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» |EC .No. 298 High voltage enclosed switchgear

* No. 694 Basic installation level for 11 kV

* No. 56 High voltage circuit breakers

* No. 60 High voltage test requirements

* No. 185/186 185/186 Current transformer

* No. 694 Common clause

*No0. 76 Power transformers

* No. 129/265/420 Load breaker fuse combination and isolators
* No. 502/540 MYV cables lying

* No. 28A LV creepage distance and clearances

* No. 157 LV circuit breakers

e No. 158 LV contactors

* No. 185 LV current transformers

* No. 337 LV auxiliary circuits

* No. 439 LV general part

* No. 408 LV air breaks switch disconnectors and fuse
* No. 144/529 Degree of protection

* No. 34-1:14 Rotating_] Electrical Machines

dgldia clia) ga -7

o i) gall Ley 4l Cumy 330 () st Leadi o Al cililee (e A Cliial 5o e alaie ) o)

48l el llict)

ey yelaly o e (9 (pae miie Aaldl) Al Cliial gall dlae) jalas gaa) o Al ils SIS
L&JLUJJLHMMDJM\JM\&QQ\J&J}J\Q\TA&

Iz' il el Aalall 5l



Alida - Al S Dlpa (uiga

=| @uﬂ‘ clilaaall g 4080 el Al %

A8l ciliaa) gall Alas) < ghad o G Juadll

clalsiay) yaad
_w\_@\—ﬁ)dﬁ\ JUA:\%JS]\M\}A\LJ;S&A Q\M\w@}kﬂ\&h@hﬁ\dﬁ)@eﬁ
i 3 A 1 P ) I it | W Al daad iy & [RED E
b g) Bamall JAA (e Lgtnli a3y ) Sl 4 I alayy) Ay GllaS J<T a4l
(st

Technical Specification 4l cliua) gal) 418 o
General Specification 4sle Glial ga -)

k"_x:\Au.A( _________ JJ)A-J}AA—G_\)@S&JM)L}M\BM\Cﬁéﬁ&tﬁm\ﬂ\u&cﬁ\\&‘_g
M)ﬂ\ C)..\.'Iz%}—( ........ dﬁdﬂy—ﬁjﬁdw—uj\)}\éme;cﬂﬂ)dﬂ.qe\_zj\g_ha;]\
...... N ddana 40085 a5 318508 Jsma - 3 Sall lalls Joad a5 31 881 & jaa ) Dl giiall (e 4y slladll
demy djadl) el 5 (L GLiS Jahy Jgae — Ll ol Lol 5 A0S 5 Sy ) S il 48y yh 5 (
e Je Liala U S o S 53l gl 5 (e, Dl i g Slea e A0S0 A8 ja sy da gy
Leiilae o stlaal) Al cilioal gl I La LS ddasally ole ) Jusnil
Led 5 7 gamsall S lall 5l (e (a8l — P — Saal ) gl sl SN o) (Say
sy (Liitall salgds iy 3 ) gall o 3k A58 dngys) 5 (AL o) A el Gl 3 eal ) Slia S
Land) aly e sl il 3algd 5 pal) sl
particular Specification lad g Aduali clivl g -
e dslan 8 leanads (S
" aeS Jeaal M Jle el i el J Y J saall

o il ol

g s

Al o5 ya8l)

2]l

> ol

23 il

Lo siall agall il Jyua 5543y )l

Cminiall sgall lile Jrm 5 4y
BN

X [N|O[(ONB|WIN|— [

il el Aalall 5l
- s p————-—



Alda )y - Al S Alua (uigs

=| @uﬁsj! clilual) g Audl el jal) %

: JUa
Confirmation of Tenderer (technical data
Particulars of equipment Requirements of offered equipment to be completed by
the Tenderer)
Manufacturer
Country of Origin
Type Oil immersed hermetically
sealed, naturally cooled,
double wound, core type.
Transformer oil complying to
IEC 60296.compact
substation (Kiosk type) and
complying to regulations of
distribution electrical
company.
Rated capacity 100 kVA
Rated voltage 11 KV /400 V with 5 off-load
MV tap changers having
taps at 0, +2.5%, +5% of
rated voltage
System highest voltage 12kV
Rated frequency 50 Hz
Rated percentage impedance 4% at nomal tap
Noise Level Less than 50 dB
MV winding connection Delta connection
LV winding connection Star connection, neutral
solidly earthed
Vector group Dyn 11
Insulation class F

((oRdiia 3 Sl da ol Aba) ga Jlia ) aiail) 3) ga s (AN Jgand)

Confirmation of Tenderer (technical data
Particulars of equipment Requirements of offered equipment to be completed by
the Tenderer)

Manufacturer

Type Indoor, self-standing, metal
enclosed, vermin-proof

Country of Origin

Structure Minimum sheet steel

thickness shall be 2.0 mm:
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Confirmation of Tenderer (technical data
Particulars of equipment Requirements of offered equipment to be completed by
the Tenderer)
Manufacturer
Type
Dimension Width x Head / mm
(standard 100 - 500 x 80 —
110 / mm)
Material outdoor stainless steel
Material indoor hot dip galvanized steel
(zinc)
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Free air breather of weatherproof design 4eslae 3da (e g sima ol sell (udia @

Oil temperature indicatorcu M 30 s~ ds 3 e @
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50.8. Demand Factor

Demand factors are used for estimating the proportion of the total connected load which will
come on the power plant at one time. It is defined as the ratio of actual maximum demand made by
the load to the rating of the connected load.

maximum demand

connected load

Demand factor =

(Load Factor ) desll Jalas -2
1S o omil 5 Ay S Aa slanally ALaiall 2L ygSH Jlan¥) Jons s (o Asil) 51
50.11. Load Factor

It is defined as the ratio of the average power to the maximum demand.

average power
maximum power demand

I_.oad factor =
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LOAD (kW)
ITEM DESCRIPTION
LTG | SOK. |P/SOK.| EWH | FANS| A/C | FAS| POWER
CONNECTED| 0.48 | 0.00 | 400 | 0.00 | 2.00 | 0.00 | 0.00 0.00
1 PUMP STATION BUILDING
DEMAND 0.48 | 0.00 | 4.00 | 0.00 | 2.00 | 0.00 | 0.00 0.00
CONNECTED| 0.23 | 1.00 | 0.00 | 0.00 | 0.50 | 0.00 | 0.00 0.00
2 STORE BUILDING
DEMAND 0.23 | 0.70 | 0.00 | 0.00 | 0.50 | 0.00 | 0.00 0.00
CONNECTED| 0.30 | 0.80 | 0.00 | 1.20 | 0.50 | 0.00 | 0.20 0.00
3 GUARD ROOM
DEMAND 0.30 | 0.56 | 0.00 | 1.20 | 0.50 | 0.00 | 0.20 0.00
CONNECTED| 4.50 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 0.00
4 EXTERNAL LIGHTING
DEMAND 450 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 |0.00 0.00
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MECH.| MOTORDATA | std.
VOLT NUMBER Q
ITEM DESCRIPTION LOAD | paps | Eff | PF | Motor
v rorac| oury [ smey| ) | aw) o) | kvar)
PUMP STATION
1 |SUBMERSIBLE SEWAGE PUMP 380 3 | 2 | 1 ] 840 [ 1097|090 [o0s7] 110 | 62
2 |crane 380 1 | 1] o | 100 | 160 |08 |08 22 | 11

Lanall S 580 Jalra g IS Jlaay) apaas ; G5

) ALaiall JlaadU i alall 5 Aad yaadl g Aaill 8,0 ot s daaally Aol jeSH Jlan) psen asend oy
Max o slhaall 401 3 a8l apaas iy (Demand Load ) 4esthaddl Jlaa¥l s (Connected Loads
Aoy ddasall KI5 a8l Jalea 2aad oy (Ul el cal 8 SLSH 5 il 5 sLSIL sl Demand Load
idanall A gl JleaSU Allaill 5,080 _le 4y alall 5

No. CONNECTED LOADS No. DEMAND LOADS
ITEM DESCRIPTION
con.| ww) | ) | war Jourv] s | ww) | wam
PUMP STATION
1 |SUBMERSIBLE SEWAGE PUMP 3 33.00 37.93 18.70 2 | 2193 | 2521 | 1243
2 [|crane 1 2.20 2.65 1.48 1 1.60 1.93 1.08
3 |LIGHTING, HVAC, ... etc. 1 6.48 8.10 4.86 1 6.48 8.10 4.86
SERVICE BUILDINGS
1 |STORE BUILDING 1 1.73 2.16 1.30 1 1.43 1.79 1.07
2 |GUARD ROOM 1 3.00 3.75 2.25 1 2.76 3.45 2.07
3 |[EXTERNAL LIGHTING 1 4.50 5.63 3.38 1 4.50 5.63 3.38
TOTAL LOAD 50.91 60.22 31.96 38.71 46.11 24.89
TOTAL CONNECTED LOAD = 60 kVA
MAXIMUM DEMAND LOAD = 46 kVA
MAXIMUM DEMAND LOAD = 39 kW
OVERALL P.F. = 0.850

il el Aalall 5l
e e ————



Alda )y - Al S Alua (uigs

=| K:HL.\J@.SS\ clilual) g Audl el jal) %

A3l 2931 o Sl Jgaall B a8 waad ¢ layly

) 5hai 0.8 ey (il s Load Factor desd) Jelaes Al @l y dasall (o slaall J gaall 3 )08 aasi
() Ao ol amy sl Jsaall 3508 da e J seandl (S Ml g Jsaall o (i it Jread Y
IS i Aaliall andll Al a5 1,0 57,6 gad ulball Jualas (Ao 1.6 A 46 58 5 daaall G gllan Jas
Jaa¥l & jlidall Jsaddl dad o)) 2SUll 5 | G 100 o8 020 68 (Sar J 9ne daid o y8) aaiid 2y i)
A< Al sy vie Jlaa¥) dad el daai 25y 4 jeS S jae Jlaal 2ga o) | i 48 jall ey ie 4y llaall
S5 9680 ¥ sl Jand Jana (e Ji) 8 5 %73 Al i 1. i 1100 Jsaall G e Lglansi g

(o slhaally 65 2aaall J paall A

ITEM DESCRIPTION No. DEMAND LOAD
DUTY | (kw) | (kVA) (KVAR)
1 SUBMERSIBLE SEWAGE PUMP 2 21.93 | 25.21 12.43
2 CRANE 1 1.60 1.93 1.08
3 LIGHTING, HVAG, ... etc. 1 6.48 8.10 4.86
4 STORE BUILDING 1 1.43 1.79 1.07
5 GUARD ROOM 1 276 | 3.45 2.07
6 EXTERNAL LIGHTING 1 450 | 5.63 3.38
TOTAL LOAD 38.7 46.1 24.9
MAXIMUM DEMAND OF THE PUMP STATION = 46.1
OVERALL P.F. OF THE PUMP STATION = 0.850
* ASSUME, TRANSFORMER LOAD FACTOR = 08

MAXIMUM DEMAND
LOAD FACTOR

* TRANSFORMER LOAD

= 57.6 kVA
SO, USE TRANSFORMER WITH A CAPACITY OF 100 kVA 11/0.38 kV
* TRANSFORMER LOADING AT STARTING 71.3 %
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No. LOAD load
ITEM DESCRIPTION
DUTY | (kW) (kW)
1 SUBMERSIBLE SEWAGE PUMP 2 21.93 54.8
2 CRANE 1 1.60 1.6
3 LIGHTING, HVAG, ... etc. 6.48 6.48
4 1.43
5 2.76
6 45
GENERATOR LOAD 38.7 715
* SYSTEM FREQUENCY 50 Hz
* GENERATOR MODE PRIME POWER
* GENERATOR LOAD _ 0.80
FACTOR B )
* GENERATOR POWER = 48.4 kW
SO, USE ONE GENERATOR 60 KW
OF —
75 kVA AT 0.8 POWER
- FACTOR
951 %

* GENERATOR LOAD AT
STARTING
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Cable Derating Factors Cable Current I Tabulated
Cable | Voltage | Total
Load Method Cable CSA. Cable | oo Drog VD
From To K| k2 | K3 | ke | ks | Kk | of |calculated| Tabulated V.D. g P o
Laying
) |1 | ™| 67 | Air T | Deoth | Group | Overal ) ) (sq. mm) mm | m | @ | @
TRANS.| MLV.S 39 | 735091 1.00 | 0.90 [0.940| 0.86 | 0.66 Tr(e:rlllch 111.0 180 (3x70+35)CU,XLPE/PVC 0.52 40 0.20 0.20
GEN. MLV.S 39 | 735091 1.00 | 0.90 [0.940| 0.86 | 0.66 Trgﬁ/(:h 111.0 180 (3x70+35)CU, XLPE/PVC 0.52 35 0.18 0.18
MLV PU-PS-01 | 11.0 | 120 § 091 | 1.00 | 0.90 |1.000| 1.00 | 0.82 |Freeair] 14.7 39 2(3x6)CU,PVCIPVC 5.199 15 0.25 0.45
PU-PS-02 | 11.0 | 120 § 091 | 1.00 | 0.90 |1.000| 1.00 | 0.82 |Freeair| 14.7 39 2(3x6)CU,PVC/PVC 5.199 15 0.25 0.45
PU-PS-03 | 11.0 | 12.0 § 091 | 1.00 | 0.90 |1.000| 1.00 | 0.82 | Freeair| 14.7 39 2(3x6)CU,PVCIPVC 5.199 15 0.25 0.45
LP-STB 14 | 81 |091| 1.00 | 0.90 {1.000| 1.00 | 0.82 | Duct 9.9 40 (2Cx6) CU,PVCIPVC 5.199 30 0.33 0.53
LP-EXT 45 | 85 091 | 1.00 [ 090 |0970( 1.00 | 0.79 | Duct 10.8 48 (4Cx10) CU,PVCISTAIPVC | 3.101 40 0.28 0.48
LP-GUR 28 | 1571091 1.00 | 090 {0970 1.00 | 0.79 | Duct 19.7 40 (2Cx6) CU,PVCIPVC 5.199 40 0.86 1.06
LP-PSO 65 | 1231091 | 1.00 | 090 [0.970| 1.00 | 0.79 | Duct 155 48 (4Cx10) CU,PVCIPVC 3.101 10 0.10 0.30
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