOpA.
3.2.4 Ixads! yIpoBIeH s TOIKHE UMeTh
CJIeyIOIHe BBIIbI 3aIHTHL;
“MaKCHMaJIbHYIO TOKOBYIO 3alHTY;
-HyJIeBYIO 3aIUTY;
~KOOP/IMHATHYIO 3aL[UTY.
3.2.5 YrpaBrenue 3aTBOpOM oCymIeCTBAATECA. .
a) IUCTaHIIMOHHO, ToKaveli HMITyJIbCa C
L€HTPaJbHOTO ITyJIbTa,
6) Bpy4HYIO, C MECTHOTO IIOCTA YTIpaBIeHHUS,
I) aBapUiTHOE 3aKphITHE TIPH MOzaYe HMITYyJIbCa
OT 3alUTHOTO YCTPOCTBa.
3.2.6. Bce anemenTHI 37IEKTPOOOOPY IOBAHUSA U
CHCTEMa YIPOBJICHHUA [JOJUKHBL UMETh MaPKUPOBKY
COTJIACHO TEXHUYECKOH JOKyMEHTalHH.
3.2.7. TapaHTHHHBIH CPOK SKCILTyaTaluu
o6opynosanus-18 mecsies ¢ MoMelTa BBO/IA B
9KCILTyaTallHIo.
3.2.8. VicxkmounT ucnonsoBanue asbecta u
a36eCTacoaepIKAIONINX MATEPHAIOB TIPK
KallMTaJbHOM PEMOHTE.
3.3 CocraB OTYETHOMH NOKYMeHTAI[HH.
3.3.1. Cxema syeKTpuyecKas IpUHNHIATIEHAS
3.3.2. Cxema rugpaBinyecKas IIPMHIUTIATbHASL
3.3.3. KaGenpus1ii sxypHar.
3.3.4. BemoMoCTh OCTaBIIS€MBIX U3/1E/THIA.
3.3.5. Cxema BHENIHUX COeTHHEHHIL.
3.3.6. KommiexT Hamagounoi JOKYMEHTAI[HUH.
3.3.7.IlacTiopT Ha MHAYCTPYaTbHBIHA KOMILIEKTHBIIA
06opyIOBaHMs U 3aIT4acTel .
3.3.8. AKT puemMKH 0GbeKTa B SKCILTyaTaIuIo
3.3.9. 3aBoackue HHCTPYKIIHH 110 SKCILTyaTal[uu
TEXHUYECKOH 00CIy)KOBaHHUIO.

3.2 General requirements

3.2.1. All the supplied electrical equipment and
hydraulic equipment should be designed to
operate at all diapasons of operating temperatures.

3.2.2. Boxes for control of the disk shutter should
secure start, reversing, braking and regulation of
the speed.

3.23. Electrical equipment should meet
requirements of NS, TS and instructions of the

equipment and safety requirements of operation of
disk shutter.

3.2.4. Control boxes should have the following
safety features.

- maximal current protection;
- Zero protection;

- coordinate protection.

3.2.5 The shutter is controlled:

a) remotely, by impulse delivery from the central
console,

b) manually, from the local control post

c) through emergency shutdown when a pulse is
applied from protective device

3.2.6 All elements of electrical equipment and the
control system should be marked according to the
technical documentation.

3.2.7. Warranty period of the operation of
equipment is 18 months from the date of
commissioning.

3.2.7. Exclude the use of asbestos and asbestos-
containing materials during major overhaul.

3.3. Composition of reporting documentation.
3.3.1. Basic electrical scheme
3.3.2. Hydraulic schematic diagram
3.3.3. Cable log
3.3.4. The list of delivered items.
3.3.5. Scheme of external connections.
3.3.6. Set of adjustment documentation.
3.3.7.Passport for the industrial set of gear.
3.3.8. Act of acceptance of the unit in operation.

3.3.9. Factory instructions for operation and
maintenance.




3.4. llenu v 3a/ja4¥ KaMTaIBHOTO peMOHTa:

I];eJIbIO IIPOBEMEHHUSA KaAIIUTAJIBHOTO peMoHTa

AHUCKOBOTO 3aTBOpa ABJISAETCH:

1. 3amena ycrapemmei sneMeHTHOH Gaszbl Ha
COBPEMCHHYIO ~ C  3JIEMEHTAMH  PEKOHCTPYKIIUH
QJIEKTPUYCCKOM U THAPAaBIMYECKOH YacTH.

2. B xone IIPOBEIEHUS KAIIMTaABHOIO PEMOHTA
AHCKOBOTO 3aTBOPA M MEXaHU3MOB IOJIKHBI OBITH
pemeHsr cneqyromme 3dJaYH:

- Cobmozenne Tpe6oBaHuii YCTPOHCTBY u
6e3oracHoit SKCILTyaTallil T'HIDOMeXaHHYeCcKoH
o6opyoBaHus.

- YcrpaHeHMe HENONAmOK, BBIABIEHHBIX B xome
TIPOBEPOK M peaTH3alus ITaHA MEPONPHATHH IO
YCTPaHEHUIO HECOOTBETCTBHH.

- IloBrimrenme PeMOHTOHPHI‘O,ﬂ;HOCTH 1 CHH)XXEeHUue
3daTpaT Ha TEKYH];I/Iﬁ PEMOHT.

- 3ameHa ycrapeBumelt baeMeHTHOH Gasbl Ha
COBPEMEHHYIO.

- 3aMeHa HAIOpHOe, CHJIOBOE W TPEHaXXHOe
TPyGOIPOBO/IBI, U3 HEp>KaBEeMIHOH TpyO

- YcTaHOBKa CeHCMOCTOMKIIX 3aXBaTOB.

3.4. Goals and objectives of Overhaul: ]

The aim of the overhaul of disk shutter is-

1. Replacement of the outdated element base
with
reconstruction of the electrical and hydraulic
parts.

with modern one, elements for

2. During the overhaul of the disk shutter and
mechanisms the following issues should be
solved:

- Compliance with the requirements of the
product and the safe operation of the
hydromechanical equipment.

- Removing comments identified during
audits and implementation of the plan to
address the comments.

- Increase maintainability and lower the
current cost of repairs.

- Replacing the outdated element base with
a modern one.

- Replacement of pressure, power and
drainage pipelines, made of stainless pipes.

- Installation of seismic grippers.

4. OTBeTCTBEeHHOCTS, OrpaHUYEHUS U MCKIIOUYEHM:
4.1 O6szanHOCTH Ucnonmaurens/nonpamanka
Hcmonuurens  momKeH  COOTBETCTBOBATH U
CE€OBAaTh COOTBETCTBYIOIIMM apPMSHCKUM 3aKOHAM
H HOPMATHUBHBIM aKTaM.

B cryuae, ecim Tlompamumk me COOTBETCTBYET
AEHCTBYIOIIEMY 3aKOHOATEIbCTBY, KirueHT BIIpaBe

3aIIpeTUTh AOCTYII Ha Yy4YacCTOK, IIPKX 3TOM He HecHd
OTBETCTBEHHOCTH 3a y6I>ITKI/I IIOCJIeTHETO.

Hoapsaauuk fomKeH MMeTh OIBITh aHONATHYECKHX
pabor.

Hompazuuk nomxen crefosats TpeGoBaHmM, pu
HEOOXOMMOCTH IPeBABIATE, & TAKKE XDPAHUTD
BCIO HEOOXOMMMYIO JOKYMEHTAIMIO KAaCATeTBHO
ONMCAHHOTO B [NAaHHOU cHenudrkanuu ob6beMma

paoor.
IIpu NIpUBIEYEHUHN cybnoapsmanka JLILS
BBITIOJTHEHHU S HEKOTOPBIX BHAOB paboT, Bce

TpeGOBaHUsA [0 YTOIHEHUIO 00beMa U MecTa paboTsI
AEHCTBYIOT TAaKKe ¥ A1 CyOIOps,TUMKOB.
Vcnonnutens gomkeH GepeXxHO OTHOCHTBCS K

obopynoBanuto  Kimenra U IIperynpemuTh

4. Responsibilities, limits and exceptions:
4.1 Obligations of the Contractor

The contractor should comply and follow the
respective Armenian legislations and regulations.

In cases that the Contractor do not comply with
the applicable legislation, the Client has the right
to refuse access to the site without being held
responsible for the subsequent Contractor’s losses.
The contractor should have experience of anolagic
works.

Contractor should follow, present when requested
and keep records for all necessary documentation
related to the scope of works described in this
specifications.

When contractor has subcontractors for some of
the activities, all requirements are also valid for his
subcontractors together with the Client, for
clarification of the scope and the place of work.




BO3MOJKHBIE IIOBpeXIeHHTI BO Bpemsa Pa6OT Ha

y4dacTKe.
4.1.1.  Orsercrennocrs [Togparvuka

Hoctynm mHa yuacrox IIPEJOCTaBISAETCA TOJIBKO
COTJIacHO npouenype KiueHTa mo BrImaue
paspelleHus Ha paGory.

Bo Bpems mposesenms temmepa, Bce YYaCTHUKHU
TEHZepa MOTyT COBMECTHO IIOCETHTh y4aCTOK IS
olecreyeHHs cleayomuii YCJIOBHH:

4.1.1.1 IIEPEBO3Ka BCEX CBOHX paGOTHUKOB,
TIPUBJIEYEHHBIX K PAGOTaM Ha yJacTKe;

4.1.1.2 npowussozcTBeHHas JIeCTHUILIA, MHUH. 2 M.
Brrcorsr;

4.1.1.3 nogpemuoe o0opymoBaHUe, 11 He6OIbIIOTO
rpysa (MuH. 1o 3T.);

41.148Bce uuHBIE W / wWin CIlelluaJbHble
HHCTPYMEHTEI, HeoOXOUMBIe IS
BBITIOJTHEHUS JTAHHOHI paboTsr, 3a

HCKIIOYeHUEM IOCTaBIseMbix KinenTom;
4.1.1.5 cpencrsa UHIUBUAYJIbHCH B3al[UTBI [JIS
CBOUX paOOTHHKOB B COOTBETCTBHH CO CTaHJapTaMu
Kinuenra;
4.1.1.6 npu paGore Ha BbICOTe OGeCIIeYeHMe 3aIIHTHI
H OTpaHWYeHHA [LOCTyNa IS HPOXONAIUIMX HIH
paboTaronyx BHUSY TI0mei;
4.1.1.7

IpUGOPEI

BCe  HeOOXOmMMbIe HU3MepHUTebHbIe

4.1.1.8 cbop otxomoB B CIIeLIMaIbHOOTBE JeHHBIX
MeCTax;

4.1.1.9 Bce MesnKmMe MOHTaXHBIE MaTepHaEI, Kak

GOJIT, U30IALUOHHAS JT€HTA, H30AHOHHBIA

JaK U Ipodee, HEOOXOLUMEIE [JIs PeMOHTA

He IIepevYHCJeHHble B 00beMe IIOCTaBOK

Kiauenra.

4.1.2 Pa6ouwne yacwr

Ilepex mawamom pabor Iompsamgunk momxen

rpadux
HeOOXOIUMBIe

IIpeACTaBUTh  MOAPOCHBIH

pecypcsl IJLS
BBITIOJIHEHHA 33 JAHHOTO 06beMa BO BPEMSA IIPOCTOSL.

pabor wu
TPy ZOBBIE

Hopmansroe paGouee Bpemss cumraercss nHeBHas
cvena, ¢ 8:00 mo 17:00. Pa6ora B cBepxypouHoe
BpeMs paspenraeTpcs

TOJIBKO II0CJIe

ITpeIBapUTEIHPHOIO COTJIACOBAHHUS C KJII/IGHTOM.

Contractor should take care and prevent damages
on the equipment of the Client caused during his
activities on the site.

4.1.1. Contractor is responsible.

Access to the site is only by following the work
permit procedures of the client.

During the tendering, all tenderers can request
joint visit to the site,

Lo ensure:

4.1.1.1 Transportation of all his employees
involved in the activities on the site.

4.1.1.2 Industrial step ladder with at least
2m height.

4.1.1.3 Lifting equipment such as hoist for small
loads (at least up to 3t.).

4.1.1.4 All personal and/or special tools necessary
to execute the scope of this works, except the one
listed as Client’s supply.

4.1.1.5 All personal protective equipment for his
employees as per the standard of the Client.

4.1.1.6  When works at heights, to ensure
protection, restriction for the people passing or
working in the areas below.

4.1.1.7 All neccessary measuring tools.

4.1.1.8 All waste parts to be disposed at designated
areas only.

4.1.1.9 All small installation materials like bolt,
isolation bands, isolation varnish for the isolation

repairs end etc. not listed in the scope of delivery
of the Client

4.1.2. Working time:

Before the start of works, Contractor should
present his detailed work schedule and labor
resources necessary to complete the scope within
the outage period. The normal working time on

the site is Day shift, from 8:00 till 17:00. Works,




4.1.3 Y6opka u noxmepxanme THCTOTHI

Ilpn Bemonmenun ceomx paGor Ilompsnuuk necer
OTBETCTBEHHOCTH 3a YOOPKY TEPPUTOPUHU yUaCTKa H
IIomAep>XaHHUE YUCTOTHI.

He wucmomssyemsie marepuamst u o6opyzopamue
AO/DKHBI XPaHAThCA B CIELUANTLHO OTBELeHHBIX
mecrax. Ilpu saBepurennu paGor ywacrox nomxem
ObITh Tiepesan Kimenty umersi, aKKYpaTHBIM H
OIPATHBIM.

4.14 O6bBeKTs! yyacTKa

[Mogpsmauk IOJDKEeH cam obecrieynTs
AOTIOTHUTE/IbHRIMHU CPEJCTBAMHU U 0GOPYI0BaHHEM,
HEe  yKa3aHHBIMHU B CIHCKE  CpEJICTB

IIpE€OCTaBIIEMBIX KJIPIeHTOM.

Krnnenr ne obecrneynBaer muranme mau IIOCTaBKy
€IbI MU CTONOBOH. ObeciieyeHne MUTAaHUS CBOMX
pPabOTHHUKOB u

paGoTHUKOB cybnozpsaunKa

ABAeTcs obssanHOoCTHIO [loapsamunxa.

4.15 Hcrounuk 9JIEKTPONMTAHMUS, HA YIaCTKe

Ha  yyactke  wucrounmkom HIeKTPOIIUTaAHUSA
asiuserca 220/380B, 50I. Hoapsamuuk ngomxen
obecrieguTh
II€EPEHOCHBIE

BCe HEOOXOJUMBIE  yIJWHMTEIH,

CBETHU/JIPHWKH, BPEMEHHBIH  IIHT
S/ICKTPOIIUTAHHA M Ipodee O0COpyAOBaHHe, B
COOTBETCTBHH C NIPOM3BOACTBEHHBIMH CTaHIapTaMH
Bce

OBITH

u 6830H3CHBIMH JJIs SKCILJyaTalllH.

I/ICHOJIBBYEMLIE SJIEKTPOLLHUTHI JOJI>KHbI

3a3€MJIE€HBL AJIA HCKJIIOYEeHH KOPOTKHUX

3aMBIKaHUH. 3ampemaercs

BBIKJIIOYATEJIEIH],

HCIIOTb30BaHUE
HEHCIIPaBHBIX CaMoIeIbHbIX
l'[peI[OXpaHI/ITe.TIEI;'I, IIOJIOMAaHHBIX BIJIOK, PO3€TOK u
[POYETo HEMCNPaBHOTO OGOPYIOBAHHS, KOTOpOe
MOXET IIPUBECTH K IOPAKEHWIO 3IeKTPHYECKHM
Bce  BpemeHnHbIe

Ha

kaberu
CyXo#
HCKIII049ast JI00YI0 BOSMOXKHOCT IIOBPEXIEHUSI BO
Bpems palor.

TOKOM. AOJI?)KHBI

YCTaHaB/INBATHCA IIOBEpPXHOCTH,

4.1.6 Texuuyeckas 6e30IaCHOCTE
Pa6oTsr

Ha Yy4YaCTKe [JOJDKHBI BBIIIOJHATHCS B

COOTBETCTBUHU C HOpMaMu u IIpaBHJIaMHU TEXHUKHU

out of the normal working time are allowed onlﬂ
after preliminary agreement with the Client.

4.1.3. Cleaning the site and house keeping:

During the execution of the works, the Contractor
is responsible entirely of the cleaning and
housekeeping of the area where he works.

Al the equipment and materials which are not
currently used, should be arranged in special
locations. After the completion of the works, area
should be handed over to the Client, clean, neat
and tidy

4.1.4. Site facilities:

Contractor should ensure on the site, any required
by him site facility which he needs additionally to
the one listed as a supply of the Client.

Client do not provide any cooking, canteen or
other catering. Such should be ensured by the
Contractor for his employees and for the
employees of any of his subcontractors.

4.1.5. Power supply at the site
The available power supply is: 220/380 V 50Hz.

Contractor should provide all needed extension

cables, portable lights, temporary power boards
and etc. equipment, all as per the industrial
standards and without damages or hazards for
using. All used power boards should be grounded
as a protection against short circuits. It is not
allowed to use faulty breakers, self-made fuses,
broken plugs and sockets and etc. damaged
equipment which can cause electrical shocks. All
laid temporary cables should be installed at dry
surfaces without possibility to be smashed during
the works.




OesomacHocTy  Apmenuu u IpoLeypaMu  H

CTaHZapTaMH TeXHUYECKOMN 6830H3.CHOCTI/I Knuesnra.

Ilepen mawamom pabors: Kiuent IIPOBOJIUT
HHCTPYKTaX II0 TeXHHKe Ge30MacHOCTH I BCex
paGoruuxos Ilogpagunka u cybmoapsauuka. Bee
CYIIECTBYIONIHE PUCKHU JOJDKHBI OBITH OI[EHEHBI U

ITPHUHATHI COOTBCTCTBYIOI].LI’Ie MepEI 1A
npe,u;ynpem,u;eHmI TpaBM.

,Z[JI}I OCBCIIEHUA 3aKPBIThIX IIOMeUIeH Uit
paspemaloTc;I TOJIBKO CBETHJIFHUKHU HHU3KOI'0

Hanpspxenus (12-36B).

ITepen mauamom pabor coTpyaHmKam Iozpsmanka
IIpeIOCTaBIAeTCS UH(OPMAIUA KeCATEIbHO ILTaHa

U NIponenyphl 9BaKyallMH B CIy4ae BOSHUKHOBEHMUS
YPe3BBIYAHBIX CUTyaLHi.

KT
HHPOPMaIHIO

Ilepen mawamom paGor IIpeCTaBUTE b
IIPeOCTaBIISIET Hompamuuxy
KacaTeJIbHO:

- 0CO6BIX (PaKTOPOB OIACHOCTH Ha pabouem

y4JacTke
- BCEeX CymecTByIOWMX (HaKTOpOB pHCKa,
CBA3aHHBIX c pabotamu OPYTHX

TOAPAAIMKOB, OZHOBPEMEHHO PaGOTAOLINX
B TOM K€ y4acTKe.
Ilepex Hawanom n06sIx pabor Ha pabouem y4acTke
npeAcrasutens llogpsamauka nomken momyunTs
paspelreHue pabory (HAPS )
o6cry>xuBaowero nepconana Kinemra.

Ha oT

4.1.7 Cpexcrsa HHIUBUAYanTbHOM 3auruTsr (CH3)

llepen mawamom pa6or IHoapsimauk  momxen
MONTBEPAUTH (IIOKA3aTh), YTO BCE €r0 PaGOTHHKU
OCHAIIEHbI HeOoOXOAUMBIMHU cpencTBaMu
B COOTBETCTBHH CO
NpouesypaMHi  TEeXHUYECKOMH

GesomacHoctu Kimenra.

HHAUBHUIAYAJIBHONH 3aI[MTHI
CTaHIApTaMH U

4.1.6. Safety:

Site works must be performed following all
Armenian safety regulations and Clients safety
procedures and standards.

Before start of the work, Client makes safety
induction for all employees of the Contractor and
subcontractors. All existing hazards should be
assessed and measures should be taken to prevent
injuries.

In confined spaces, only low voltage to be used for
portable lighting (12-36V).

Before the start of the works, every employee of
the Contractor should be informed for the
evacuation schemes and procedures in case of
emergencies.

the beginning of the works,
representative will inform the Contractor for:

Before CG

- All specific hazards on the jobsite.

- All existing hazards arising from the works
of other contractors working at the same
time in the area.

Before the beginning of any site activity, the
representative of the Contractor should obtain
work permit (NARYAD) from the operational staff
of the Client.

4.1.7 Personal Protective equipment (PPE):

Before the start of the works, Contractor should
show that all his staff is equipped with the required
personal protective equipment as per the safety
standards and procedures of the Client.




3anpemaercs:

4.1.8

HcnonszoBauue

HEeHCIPaBHBIX HIIH
CaMOeJIbHBIX I/IHCTPYMGHTOB, TdKXKe
npuGOpOB € MPOCPOYEHHBIM  CPOKOM
TIPOBEPKH.
IIpumenenue HEeHCIIPaBHBIX HJTH
HECOpPasMEepHBIX yAJIHHHUTENeH, Jjami, a

TaKXe HaIlps>KeHU, HECOOTBeTCTBYIOH.I;eI‘O
OJIs1 pa60T B OTpaHHUYE€HHOM ITPOCTPaHCTBE.

O6wue nporuBomoxapHble mpaBHIa BO
BpeMs OTHeBbIX pabor (urrdoBKa, cBapKa):

JIro6b1ie OrHeBbIE paGoTsr MOTYT BBIIIOJHATHCS

TOJIBKO

II0CI1e IIoIy4YeHus HeO6XO,HI/IMOI'O

paspelenus Ha paGory.

[Mogpsmuuk nomxen:

A1 TIOATOTOBKHM K OIHEBBIM Pa6OTaM

OYHCTUTh  pabouyIo

30Hy OT Bcex

TI€KTOBOCII/IAMEHAEMBIX ~ MaTepHajloB U
GesonacHOCTH B

IIepHUMeTpe MUHUMYM 5 M.;

obecrieynts  30HY
€C/IH  JIEKTOBOCILIAMEHAEMbIE MaTePHAJIbI
HEBO3MOXXHO yAaIUTh u3 30HBI
Ge30IacHOCTH, HU30JIMPOBATh MX HANEKHBIM
OTpakJeHHEM;

BOJIM3M  OTHEBBIX  pabor

OTHETYUIMTEAN M Jpyrue HeoOXOIUMbIe

YCTaHOBUTH

ITPOTHUBOIIO)KapHbIE CPE/ICTBA;

BO BpeMs OrHEBBIX paGoT IIpemylpeauTh
IIopakeHHe
MaTepHaJIOB

JIEKTOBOCILIAMEHSE€MBIX
CBApOYHOM  Ayroét u/miau
PaCKOJIEHHBIMH OCKOJIKaMH;

IIOCJIe 3aBepUIeHHsA paGOThl BCe HMCTOYHHKHU
bib 54 CBapOYHOTO
UUIA(OBaNTbHOTO  OGOPYZOBAaHHA  [ODKEH

OBITH OTKIIOYEHBI;

IINTaHUA HIn

B CIy4ae  BO3HUKHOBEHHA  IIOXKapa
HeOOXOZIMMO HeMeZIJIEHHO IPHOCTAHOBHUTD
Bce paGotsr. HemegmeHHO cO06IHUTE 06 aTOM

OTBETCTBEHHOMY OIIEPaTHBHOMY IIEPCOHAITY,

u COOTBETCTBYIOIHE MepbI 10
IIO’KapOTYIIeHUIO JIOJI)KHBI OBITH
He3aMe/IJIUTeTbHO IIpeITIPUHSITHI

IIpHUBJIC€YE€HHBIM II€EpCOHAJIOM.

Ornessle paGOTBI MOTYT GBITH BBIIIOJHEHBI TOTHKO

PaGOTHHKAaMH COOTBETCTBYIOILeHl KEaTU(DHKALNH U

TIOZITOTOBKH.

Forbidden is:

usage of faulty or self-made tools or such
tools for which any required periodical
check is expired;

Faulty or not correctly sized extension
cables, lamps or voltage level different from
the required for work at confined spaces.

4.1.8 General rules for fire prevention and
firefighting during hot works (grinding, welding):

All hot works can be performed only after
obtaining the required work permits.

Contractor should:

Clean the area of the hot works from
flammable material and maintain safety
perimeter of at least 5m.;

When flammable materials cannot be
the safety perimeter,
contractor should ensure reliable fences
around that materials.

removed from

Ensure the necessary fire extinguishers and
if needed other firefighting equipment near
the hot works.

Not allow, during the hot works, arcs
and/or hot debris to reach flammable
materials.

After the completion of the works, all
power or other supply to the welding or
grinding equipment should be unplugged.
In case of fire, all works should be
immediately stopped. Immediately should
be notified the responsible operational staff
and firefighting started
immediately by the involved workers.

actions

Hot works are allowed to be executed only by
qualified workers.




4.2 O6s3arHOCTH 3aKasumka

4.2.1 llpenocrasurts Gesomacoe paGodee MecTo List
paboT u maTepuasos.

4.2.2 OGecreunTs 51€KTPOIMTAHIIE IIEPEMEHHOTO
ToKa: (Toxpko) 380/220B.

5.CrpaBovHEIe JOKYMEHTEI

- VHCTpyKuus 1o uCmomssoBaHHIO CpezcTB
UHAUBHYanbHOH 3amuTs (CH3)

- IlpaBunra no GesomacHo#i sxcrTyaTanun
9JIEKTPUYECKOTO OOOPYLOBAHUSA, CHCTEM U
COOpYXXeHHUH,
IlpaBurensctBom PA
Ne1933-N/ 2006.

IIponenypa mo oxpase Tpyma u Texmuxe
Gesomacuoru KourypI'mo6ar.

YTBEpXKIEHHBIE
IIOCTaHOBJIEHHEM

4.2 Obligations of the Client

4.2.1To hand-over safe area for the works and
materials;

4.2.2To ensure feeders (only) of 380/220VAC:

5.Reference Documents:

¢ Instruction for usage of PPE.

e State Regulations on Safe Operation of
electrical equipments, systems and
facilities, approved by RA Government
Resolution Ne1933-N/2006

Procedure of ContourGlobal for H&SE:




C{SN?QURELDQAL‘

BILL OF QUANTITY
LVUNUZUGhY

S .
Document no,

Quutnuy, N
PAPh Sheet 1 - 4

Project Pexonctpyxiuu S/IEKTPUYECKOR M THAPABIMYECKOH YacTH 2-x
Luhiughs  3aTBOPOB ITyGHHHOTO BoZ0c6poCa, pacnooxeHHOro Ha uuqu;}:ﬁ;}n Lput
pu
Craugapsrckoit wiotume )
] . . Security Index
Reconstruction of the electrical and hydraulic parts of the 2 gates of
bottomwater outlet located in Spandaryan dam.
Hile Pexoncrpyxuuu snexrpuaeckoit 1 THAPABIHIECKOH YacTH 2-X 3aTBOPOB IIyGHHHOTO
Uljuitinuy BOZI0C6pOCa, pacoo:KeHHOro Ha Cranzapsuckoit wrornne
Reconstruction of the electrica] and hydraulic parts of the 2 gates of bottomwater outlet
located in Spandaryan dam.
" I
System Document Type . File
Discipline
Zudwljuipg Quuwiupnph wnkuwy Suy
REV Description of Revisions/dbpuwbuyuwi by wunwly
HEpwbugniy
0 FOR TENDER (TR)
Ungnyph hunfup
0 11.03.2019 TR .Onjuuwgg V.Toksa‘nts/;/ S.Mkrtchyan ,
—tfecl | _pupeps|  ug
/ A‘pptoved
REV Date Scope Prepared by Checked Sutmewli b
YEpwbuynud Uduwphy Cujuy NMunpuunk k Uwnmgk) & L




BILL OF QUANTITY

EQNTHUNGLQ?QAL’ CMETA
aa s Sheet I = 3
Crp.

Project

Mot Ha cop I ) Hupexc 6esomacuocry
PEMEHHYIO0) ¢ 3IeMeHTamu PEKOHCTPyKIMY s1ekTpryeckoii u Seceiy: Tndsx
THLpaBInYecKo yacTy 2-x 3aTBOPOB I'TyOUHHOrO BozocOpoca,
PacnonoxeHHOro Ha Crangapsmckoit IUIOTHHE, C IpUMeHeHueM
HHIYCTPHAIBHOTIO KOMILTEKTHOTO IIpuBozna cepun ETS.2-HMG-2
Title

Hanmerosanu dJIEMEHTaMu PEKOHCTpyKITHK SJIEKTPUYECKOH U THAPABINYECKOM YacTh 2-x 3aTBOPOB
LTy 6MHHOrO BozocGpoca, pacnonoxenHoro Ha Cranzpapsuckoit ILIOTHHE, C IPUMEeHeHHeM
HHITyCTPHAJIBHOTO KOMILIEKTHOTO TpuBona cepun ETS.2-HMG-2

1. O6nem pabor: 1. Scope of the works

Pexoncrpykuum SJIEKTPUYECKOH U Reconstruction of the electrical and hydraulic parts

of the 2 gates of bottomwater outlet located in
Spandaryan dam,

TMZAPaBIHYeCKOif yacTy 2-x 3aTBCPOB

IITy6HHHOTO BOZOCGPOCa, Pacmonoke HOro ua
Crranzapscxoit mwroTme

2. Cwmera/ Bill of Quantity

Enununa

CroumocTs
enuHuuer (AM/I)
Unit price (AMD)

Konuygecrs
H3M epeHH}I

(¢]
Description

Measure Quantity

unit

Pazpa6orka cxeMm NPMHIMTHATBHbIX
SNEKTPUYECKHX, IPyINa croxuocTir 1]
PaspaGorka CXeMbI pacmonoxenus
o6opyzoBaHus

Paspa6orTka cxeMm THZPaBIUYeCKHUX
MOHTaXHEIX , TPyIIa croxuocTy 11]
Paspa6orka paboyeit MOKyMeHTanuy,
cGopounsie  emmHMHIBIM crienupuKanms,
rpymma ciaoxHocTu I1]

IIposenenue TEXHHYECKHX pPacyeTos rpynna
CIoxHOCTH I

Cocrasnenne ka6emsroro XypHana
Cocrasrenne Texcrossx JOKYyMEHTOB
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Pacuer mopm pacxoma marepuanos wma

H3rOTOBJIEHHE, PEMOHT " MOHTa
obopyzoBanus
Paspa6orka  rexcroppx ZOKYMEHTOB Ha
H3TOTOBJIEHHE, PEMOHT u MOHTaX
060pymoBanus
Koncrpyxropckuit KOHTpOJB, rpymma

CIOXHOCTH III

PaspaGorka manazounoi AOKYMEeHTauu
Paspa6orka mnana IIPOH3BOACTBA paGoT
LemonTax SIeKTPOJBHTaTe et/ HACOCOR
Jlemonrax mxagos YTpaBIeHwUs!

CHaTtue CBEeTHIBHUKOB HCII-20-500
220B,500Bt

Orcoemunente xux cedenuem 70 10 xB.vm,

Orcoegunenue sxu CeYeHUueM 2o 16 xB.mm.,

Custue IIpoBOa H30TISITUOHHOrO
;TIIPOJIOXEHHOTO o CTalTbHBIM
KOHCTpyKitusm,ceventem 1o 10 Kb.mr,

CraTue IIpoBoJa H30JIALMOHHOrO
IT,mponoxennoro o CTaJIbHBIM
KOHCTpyKUMAM,CeYeHHeM 10 16 kB,

HemonTax Tpy6 THApaBIHYecKix. Maccoit
mo5krazalm.

MonTax wkada ynpasreHus ITyGUHHBIM
BoZoc6pocom

Monrax SJIeKTpOABUTaTEN2H/HacOCOB
Maccoi mo 300kr

Ipoxnazgxa KOMIIJIeKTa KaberpHO-
HPOBONHHUKOBOM Mpogykiuu GR-1-2

Montax  curugpasnuvecxoi CHCTeMBI
Maccor go 27 (TpyGHI, 30JIOTHHKH,
CEPBPMOTODHI, 3aCTOHKH)

W
=t
=

Hl
H

HMoarackusanue BPYYHYIO pi (b}
KOHCTPYKITHH Maccoit o 0.5 1

Merannopyxkas $16 mm
Merannopykas $20 mm
Merannopykas 630 MM
Usonenta [TIBX
Usonenra X/B

Kommnext Bemomoraresmyrg MaTepHansoB u
o6opyzoBaHus

Cucrema yIpaBiIeHus TTyGHHHEBIM
BoZocOpocom

JIUCT a4

KoMII1

KoM

mT

Jiiyy

460

148

410



-IIKa} ympaBmeHus HacocamMu 3aTBOPOB Ha
mecTHOM nocty DHMG5-02-AC P44

33 | -wxadh BBoza 1 sampurrs: IBS-03-AC [pag wr 1
34 “SJIEKTHYE€CKHH TULpOoHacoc P11 xBr mT 1
35 | xommrexr Tpy0 mozayu mMacia mT -
36 “KOMIUIEKT pacTpe/ie TUTeIbHBIX 30JI0THUKOB | mmT 1
37 | -xommrexr o6orpesareneii CYWIKH | mT 1
TIOMeleH s
38 “KOMIUIEKT JATYHKOB MOMOXEHNUS 3aTBOPOB mr 1
39 ~KOMILIEKT NAaTYHUKOB JaBIeHH mT 1
40 | _xommrexr ONIOTHAKOWMX raeK, MPOKIafoK, | T 1
3arIyuex
41 | _xommrexr KOOpAMHATHOMH 3aUIUTHI | 1T 1
TIOJIOXEHHUS 3aTBOpa
42 | _xommrext KabeNTbHO-IIPOBOHUKOBOH | 1T 1
npoxykuuy GR-1-2
43 | Kommrexr 3UII T 1
44 | Pepusus C  AeMOHTaxeM,  pas3Gopkoii, | mT 1
IIPOMBIBKO1, YaCTHYHOH 3aMeHOH
TOAIUIHITHUKOB, MaHXeT, TaeK, Kp2IUIeH i
4 | Bomonuenue TIOKPAaCOYHEIX pabor . M2 18
46 I[Iposepka mpasumsHOCTH Lemneil BTOPHYHOM | cxema 6
KOMMYTallii C HaHECEHHEeM MapKHPOBKH
47 Ocmotp w TpOBEpKA  Lemd  MexzZy | mr 1
333CMIIUTEJIEM H 3a3eMIIIEMEIMH 5/1eMEHTAMH
48 IIpoBepka menn "$asa-Hyb" B ycTaHOBKAX 20 | WT -
1000 B
49 Hsmepenve  comporupmenms M30JIALMH | IIT 1
MPOBOAOK, Kabeneit u ammapatos mo 1 kB
Meraommerpom (10 mpucoesunenyit)
50 Ucnsrtanue H30IALMN LIeIeH BTOPHYHOM | 1T 4
KOMMyTanuu (0gHO IIpHCOeIUHEHIE)
o1 Hanapxa pesepcusroro BIeKTPOIpUBOZA C | mT 3
ACHHXPOHHEIM BJIEKTPOABUTATENIEM
dasusIM  poTopom HampsxeHueM zxo 1 kB
MOIIHOCTBEIO gm0 45 kBt | KaTeropuu
CIIOXHOCTH
52 C6opxa cxeMmerucnetanue u ompo6oBaHwe | T 1

SJIEKTPOTH/IPaBIUIECKOTO HpUBOAA
TIyGHHHOTO BogocGpoca.




