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Nominal current A
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Description
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6 kV inlet cell
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Cell of internal  use transformer
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CarTvis wredi

Switching circuit

gamorTvis wredi

Disconnecting circuit

dacvis wredi

Protecting circuit

agregati CarTulia

Pumping unit is switched on

agregati gamorTulia

Pumping unit is switched off

avariuli signali

Emergency signal

gamorTvis signali

Switching off signal

Zravis dacva da signalizacia

Engine protection and signalization
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 sakuTari moxmarebis tr-is ujredidan.  tr-is

0.4kv-is mxaridan

From the internal use transformer cell. From the 0,4 kV side

~

5.0

pirobiTi aRniSvna

Symbol
jgufis #

Number of group
dadgmuli simZlavre kvt

Installed power kVt

avtomatuti amomrTvelis #

da nominaluri deni a

N of automatic switch off and nominal
current A.

Semomyvani xazisa da

avtomaturi amomrT-

velis monacemebi

Data of inlet line and
automatic switch off.
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L1

masalebisa da mowyobilobebis CamonaTvali

Bill of materials and equipment

dasaxeleba Desciption##
SeniSvna

Note

1

1-1

2

2-1

3

3-1

1

raode-

noba

Quantity

ganz.ba

Unit of
meas.

komp.

Set

5

6kv   КCO-s tipis Semomyvani ujredi  630a

6 kV KCO type inlet cell 630 A

3

2

1

3

5

30

1

200

150

150

3-2

3-3

3-4

4

4-1

5

0.4kv-s gamanawilebeli karada avtomaturi amomrTvelebiT 32 moduliani

0,4 kV ,32 modulus distributing cabinet with automatic circuit breaker

6

7

8

9

10

11

12

13

14

15

16

1-2

1-3

6 kv vakumuri amomrTveli 630a 6 kV vacuum circuit breaker630 A

denis tr-ri 100/5 a sam fazaSi Current transformer100 / 5 A, 3 phases
6kv gamTiSveli erTi damiwebis daniT 630a

6 kV circuit breaker with one earthing current 630 A
1-4 6kv mcleli  6 kv emptier

6kv КCO-s tipis gamavali xazi ujredi (tumboagregatebis el.kvebisTvis)

6 kV KCO  tupe outlet line cell ( For electric feeding of pumping plants)

2-2

2-3

2-4

6 kv samfaza vakumuri amomrTveli 400a

6 kV Three phase vacuum circuit breaker 400 A
denis tr-ri 100/5 a  samive fazaSi Current transformer 100 / 5  A in three phases

6 kv gamTiSveli erTi damiwebis daniT 400a

6 kV circuit breaker with one earthing current 400 a
6 kv mcleli
6 kV emptier
6 kv КCO-s  tipis Zabvis transformatoris ujredi

6 kV KCO type voltage transformer cell

15

10

15

1

6 kv mcveli samive fazaSi

6 kV three phase protecter

6 kv samfaza samgragnila Zabvis tr-i : 100/3; 100; 110/3; 110; 100/√36 kV three
phase , three core voltage transformer

6 kv mcleli

6 kV emptier

6 kv samfaza gamTiSveli ori damiwebis daniT 400a

6 kV three phase  circuit breaker with two earthing currnet 400 A 1

3

1

3

4-2

4-3

6 kv КCO-s tipis sakuTari moxmarebis transformatoris ujredi

6 kV KCO type Internal use transformer cell 1

3

1

3

6 kv mcveli samive fazaSi

6 kV three phase protecter
6 kv gamTiSveli ori damiwebis daniT 400a

6 kV circuit breaker with two earthing currents 400 A
6 kv mcleli

6 kV emptier

aluminis salteebi 6kv.  (60X4)mm

Aluminum Rims 6 kV (60x4) mm
6kv salteebis samagri keramikis izolatorebi

Ceramic insulators for fastening the 6 kV rims

6

2

24

30m.

6kv sakabelo damaboloebeli ganmamxoloebeli quro "reihemi" 120mm²
6 kV cable ending coupling "Reihem", 120 mm2
6kv sakabelo damaboloebeli ganmamxoloebeli quro "reihemi"25mm²
6 kV cable ending coupling "Reihem" 25 mm2 10

6kv sakabelo damaboloebeli sp. bunikebi 120mm²
6 kv cable ending copper heads 120 mm2
6kv sakabelo damaboloebeli sp. bunikebi 25mm²
6 kV cable ending copper heads 25 mm²

samfaza avtomaturi amomrTveli 100a, 0.4kv

Three phase automatic circuit breaker 100 A, 0,4 kV 2

60m.m.17

18

19

20

4-4
samfaza orgragnila tr-i simZ. 63kva 6/0.4kv  (КCO-s ujredSi CasamontaJeblad)

Three phase, two winding transformer, capacity 63 kVA 6 / 0,4 kV (For installing in KCO cell) 1

1 c. tr-is ujredSi

1 in transformer cell

2

proJeqtoris tipis sanaTi eko.  naTuriT   gare dayenebis dayenebis. 150 vt IP56 dacviT

Searchlight type lamp with Eco bulb, for outdoor installation, 150 vT, with IP56 protection

100
plastmasis gofrirebuli  mili d=32mm

Corrugated plastic pipe d=32 mm

50

12

10

"САМСОН"-s

analogi

33

150

8

or klaviSiani CamrTveli  10a. 220v  IP44 dacviT

Two key hermetic switch on,  10 A, 220 v., with  IP44 protection
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9.5nominaluri deni a.

Nominal current A

dasaxeleba

Description

   #1

urduli

N1 valve

9.5

el. meqanikuri urdulebi

Electric mechanical valves

  #2

urduli

N2 valve

S
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33.8/28.6

Psaang.calc.=27.44 kvt kVt

L2 L3

samfaza avtomaturi amomrTveli Zravis dacviT 25a, 0.4kv

Three phase automatis circuit breakre with engine protection 25 A. 0,4 kV 5

2

2

2

 erTfaza avtomaturi amomrTveli  25a, 0.22kv dif. dacviT

OOne phase, automatic circuit breaker with 25 A, 0,22 kV protection

kabelis sigrZis koreqtireba moxdes maRali

Zabvis kvanZis mowyobis Semdeg

The cable length will be specified after arranging the high voltage
unit

21

22
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24

25

26

27

28

29

30

31

32

36

37

38

6kv sp.  ZarRviani  kabeli kveTi. (3X25)mm²
6 kV copper core Cable. Section area (3x25) mm2

maragiT

With reserve

0.4kv sp.  ZarRviani  kabeli kveTi. (5X25)mm²
0,4 kV copper core cable, section area (5x25) mm²

0.22kv sp.  ZarRviani  kabeli kveTi-(3X2.5)mm²
0,22 kV copper core cable, section area (3x2,5) mm²

0.22kv sp.  ZarRviani  kabeli kveTi-(3X1.5)mm²
0,22 kV copper core cable, section area - (3x1,5) mm²
LED sanaTi diodebiT daxuruli tipis simZ. (2X40) vt. 220v IP56 dacviT

Lamp with luminescence  bulb, closed type. Capacity (2x36) vt, 220 v., with IP56 protection
LED sanaTi diodebiT daxuruli tipis simZ. 13 vt  220v IP21

LED bulb with diodes, closed type,  12 vT, 220 v, IP21

dasaxeleba## SeniSvna
rao-

ba
ganz-

ba

komp..

300

1

c.

c.

Stefseluri rozeti damiwebis kontaqtiT daxuruli tipis hermetuli Sesr. 10a.220v

Rosette plug, with earthing contact, closed type, hermetic 10 A, 220 v.

3

2c. gare ganaTebisTvis

2 pieces for outdoor lighting

plastmasis gofrirebuli  mili d=25mm

Corrugated plastic pipe d=25 mm

plastmasis sakabelo arxi  (60X25)mm

Plastic cable canal (60x25) mm
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6kv Zravis mdore gaSvebis maRali Zabvis mowyobiloba 100a (1110X1180X2400)mm 5

plastmasis sakabelo kavebi   d=25 mm

momWerebis rigis lartya  L=1000mm² c. 16 ujredebSi

Sualeduri rele  пэ-40-10-44-10

Zabvis kontrolis rele  ЕЛ-11

denuri rele

voltmetri  0-500v

amperimetri  100/5 a

c. 6

c. 6

c. 6

rezinis xaliCa zomiT (0.8X8.0) m

spilenZis ZarRviani sakontrolo kabel kveT: (7X1.5)mm² 300m.

sasignalo armatura Sewyvilebuli  (wiTeli-mwvane) tipi NENEF 30-WPcz-24-220v
8komp.

c. 6
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6 10 3

erTfaza avtomaturi amomrTveli 25a, 0.22kv

One phase automatic circuit breaker 25 A, 0,22 kV
erTfaza avtomaturi amomrTveli  16a, 0.22kv

One phase, automatic circuit breaker 16 A, 0,22 kV

1 c. rezervi

I in reserve

6kv sp.  ZarRviani  kabeli kveTi. (3X120)mm²
6 kV coppper core cable, section area (3x120) mm2
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  #4

urduli

N4 valve

jg-4

0.4-0.22kv

 satumb sadgurSi 0.4kv fari "gf"

0,4 kV board in the pumping plant building

15m.m.

250m.m.

0.4kv sp.  ZarRviani  kabeli kveTi. (5X4)mm²
0,4 kV copper core cable, section area (5x4) mm²

6c .P.

23c .P.

Stefseluri rozeti damiwebis kontaqtiT  10a.220v

Rosette plug with earthing contact, 10 A., 220 v.
or klaviSiani CamrTveli gare dayenebis hermet. Sesrulebis 10a. 220v  IP56 dacviT

Two key switch on for outdoor installation, 10 A, 220 v, IP56 protection

erT klaviSiani CamrTveli 6a. 220v

One key switch on, 6 A, 220 v.

m.m.

m.m.

m.m.

34
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spilenZis ZarRviani sakontrolo kabel kveT: (7X2.5)mm² 300m.

stadia furceli furclebi

el-4m.p.

masStabi TariRi

xelmoweragvariTanamdeboba

Seamowma

m. dunduaSeasrula
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46

47

48

49

50 c. 42

6 kv Zravebis gasaSvebi yuTebi gamSvi RilkebiT

0.4 kv Zravebis gasaSvebi yuTebi gamSvi RilkebiT

51

52

53

54

55

56

57

5komp.

5komp.

zolovani foladi  (4X25)mm

zolovani foladi  (4X40)mm

foladis Ggalvanizirebuli glinula Dd=16      l=3.0 m

m. 80

m. 100

36 c. elvamimRebis

damiwebis ker-Tvis

spilenZis SiSveli sadeni  d=16mm m. 160 damiwebisTvis

damiwebisTvis

damiwebisTvis

spilenZis mili  d=22mm   L=2.6m (elvamimRebad ,saxuravze damagrdes

da  daiWimos gvarliT)
c. 5

58

59

SeduRebis eleqtrodi d=3 mm (elva mimReb badesTan da damiwebis kerebTan kavSir-Tvis) kg/Sek. 24/6

miwis moWra tranSeasTvis  =60m h=0.7m

tranSeis Sevseba adgilobrivi gruntiT

qviSa

sasignalo lenta

narCeni miwis adgilze mosworeba

m³.

m³.

m³.
m³.

m.

21.0

6

15.0

6

60

spilenZis mili  d=22mm   L=2.8m (elvamimRebad ,saxuravze damagrdes

da  daiWimos gvarliT)
c. 1

miwis samuSaos raodenobis

 koreqtireba moxdes maRali
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(4x40) mm.
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dasaxeleba Description

saerTo monacemebi General data

el  El-4
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el  El-6

el El-7

satumbos Senobis 0.4kv el.faris saangariSo sqema da specifikacia

Calculation scheme and specification of 0,4kv electric board of pumping plant building

satumbo SenobaSi tumbo-agregatebis elmomaragebis qselis gegma

Scheme  of electric supply of pumping units in pumping plant building

tumbo-agregatis Zravis dacvis da signalizaciis sqema

Scheme of pumping units engine protection and signalization

6kv-s КCO-s ujredebis el. mierTebebis   saangariSo  sqema

Calculation Scheme of electric connecting of 6 kw KCO cells

el  El-9

Stefseluri rozeti damiwebis kontaqtiT  hermetuli Sesrulebis

Plig rosette with earthing contact, hermetic

0.4kv-s el. gamanawilebeli  karada 0,4 Kv electric distribution cabinet

orklaviSiani amomrTveli hermetuli Sesrulebis

Hermetic two-key circuit breaker

a(bXc)

d
sanaTis raodenoba Quantity of chandelliers

naTuris simZlavre  Lamp capacity
sanaTis dakidebis simaRle iatakidan Hanging height from floor of lampd-

a-

c-

b- naTuris raodenoba  Quantity  of lamps

proJeqtoris tipis sanaTi Searchlight type lamp

Stefseluri rozetebis  qseli NNet of plug rosettes

6 kv kabelebis trasa Route of 6 kV cables

0.4kv kabelebis trasa Route of 4 kV cables

damiwebis da mexisagan dacvis konturi

Contour of earthing and protection  from lighting

  sanaTi luminescenciuri naTuriT  Luminescence lamp

Stefseluri rozeti damiwebis kontaqtiT

Plug rosette with earthing contacty

erTklaviSiani amomrTveli One key circuit breaker

el. ganaTebis qseli Electric lighting net

ganmartebiTi baraTi

q. Tbilisis  SemoerTebul teritoriaze, TeleTSi ganTavsebuli “premiera golfi”-s moednis mimdebare teritoriaze ganTavsebuli sacxovrebeli kompleqsis sasmeli wyliT
uzrunvelyofisTvis,  saWiroa axali satumbi sadguris proeqtireba. saproeqto satumbi sadguris  SenobaSi damontaJdeba 5 cali tumboagregati, TiToeuli simZlavriT  500 kvt.
(oTxi muSa, erTi rezervi) 6 kv Zabvaze, risTvisac saWiroa satumbi sadguris teritoriaze miyvanili iqnas 6kv. Zabvis kvebis wyaro, romelic miuerTdeba saproeqto SenobaSi
ganTavsebul  maRali  Zabvis Semomyvan ujreds. (analogad aRebulia KCO-399), 6kv-s ujredebisTvis satumb sadgirSi gaTvaliswinebulia saTavsi ori gasasvleli karebiT, sakabel
arxiT da ujredebs qvemoT ormoebiT.
sul satumb sadgurisTvis saWiroa damontaJdes 8 cali maRali 6kv Zabvis ujredi:
1. 6kv Semomyvani ujerdi 630a vakumuri amomrTveliT          1 c.
2. 6kv gamavali xazis ujerdi 400a vakumuri amomrTveliT     5 c.
3. 6kv Zabvis transformatoris ujredi                         1c.
4. sakuTari moxmarebis tr-is  ujredi 400a datvirTvis momxsneli  amomrTveliT da 6/0.4kv 63kva tr-iT   1c

satumbi sadguris dadgmuli simZlavre Seadgens 2532.5kvt. xolo saangariSoki 2032.5kvt

КСО-ს  tipis maRali Zabvis ujredebSi unda damontaJdes dacvisa da signalizaciis releebi kerZod:
1.  denuri rele, fazaTa Soris mokled SerTvisagan dasacavad
2.  gadatvirTvisagan dacvis rele
3.  denuri mokveTa miwasTan mokled SerTvis dros
4.   Zabvis rele (. Zabvis min-max cvlilebisas)

  5.   miwasTan mokled SerTvisas xmovani signalis CarTva
6kv-s tumboagregatis ZravebisTvis gaTvaliswinebulia mdored gaSvebis mowyobiloba, romelic damontaJreba 6kv-s ujredebis saTavsSi, 5 cali, TiToeuli Zravis individualuri
gaSvebisTvis.

sakuTari moxmarebis transformatoridan ganxorcieldeba 0.4kv-is el. gamanawilebeli faris kveba, saidanac 0.4kv-s sp.ZarRviani kabelebiT kvebas miiRebs: el. urdulebi da Senobis
Sida da gare ganaTebis mowyobiloba.
  tumboagregatebTan kedelze ganTavsdeba Zravebis gaSveba-gaCerebis Rilakebis yuTebi.
satumbi sadguris  SenobaSi  ganTavsebulia:  samanqano darbazi, maRali Zabvis farebis saTavso, samorigeo da san. kvanZi.
 Pproeqti iTvaliswinebs satumb SenobaSi ganaTebis da Stefseluri rozetebis qselis mowyobas. samanqano darbazSi da farebis saTavsSi da samorigeoSi gamoyenebulia led
sanaTebi diodebiT, daxuruli tipis sanaTi simZ. (1X40)vt.  220v. san.kvanZSi WerSi Casmuli led sanaTebi diodebiT, simZ. 13vt, 220v
Stefseluri rozetebi SerCeulia damiwebis kontaqtiT, risTvisac gamoiyeneba sadenis mesame ZarRvi.
 ganaTebis qseli Sesruldeba sp. ZarRviani ormagi izolaciis kabeliT kveT. (3X1.5)mm2, Stefseluri rozetebis qseli igive tipis kabeliT , kveTiT. (3X2.5)mm2.
ganaTebis da Stefseluri rozetebis qseli  gaiyvaneba polieTilenis  sakabelo arxebiT kedelze, sanaTebi damagrdeba kedelze h=3.0m-s simaRleze, Stefseluri rozetebi ki
iatakis safaridan  h=1.3m, samanqano darbazSi Stefselebis qselis kveba ganxorcieldeba  dif. Ddacviani avtomaturi amomrTvelidan.

  satumbi sadguris teritoriis ganaTeba ganxorcieldeba proJeqtoris tipis sanaTebiT, romlebic ganTavsdeba satumbi sadguris Senobis gare kedlebze h=4 m-s simaRleze,
proJeqtorebis mkvebavi kabeli gatardeba  gofrirebul polieTilenis milSi da damagrdeba kedelze sakabelo kavebiT yovel  0.7m-s bijiT.
satumb sadgurSi gaTvaliswinebulia damiwebis konturis mowyoba   samanqano darbazSi da farebis saTavsSi galvanizirebuli  zolovani foladiT (4X2.5)mm. romrlsac miuerTdeba
yvela el. danadgaris liTonis korpusi.
Senobis SigniT kedelze h=0.2m simaRleze gatardeba da damagrdeba zolovani foladi, gareT damiwebis kerebs daukavSirdeba ori sxvadasxva wertilidan., romlebic moewyoba
Senobis saZirkvlidan 1m-s daSorebiT -miwaSi Cafluli  samkuTxedad Sekruli galvanizirebuli folasis glinulisagan,
 Pproeqti iTvaliswinebs mexamridis mowyobas, romelic  ganxorcieldeba  saxuravze  damcavi badis meSveobiT. bade moiqsoveba  d=8mm-is mavTulisagan, badis ujredebi ar unda
aRematebodes (6X6)mm badeebs Soris biji 6m-ia elvamimRebi badidan yovel 15m-Si daeSveba sadeni romelic miuerTdeba damiwebis keras,   romlebic sruldeba Senobis saZirkvlidan
1m-s daSorebiT -miwaSi Cafluli  samkuTxedad Sekruli galvanizirebuli folasis glinulisagan,

Ddamcavi damiwebis damontaJebis Semdeg gaizomos damiwebis konturis winaRona da Tu is aRemateba dasaSveb 4 oms, daematos eleqtrodebi.
proeqti Sesrulebulia saqarTveloSi moqmedi normebisa da “emw” (ПУЭ) moTxovnis Sesabamisad.

Explanatory note
For  drinking water supply of the  Primera Golf courses territory, it is needed to arrange the new pumping plant building. Two pumping units (One in working, another in reserve condition) with capacity 500 kVt, on 6kV will be
installed in this pumpin plant. For this, the 6 kV electric line should be arranged to the pumping plant territory and connected to high voltage inlet cell (KCO -399 as analogous)  of the pumping plant building. For 6 kV cells, in

pumping plant building is envisaged the special compartment with two outlet doors, cable canal and pits under the cells.
In total, in the pumping polant building should be arranged 5 high, 6 kV voltage   cells:
1. 6 kV inlet cell with 400 A vacuum circuit breaker
2.  6 kV outlet line cell with 400 A vacuum circuit breaker
3. 6 kV voltage transformer cell
4.6 /0, 4 30 kVA transformer with 400 A loading circuit breaker for internal use
Protecting and signalization relays should be installed in the KCO type  high voltage cells:
1. Relay for protecting from short-circuiting between the phases;
2. Relay for protecting from overloading;
3. Electricity breaker of short-circuiting to earth;
4. Voltage relay ( For  min-max variation of  voltage)
5. Water level relay
6. Switching the signalization in case of the short-circuit connecting with earth
The smooth starting equipment is envisaged for smooth starting of the pumpingv units. This equipment will be installed in the corner of service compartment.
Feeding of the 0,4 kV electric distribution board, which is feeding the electric valves and board of internal and external lighting of the building, will be provided from internal use transformer
6 kV capacity engines, together with control and protecting cabinets are included in the order for technologic part of the pumping plant.On the wall, at the pumping units will be placed the boxes with keys for starting and
stopping the pumping units;
In the pumping plant building are placed the pumping units compartment, room for high-voltage cabinets and auxilarry compartments.
By design is envisaged, to arrange the lighting and plug-rosettes net in the building. For lighting of the  pumping-units and electrical cabinets compartments will be used the closed type lamps with luminescence bulbs (2X36) Vt
on 220 v. voltage. In the auxiliary  compartments will be used the special lamps, installed in the ceiling, with capacity 12  Vt, 220 v.
The plug rosettes will be with earthing contact, for which the third core of the cable will be used.
The lighting net will be arranged by copper core, double insulation cable, section 3x1,5 mm2. The plug-rosettes net with be arranged by the same type of cables, section 3x2,5 mm2.
The lighting and plug-rosettes net will be provided on the walls through the polyethylene canals. The lamps will be fastened on the walls, on h=2,8 m. height. The plug rosettes will beinstalled on h=1,3 m. height from the floor.
In the pumping units compartment,feeding of the plug rosettes will be provided through automatic circuit breaker.
The lighting of the pumping plant building territory will be provided by search-light type lamps, which will be arranged on the outer walls of the building, on 3,5 m. height. The cable for feeding of these dearch-light lamps will
be provided through the corrugated polyethylene pipe and fastened to the walls by special cable clamps with 0,7 m. step.
In the pumping plant building , it is envisaged to arrange the earthing contour in pumping aggregates and electric cabinets compartments, by galvanized steel strips (4x2,5) mm, to which will be connected the metal frames of allo
electric equipments.
In the inner surface of building wall, on h= 0,2 m. height, should be provided and fastened the steel strip, which wi;ll be connected to the earthing contour from two different points,  arranged in the 1 m. distance from the
building foundation, from triangular galvanized steel structures.
By design  is envisaged to arrange the special, protecting from lighting net, on the building roofing. This net will be arranged by d=8 mm. wire. The cells of the wire shouldn't be more than  6x6 mm. The distance between the
nets is 6 m. From the lighting receiving net, after every 15 m. should be provided a wire, connected to the earthing unit,  arranged as triangular, galvanized steel detail, placed  underground on 1 m. distance from the building
foundation.
After installing the protection earthing structure,  the resistance of the protecting contour should be measured, and if its resistance is more than admitted 4 Om, the electrodes should be added.
The design of the electrical part is accomplished according the construction norms, valid in Georgia

 LLED sanaTi diodebiT Lamp with diodes

el El-8

satumbi sadguris Senobis mexisagan dacvis mowyobis  gegma

Plan of pumping plant building protection from lighting

satumbi sadguris SenobaSi Stefseluri rozetebis ganlagebis gegma.

Plan of placement of plug rossetes in pumping plant building

satumbi sadguris Senobis Sida da gare ganaTebis gegma

Plan of internal and external lighting of pumping plant building

gegmaze gamoyenebuli pirobiTi aRniSvnebi

Used symbols

satumbi sadguris Senobis damiwebis konturis  gegma

Plan of pumping plant building earthing
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