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ITEM BILL No.1 - ELECTRICAL SERVICES: MAINS SUPPLY, DISTRIBUTION & EARTHIN(
DESCRIPTION QTY | UNIT | BASIC FIXED TOTAL
RATE RATE COST

PHCN CONNECTION

1 Allow for PHCN connection at 11KV including all charges, fees, poles, isolators,
skipper panelmetering facilities, efc.(contractor must provide details/breakdown)
Meters to include PHCN KVA(Max), KWHr & KVAr etc. sum

Supply.install, commission and maintain for 1 year defect liability period andlor waranty the following:

a 11KV, 50Hz, 4004 250MVA free standing HV panel with 4No. sections
and comprising of:
INCOMING SECTION - 1No.
630A TP SF6 withdrawable circuit breaker complete with shunt trip coil,
closing coil, locking magnet and
iindicators for open, close and trip operations with solid state

protection relay, surge arrestors, space heaters, hygrostat,

multimeter and current transformers etc.
BUS/METERING SECTION - 1No.
1Mo 630A TP SF6 withdrawable circuit breaker complete with shumnt
trip coil, closing coil, locking

and indicators for open, close and trip operations with space
heaters, voltage fransformers and current transformers etc.
QUTGOING SECTION - 2Mos.
2No (@ 630A TP SF& with le circuit breaker complete with shunt
frip coil, closing coil, locking
and indicators for open, close and trip operations with solid

state protection relay, surge amestors, space heaters, hygrostat,
multimeter and current transformers etc.
e.g. Merin Gerin_ ABE or Approved equal. 1 Mo

b Tripping unit cfw trickle charger and battery cabinet 1 .

[ Control and monitoring panel for Bucholiz and Winding temp e
devices on transfomers complete with indicators, push button controls etc. 2 "

3 TRANSFORMER

a G50kVA 11/0.4kV, 50Hz Dyn1, ONAN oil immersed step-down
transformer ciw bucholz & winding temperature protection,

oil conservator tank with silica-gel breather. cable boxes etc.
The transformer shall be the type without feedhoms.

2.9 Elco, ABE or approved equal 2 .

b Parallel redundancy configuration bus complete with

- 2No 12504 4p ACB as Incomer and 1Mo 12504 4p ACB as outgoing
for 1 or the other cofiguration with a manual transformer selector switch
c/w overload, earth fault protection including shunt trip coil etc., local LED
fault indicators, Ammeter and Voltmeter with seven position selector
switch and current transformers etc. 1 "

4 650K\VA, 3ph, 400V, 50Hz Automatic \Voltage regulator at +/_15% 1 .

Page 11 To Collection
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ITEM BILL No. 1 - ELECTRICAL SERVICES: MAINS SUPPLY, DISTRIBUTION & EARTHINt
DESCRIPTION QTY | UNIT | BASIC FIXED TOTAL
RATE RATE COST

5 |GENERATOR
350K\VA, S0HZ, 400V, turbo-charged, electric start, water cooled,
Prime diesel generator complete with heat exchangers. The g tor shall be
The soundproof type. Engine shall be rigidly coupled o a
self requlating altemator with necessary instrumentation and
Controls mounted on the set. The setis to be fitted with the following;
- Integral base tank to manufacturers standard.
- Generator exhaust system comprising of horizontal black
mild steel pipe with line silencer and a vertical section
terminating in a goose neck to the set and shall be the residential type.
- Allow for the extension of the generator exhaust by 3m.
- Spare parts for 5000hrs operation.
e Cat, Cummins engine generator or Approved equal 3

6 LOAD SHARING/SYCHRONISING/AMF Control

Auto-mains failure startichange over, synchronising control panel &
load sharing e.g. Legrand, Mane, or Approved equal. 1 Mo

7 Main Switch Board(MLVP

{Free standing/wall mounted 500V, 1250A rated busbars, switchboard comprising:
Incomer

- 3No 6304 4p ACB ciw overload,

- 1No 1250A 4p ACB cfw overload,

Bus Section

- 1No 630A 4p MCCB ciw overload,

c/w overload, earth fault protection including shunt trip coil etc., local LED
fault indicators, Ammeter and Voltmeter with seven position selector
switch and current fransformers etc.

Outgoing

complete with 32A busbars, AC/3 rated contactors

and external lighting contactor and photocell kit and override switch

- 1No 630A TPN ACE ciw meters

- 1No 400A TPN MCCB

- 2No 2004 TPN MCCB

- 6No 100A TPN MCCB

- 4No 63A TPN MCCE

- 5Nos 454 TPN MCCB

- 2Nos 32A TPN MCCB

- 1No 25A TP MCCB

- 1No 40A SPN MCCB

- 1No 5A SP MCB

- 8Nos 20A 5P MCB ciw contactor

- Surge diverter as specified. e.g. Legrand, Mane, or Approved equal. 1 3

IV, BODA rated busbars, switchboard comprising:

|Incomer

- 1No 630A TPN ACB ciw meters
Outgoing

- 1No 400A TPN MCCB

- 1No. 200A TPN MCCB ciw meters
- 1No. 100A TPN MCCB

- 4No 63A TPN MCCE cfw meters

- 4No 63A TPN MCCB

- Surge diverter as specified. e.g. Legrand, Mane, or Approved equal. 1 Mo

Page 112 To Collection
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ITEM BILL No. 1 - ELECTRICAL SERVICES: MAINS SUPPLY, DISTRIBUTION & EARTHINt
DESCRIPTION QTY | UNIT | BASIC FIXED TOTAL
RATE RATE COST

9 Ground Floor PaneliSMB-G)

Wallifree standing floor sub-main board{SMB's) comprising of:
Incomer:

2004 TPN MCCB, 200A bushars with ammeters, voltmeter with selector

switchoverload, earth fault protection including shunt trip coil efc., local

LED fault indicators, Ammeter and Voltmeter with seven position

selector switch and current fransformers efc.

OQutgoing
- 4Nos. 63A TP MCCB
- 2Nos. 324 TP MCCB
- Surge diverter as specified. e.g. Legrand, Mane, or Approved equal. 1 -

10 Roof Terrace (Fifth) floor panel(SMB-R1)

Wallifree standing floor sub-main board(SMB's) comprising of:
Incomer:

400A TPN MCCB, 400A busbars with ammeters, voltmeter with selector
switchoverload, earth fault protection including shunt trip coil efc., local
LED fault indicators, Ammeter and Voltmeter with seven position
selector switch and current transformers etc.

OQutgoing

- 2Nos. 634 TP MCCB

- 16Nos. 32A TP MCCB

e.q. Legrand, Mane, or Approved equal. 1 No

n Roof (Sixth) floor panel(SMB-R2)
Wallffree standing floor sub-main board(SMB's) comprising of:

JIncomer:

100A TPN MCCB, 160A busbars with ar , voltmeter with selector
switchoverload, earth fault protection including shunt trip coil efc., local
LED fault indicators, Ammeter and Voltmeter with seven position
selector switch and current transformers etc.

Ouigoing

- 2Nos. 16A TP MCCB

- 11Mos. 32A TP MCCB

eq Legrand, Mane, or Approved equal. 1 No

12 UPS Busbar

Wall mounted UPS busbar comprising of:
Incomer:

100A TP MCCE, 100A busbars c/w meters
Outgoing
- 2No 100A TP MCCB
e.g Legrand, Mane, or Approved equal. 1

UPS Equipment

- UPS system to be configured for 1+1 parallel redundant operation
- Supplied c/w network cards (RJ45) for link to IT

Y

13 {True On-ling, 1+1 Mode, BOKVA

3-Phase infout, 50Hz, 415V UPS with the following:
- 1+1 Module for the applicable series & 10m Cable
- Integral by-pass switch

- Battery Cabinet with Battery CCT Ereaker
-15-minute Autonomy Battery String -3-yr life

- operating softwares for remote monitoring

E.g. APC or approved equal 2 "

Page 173 To Collection
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Section: LANDSCAPE WORK DATE :MAR, 2018
PROJECT: EAST ADDRESS DORA REV : 00
PROJECT NO.: W-P101 b
RATE AMOUNT
ITEM DESCRIPTION uNIT Qry EGP EGP

General Conditions

1- the contractor must follow all technical standards. design drawings.supervisor instructions
according to electric distribution company in the project zone

2- all breakers mmust be fully selective with others and contractor should be provide selectivity
study.

3-All work shop drawings must be provided by contractor to get consultant approval before
starting works in site.

4- All MCCB in all panel will be have coil ampere rating same as C_B frame size_

5-The contractor shall submit specifications and samples of any electrical work for approval
from the consultant before delivery.

6-The contractor should be submit As Built drawings for approval at the end of preject.

7-Electrical cable trays of hot deep galvanized steel thickness of not less than 2 mm with
cover , static painted anti-corrosion.

8-The contractor must be submitt the (C.V) for any cooperated subcontactor in this project for
approval from censultant.

9-using cable cap for connection of sub-circuit.

1 Medium Veltage Cables (Incomig) to distribution room (Fee):

11 Supply, install, connect and test medium voltage Al cables as incoming power cable source
to feed distribution room (Board) as per city elec. power .Such elec. work will be by owner LS 1
(fee) with city elec. power .

Electrical Board(Medium tension grade 22KV)

in The Ditribution room (DISTRIBUTER)

21 Supply, install, connect and test medium voltage panelboard(22KV) will be by ower(fee)
with city elec power for such work.The owner will provide this room with suitable size and

Arch. arragements. The Elec. works will include all the work and necessary fittings required LS !
to complete the job. All in a neat work like manner.
1 TRANSFORMER FOR DISTRIBUTER:
Supply. install, testing and commissioning of OIL Type Transformer including protective
devices. main circuit breakers. isolator switches, connections, all o ary fixing a ries, all
1.1 as detailed on drawings, specifications and workmanship. No 1
OIL Type Transformer : 100KVA; PRI 22 KV, SEC 22/0 4KV, 3PH, 4W, 50Hz.
2 POWER DISTRIBUTION TRANSFORMERS:
Supply , Install, Operate, and test the following items.The unit price includes all the works
and necessary fittings required to complete the job according to the specification, drawings
and other contract documents. All in a neat work like mannar.
1 Step down transformer , 1000KVA ,22/0.4 KV, 3 phase ,50Hzlow loss Qil type, the x .
2. \o. 15

transformer must matches with city Elec. Company and has their approval.
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Section:LANDSCAPE WORK DATE :MAR, 2018
PROJECT: EAST ADDRESS DORA REV: 00
PROJECT NO.. W-P101 :
RATE EMOUNT
ITEM DESCRIPTION unim ary EGP EGP

3 Fire Standpipe Svstem
Supply, erection, testing and commissioning of Modular automatic dry powder 12 kg fire
31 extinguisher, ceiling mounted in tr. rooms, complet with glass bulb and all accessories No

-
o

located in tr. Rooms, gen sets rooms, MDBs/EMDBs rooms.

4 Compact Copper Bushar (Between TR. & MDB)

Supply, install, connect and test compact AL. busbar system 4.5 wire (clean Earth)
(L1,LZ,L3,N,1/2 CPE,PE(housing)) complete with Elbows .The unit price includes all the
work and necessary fittings required to complete the job according to the specification
,drawings and other contract documents. All in a neat work like manner.

a1 Compact Busbar system,2000A,to feed each MDB-1000 from each TR1000KVA MT 270

n

RING MAIN UNIT:

Supply . Install. Operate, and test ring main units (3+1).The unit price includes all the works and
necessary fittings required to complete the job according to the specification, drawings and other
contract documents. All in a neat work like mannar.

Ring main unit (RMU) 22KV feed TRANSFORMER 1000KVA. The RMU must matches with

51 city Elec. Company and has their approval (with LBS 630A) No. 3
[ Main low veltage distribution panel(Near each TR)

Furnishing, Supplying. installing. hocking up and testing main distribution board type "MDP"
6.1 Complete with all components as specified and as indicated in the drawings.also including all No. 25

necessary accessories and ancillary works required for complete mstallation.

Electrical ibution Equip. (PILLERS & FUSE BOXS) As Per City Elec. Co.

Requirements.

Supply. install, connect and test all low voltage piller (200KVA)
panelboards(380V/220V/50HZ) as per drawings

7.1 The Elec. works will include all the work and necessary fittings required to complete the job. All No. 102
in a neat work like manner and must matches with city Elec. Company and have their approval

Supply, install, connect and test all low voltage FUSE BOX (380V/220V/50HZ) as per

drawings
52 The Elec. works will include all the work and necessary fittings required to complete the No. 12
job. All in a neat work like manner and must matches with city Elec. Company and have
their approval
B Medium Voltage Cables between (RMTU to the Tr.)
in the room trench
Supply . install and test 18/30 KV Al cable XLPE/SWA insulated PVC sheathed. to be
connected from RMU to the transformers .
The unit price includes 22 KV heat chrink cable ion & all Is & ne ary fittings
required to complete the work according to the specification . drawings and other contract
docoments . All in a neat work like manner.
6_1 AL XIPE/PVC 3X240mm? cable MT 270
7 Medium Voltage Cables Underground (Outgoing) - to each Transformer asloops
Supply. install, connect and test meduim voltage AL cables 30/18KV - XIPE/SWA/PVC laid
under ground to feed Transformer Loops { BMU ) as per drawings. the cable laid between two
layers of soft sand and warning tapes- using 6 inch diameter pipe at crossing streets.
The vnit price includes all the work and necessary fittings required to complete the job according
to the specification .drawings.and other contract documents. All in a neat work like manner
_ AL XIPE/SWA/PVC 3x240 mm?2 30/18 KV for all loops as per drawings from distribution
1 rooms to each TR or from TR to anthor TR Mt. 6000
s Low Voltage Cables 0.4V Underground - from Transformers to Pillers & from

piller to another
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Section:LANDSCAPE WORK DATE :MAR, 2018
PROJECT: EAST ADDRESS DORA R
PROJECT HO.: W-P101 REV: 00
ITEM DESCRIPTION UNIT aTy REj:;E AMEDGL::NT
Multi-core XIPE/STA/PVC insulated / sheathed 600/1000V:-
fornishing, supplying . mstalling , connecting and testing of aluminum cables, including
g1 terminations, hooking up on cable trays or inside conduits and all necessary accessories and M. 37000
- ancillary works required for complete installation as specified and as indicated in the drawings.
-Cable (3x240+120)mm2 AL inside UPVC conduit for road crossing 4 inch diameter
Low Voltage Cables (from PILLERS of VILLAS TO FUSE BOX OF VILLAS
Ditte as above but (3x185+95) mm? AT inside UPVC conduit for road crossing 4 inch diameter,
g 2 |mncluding all necessary accessories and ancillary works required for complete mstallation as M. 1000
- specified and as indicated in the drawings.
Section:LANDSCAPE WORK DATE :MAR, 2018
PROJECT: EAST ADDRESS DORA .
PROJECT NO.: W-P101 REV: 00
ITEM DESCRIPTION unT | ary e AMOUNT

1 Low Voltage Cables (underground,for street poles)

Supply. install. connect and test low voltage Al cables 0.6/1KV . MCAC
PVC/STA/PVC laid under ground From TR MDB to ELSP'S and from ELSP'S 1o
street highting curcwats as per drawings. the cable laid between two layers of soft sand
and above it waming tapes- at crossing streets should be used 2 inch diameter pipe
_The unit price includes all the work and necessary fittings required to complete the job
according to the specification drawings and other contract documents. All in a neat
work like manner.

11 AT Cable MCAC PVC/STA/PVC 4X16mm?+E 10mm? CUPVC LS 1

[

Street Lighting Poles

Supply. install, connect and test Street lighting pole of 6 meter height with ONE arm for
a luminare CANDELA TYPE (3BROTHERS COMPANY ) of 105 watt LED lamp & with SOLAR
ENERGY -220V-50HZ and internal wiring 3*3 mm2 cu.PVC/PVC inside each pole to be from the|
pole fuse box (C.B.) to the pole light fixtures, IP 65. The frame is rear part of the luminare made
of high pressure die cast aluminum with strudy design . The frame is luinare skeleton on which
21 gear tray assembly reflector and housing are mounted. The housing is made of high pressure No. 123
die cast aluminum with very strong streamlined shape Housing is considered the cover of
driver compartment and upward reflector surface .An anodized aluminum reflector has
specula surface finish achieving high luminare output ratio .Reflector surface is equipped with
corrugated lines which diffuse light and form good lighting distribution along the road..The
price include pole base as per civil structure drawigs.

TOTAL

40 LandScape Lighting fixture

Supply. install. connect and test landscape Lighting fixture and complete with controls
equipments for landscape lighting fixture operations as panel schedules .

The unit price includes all the work and necessary fittmgs required to complete the job
accordmg to the specification _drawings.and other contract documents. All m a neat
work like manner.

4.1 L1 No 482
42 2 No 1,314
43 L3 No 454
4 |4 No 200
45 Ls No a0
4.6 L6 No 41
47 L7 No 6
43 L8 No 40
49 L9 No 30

5 FENS Lighting fixture
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Section:LANDSCAPE WORK DATE :MAR, 2018
PROJECT: EAST ADDRESS DORA REV : 00
PROJECT NO.:_W-P101 :
RATE AMOUNT
ITEM DESCRIPTION uNIT ary cap EGP

7 |Earthing System

Supply . install and test earthing system for low voltage switchgear (380/220) including earthing
rods . earth condtinuity conductors . hand holes and connection te all equipments and steal parts
inside the switchgear room .

7.1 The unit price includes all required excavation and backfill | additional rods if required to LS 25
achieve 2- ohm Resistance to ground. The price includes also all materials & necessary fittings required to
complete the work according to the specification , drawings and other contract documents . All ina neat

waorkman like manner.

72 Same as item 7.1 but suitable for medium voltage switchgear & equipments(22KV).(20hm) LS 26

4 Earthing System beside each piller

Supply . install and test earthing system for low voltage switchgear (380/220) including earthing
rods . earth condtinuity conductors . hand holes and connection te all equipments and steal parts
inside the switchgear room .

41 The unit price includes all required excavation and backfill . additional rods if required to LS 102
achieve 2- ohm Resistance to ground. The price includes also all materials & necessary fittings required to
complete the work according to the specification , drawings and other contract documents . All ina neat

waorkman like manner.

9 Fiber Optic & Teleplione system:

Supplying .installing , connecting and testing telephone outlet including boxes, including PVC
conduits (@-20mm). cable size (2x0.6) from outlet to tel box especially (RJ-11) type . back boxes
and all necessary accessories and ancillary works back to the respective telephone terminal box
as specified and as indicated in the drawings .

Supplying .installing . connecting and testing main distrbution fiber optic panel with fast
9 2  |connected terminal as specified and as indicated in the drawings As (TE DATA specs) No. 1

supplying installing . connecting and testing of S.M Fiber optic cable 2 CORE including PVC
conduits (@-30mm) , fittings, boxes . from TE DATA switch to each flat and all necessary

9_3  |accessories and ancillary works as specified and as indicated in the drawings but not include M. 21000
main circuit

supplying .installing . connecting and testing of S.M Fiber optic cable 2 CORE (Main Cable)

including PVC conduits (@-100mm) , fittings, boxes . from Main fiber optic cutdeor network to
9_4 building (TE DATA switch) and all necessary accessories and ancillary works as specified and M. 10500
as indicated in the drawings but not include main circuit .

10 CCTV Svstent:

supplying installing . connecting and testing camera outlet including PVC conduits (©-20mm)
101 . boxes, cable size (S.M Fiber optic cable 2 CORE ) from outlet to CCTV RACK ., and all No. Qg
necessary accessories as specified and as indicated in the drawings.

Supplying. installing, connecting and testing of outdoor color IP camera dome type with zoom

10_2

- option and all necessary accessories as specified and indicated in the drawings Ne. i
10_3 |MEDIA CONVERTER No. 13
10_4 |FIBER OPTIC CABLES AT SITE MT 5500

11 Cable Tray and Cable Trunk:

supply and install galvanized steel cable tray for power cable (30x10)cm. 2mm thickness with its
cover. The item is complete with all required hooking up and fixation and all needed pins. angles,

11_1  |anchors, joints, supports fittings (from ground. ceiling and walls) and all needed accessories MT 5
according to consultant's approval according to drawings and specifications.
12 Ditte as above but galvanized steel cable tray (20x10)cm. 2mm thickness with its cover. MT 10
3 Ditte as above but galvanized steel cable trunk (10x10)cm. 2mm thickness with its cover. MT 30
_3 M.

TOTAL ELECTRICAL WORKS
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Lald) Jlal¥l dsin 8 el (sae lua calgal) 5538 las) 6 dalgll cljlaeY) (e Lad =5
Lialjie Jand Al Jlaal) 280S 050 e hold algd) 058 of cany aalalls ((@lS )
Byg—an Gl nall Jin 55 ey aiad Aoy s oS5 5yl Jadd - Ui 28 (Sl (Simultaneously
dashaiall Yo e Sl leja Galisall Jaill 0K ol S el ls JIE s dialjie

s L 1l g

W 25 30 35 & 45 50'53'90'55 T0
Arbient Termperature (- C)

12-2 J<&
L3 e hali 06 Cun aled) jlod) (Ko Yaied (il jaall cadl i A< G o oKl 13 -6
) lilcas deghaidls IS aal) <Y Highest starting current cadl s el (gylon s
12 Aalaall lda diafiie Jaad Al lSall 280 Rated current Zuanhl) cf)lil) ¢ gasa

IGen - Ihigheststart current + E Irated 2 - 1

i b e Ll e il (Bl Gl adipal) el e ASEe o il Laad oS
Soft JI sjgal ala—anulg ehdi ol (el mass @l duags cuilS 13 Delta/Star Switch
gl aban®y) (ggaald) sl duabiai) dufyal # latin audallg cstarting

S gl apulib) 682l JLid) el glod 2-3-2

fsb Las fglshall gl Al 508 lad) clghad Jawed (Say o laeY) 8 daludl L) 330 e
: (R-for running & S for Starting) sas Ao Jos 1 40N adl) Caval -1

« Running kilowatts (RkW) «
« Running kilovolt-amperes (RkVA)
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« Starting kilovolt-amperes (SkVA)
« Starting kilowatts (SkW)

« Running motor power factor (PF)
« Starting motor PF

.JLaY) asd and SKVA «SKW «RKVA (RKW ¢ saas cusal =2

e Al adl) g e 1 s A liall aaall Algall danial) A8l #glUS (e al -3
Ly L33 e 1ald (s Byaiune Bygnm Nia Lual 100 L35 e 5ol algall o daadle
G2 Aludyas ol 4S50 ZgS (DA e V) b Y 8l daas (K1 ceadl die judd 140 41 130

A gall Aaiaall 4550 i) ac

2-2 Jhio

Y Jlaal) el gl algal dsaliall 3381 Caal

e Two 200 HP motors (Code G 92% running efficiency (0.25
starting PF <0.91 running PF.

e Total 100kVA of fluorescent lighting (starting PF of (0.95 :and
running PF of (.95

:dad

D SsY) B ghadl)

s e Jes J<U SKVA (SKW (RKVA (RKW Cilaa 2

diady 35S0 138 73 aal) Code G Caymy Le PDla (e o Starting kKVA I daid o JaaY

(@ aall Name Plate JI clayie zd aie abll dadll 8 5.9 KVA/HP La (g5l )
For the 200 HP motor:

e RKW = (200 hp x 0.746 kW/hp) + 0.92 = 162.2kW
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e RkVA =162.2kW + 0.91 RPF = 178.2kVA

e SkVA =200 hp x 5.9 kVA/hp = 1180kVA

e SkW = 1180kVA x 0.25 SPF = 295kW
For the Florescent Lighting:

e RKkW = 100kVA x 0.95 PF = 95kW

e RkVA =100kVA

e SkVA =100kVA

e SkW = 100kVA x 0.95 PF = 95kW

= 4001 5 ghadl)
tok WS 5adll Clang (e Bang US Jlaad pen (2
SkVA SkwW RkVA RkW Load
1180 295 | 1782| | 162.2| | 200hp Motor
1180 295 | 178.2| | 162.2| | 200hp Motor
100 95 100 95 Lighting
2460 685 457 420 Totals
- LAY 5 gladl)

ceadl die (Y1 e 2460kVA ans of Ao ol gl i 3y Aliaia §)gemr J5Y)

sle e 750kW (938KVA) 508 alga agaal of aai s Dia HLiS A4S, 5 gl g om il
calllaid) 281 5at e 2 sgd Ul cend) aie 2944 KVA
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AXARIM TENPERATURE RISE 130 * C BY RESISTANCE
40 "CAVBENT 1000 METERS ALTITUDE
_ CLASS M INSUATION

1. Manufacturer and Description — Caterpillar Generator Set
2. Generator Specification as follows:

O
O
O

Engine Model is 3508 manufactured in 2002.
1250 KVA, 1000 kW (output power) 0.8 power factor at 60 Hz.
Rated for standby use.

3. Generator data as follows:

[e]

O O O O

[e]

3 Phase 6 wire generator that can be wired in Delta (wye) or Parallel
(series) configurations by technicians.

Generator supplies 480 VAC with 1504 amps capability

Require 43 VAC at 8 amps to excite the filed.

1800 rpm minimum required.

Maximum operating temperature 266°F (130°C) with an ambient
temperature of 104°F (40°C).

Has class H insulation in windings and can be operated at 3280 ft (1000
m).

4. Generator serial number for ordering parts.
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o
N
o

S

@ &) 3)

LOMmpressn Kabo

Fuel System
Enussion Cert

30 LS. EPA Tier 2

g Engine Performance Datayy ™= N 2P0 BHP (1,078 kW) @ T500 RPN \
& Cummins Inc QSKGO 7,258 Ib-ft (9,841 N-m) @ 1500 RPM
Columbus, Indiana 47202-3005 Configuraion CPL Code Revision

0 [ CUMMNS. com A FR 6619 P DS93006CX03 2763 28 Aug- 2007 V4

.3 Dsplacement 3,661 n3 (60.01)
Cummins MCRS Asperation 2-S1g Turbo. Aftercooled and Intercooled

S

1. Manufacturer Identification — Supplies Company headquarters location and
contact information.

2. Engine Identifier — The engine is a QSK60 Industrial series engine.

3. Engine Specifications — Separated into the following areas:

(@]

(@]

2250 Brake Horsepower (BHP) and converts to (1678 kW) at 1800 RPM.
BHP is the available power of engine assed by measuring the force
needed to brake the engine.

7258 Ib-ft of torque. This can be defined as the twisting turning force that
is required to move one pound the distance of one foot around an axis at
a radius of one foot (How twisting force of an engine is measured).
Configuration number supplies internal information on how the engine
was assembled.

Control Parts List (CPL) is internal reference number for the replacement
parts of the engine.

Revision — Date of the software and engine electronics associated with
the engine.

4. Engine Displacement and Aspiration — Separated into the following areas:

(@]

(@]

Displacement 3.661 in3 (60 L) — Engine displacement is the volume all
cylinders can hold in combination.

Aspiration — is the method air is supplied to the engine. This engine
utilizes a 2-stage turbocharger system. The intake air system is both
intercooled and aftercooled. Two stage turbocharger systems consist of
a low-pressure turbocharger supplying a high pressure turbocharger.

5. Fuel and Emissions — Separated into the following areas:

[e]

Compression Ratio 14.5:1 — Compression ratio is defined as the
maximum to minimum volume in the cylinder in an internal combustion
engine.

Fuel System Cummins MCRS — Modular Common Rail System is the
newest most efficient high-pressure fuel system.

Emission Certification — Certified to EPA Tier 2 emission level
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Battery Backup Time Calculator
REVISION 180811
Enter Your Load (In Watts):

‘ 800

Select Your Model:

‘ BBP-AR-1500-PSW-ONL v

Description:
1,350 Watt Tower UPS (Uninterruptible Power
Supply) And Power Conditioner

Battery Option Selected:
UPS With Internal Batteries

Product Link (Click To View Pricing & Details):

https:/fwww.backupbatterypower.com/pro

ducts/1-5-kva-1-350-watt-dsp-tower-ups-

uninterruptible-power-supply-and-power-

Realistic Estimated Battery Backup Time:
(HH:MM:SS)
0:11:54

sl Claganailly CluSill (6 g jal)

z a3 A0 Jlaa¥) aaa Gla (g5 clile Loy
Basaia iy galipal) dlile (ayey & cclglly Adial
T agad Jakd L culas a8y . Juadall e M\@
LIS ay laalge calii B3 Jlad) o3 2aY aal

428 |1 cilarsy j¥50 899 4 D Jaadl 12a
ONE Extra External 4L a| 4:l<a) ae . Loy
Aol i ) sadl 2l Battery Pack
saall ellaat Ul Jhall 4 WS Gl Bl Gang
Lead Jiaal) G

Battery dec di—aliy 355 glsi¥) Lans A5
@lgl jladl b oSaw ¢ management
Load Jue L_iaf Lgiarg cdoylall om0
Al Jsao sl jaadl geay Al 13 shedding
sl i) saal ) i Uil
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$ 899.99

1500 VA (1.5 kVA) / 1,350 Watt (1.35 kw)
55-150 Volt AC Input / 100/110/115/120/127 Volt AC Output

Pure Sine Wave Clean Output To Operate And Maximize The Life Of Even
The Most Sensitive Electronics

Online (Double Conversion) - Highest Level Of Protection Available -
Battery Power Always Engaged, No Switching Delay (Phase Locked To
Input Power Source)

Wide Frequency Input Range (44-66 Hz Auto Sensing) Allows
Constant Voltage Regulation (£1%)

Constant Frequency Regulation (1 or +3% Selectable)
INPUT: 120 Volt, 15 Amp NEMA 5-15P (Standard Wall Plug)

OUTPUT: 6x 120 Volt, NEMA 5-15R Battery & Surge Protected Receptacles
(Standard Wall Receptacles)

Full Load (1,350 Watts) Estimated Run Time On Battery Power:
e Up To 11 Minutes On Internal Batteries
o 3 Batteries, 12 Volts, 9 Amp Hours Each
e Up To 35 Minutes On Internal Batteries + 1 Battery Pack
e 9 Batteries, 12 Volts, 9 Amp Hours Each
Half Load (675 Watts) Estimated Run Time On Battery Power:
e Up To 23 Minutes On Internal Batteries
o 3 Batteries, 12 Volts, 9 Amp Hours Each
e Up To 1 Hours 56 Minutes On Internal Batteries + 2 Battery Packs
o 15 Batteries, 12 Volts, 9 Amp Hours Each
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Weight: 33.1 Ibs.

Dimensions (Inches): 6.1 X 10.2 X 15.9 (W x H x D)
Operating Temperature: 32°-104° F

Operating Humidity: 20%~95%, Non-Condensing

e Operating Elevation: 3,280 Feet Without De-Rating

e Includes Software For Windows Monitoring & Configuration

: Dl

«On-Line Connection L e il 4Ll diylll je UPS ) duagl (9a1 Goh ellia
Jee oL iy <Interactive mode i «Standby Connection — 1L Cijes (53] 3k <lligs
Transmission Time | ztas Ll say las age o8 Glus o oS8 eJshal ()6$ 4 5leal
05 B A dardll L De algall Jsaa (gads Al an e ey 4l gy cdendl) b Jaxl
198 8)sSaall AU eV & JEN) Gahs - Joske ppe Glapdaill (e
e Zero in case of online ups
e From 5msec. to 12msec. in case of standby ups
e From 3msec. to 8msec. in case of line interactive ups.
2 Y paubal) aagll 8 4 LaY LInteractive mode — 1) Juasi diysha jela Ml (<Al
) g Uaki) i Lot Laily (UPS ) (DA (e L3330

>
@ AC SOURCE IT LOADS
POWER e P
INTERFACE '
INVERTER
— NORMAL POWER FLOW ——»
f STORED ENERGY POWER FLOW -----9»
BATTERY '
CHARGER ' DCLNK RECHARGE ENERGY FLOW =
vV N

BATTERY
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Nominal Max. Conductor resistance Current rating Approx. | Approx.
Cross , - - overall weight
sectional area DAt ACHt _Lald, L?Id Lf’ud diameter
20 °C 70 °C direct in in ..
ground ducts | free air
mm? Q/km Q/km A A A mm kg/km
Two core cables
1.5 rm 12.1000 14.600 24 19 20 10.1 120
25 rm 7.4100 8.870 30 25 28 10.9 145
4 4.6100 5.540 40 32 39 12.9 205
6 m 3.0800 3.690 50 40 50 13.9 255
10 mm 1.8300 2.190 65 D5 66 15.8 390
16 rm 1.1500 1.390 85 65 88 17.9 527
25 irm 0.7270 0.870 110 85 116 21:3 770
35 rm 0.5240 0.628 130 105 143 235 965
Three core cables
1.5 rm 12.1000 14.600 21 18 18 10.6 145
25 rm 7.4100 8.870 27 23 22 11.5 190
4 rm 4.6100 5.540 35 30 31 13.6 270
6 rm 3.0800 3.690 45 36 39 14.7 340
10 rm 1.8300 2.190 60 48 53 16.9 510
16 rm 1.1500 1.390 75 60 72 19.0 710
25 mm 0.7270 0.870 100 80 94 2207, 1050
35 rm 0.5240 0.628 120 95 110 251 1360
Four core cables '

1.5 rm 12.1000 14.600 21 18 18 11.4 180
25 rm 7.4100 8.870 27 23 22 12.4 230
4 4.6100 5.540 35 30 31 14.8 335
6 rm 3.0800 3.690 45 36 39 16.0 425
10 rmm 1.8300 2.190 60 48 53 18.5 650
16 m 1.1500 1.390 75 60 72 209 910
250 0.7270 0.870 100 80 94 25.0 1360
35 sm 0.5240 0.628 120 95 110 251 1650
50 sm 0.3870 0.464 145 115 138 29.3 2225
70 sm 0.2680 0.322 175 145 171 329 3065
95 sm 0.1930 0.232 210 165 209 37.8 4175
120 sm 0.1530 0.185 240 195 242 41.2 5205
150 sm 0.1240 0.151 270 220 275 459 6400
185 sm 0.0991 0.121 300 245 314 50.7 7960
240 sm 0.0754 0.084 345 290 374 57.0 10330

300 sm 0.0601 0.077 390 320 440 63.3 12915
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sl axia 5 PVC 4 Jgiee ¢(3-phase) ass¥) (Db alas QIS sl o a3 dauall o2
Jia DU s3a) 95mm? (g5l pgie A & aladall dabise « 4—coresalily «multi-core
Neutral Jias 50mm? aakic gy Jiase ) ALyl o lall dklal) Phases)

14-2 JEd) 8 WS dald) Lol o cdbaaill (ans elia) Koy 4l JaaY

4-2 Jo

9(3x95+50) +25 mm? PVC/CU coulsl) aa¥ A1 dapall fna La
:Jad)

aaliia U ie dlle ) ALyl galadl Jie amulti—core JulS Lual o iad daval) o3

.25mm?

5-2 Jubo

¢ 3[3x240+120] ) drsall Jra Lo
:dad

1 tl:.i.qj ctg‘)b:\l\ uJ:_ 2\1;4}4 «Multi—core 1 &).J\ (e Q)—I\S kY] APEN) @a:\ ;\.’__.\..4]\ XYY
Gl JIS S 3 Neutral ) ahae Laiy (240Mm? (gl 3D (50 JIS S 4 Phase
.120mm?
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Neutral Jdbiukd| Bd kil o 9'2

Al of Wybas (adal) (Y ¢ oxuba 13ag (Phase ) adaie Caas Ll (35S Neutral ) adaza

a1 IS 8 il Cung D) Phases ) e Jla¥) ol Al 8 5l 48 a0 Y Neutral

Slls AN phases e Ul i e Jily siall e i BN Jlaa¥) g gana (39S dunplal)

Vs i (a8 138 aoklly o1 .Phases 1l ahia (o jraal Neutral J) adaie ¢5S of Lnada ()\S8

Al Jlea¥) 8 dald JlaaY) ol 8 HSail) Ll oKay

Hlgie leliniud @lia Uy Phase J) ahaie caai N I adaze (05$ of 835 palls Gl clasacsg

U a8 k) 13g] z a3 Y Ll (35MM? e jxal) spaall cOLH Alls b~
o L atas iS55 e deas) (g 43) & clas Bagans Anlai@y) olsas oY Neutral
sl e el (566 MM adate JASIG L can g adae 13 AasyY ) OSH Jans
6 (sl phais agl agraes 3-Phases+ Neutral 11 o iay 1385 4x6 mm? :

.mm?

(UPS 5¢al L il i< 2l of Power Electronics sgal e Liginall Jlaa¥) dlla 3 -2
e Gaual Jia (el L) desy Ulal Phase (—U LgluNeutral ) des Jiads iaiad
5¢a¥l sda (e Algn Al Third Harmonic ..} s Neutral .0} 5)a 42 8 g )l &igaa
($13la L Ll Gads Ly pend Wil (e 3l Harmonics ) e g3l 138 5)5had) 4 <Oy
.Full Neutral Cable <BL\Sll (10 &9l 138 canng
Aopsldll laalll aadi ) seliay) sy Alls & Lo Full Neutral Cable <D\ axiis =3
dad ¢ Uy die iy Lae 328 Third Harmonic ) 4aé aéips Cus Florescent Lamps

.Neutral 2} & ,lall

il Yt Sl | S i) 1 0-2

;s Lgie SN EOLISIL Aalaial)l JSLEAN e el Sllia
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Power Loss al gail} §8aly & saal) 1-10-2

dami Power 0SS \giad & Gadlal myets QIS (o e dlsaud) Electric Power 4 )¢Sl 5)yaal)
g Jalge Bac

Byl b aaal) dad i) LalS Y daglie )y WS ail jiaa

Oe cren sdag cInsulation Loss Lagall Jusall Jilall DA 53l 8 Clagite Slia L —2
:3-2 dalaal)

P =VZ@CtaNS..ireerrriminnns 2-3

gl G dediddl Lghll oy (JIKIL ) Jilall s2lal LOsS angle sl dug)y o (§) Cus
—V Ay e abian oag 25-2 Ui 8 LS puiial) lall ug phase ) e aga gl
Bale e Al culgill (sas) (8) dglilly .Load I iy sgall (eS8 ) Power Factor

il Pla Power loss ) sl LalS Lgiad <ol WS Ll maalgll (g cgal (e d5le

I
|
A Ir
Cx S$R== 5
I
Circuit I > v

R
25-2 K&

cylall Lam Gasy 1aay (Metallic Sheath Loss asall Cidlal) b agd Lol elliag -3
b i S ey cInduction Gl il Jaed) GG 4 e ) Induced Current
Syl 8l
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O a5 e Lalily SBI Cang &5 g «BSH Bha daja 8 ¢ il i Clagaiall 838 aeng
Bhall of L L e Lpeiial) 1Al (e B l) (gslass Bl gial) el o e «JASU (gl
Lol doegil) Ayhall daglaall e V) cans LISH cas Alla b cagn JSD (e Aoy i)
gl daelig

Oil 455 OIS ) zlas Wil — ded—n (585 clasial) Cum — Jlad) agall LIS Ala
2672 <3 LS 2yl g BSH ol el ol seslen canlil a235 5 Filled Cable
B Jhall Cilids 4858 ansy (53 cCore J Chaliia b dgage cujll o) sy

26-2 J<i

O83 Jlae Jsha o Bl (g (& laliadly clelinVh il 4l cOUS e gl 138 Cung
SV ok 3B Lee lelin ) SL A olsi e (g il caidia) (Sl 3 cujll aaaid (i)
GUlA adi o Ledlad 13 L Jlael Cagan a3 (peg (cle i)Y Lala) 8 JoSD) s)lha a0 g lis))
il (g5iame (aliad) il gl level uulia yut Sl 8 i asg ReServoir 4y asses
il vie Ay aigan cuy GUBAT 2 las COUS 03¢ o ey - LSH jlue Job (o dilaia 6
Aot mual g LA Ly Gsiaall iy iligie 8 (Lasig laseas) s IS die 5 i)

PE 1 DS Lelas cilag 1ol DK 230

& path) @byl 2-10-2

Slo ol oy palls e Eua L 5dlie Ll Ball oda (3l aiSE (JSLEAN (e AT g Aliag
zoas ek ) dulud) JSLE (e BSD Qs g s Al Jilad) cliads Pla QS Jsha (520
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Leakage w,—.adl il o Charging Current ;s &l Ly il 13 PR SNEPIILLy IS g

:4-2 dalaal) pe Ll 138 dad sty .Current

Molt JL Lalae Jaal)l agas sa V

(0= 2nf) @)l DA e JASIL L () Llall 235 Jasp @

.Farad Ju 4.4 (Capacitance) 4~udl o C
Slall dad ) LS LIKIL Aalall Capacitance — 1 culy gl ¢Juiall aga ol Lal<a lia (yag
220 kV 2ga <DLl 8 ok jiash€ ISTI3A L)) dosy il s oS Jgha e sl
Uk dad olé (Critical Length zjall Johall o) disaa dad ) 0 Joha Jias Ladie
Power—1) JS o ias 138 5 .Ip JASU il Ll Al dsbe raa JulSH (o apusiall il
132 KV ) daglaia b zpal) Jshall 5 ¢ lgie danll oy ol 5 ey 8 JASH DA dlgiial)
i 24 Km 1) 400 KV 1) deshie b zoal) Johall 138 Jeay Lt <64 KM a
S\l deglae a1 3-10-2

250all Sl e s 2053 Ll jilsn (b Ll daglie ded g i) Ll cOLISH JSL&a (e
Laedl) Aabial) ruad o8 (a9 lela)) lall aaj o)y WiSOuter Boundary Zos Al JoSll agas 3
Skin ) adaad) il sl salall ada ey siaal 1eS s Ly et 3 Jaapall plaid

Ll e L ey Gsll) ldl) gial) Gas (272 U i) (Effect

Current direction: Current distribution:

@D QO
OClan 0.0

27-2 K
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Gun Bl Jans OS5 oylsns JAT QS aaag 13 g Lol abadll QIS daglia o ) s o
B3l sl o(olad¥) a8 Ll LS 1Y) el Leg—mey e aelall (bl SIS Ll Jaey
ar ) Aledll dalisal) el ddde (i Lae GraSlatie gaaladl (A lall IS 1) Legin ol
DAL spalall sda ety ¢Lylat dgunall Aagliall (o Aadedll diaglie Liad aitii & (ray il L
O Adlisall l Ll LIS daglae 3 adalls 5 (28-2 <5 hasl) (Proximity Effect) (g)glaall

000

60Hz. 1000Hz. 400KHz.

28-2 <
§5) mlly ldlY dag\ie yas 4-10-2

Ligia da )2 20 xie LU Laslia o (572 Jsan Jie) LI Jglans 5)sS0al) daslaall of lilaaY
O 13 Lehaaad camg da (25 (e 450 40 ie Lo 05 ClasliSl) (s 3) ¢ (Ryp)
Ao ) Crues Aaglaall Alaadll Aol CGloa Koy .lld o el gijha dapn Ly 4 Laxdi e QS

:5-2 doleal) (he 3aaal) 3))yall

0.004 gl Ly wlaill 0.0039 Qf °C (55l Jaasall 83lal (gHlall Jalaal) 8 O
(psuiastU

Aaledll gyhall da gy A T
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Sl sl sals Egan ) 350 of oSa XLPE 5 PVC ) lsas J3lall JaIa dgha il puss
- ke ye Jladlly Guldl e deasall mhav OIS 13 LawY — gypeall b LS (Water Treeing)
i laliall 8 dadipe dad 3 Jlaall 55 Lalas asmg 3 2ol of oSar Jlaall Uil aaed
Jagy cadhll e of Jiledl dals ad il Tl aniy 3 (5S38 (il 5 Juasall mhans G ilegil)
Ballall s3g) o) ela U oy eBadll 4y Lo piay s ClaladY) s 8 -8 138 cileyis

Dl bl AV b g

sald @ bk} 6-10-2

i,k sic Voltage Drop sgall 8 Jags Cison 8 cauwall g cOUISH JSU e aal (ad adally
Raslias ML 3 Ll Lol Zad e agigl 138 Ciigig « 0 oadl (il vie sgalls 43jle el
el

BUS DUCT mud| (0 buia| 11-2

las drana asiaslV) 5l Culadll e @il e Bl sa5 (Bus Duct Il sa DS Ly ollia
20-2 U5 3 LS inee IS JA1S Leamas 0 Algaas
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b il Jg¥) ol a8 eVl (e HES 8 cOUISE La Bus Duct ) aasis
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3 5 Alle ahls dead OIS pe Jaladll dlla & Liad Sliaie Bus Duct ) alasin) s
Gl s3a G Lt o (A Jlea) l€e 05 o dlla (B ol clajle Jsha o cilasi Lgia
A e 4K,40 Plug=In Units 3 of Taps 1) olSa a0 maay laaiad 2 g e yurall L6

31-2 <5 0 L oS DN daghia it e 8K el Bus Duct

(3 Bus Duct 1) daluse (o 5 58T cDLISN (e gaee 220 Lgaling ) dabusall of aé )
Alaie cwlS 1) Reliability dudlad) dualaicy) say wlid ;23 Bus Ductdl oo jaats UK oK
Bus Duct (sl ()Y ¢! 5 03gd cJaall Jing Lodaall ddais (g (W—ag (s i) Continuous
Oe SN jaias a cDlasll o3 o aslaag cctliniall sie Lo EBlaagl) e 230 e A A

Jac )

Medium power
busbar trunking

Switchboard

Small power
buskar frunking

Tap-off feeding
secondary
busbar distribution
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Bus Duct 1§ g}yif 1-11-2

:(32-2 J<3) Bus Ducts J) e glsif 2D cllia
.Non-Segregated Duct s Js¥! gsill —1
.Segregated Duct ey Sl ggall =2
.Isolated Duct _awuss Gl gl =3

— 1 O 3gasall Jial) sl (8 98 — anY) (e aaly 5o LS — DA ) C ol Gl
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agin Jualsh (525 Housing asall HULY1 Gt Jals DU Phases 1) 05 Jo¥) gsill i
2072 UK & seaY) Oslll cajelay il sl Culinysdl (e sl ) cudil (a)lse o
24-96 In” (4 pladd) daliss

A Phases I sy (s iaeall JUSY) a1y Joalsh dllia (5SS gl 3 Lais

135 «Jaiia HoOUSING Jiaee CDle DU Phases — 1) ;e Phase J<I ()< 5aY) gsill L
candll lpans ce Lla Ay jee 2D Phases JI o e
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o ) paen (3 (2972 U3 (3 G35 sl k) Ll Alelall Al Ul an g
sales il g8 2400 (o oY1 ageal) Ala & bl oda iy % 98 e i sslay uladl
salall sdag ¢ (4-2 s all ik Class-B) Ll (61130 °C  is Jesi djle
lely danin Y Epoxy ) sales .Epoxy Powder Insulation & (azigpag e 55—
S Ausi b aalas Lind salal) oy Ladiladl lgalsa ) oalls ALYl cBilion dna Galsh

Aals ghal 8 Lleall sda 25 Bale g ccDlagl (shalic Jagd oDall (e s . Lgada 53l

Bus Duct Y \aale 2-11-2

AT Jladl docyd baan Jaal (accessories L"_|U);lq) Ouag J) sale Bus Duct 1l Gt'*’
: b ol dxilall accessories cilislall aaly ojlue Jsb

a0 o ol Agly b wi Jaal aasins Elbow 3 -1
LCalylal EO ) dayit Jaal padiing Tee J) -2

L@l gal ariing Offset 1l -3

Slalls aaaill Cagyla slelyad @lldg 238 50 ce Jshll o) 13 aadiusy sl dlay —4
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b9 -Bus Duct ) (jn5 ale LS o Jlail Jue 2ie a2dting Cable Tap box 1l -6
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139



Loyl clanal) @ S Juadl) AanygSl Cilagasailly CluSial 8 aasal

Combination Elbow Tee Reducer Expanslon (If needed)

33-2 J<a
Bus Duct N aual) cilawlgh) 3-11-2

OIS A5)lke Juagall adate (el el Ll aless sa 1S3 WS Bus duct — ) cilew aaf o
Joaally (OIS Alla (5 D) doeatll e J3ladl Slagd) (e Cisal) lad way ol o _S)
sl un BD I &\}Hi aal Jread un 6-2

BDJ & ) sxe s AW and SW 3W (il glil aga aaY
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w W
\;\ %ﬁ | %‘ ? '? ?‘7'
A A
AR JLA ST
- 24 -
= — — -
fo S
TFig 12-1] [Fig 18-2]
§ |
=g R = 5 T a2
LA g AR
34 34 -
LTats LTats LTats =
L I D—n__ |
[Fig. 18-3]
Table 18
Er—
L T e T e ] e e
630 41 107 6.1 68 7.1 7.4
800 62 128 83 96 100 107
1,000 86 152 o1 108 13 120
1,250 108 174 106 126 133 143 121
1,600 164 230 144 174 185 200
2,000 210 276 175 213 28 247
AL — = &35
2,500 2126 352 236 284 299 322
3,200 (2)164 428 288 348 370 400
3,600 (2184 268 316 78 208 440 182
2,000 @210 520 ET: 26 456 493
5,000 3)184 686 474 56.7 612 64.4 s
6,000 3210 764 525 63.9 683 740
630 a1 107 109 133 143 155
200 a1 107 109 133 143 155
1,000 57 123 130 172 186 203
1,250 73 139 169 21 229 251 18-1
1,600 108 174 244 295 324 356
2,000 145 211 303 295 223 46.7
cu 2,500 635 195 261 396 507 558 616
3,200 208 316 488 59 647 712
3,600 2126 352 536 676 744 820 .
2,000 @145 390 606 79 847 934
5,000 @ngs 290 792 1014 116 1233
6,000 3145 569 209 185 127.0 140.0 o
7,500 @3)n9s 719 1188 152.1 167.5 1849

# H 2 107.5(3W+GE, 3W+50%E) / 115(4W+GE, 4W+50%E) / 125(4W+100%E)
6-2 Jo>

Short 1 s Jeady Voltage drop agall 8 Jagsglly dagladl dals Jolaa Sl of LS
Ll (aa) e mital z3led Jia AaEl Jglaadly L cblsl Al 8 LS Ll circuit
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Aluminum Bus Bar Table 321

Im| nce x 107 2/100m, 60Hz
AMP Pz

630 13.98 4.07 14.56 1017 11.48 12.71 13.85 14.87 15.66 1]
800 797 262 839 6.77 774 8.66 953 1032 11.01 11.52 11.04
1,000 6.83 2.2 7.18 721 8.25 9.24 1037 11.02 11.77 12.32 11.84
1,250 555 182 5.84 7.36 841 941 1035 11.22 1197 12.52 120
1,600 3.82 123 402 6.43 7.36 825 9.09 985 10.52 11.02 10.60
2,000 3.08 1.00 324 6.52 746 835 9.19 996 10.63 11.12 1067
2,500 240 0.80 253 6.41 732 818 9.00 974 10.39 10.86 1040
3,200 1.9 061 200 6.41 7.34 822 9.05 982 10.48 10.98 1056
3,600 172 0.55 181 6.52 746 8.36 a9 999 10.67 11.18 1074
4,000 1.54 0.50 162 6.50 743 832 9.16 993 10.60 1.09 1064
5,000 1.15 037 121 6.03 6.90 774 8.52 924 987 10.34 994
6,000 1.02 033 1.08 6.49 743 832 9.15 992 10.58 11.08 1063
Copper Bus Bar Table 232

ince x 107 2/100m, 60Hz

630 749 407 853 890 an 930 818

800 749 384 842 820 9.04 9.80 1049 11.07 11.50 1167 1038
1,000 549 299 6.25 779 855 924 985 1035 10.72 1082 952
1,250 439 245 5.03 7N 8.66 934 994 1044 10.78 10.86 950
1,600 310 1.7 354 7.09 177 839 894 9.40 972 9.80 860
2,000 240 135 276 6.96 761 821 873 917 946 953 832
2,500 1.86 1.05 213 673 737 795 845 887 916 922 8.06
3,200 154 0.85 1.76 7.05 773 835 289 934 9.66 975 855
3,600 135 074 1.54 6.94 761 822 875 920 951 960 842
4,000 120 067 137 693 7.58 818 870 913 942 949 829
5,000 093 052 1.06 6.71 735 792 8243 884 913 9.19 803
6,000 0.80 045 09 6.92 757 817 869 911 941 948 828
7,500 0.62 035 07 6.71 734 79 842 883 912 9.18 8.02

Actual load current Actual distance(m)
1) Actual Voltage Drop = A x Vd x X

Rated load current 100m

2) A (Load Distribution Constant i) @ = 1, Concentrated load
ii) @=0.5, Distributed load F
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Short Circuit Ratings of Phase to Phase(kA) Table 34

"

Rati

630 24 14 36 21
800 42 24 36 21
1,000 50 29 51 29
1,250 62 36 &5 37
1,600 95 55 95 55
2,000 121 70 129 75
2,500 132 76 150 107
3,200 169 a7 191 110
4,000 200 140 200 149
5,000 200 150 200 200
6,000 200 150 200 200
7,500 - - 200 200
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¥ PN
g g LM, los I s - T R gron L]

G L a5 i LaaY) ol IS5 Al Gaadls Gagans Lalas <DL 3 adad 4o
DLl Jomd i ol o LS il dagl Lanys S lin) (b ity 8 L) G S g i) Cugas
A yeS) laall sy alaee 8 aliad 5 Ll 8 e U V) Glass) e Algiaall a5 Aey

S adalgdll e 50 s et g ¢ (((Circuit Breaker CB J) o Lisll .a

CIRCUIT BREAKERS uml/ wind gui 1 2—2

dllia) el (yied 2uat (Rated Voltage 1) ded s aa) sale CB ) Ciliialse aal 2aam
(o)) 12 dlg b Al Clialse
e Rated Current deq (AMp)

e Short Circuit Capacity .SCC (kA)

& w92 Continuously [ ulCB 1) &y o (S Lo il dad 2aan ISV
(_):UA%[L\) D9 d\éw Standard a:\.u\:\é ?7-‘5 L@J_g _)_..\.mi)!b u.n\.a]_g «CB 1 Juad
6 <10 <15 <16 20 25 32 40 50 63 <100 <125 <150 <163 200 225 250 «

300 «400 <500 <630 800 <1000 <1200 <1500 <1750 <2000 <2200 <2500 «
3000 <3200 <4000 <5000 <«6300.

«Short Circuit Capacity SCC _paill dau dad g3 CB J) clialge 2aa3 Al dulill el Ll
Short Circuit juadll ¢l CB_ Lglaaty o oy Jlall dad il gy dag o(KA) — (uling
ol as Bpmg 53al CB 1) lglaaty (o agucaial) of LY L ahally Adle ad g cBsinn o 90

gl adl Lelaaty of aodally dgasiall (uly Bagane Jlgh saam Yy cAlilly
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: 2 (KA 4 4ulis) Short Circuit Capacity I &l aall el

36 <10 <15 22 35 50 75 80 «100. (kA)

6-2: Jla

¢ 25A (10kA 4de 5 CB o agaiall La
:dad

«CB 1) 13 SCCl iad g3 10KA 1l Wi 4 (Rated Current jidl jlall s 25A 1) L
oo okl )y 138 @il Jaads o 0930 25A (e BB s () das o (SaCB 1) 13gd 5 (s
Ldaal b gl ¢ siniall s i) 820 2an W) e CB ) (i 10KA (e Jal a<1 25A
w13 Ll L gal 530 CB ) s s o S Mg 10 KA (e L yeadll s oS 13)

(A By aaladiid sale] (Ko Yy Byinae CB ) la 10KA (e ef Zasil Jaall s

o) CB (el 8 (35l clelaniy Al peadl) dac dad o Lulid Ciign CB ) jas (o JaaY
Chde g Yy DS 050 Y Laj S 63 A il el ki ST CB 5 10A (g5lan (yiadll
Sall oyl AT g TOKA 5 iad da s 4l 100A 5l CB el 8 Gyl Ll cculgal)

cilgiall GYT ) Jeay a8 43ls 100 KA (golcs ynl a4l <1 100A

(Industrial CBs) éa\,sk\ ool @A) blai 1-12-2

Rated peak withstand current Ipk:

Rated Ultimate Breaking Capacity lcu:

& (low) 3o W 3aps cdamage 4l sy of (g0 Al —aiy o pdalall Koy Jlae s (ol

domestic— Jb ag yaall goill Alls A (In) 301k ! ey i cdndustrial CBs 11 AL~
.type CBs
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Rated Service breaking Capacity Ics:

industrial circuit— Ul L <llyg (100%. <75 50 25: LGl aill (e dashs loy (0 dpns Ji
adalall glall 8 e Ggaad ellhg Juaanll (s Breaking Capacity J) ii cus .breakers

aalal

Rated short-time withstand current Icw:

Baaly 4l W saaly piiadl) laaasy Hlas) Cigylh caad aaldll alesy jead Lo ol

CBs wmdl ¢/l 1 3—2

g5 @lligh (duyeSl claaaill 8 lgaladinl 3 CBS ) (e glsil 5ae @l o) ) s Sladl &
LWy A aadny 5 «Power Circuit Breakers — g yaall g 9ill gag danigiall 29gal) an p2iio
J—siia Jlen g Jalsl o ol Lot Jilall Jmd 8 0)50 (5Sy ¢aiipally o wsgiall 2gall il

.SF6 s <Air CB 4 «Vacuum CB L ;j5& 5 .Relay JI sag JuacYl cali<y

CB ;5 Relay e lgif 3 siladl gl o (abiati (mpiiall agall A< 3 Leasisall gls¥) Ll
sl Al ) Lgmsn (Sag gl (s b

MCB |L=ial 5 Miniature Circuit Breaker aws: Js¥) o

MCCB )Lzl Molded Case Circuit Breaker oy : Ul o

ACB J)Laials Air Circuit Breaker awg: GGl o

GFCB )Ll 3 Ground Fault Circuit Breaker awg: al)ll
FUse 1 sag Aidasll b agas 4ty 41 camasil) b agic Ciliie Slgn dng LS
&by -Short Circuit ,adll chls Jead e 508l 3 g8 Jo¥) DA gl sl 8l
L) A el lgle piiay il Rated Current ) agaa 34-2 (<

bl et (e Al duyeSl) clenall (e Dleall axiiad bl el L
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Circuir Breaker Ratings i

10|16|20|25)32| 40| 50|63 |80 | 100 (125| 160 | 200|250 |400| 630|800 | 1000 1250) 1600 | 2000 | 2500| 3200 |4000| 5000|6300

MCB ACB
MCCB

34-2 (<
MCB :,4) g5il} 1-13-2

&= 5305 3-phase U s ae padion Leaaal (CBs ) a3l glesi L jela 35-2 J<a b
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Jlaal) aadi ¢ G Juadl) 4yg) Cilaranailly CiluSll A aasall

Jsaall b LS Categories 1) Jlea¥) avus llia o Cus cloaii JST 55aYl cduyga ) o Ll
.Sl

Type due to Methodology | Code Customer Category

Normal Residential Dwelling, Houses,
Duplexes , Apartments , Villas,

C1 | Palaces, Istrahat , Labor Housing,
etc.

Normal Commercial Shops,

C2 Commercial Shops, Commercial
Stores, Gold Shops, Pharmacies,
Boutiques, etc.

C3 | Furnished Flats
C4 | Hotels, Motels

c5 Malls, Shopping Centers,
Supermarkets, Hypermarkets.

C6 | Restaurants, Coffee Shops, Cafeteria.

Area-Based Facility Type Offices, Commercial Offices,
C7 | Government Offices, Office
(Area Load Density Method) Complexes, Banks.
cs Schools, Nursery, Private Training
Institute.
C9 | Mosques

C10 | Mezzanine in Buildings/ Facilities

c11 Common Area/Services in Buildings,
Roof, Corridors, Stairs, Piazza.

c12 Public Services Facilities, Outdoor
Bathrooms, Washing Rooms.

C13 | Indoor Parking
C14 | OQutdoor Parking
C15 | Streets Lighting
C16 | Parks & Garden
C17 | Open Spaces

Lad s ciabiodll Con ol Joad) e paad elidant & jlailly A€l Jlaadl a1 Jglas llia &
(Kl JleaL alall U Jsaad) 6 WS L Jeall 3¢l casliall CB ) élidass
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Facility Category ( C1 ) : Loads Of Residential Buildings - 230/400 V

Constructed Area Total Connected Cireuit Breaker Constructed Area Total Connected Circuit Breaker
of Building Load Rating of Building Load Rating
[m?) (KvAa) (AMP) (m?) (KvA) (AMP)
25 4 901 127
50 8 20 925 130
75 12 950 133
100 16 975 136
101 17 1000 140
125 20 30 1025 143
150 24 1050 146 200
151 25 1075 150
175 28 40 1100 152
200 32 1125 156
201 33 1150 160
225 36 50 1175 163
250 40 1200 166
251 41 1201 167
275 43 1300 180 250
300 46 70 1400 193
325 50 1500 206
350 53 1501 207
375 56 1600 220 300
376 57 1700 233
400 60 1800 246
425 63 1801 247
450 66 1900 260
475 70 100 2000 273
500 73 2100 286 400
525 76 2200 300
550 80 2300 313
575 83 2400 326
576 84 2401 327
600 86 2500 340
625 90 2600 354
650 93 125 2700 366 500
675 96 2800 380
700 100 2900 394
725 103 3000 406
726 104 3001 407
750 106 3200 433
775 110 3400 459 600
800 113 150 3500 470
825 116 3600 486
850 120 3601 487
875 123 3800 513
900 126 4000 540
4200 567 800
4400 594
4600 621
4800 648
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t ) Joaall 8 LS aipe e ISV Jaall clidany (ald Joan peli glel) 4 Ll

Code Customer Category Loads included* VA/m*
C3 | Furnished Flats Lights + Air Conditioning + Power Sockets 175

( )
C4 | Hotels (Lights + Air Conditioning + Power Sockets) 240
C5 | Malls (Lights + Air Conditioning + Power Sockets) 255
C6 | Restaurants (Lights + Air Conditioning + Power Sockets) 235
C7 | Offices (Lights + Air Conditioning + Power Sockets) 220
C8 | Schools (Lights + Air Conditioning + Power Sockets) 180
c9 Mosques (Lights + Air Conditioning + Power Sockets) 185
C10 | Mezzanine in Hotel (Lights + Air Conditioning + Power Sockets) 100
Cc11 Co_mr!lon SRR ETLEE (Lights + Power Sockets) 60
Buildings

C12 | Public Services Facilities (Lights + Power Sockets) 50
C13 | Indoor Parking (Lights + Vans + Gates + Safety Systems) 30
C14 | Outdoor Parking (Lights) 5
C15 | Streets Lighting (Lights) 5
C16 | Parks & Garden (Lights + Water Distributor) 4
C17 | Open Spaces (Lights) 3

@) ) daall gsh wans (g5 Baage il B e po e Jlaal ja ey lld ey dlile Loy
S Jgaall Jie Jgan (B Graagaill o & cJaall g ko ) dal sl s G «(category
(Sl (e dabiie gl das 4) £opiiall Jan ) Jsaasll
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TAELE 1: DE3IGN DEVELOFMENT LOADS (Eef 3EC 3TANDARD DF3-01)

i xasal

<

-

by Clas Al

-

-

) &

5

-

A

-

[ LAND: II5E CATEGORY DNESCRIFTION LOAD ARFA (S0, M) TINIT COMMECTED LOAT DEMAND LOAD COINCIDENT DEM.
B CATOGERY | W= 0F | FLOT TOTAL |BUILTUF Wk /M SEC VA ML T | 10, TIFTAL (R ET TUTAL
Ea e UINITS (AMERFUNE| PLET | ARSAS | TABIES) | Fa O ToTaL | FACTOR LINIT [T £XHN
I AHEA UMIT b EHE) EMEM. kYA

1| Hospitality [3° Hotel] 4 i 7000 7,000 240 7450 T A483 073 5,609 S ELD
2| P ki 13 i 30 637 97 s ISR S5E
] Seev. Apariments 2 i 2500 3,500 173 6,553 6563 o7 4554 4504
m 2| Retall Promesade 3 i 14375 | 24,37 233 20,400 301,400 o7 14,381 12381
= 5| Prae ki €13 i 30 3,340 2340 0g 25493 159
| Commumnity Fad itfes - 1 23 i 2,000 2,000 230 343 3417 0E I74.15 37418
|Parking 13 i 30 54 3361 s 42 BES 43 555

Totsl OF Phase -1 27561 0= 23,164.B4
| Hasaitality 4" Hobsd) 4 i 2500 2,500 23000 240 5,00} S0 073 4,500 L300
o] Parking €13 i 13,060 30 252 383 -] Eib] 313
11| Residantial Apart. [High End) [ 1 FEIE|  Tesd BE A0 143] 1Z32B.0723 Pt 034| 4230 32457 ENIS0853
11| Parking €13 i 57404 30 1,722 1721 s 1,378 1378
m 12| Support Retail - 3 3 M 3,233 76 £13 233 105 210 oz 7L 147
= 13| Parking i3 i 1,040 30 31 31 [F=] X F=3
14| Commiunity Faciities - 2 23 i 2000 2,000 1450 230 43 M7 s I74.15 7446
15| Parking 13 i 1,787 30 54 54 s 42 a3z

Totsl OF Phase -F 13,193 05 13,679.33
16| Residantial Apart. [Mid Hizh] 1 pa ITER| 7.Es4 BI73E 143 9340.71| 1308142 Q34| 3243E21s)| SIETEEIE
17| Parking 13 i 45 55D 30 1,354 1338 0E 1,138 111E
12| Support Retail - 2 3 pa ITER| 7.Es4 IE5 233 58 196 o7 ) 137
15 |Parking 13 i 1,114 30 33 33 0E p T
M 20 Dtice L) i ¥RH0| 5500 73623 230 16637.3] 155373 o7 1154623 11585 33
= 21 |Farking 13 i 102, (5 30 3,063 I063 0E 3,450 1450
22 | Community Fadfities -3 23 i 2,000 2,000 1as0 230 43 3417 s I74.15 27415
23| Parkine 13 i 1,787 30 54 54 05 43 a3

Totsl OF Phase -3 22,184 0% 18,963.20

Tokal Project Load 3,344 0.5 32,%74.89

Gl al)

£

Jlaad) ks :

193




Slaall juads @ GIEY Juadl) 4 lasaailly CluSal B aaall
:aailtly aay Aol 2-1-3

lisse Equipment 31 Jglaal) alaaiuls VA/M? aasinly of W/m? Il Qa1 i (Ses L
LS () 8 dglie Jle JleaY Bl dijadll o oliy) el aladin) dande o
:NEC JI (e 35aldl)l 2-3 Jgaall

2-3J ) g
Type of Occupancy Unit Load
Voli-Amperes
Per quare Meter

Armories and auditoriums i
Banks g
Barber shops and beauty parlors 33
Churches "
Clubs 22
Court Rooms 22
Dwelling Units® 33
Garages — commercial (storage) B
Hospitals 22
Hotels and motels, including apartment houses without provision 22
for cooking by tenants®

Industrial commercial {loft) buildings 22
Lodge rooms 17
Office buildings 3%
Restaurants 22
Schools 33
Stores 33
Warehouses (storage) 3

In any of the preceding occupancies except one- family dwellings and
individual dwelling units of two-family and multi-family dwellings:

Assembly halls and auditoriums 11
Halls, corridors, closets, stairways 6
Storage Spaces 3
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RPPARECTRIE S S RV (|

S0 dla Y gadd gty 1-2-3

HUY) JleaY il Jaall 7ol - 0eSh daad) (30 %50 ) %20 o 5LY) Jlaal IS
& LS 50W/mM? s ) ilaad) b LS 2W/M? g Al Sl 8 pope e JS

el bl 3580 e Aardionall dall Cigg .o Dlall
Colaalll il s 581 i) 8 1,8 ¢yt 38 (W/M?) ol 5,61 Jleald o JasSly
) 30 0o st ey ety bl 3 SV 35S OIS JBall s e e3840
Y5 20 W/m? Jsa 538 ey oy Sl il ikl 8 maaali AlaY) il 3 50 W/m?

oald 35 aag Algy JSI (f LS ey sae JS ey 35S0 138 (Y addl) 038 dxalye cany akalls
p b LS — )lsl 26T ks — 5)Y) Jleal ot cu gl 8 JE) Qo e clg

Al Sl 15 W/m?

ol 30 W/m?

Bkl c¥sall 5 Al 60 W/m?

alal) e lally Guladdly bl b 30 W/m?

gl (SR a6 B s LS 3l Al ) Jlaa) 373 Jsaall g
.NEC ., j,Laia) 4 National Electrical Code
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25 Sl

20 salaadl oSl
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15| Ay dl rall s Gold

20-16 Colaall

20-15 A

25 bl

10 DL
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adyiall gaY) e @l Jlea¥) s 4-3 Joan

(W) il Jasl Sleal
P S Gl

800 0.5 tan

1200 0.75 tan

1600 1 tan

3000 2 tan

6000-3000 sbe las
5000-3000 S O

100-300 O3l
1000-500 | gy e
1200-800 Al

Wl el alin — el Jleal o (Sl e — Jlal) e diesill sda o sl
W/m? 30 120 o sl Ll ity IS il b Soja) 2616 ¢ et by W/m?
VL) sl alasind ali W gy dlld 8 adly 50 W/M? 1) Jaay ciliseall 8 jlad

Aoy Cagg Suall Jia Aliall g2 ) Ay ¢ el
ceisSl sl b LS Aahiadl (WY & (Sockets) dalal) Jlaadl i ad aey 5-3 Jsaalls

Lalall mylaall st Jlaal : 5-3 Jsan

W/ m? sl Jesl LA

50 - 30 Jldl/clelaa¥l Gy [ calkal)

60 — 40 ity POA|

20-10 gl

2 : 6 Circuits (each of 20A) aldadl
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calil) Yl psaz3-2-3

Adgiae i ol Guviga dulginse (o Gl il clluad G sl o W Al B e
blall Gyl Lake JBY) o 005 o elseSl (uiga (o cang oS cciully 2, (uiga
Split units dlaiie clasg S5 2 G ae Jio D) (ans b 2ilally LSl JleaY Loyl
lasha dalisall s ouslial) yeSl) el il 6-3 Jgandl goall (Sarg cdalisall Cajall syl
- raall 2<N

Compressor JI sy Laiy 1s (lax’ 4y el lilad) ol cals /o)l 5ga) Alla b2 dlisale
S e O Lagin B8 i (5 Al g eanly iy B Laa (PDlany Y Lagild aolally s a
cbbuall (8 (2l das gag) Legia LS aadins 13l

Split I clasgll )iy Glaw 1 6-3 Jgaa

daliwl) Jaadal) s A )eSl) Basgll 5)38 Bassll 44 y)jall 5)2al)
Hagaial
i GAly/ob | LBl | oh) BTU/Hr
(o KW w | (f
12 -10 1/50/220 1.5 1.540 1 12000
18 - 15 1/50/220 1.6 1.930 1.5 18000
25-20 1/50/220 2.670 2.670 2 24000
30 - 25 1/50/220 4.20 3.745 3 36000
40 - 35 3/50/380 4.50 3.5 3.5 42000
50 - 40 3/50/380 5.00 4.5 4 48000
60 - 50 3/50/380 7.00 6.25 5 60000
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1- 3 Je

2n s 500 Aialcs Sl daal Sasall Jasll s
: Jadl

.2y 15000 = 500% 30 W/m? = Luwjall 5,0Y) Jlea|
.y 60000 =500 X 120 W/m? = i) Causal) Jlas]

JuzdV 8 cayall iall d2aylas Sockets dalell zjlaall Jleal a8 gl ¥ asasal) daads (Y
Laladl Jlaa¥) (8 camusall Jady ale =53 20 3sas Gapiig eplaall e Cana sl (35S ¢
. (2000W = 20 X 100 = i)

caling 38 wlallg ((15+ 60 +2 =77) 77 kW Loy (g5l 2masall 130 Saall Jaalls il
cllad) Jleal 48] aey Lo cpg piall Silgil) sensill (g clgidy) die DS

Ll ey 1389 «660BTU/Hr/mM? Ll e BTU lasgs oy (Ker cinill Jaa of JaaY
(U500 K U 2 L 985 ¢<330000 BTU/Hr = 500 X 660 Jss N sl 13¢] & lins
27.5 X ) Loy (g5l Lo LapgS Jalas degill oda g cays ol 27.5 = 330000 12000
Adavs dad oa asatll alaa o i) Ald) Al (ga s duf dad a5 60 KW = (2.2
G ealn ol s Lo Ly o o adl) oda aes of Jlie¥) 8 3aY) ae (2.2 =

Llgdl)l bl

2-3 Jue

150 (sohous AR IS Adnd) Aaluaally Aid 12 (e AigSa AyiSur Bilaad ¢Sl Jaal) ual

Q@JAJ:\A
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Jal

Lgaall 32 dalise Of asleall (b ¢"d2il] Adedl) dalisall’ mllaiaa aladi) Sl 8 La s
Slo e sgalls igaall Aalusadl (Y A2l ddedl) dadad) dabuall (o ST Laily 0585 padl diny
Ly oy s 180 Lialie Al 42306 Ly s jglially aDLA) (Jia Blanll dalall adliall (he dans
Y el Jlaa¥l Gla die Ll adalls cape e 150 o Ledals Gledl) dal il 253 Y

23l Aaledl) dalisall Jy 2l 4gaal) daliall cuiily
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alibual) Johan pfastuly runily 3-7-3

Linna dai ) Auabdic Al dad (e 530 Jalaa Cpuat] Lsthall KVAR 1) dad Glus oS
ol At elyw dsgal) af puand oy Joaadl e of Adaadle pe) 9 =3 a8y Jsaall alaaaul,
clley tan ) 5 cOS dad ANy Cpatll U8 5508 Jolee dad jundY) dgeall Jiay Cam . (ansgiall
" KVAR Rating of Capacitors ..... " Olgiadl it Bagasal) daull saaeY) e Tasly lias o
KVAR Il (s (yiiaill alalisi die 53gasal dailly . Ll Jpomasl) csllaall )08 Jalas 4o Canen
& LS gl i) da o Juantl KW ) dad 8 Lgajuial aih - lins ol ieas cper KW

LA Jad
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: 7-3 JGa

2 LS piadl) daddiual) cldi€all duuliall KVAR 1) s (Jglaad) aladiul
0dd (pwial Giglhaally 0.7 (golaww 4t 5)a8l) Jaleag 500 kW 4fjad i) . (aliad) JUal
(0.95 ) Juail Augtl

:dadl

i Gfladl) adali die g (0.95) suaally (0.7) deall PF ) dad 2323 9-3 Jeaall ladanls

Fggl dusllaall KVAR 31 Jlaa) o) i 1385 0.692 (55l KVAR [ KW 1 ¢

Q = 0.692 x 500 = 346 kVAR

Y el Lognal) Loy Aatl) (et a9 KVAR 115 (s50ua per phase syl o ey 13ag
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558 Jalaa (a3 2ic KVAR [ KW 1) 0 s : 9-3 Jgon

Factor K ( kvar/kW )

final cosy
initial cosp | 0.80 0.85 0.80 0.9 0.82 0.83 0.84 0.895 056 087 088 088 1
0.60 0.583 | 0.714 0.848 0.878 0.907 0.938 0.970 1.008 1.042 1.083 1.130 1.191 1.333
0.61 0,548 | 0679 0.815 0,843 0.873 0.904 0.236 0,970 1.007 1.048 1.096 1157 1.299
0.62 0.515 | 0646 0.781 0.810 0.8539 0.870 0.303 0.937 0.974 1015 1.062 1.123 1.265
0.63 0.483 | 05813 0.748 0777 0.807 0.837 0.870 0.904 0.241 0.982 1.030 1.090 1.233
0.64 0.451 0.581 0.718 0.745 0.775 0.805 0.838 0.872 0.30% 0.950 0.338 1.058 1.201
0.65 0.419 | 0.549 0.685 0.714 0.743 0774 0.8086 0.840 0.877 0.919 0.366 1.027 1.169
0.65 0.388 | 0519 0.654 0.683 0.712 0.743 0.775 0.810 0.847 0.888 0.935 0.996 1.138
0.67 0.358 | 0488 0.624 0652 0.682 0713 0.745 0.779 0.816 0.857 0.905 0.966 1.108
0.68 0.328 | D459 0.584 0623 0.652 0.683 0.715 0.750 0787 0.828 0.875 0.936 1.078
0.69 0.299 | 0429 0.565 0.593 0.623 0.654 0.686 0.720 0.757 0.798 0.846 0.907 1.049
070 0.270 | 0400 0.536 0565 0.594 0.628 0.657 0.682 0.729 Q.770 0.817 0.878 1.020
0.71 0.242 | 0372 0.508 0,538 0.566 0,597 0.629 0,663 0.700 0.741 0.789 0.849 0,992
072 0.214 | 0344 0.480 0.508 0.538 0,569 0.601 0,635 D.672 0.713 0.761 0.821 0.984
0.73 0.186 | 0316 0.452 0.481 0.510 0.541 0.573 0.608 0.645 0.686 0.733 0.794 0.936
0.74 0.159 | 0.289 0.425 0.453 0.483 0.514 0.546 0.580 0817 0.658 0.706 0.766 0.909
0.75 0.132 | 0.282 0.398 0.426 0.456 0.487 0.519 0.553 0.590 0.831 0.679 0.73% 0.882
0.76 0.105 | 0.235 0.371 0.400 0.429 0.460 0.492 0.526 0.583 0.805 0.652 0.713 0.855
077 0.079 | 0.209 0.344 0.373 0.403 0.433 0.466 0.500 0.537 0.578 0.626 0.686 0.829
0.78 0.052 | 0.183 0.318 0.347 0.376 0.407 0.439 0.474 0.511 0.552 0.599 0.660 0.802
079 0.026 | 0.156 0.292 0.320 0.350 0.381 0.413 0.447 0.484 0.525 0.573 0.634 0.776
0.80 0.130 0.266 0.294 0.324 0.355 0.387 0.421 0.458 0.499 0.547 0.608 0.750
0.81 0.104 0.240 0.268 0.298 0.329 0.361 0.395 0.432 0.473 0.521 0.581 0.724
0.82 0.078 0.214 0.242 0.272 0.303 0.335 0.368 0.406 0.447 0.495 0.556 0.698
0.83 0.052 0.188 0.216 0.246 0.277 0.309 0.343 0.380 0.421 0.469 0.530 0.672
0.84 0.026 0.162 0.190 0220 0.251 0.283 0.317 0,354 0.285 0.443 0.503 0.646
0.85 0.135 0.164 0,194 0.225 0,257 0.281 0,328 0.369 0417 0.477 0.820
0.88 0.109 0.138 0.167 0.1%8 0,230 0.285 0,302 0.343 0,390 0.451 0.583
0.87 0.082 0111 0.141 0172 0.204 0.238 0.275 0.318 0,364 0.424 0.567
0.88 0.055 0.084 0.114 0.145 0177 0.211 0.248 0.289 0.337 0.397 0.540
0.89 0.028 0.057 0.086 0117 0.149 0.184 0.221 0.262 0309 0.370 0.512
0.90 0.029 0.058 0.089 0121 0.156 0,193 0.234 0281 0.342 0.484

§y8al) Jolak  Suile otY) cprwasl) 4-7-3

C Il dad o e 13 5 oty o Loagd o€ee 508 Jalea (8 AY iy (e Jlaal¥) il il
Jand Ll Aagdl) 338 daas 3 KA aladi) Cige aal (g ¢y o Al Cang laliswa 1)
) 5o load 1 iy DA b i) agal) e el a ) duyeS) A8l aga pd) e
Aad o adieg pil) 13 (e GBS 508 Ll oY S8 (mieds e sali Y1 J ellX (daal)

(Al agall cile b Pla Aledll pie 5y08l A3

Automatic Power i, ulidl C dad & 2Sa5 daghier aigill culagl 095 AS Gdll o3a = Dlaly
oo lhag (Ko il e dliadie cile gans Lol 565 s (APFR (Factor Regulator
sle Clegenal sda i 5 J a8 APFR 82 Kot g dalall (o s dilidg ai (5ilsil

(claslll sagl ladsat 4-3 S5 a5 5l Jalas 0 2ie C ) e 3 oSa ML 5 Jalye
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tulatllY s o3 o} 5-7-3

eseall BB I e i€l (S5 o Jo¥) Hlaa¥l (i) aumy SLY @ljlas) sae llia
KVA 1) (s Lgie canlSe B saaia Alall oda 8 5—3 J<& 8 LS aidial agall
Jsaall e Jlaa¥) Caiang PF 1 (malassl e dasll) calalyadl caias o «sLasall Demand
Lol el U dalgl) DK 28lS L 5yl KVAR LI iy PF L ot o S35 (ST e genll

LAY 138 G L 13ag AaY) KVAR I (i Ly esd ) an ol ) <DL
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U g5 e alag) abaidl Jolae e clld 8 W Tas aenlly oLeSU dunige (pe IS 5200
Aale dicar agdl

Harmonics Ay il 6-7-3

PF 1 aa Jaf e Jaal) ae glsill e A pung (o gt Al JSLER (s ellia
Cun 2251) 4 ¢ ) ae Xo wliKall (Reactance) dgles (mleas) o JSLial) sda sl
X¢ = L
2r f C

O sia 13gh B X dad bl 139 X Al LalS a0 fil) da candt ) WS ail ey 13
KA ladl ) (sa8 e Short Circuit gilSy sl culsial)

Llaal) BLall 8 39n5e e & aakallg Pure Sine wave olS13 50 Hz sansi oandall il
las aaly <Harmonics I Cajes 50 HZ 1) cilielias (e claa i Jaad el lSaal) a8y
High-Frequency i SCRs e (ssia3 il duig iSIY) 53¢aY) g8 Harmonics — 1) s3a
Ll 200,60 gl (f Adaadle pe cHarmonics ) jseds 8 o 53¢ o305 Switches
.Pure Sine wave s Y

Leild a1 a0l £ )lke 5,8 Cauwiy Caang 13 (Harmonics) ddlall culaajll s of La Liags Loy
.ol Short Circuit cagas J) (a5 a8 1)S3 WS yukad daya Xe ) dad (aleds) 8 oty
T=3 I8 A S @l degann e Mgl e ja Inductor caliay A< Sl sda Dkl
AL Ll il Z 25814 A8 glaal) daid saliyl elldg

all Inductor ) 1aa aial Al de ganal daalsll JASH 3 351 Jshall aadius of (S
Lol dadl 12 . 4liall Inductance ) 4ad e Joaall Cildd sae Lo a8 Joa 4l sl
de gtie Harmonics 1) i€ 13) Wl ¢aaaa 235 oo 85l 554l Harmonics ) cul< 13 e
(lES aa glsil) e Active Filter pagl 7l alall a2 8 AT Ciig (e Byaaiag
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7-3 JKi

: alligala

o %zl e 58 GBS degena ol ESA) 05 o el dlaje B el o aa -1
Caliay ) dlay) alledll e 5538l Jadid gunall daidll (o 7135 4wy (KVAR) allad
aghiall Ly e ) dnlal) e Judill Cagplal dam 5 asen)

sl dhugiadl La@l e 2115 4wy (&4 Rated Voltage (il agall dad jloal o3 =2
Oamenill dglladl) dlladll ye 5,08l dad )b Lole (Rated voltage r.m.s) gulul e sliadl)
b gt 440 I sgall Ladll o3a 531 (S LS s 400 5a5 Jidil) 2gn die (ol
ol ol ageall 8 Adle Harmonics asag cpi dlla

1.3 1, 292 8 41 Long—Time—-Delay Setting | (< CB daufgy cald€all dilas a0 =3
A ahl s et ¥ s 10 1 e Ja Y Short-Time-Delay Setting 1 (55 Lo
Al e e |y b Lde L ead) xie Inrush

_ KVAR

n_\/EVL

remember :sing =1

5adsag dlle adad da e il (585 O cand CBS 1 (e Yy Gl cnenat ol 13) Ll —4
Lllal) sylall ilagall Joas Lgal Ll Ayl pailoadll ey (Current limiting HRC) ,Lall
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LS, Adalal) gl asl jleail 5 Short Cagan vie 4) dald (lEall Juds (ye daslll
o sl e Al il B e gana o sgall g ) Gns b (B sy e
i) s s las D —a adll dae (00 05 o amg GBS e Jalially ¢ ol 13
b e g li)) il 5 deganal) Gudiy SAT sl Jleaail (of Cagan J8 elld 5 s Ty
R

ol e 50l Jalee (uund GldSa e gane ae dexiiudl Contactors I sl 2y =5
0o 8y 1.5 alad o daaas (45S5 Gy (Rated normal current) golall ol Ll
LS de ganal inall Ll dad

A §)dmrd s anliall G5 35080 L S3Y adasin) (Ko 10-3 Jsaall -6
Al Sl Sl 8 8380 Jalrs el s ) Jleaa¥1 aal o ) s sl =7

cield bl e (ggian Al dala )Y jileal Ldeall cilaslll ¢ Induction Motors

& Al reactive power I lae¥) L asl of Loglaall cilE€all 5)0 araal b el —8
dj;.d\ @Jﬂ s walg dj;xd\ &

SN (5ylshall Mga Jurdn Als 4 GBSl Jadl a2di0n shedding contactor asag el =9
Agall Gl e agal) g i)l A1
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10-3 d}d.é

OUTPUT RATED VOLTAGE 230V, RATED VOLTAGE 400 V,

(KVAR) 50 HZ 50 HZ

RATED FUSE CABLE/ RATED FUSE CABLE/
CURRENT i CURRENT i
- GV (mm?) (A) (GY) (mm?)

2.5 6.3 16 2.5 3.6 10 1.5
5 12.6 25 4 7.2 20 2.5
6.67 16.7 35 6 9.6 20 2.5
7.5 19 35 6 10.80 20 2.5
8.33 21 35 6 12 20 2.5
10 25 50 10 144 25 4
12.5 31 63 16 18 35 6
15 38 63 16 21.7 35 6
16.7 42 80 25 241 50 10
20 50 100 35 28.9 50 10
25 63 125 50 36.1 63 16
30 75 125 50 43.3 80 25
33.3 84 160 70 48.1 80 25
40 100 160 95 57.7 100 35
50 125 250 120 72.2 125 50
60 = = = 86.6 160 70
66.7 -- — -- 96.3 160 70
70 == == == 101 160 70
75 - = - 108 160 70
83.3 = = = 120 200 95
100 -- — -- 144 250 120
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t oSl @adll 58 Cluad ullad 52 llia

;(Conveyer iSaidl sl caubia) J 6 ciglal)

daa motor shaft 1l e gl il Forces (gl duaslaas )0l Glua a3 Gl 1
5l s oy Pully 5K (1 oaie &l al) Shaft o (st o g elgs Al 46Kl Jlaa!
S e SiilK Torque &igas i Forces L) oda (Forces .0} oda lghana e panis

b)_\ﬂ
Torque = Force x Radius (N.m)

cyaall 553 et (o 2y
A o daal slladll Al iea) S0 oo Tabens ALl 5oyl e castladl (IS 1348
Aalaall Ui (RPM) @haall (50 e pus Aaslans dhaall 5,58 canead Allall 38 b (il

T(N.m) X w(RPM)
9.55

A e ot KA Ludadl) deyully Ao dlall dejud) G AR o S

P(Watt) =

V x 60
a):

21
sira) V (M/S) deyun 2LSYM Kg) Ledys Aise AS clipaty alall g clyndl (o caglladll 13) L]
e Bilie o 53l Gla Allall oda 4 (Lojils Caly Audad ASja & Ceall diglladl) ASal)
Al ddaled)

F(NNm) XV (m . s)

P(Watt) = 6120

P AU Al G BN el 8 Jaalill Lgilun S T ) 6f F Cas
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Conveyor Belt ¢l il a0 394 68l Qs

Lhai iy Mass (kg) A€ dade uull 13ag ¢ jsaull aaly dosie Spme 58 Cilua Lia yglladl)
LS ) jenall e @ Dgly il el oL lale (N(RPM) de s 5,00 a5 V(M/S) e punn
s

P ASEl b eday ) (ool L (e pgi hadd) 538 L) Lgdde i A Al Qe

FNormaI 5 mg COS(H)

F gownhin = Mgsin(6) F applied

Fweignt = Mg
oasiall B e 55554l TOrques asied) (e glsil 2305 Ll o gt of oSar bl JSEN (e
Hlie e P e agiall o2 o ilis of zlins gasd Ml (Bl il dlgs 3 Lasas
il - liny @haall Gl daaia Bygamn dand (S jgeadl daghiia of ¢ AT e cdlyadll ddalyy
Al Llad) gl e
sl Bsdll o2a 5 (Gravity) Asiiall oLt O3g daiis saud) 8 28 568 & oY) 568l -1
F1 = Mobject X g X San

:945954!\;3;?}%@\5&
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Ty = Mopject X g X sinf Xr
B Hhd Caal AT s
seladl ) A Hsudl b daih 5agase b9 Gravity Force Load aus sl s2ag
Bagase s o L el OIS U ol
ekl Sl e Friction Force elluaW) dams juull &0 b 58 o 400l 56l -2
Y Jalay 35S0y e all due gy ol g Alsaiall sl 89 05 53L) e a5
oA el (s + Astiall 2B AS el ehal) ases O3s o) Slie) S - legin
Lanwt)l) 5, dils ) Lyl ddais Jan (Caaag of idlers sac ) Spaall ol KUV ()
B aje datie by iV 13 dause Motor Shaft e 45541
T, = (Mypject X €058 + Mpeir) X g X Upriction X T
IS 13 05 Lo ST e (5 qlallsy Lol of Ll el (IS slss 535m 50 55l o2ag
Ll )
. (Inertia ) 3130 jsumil) Aai £ S el 5a ddde il Cogllaall GBI 23all 3
fap Conveyer I o Ly sl i ol ddae oL Tt jeday G 53l 12a g
oV i Jad saall o DA (315 5 Yie a V iy N sy s sl (e
10)8 Gl 2y yaall Jax
T; = Fipertia X ¥ = moment of Inertia X acceleration X r
=] XaXr

.moment of Inertia ) ;& J cus

SN il e alanll cslhadll Torque 1) dad Cluad andies dalud) dalagl)
oy Al dlaty vl SN jpeadl o liall g Giglhaall IS 1Y) L ¢ s AL
8y9¢dall (fign Aalas (10wt Inertia Force, Fiuea —— 11 (lé ())ygal) 42yl
laall Cogllaall ajall dad sl 6l o(Fppepeiq = Mass X acceleration)

ip G el e
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T; = Fipertia X T = Mass X acceleration X r
Al dey ) ) Js—aasll dman asld (LD AS5all S oysall) oallall IS
. s (sl gy Acceleration J) oY i (ol ajall 138 maaws

e

.cglhal) daal) g lual o) dalaal) €)W ISEY) L:A

_ —h

:dad)
phadd ongd e calial) e hall (S Sl (e ade zlad et o3 bl ) of La
LS sl e bl Ay Sy 5 Y]

Treq = Mopject X 9 X Upriction X T+ Mypjece X acceleration X r

Treq = E X Mobject X (g X Upriction + acceleration)

:dligala

Aoyl Adpes ) zban ¥ Al caleall & ) ade la of 2aaY ¢ (AT 5 —1
vl 58 a2y s dah Aol 2l Ll L gy e A

ASL) SN aan 86 puage of ()il moment of Inertia, ] — dad lus 2y =2
B il e dgase (dsii yuul) ()9 + Algiiall AKH) YY) AlSY & e )
Sllg celami v Al U lahey LGS caafy 28 LU 5,1 €y o layhd Caat )
2060 aleall (e Laii 5,S01 J Glos oS

/=05 (Mobject + Mperr + MPully) r?
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o3¢l lae 7 igai 4y —dmguiie 48,3 ZolS G Jgtie Jhe QUSD dules (& Hgaull 3ale g
Leblal

A o ST) asis adl Aoy A5)ke 50 e Listlaal alua¥) elijat de yus 0585 G
andl (35S B LS (o = V;j(’ DL e ot LKA Adadl) dey  lg il dey )
oul) GR:1 Sl (gl i o g -dhadl Lo (S5 Gear Box alaai il sa ¢l
N BaS 0n Ge ool Ao Al 5l diadll Aoy pid jadll o Ll Sy i)
el a5 Tour ST ase (M wal) T dhyadll Galall juall ajall 5 cout imsal de

: IS Cueat Gear Box 1 sils e ajally dejud) of (ol o(daall Lo Llad igall
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Speed;, _ Torque,, Gr

Speed,,; Tourque;, 1
ey s <100 Nem 58 ) e deginge A ABS clail Cslhall ajall ¢ Dlia Licayd 138
Azl ) G Gy (5 mfs = 48 RPM) e o5 YT (asllas Conveyer
G55 10:1 4 Gear Box aladiul (Ko laaied (480 RPM aic juig Jasd 10 N.m o) o5
cong Al A s (S aadallyg L Lt
Jd 22ell Caen (g5l NO. OF Poles (Uil axe el Cumy dlyadl Cal sale) oy il L
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T(N.m) X w(RPM)

P(Watt) = 955
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¢ Jaall 13 sl AUl 508 aand (A 1lpul
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CTSC FERSIWRESTERCE JIVIRREITPIN (P VS MR ST P ERN

D od aT Bl e 5550 (55l de sanal Laladl Alsleal

fn

.

ft = McarUcar + Mcar - g- Sin(ﬂfj + Sign(vcarJ Mcar - g- COS(H) “Crr
\.—.\,—J \___\’___1 \

h fe Jfer

., 1 2
+ 51Sﬂ(f?car + Uwind,] Epaircdragquront (EJC&T + I}Wiﬂd)

f

Jwind
crr = 0.01 (1 =+ %Ucar) ’
where f; IN]  Traction force of the vehicle
fi IN]  Inertial force of the vehicle
frr N]  Rolling resistance force of the wheels
fg IN]  Gravitational force of the vehicle
fn N]  Normal force of the vehicle
fwind IN]  Force due to wind resistance
i rad] Angle of the driving surface
Mear 'kg]  Mass of the vehicle
Vear [m/s] Velocity of the vehicle
Dcar [m/s?] Acceleration of the vehicle
g =981 [m/s?] Free fall acceleration
Pair = 1.2041 [kg/m?] Air density of dry air at 20 °C
Crr [—]  Tirerolling resistance coefficient
Carag [-] Aerodynamic drag coefficient
Afront [1112: Front area
Vwind [m/s] Headwind speed

Auals saaal) 5aall s3ag lalu Lgie Lo il (g8 GO Calias dadly s3as 358 Jiay Y] eially
Llle e Aoy $)a Lgily Bpiaa adsal) dje of L s Wl Ly ¢Sly <Air Dragging Force L
(LY e als Laid A 038 3) Lulead) olsgll (o palad) 5l 5all 138 Jlea) (Ko

Aale by o @l 2 by Al AR (668 DA (puis T Lol s il
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second force is 10 times original force
F2=P2A2=10xFy

original force
F1=P1 A
area Ap  |SEETREES
area A4 (A1 x 10)
fluid
_ A _FR
= A Pascal’s principle P2= Az
Pi=P2 o
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() The cables that lift the
car are also connected
to o counterweight,
which hangs down on
the other side of the
sheave.

3 The built-in shock
absorber at the bottom
of the shaft - typically a
piston in an cil-filled
cylinder - helps cushion
the imact in the event
of snapping cables.
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) s depu (ply Jaall AS5al haall depull o Us deadied) de syl of JaaY L clslly
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V= Px75%9.81xsx(1-CF)

n
Where:

P Is number of passengers in the car.

75  Average passenger weight (75 Kg/passengers).

9.81 isthe acceleration due to gravity

S IS the rated speed

CF isthe counterweight factor (a factor less than 1).

I iIs the total efficiency of the insulation (taken around 85%).

Ala LSS A &) Torques — 1 elsil (e Jo¥1 gl o o laws 508l o3 () Jaa
aeliaall Gl abaray LAY Guegll a3 0y A1y (Basic Method b s 12y ¢ ysuull
s3gd Y1 padl) s A<, Al 2 g€ (e o5 cdhaall Adane 5538 08 Alalaall s3gy areaill fas
st Ly Y alae GISAN #4648 (Torque, Motor inertia, etc ) dad Cajas 4ia g Lasdl)
e el Inertia 1) e clall pad) ol A8l (< s o aall Al dail) 038 ) (g

NI

1Dr. Lotfy Al-Shrarif, Lift and Escalator motor sizing with calculations and

Examples. Life Report, Feb. 1999.
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EXAMPLE 1

In a lift system which has an MG set supplying its DC hoist, calculate the size of the
AC prime mover for a 49 passenger lift. running at 1.6 mv/s, if the efficiency of the
installation (including the MG set. the DC hoist motor and the shaft efficiency) is
70%. and the counterweight ratio is 40%.

SOLUTION
Applying the formula above gives:

Px75x981xsx(1-CF 75 _
e ( ) 49x7 ><9.<5’1‘0><_}.6><r} 04) _ 4o 44 Fr
n

So. 50 kW (or 55 kW) motor can be selected.l

EXAMPLE 2

An 8 passenger hydraulic lift. runs at a speed of 1 m/s, and has an overall efficiency of
80%. If the mass of the car is equal to the rated load in the car. then calculate the
required minimum size of the motor for the pump unit.

SOLUTION

As the mass of the car and associated equipment is equal to the rated load. then CF
can be taken as -1. Thus. applying the formula gives a motor size of:

_ Px75x981xsx(1-CF) 8x75x981x1.0%(1—(~1))
B n - 0.8

M

=147 kW

Thus a motor sized at 16 kW could be used .l

EXAMPLE 3

A two speed lift has a rated speed of 1.2 nv/s. and a car load of 13 passengers. If the
overall system efficiency is 75%. and the counterweight ratio of 50% is used. calculate
the size of the motor.

SOLUTION
Applying the above formula. gives:

_Px?ﬁxf«‘.S!xsx{f—CF} _13x75x98Ix1.2x(1-0.5)
n 075

M

=7.65 kW

Thus. an 8.4 kKW motor can be selected B
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saall deju 2085 o) Jadh dlie iglhally (11-3 Jand) alasinl sa maaill 8 V) sl
das o casthall Gigll caun padll 5508 2aa3 (e a3 o (uldll Glasgl ollas) la) dslladl)
5.6 5 cauliall dnall 5S8 aa< 395 &8l IS5 1.5 meters/sec dcpudl cupal o Jadll

X5 7.5 KW )38 jaall (5Sid aaC 1150 Agandl il ol Loy KW

((Mgand) Caai + \g3y9) Jalay Counter Weight 1 oY cililad) b asbins Y 45l (55 of JaaY
Anlal) daleall 3 LS Jlaa¥) e AV Caal) 0 il (gous b Y i 1]

11-3 Joan
Car Speed Feet/ Min. 100 150 200 250 300 350 400 500 700
Car Speed Meters / Sec. 0.5 0.75 1.0 1.25 1.5 1.75 2.0 25 3.5
Assumed Mechanical Efficiency | 55% 58% 60% 62% 63% 64% 64% 67% 70%
Motor HP Car Capacity in Pounds
Motor kW Car Capacity in Kilograms

75 2300 1600 1250 1030 870 750 660 550 410

5.6 1045 727 568 468 395 341 300 250 186

10 3000 2150 1660 1370 1150 1000 880 740 550

75 1364 977 755 623 1150 455 400 336 250

15 4500 3200 2500 2060 1730 1500 1310 1100 410

11.2 2045 1455 1136 936 786 682 595 500 373

20 6050 4300 3300 2750 2300 2000 1750 1470 1090

14.9 2750 1955 1500 1250 1045 909 795 668 495

25 7500 5400 4150 3400 2880 2500 2190 1840 1370

18.6 3409 2455 1886 1545 1309 1136 995 836 623

30 9100 6400 4950 4000 3470 3000 2620 2210 1640

224 4136 2909 2250 1818 1577 1364 1191 1005 745

40 12100 | 8600 6650 5450 4620 4000 3500 2950 2180

29.8 5500 3909 3023 2477 2100 1818 1591 1341 991

50 15125 | 10700 | 8300 6840 5760 5000 4370 3670 2730

373 6875 4864 3773 2945 2618 2273 1986 | 1668 1241
60 18150 | 12870 | 9900 8200 6940 6000 5250 4430 3280

448 8250 5850 4500 3727 3155 2727 2386 | 2014 1491
75 22685 | 16090 | 12375 | 10300 | 8650 7500 6560 5520 4100
56 10311 | 7314 5625 4682 3932 3409 2982 | 2509 1864

Escalators A} u\& jna 688 yaa212-9-3

Uaee A3 g 3] Gllasag a8 Lo dailall Jleal) e duyeSl 2Dl iy
ool e O Jea Chain bl e 295 Ohss (& aiall aludl 401 Jiatiy . aebad) (e
SlS na ddandg Aall & Basasall G ) esis (Ja) A AV LY 4 JSY) Gear
ol G Yiay (o)) steps Farall Sl B Alulud) Glals 93 24l Lea <Electric Motor
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Las ST (9o @l o i 138 Alad) 8 (1-CF) el ol 13y (uSlas (yg 2ase Y @
LK) Aol aeladl) 8 deadiid) Gl aall o

Frpesin(6)

Frprcos(6)

f:i'"m‘
o Passengers'weight

ngan(%)XSinH Xs+Py
B ns X nG X 1000

is the output power required from the motor in kW

P
m isthe average mass per passenger in kg(usually 75 kg)
g is the acceleration due to gravity (9.81m/s?)

n is the number of passengers per step (1, 1.5 0r 2)

Re isthe vertical rise of the escalator in meters

Rs isthe step rise in meters (usually 0.2 m)

© istheangle of inclination of the escalator

S is the linear speed of the escalator in meters per second (0.5, 0.65 or 0.75 m/s)
Py isthe power in watts needed to keep handrails moving

s  isthe efficiency of the step band

llc isthe efficiency of the gearbox

Abledl 0da Ao Jolae U b Lads
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9-3 Jha

An escalator has a rise of 20 m. 1s intended to run at a linear speed of 0.75 m/s, and
will carry two passengers per step (i.e.. n=2). Calculate the power rating of the
necessary motor. assuming that the total efficiency of the gearbox and the stepband is
83%. Assume an angle of inclination of 30° to the horizontal.

SOLUTION
Let us assume that the power needed for the handrails is 4kw and that the step rise is
2 m. Applying the formula:

I

Ry | .
n.=><g><n><|—5‘><$m(6?}><$+PH

\

P= o
ng x ng x 1000

TR
75 % 9.81x 2 x| (;—(':\ x sin(30° ) x 0.75 + 4000

P= =71.3kW
(.83 x 1000

The nearest size in this case will be 75kW R
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16-3 d}d.é
SEER 1Ton 15Ton 2Ton 25Ton 3Ton 3.5Ton 4 Ton 5 Ton
8 $§ 270 $ 405 540) 676 810 $ 545 § 1080 $ 1,350
9 $ 240 $ 360 $§ 480 § 600 § 720 $§ B840 $§ 980 § 1,200
10 $ 216 § 324 § 432 § 540 § 648 § 756 § 854 § 1,080
11 $ 196 § 295 $ 393 § 401 § 58 § 687 § 78 § 982
12 $ 180 § 270 $ 360 $§ 450 $ 540 § B30 $§ 720 $§ 900
13 $ 166 $ 240 $ 332 § 415 $ 498 $ 582 $§ 685 $§ 831
14 $ 154 § 231 $§ 309 § 386 § 463 § 540 § 617 § 771
15 $§ 14 § 216 § 288 § 360 § 432 § 504 § 6576 § 720
16 $§ 135 § 203 § 270 § 338 § 405 § 473 § 6540 § 675
17 $§ 127 § 191 § 254 § 318 § 381 § 445 § 508 § 635
18 $ 120 § 180 $§ 240 § 300 § 360 $ 420 $§ 480 § 600
19 $ 114 § 171 $§ 227 § 284 § 341 § 398 § 455 § 6568
20 $ 108 § 162 $ 216 § 270 § 324 § 378 $ 432 § 540
21 $§ 103 8§ 154 § 206 § 257 $ 308 § 360 $§ 411 § 514
22 $ 98 § 147 § 196 § 245 $ 2865 § 344 § 383 § 491
23 $ 94 § 141 $ 188 § 235 $ 282 § 328 $§ 376 $§ 470
24 $ 90 $ 135 $§ 180 § 225 § 270 § 315 $§ 360 $§ 450
25 $§ 8 § 130 $§ 173 § 216 $ 250 § 302 $ 346 § 432
26 $§ 83 § 126 § 166 § 208 § 249 § 291 § 332 § 415
Base on 9 cent a KW and 2000 cooling hours
15-3 Jlio

SEER=10 dalas 4l J5¥l5 (o 3 Legia JS 538 Cani (Silen Janniial i) 28l oy )18
.SEER=20 Jals 41 il

000BTUs x ((.09cents/1000Watts) x <3 ton 10 SEER system (36
2000hrs))/10SEER= $648 per year cooling cost.

S il s 0

000BTUs x ((.09cents/1000Watts) x <3 ton 20 SEER system (36
2000hrs))/20SEER= $324 per year cooling cost.
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sadl Sl il o & ey okl G pliny) sb il s gl z s Over Load — ) Slea o
il

fOver Load L ¢l&is¥)y CB J) oo cliniuN) oaall (1 Jg& —4

o at)s .Short Circuits aisyll [l @ld JacY) e gl & bl CB 01 (Y...Y aaally
a4V alie Lehatis 48 aipall lall el JUacY) L Loy JUae ) 48l pedas OL 1)
Se ) o gl lall udabinall 5l Akl Gds Jesy 456 CB ) L il S5 LS gl
Dy CB I Jeadnss &5 (g «(Magnetic Trip) &ilas) 8 1ys8 i Hlill dad

abialind Yl degash careatl) Jasll Qs 6-3-4

ot WS aaly ina (dy Sl paall (e degane (330 daglll o La A€ialinall JlaalYl 2y aially
ot hae IS e Ofnga Gftaglae (A ULl (e duegill o3 zlint w5 AL claY)
:LQAJ 63;}“\

JsT-max Aesanall e s el naat e ¢(lg) @ime IS el s s -1
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Lo Rl pilgall asacal 1 gl Juad) ) Slasaailly Gl (A aasall
b e )L el aaas ae (lraed) dyae <) Rated current giadl Ll aaas -2
rated-max 4e sl
:5-4 Jsaall 3 LS maail) Clghad 585 cdlyma JS e Cilaglaall 038 2 dasg

L S jme (535 dagll riagendl CB Jlg LSI las) aclsd 154 Jgaa

B aubad e jasis 63 dg (Group) clSimall degenal JSH cadl Hlo dad lua 1
:4-5 aladl (e (a5l w5eall CB
4_5 ISt (G rOUp) = IS'[fmax + DF[Z I rated Irated—max]
1 8) ssladll 8 disunall dasill o Sl CB jidl =2
BN Al e s 63l) @S adl) deganad Rated Current ) dad caua) -3
14-6 daladll (e elldg (o))

I rated (G rou p) = 125 x| rated—max + DF [z I rated I ratedfmax] 4_6

—8shadll 3 digusdl dadll e De-rating Factors Juesill ad sat cileha) (3ub —4
Ngia el 5-gshadl) & o)laal w3 QAU s of B 5 (3
CB Jl )i (g els (4—sshadl) 8 dugundll dailll o (Aol (36 s QSN jid) =5

& OlSaall dae e 4l Caiging (lS aall (e deganall sdgl (allall Jalas 8 DF s
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Ll gl ananal : gall) el AanygS)) clasanailly CluSial 3 aasal)

(Individual Drives) S jas de ganal Qllall Jalas :6-4 Jgaa

L Jelas | @il pmall a3e
1 1-5

0.75 6-10

0.7 11-15

0.65 16-20

0.6 21-30

0.55 31-50

:5-4 Jta

ik Laa Aiga3-phase cilSjas degaral aujgi dagl ana
SHP 5% <lae 3

10 HP 588 ¢lyaa 2

I5HP 50 &l 3

Cya Jals iielg «éljne JSI Rated current paall il dad 0 2.5 = el o el
085 sz\.mg P.F J\j AArN]

:dadl
z\-‘;}“%-‘d\ ‘_ﬁ Irated—max L3 & B Jd Irated OM\ Jl:‘m Ml

latoa (SHP) = 7.1 A

latod (10HP) = 14 A
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Al gl paanal 1 gall) Juall Aagl) clazaailly CiluSil) A aasal
liated (15HP) = 21 A-——————~ > (lrated-max)

tagdd e )L ol aaat ae cpgs IS ead) L Gavas
lst (SHP) = 19 A
lst (10HP) = 35 A
lst (15HP) = 52 A = >(Ist- max)

~4)Jsaall Cia DF = 0.75 (sl callall Jalae 058 by cculSiae Al Lal o Cug
145 Aslae (e 54 Jsaall 3 ) s2e W) oy T (6

lstart (Group) = 52+ 0.75 (3x7.6 + 2 x 14 + 3 x 21-21) = 122 A
A25A 5 121Ax8 il 150A alasin) Juabg (125A 58 caulia CB il off ey 13ag
1) 233 4-6 Aalae ey 54 Jeaall L8 LA sac @l by

lRatea (Group) = 1.25 x21+ 0.75 (3x7.6 + 2 x 14 + 3 x 21-21) =95 A

4 X 70 MM sa ()sglls saae 43 (st) S daadlls 5-2 Joandl Grua calia JIS Gl
(171A Jeas)
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Lol yilgal) aanai : gall) Jucadl AanygSl Cilagasailly CluSil B aasal

1504

‘ 25A ADA ‘ B34

) O O

o HE 10 HP 15 HP

6-4 Ji

raligala
.Over Load 5 g3 of dajyds JaY) LIS Hlad) oKaal) (e S .1
SO sae ol lall dayn 8l Jie) Leal) Latal of DL Jaad s cililee .2
OF Allalloda & STl e SSY Ly DS adaie ) (3 s O (Sas (&) Bylaal
ceall e el LU Wil ema (asd 7 s

b ael ) goal) (Sar yige JS Aalall il sl e oaiy Aalal) cililaal) .3
Gl Jl
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Lol yilgal) aanai : gall) Jucadl AanygSl Cilagasailly CluSil B aasal

[I, Jo %M[L aﬂ, JM’A,[L @ﬂ@lﬂ, AJ&JI[L
Dfiag Yy Lol Losanal yiiagy (cnlia IS 25 (ae CB i) disld) cilghadl) 8 WS jilsal) aransd
tdege cahylgal ADE dandgy CHLEAY) 38 daia (e ST 513 V) Wilgs avensl

daad o &l sl Cagylag csall Bl dap Lk b)) JS (ghall destll jlaal -]
(s
2wy ¥ I Ll xie VLD i (e Sll) Voltage Drop agall & Lassell sae laal =2
.(L@_\ C‘M‘ de;j\
JASIG 5y 5« adgie Short Circuit juad s e CB Jaad @lliSy LIS Jaas laal -3
.CB s
Alsd o e Lkl e cllin Gl Jadd Loned)ll LY e chlodV) ods Gada o3 Wlles
il 1Y) duepdll ieall e lghuln (Ko dals clls 8 oS0 aapall Jlal) ol dae il 5)0Y)
Jas 50 Jaally daslll o Die dalsdl)

S3) ] Jeueid| 3 | - J9E1 i & 4-4

Joans ally SE Jeadly 52 Joaal) Jie 8 5)SaRated Current I a8 of Cigyadl (e
Ol Wie tiine Cigla (8 pymge JAS O Ly (i il OIS 02gd daiaall IS, (e Lgale
(150025 o o Llal) dugia 4500 40 0o 25 Y JASIL Jasall Jansgll (8 hall a6
IS Lgrm Bl (3] Ty - degenal BVl AT IS Y pslae e QIS 058 O

RERLC P FETA

lig tally Jagpidl o3a (e S bl dagpd cialin) gl fale 1 ¥ Jlpeall

sl COlalae (cand ddlide ity Joeail) (Sgiuse (1aedig ¢ LS Jaent daalye oo dlladl oda
.(De-rating Factors) Jaeaill 4
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Ao A yilgal) rasal : galyl) (el gl Cilapasailly CluSial B gasal
ALl fant maat cialas 1-4-4

Thermal rating )l Jasill ] Jeasll daasiad Glbilee 820 (aua® 038 dxalyall dilac
tlealyall 038 (pag - duiall oL LIS 8)ha dayn adip ¥ s KU Clial)

hal) dajs il -1

) Jsaadly 550l adll ks elogll (A adan IS 1Y sall Hiha dajal lde JSH) Jea sl o5y
-4

sl Bha da o s Jaeal) Tl 74 Jeaa

55 50 | 45 | 40 | 35 | 30 | 25 | slsell s A

0.65 0.76 | 0.85| 0.93 | 1.00 | 1.07 | 1.13 PVC

0.80 0.85]0.90 | 0.95| 1.00 | 1.04 | 1.09 XLPE

84 Jsaad) aladinly Ll sl dayd G i comaall) Gli (V) 8 Ughae QI IS 1Y) L]

2\_\):\3\ S da)d s Jaaal) @LAA:} :8—4 djh

55 | 50 | 45 | 40 | 35 | 30 | 25 | Al s day

0.71 | 0.82|0.95|1.00 | 1.08 | 1.15 | 1.22 PVC

0.84 | 0.89]0.90 | 1.00 { 0.90 | 1.10 | 1.14 XLPE

e Bhall dap e AT Chsial maaan chlalee @llia Jially
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Lol i) avaai : gl Juail) AasgS) Cilaaailly CluSl B gl

:(Burial Depth)dall gas il -2

oAl (3ac Zsaal Jalas :9-4 Jgoa

Ji\s) alaie (am) AV (3as

Above 300 mm? | Up to 240 mm? Up to 70 mm?

0.97 0.98 0.99 60

H

0.92 0.93 0.95 100

H

0.87 0.90 0.93 150

0.85 0.88 0.91 200

:(Thermal Resistivity)a il de s gfal) 56 -3

LAl dae il daglaall prunat Jalaa :110-4 Jsan

250 | 200 | 150 | 120|100 | 90 80 | duall 4o gill 5al)

°C.cm/W
0.73 [0.80| 0.91 | 1.0 | 1.07 | 1.12 | 1.17 il Jalas

DSl Jalga (@gd el olad il —4

elsell & Ll Ll 5yslaniall DS axe maaad Jalas 1114 Jan

Jalad) Ao ol sae
9 e s | 86 | 54 3 2

0.66 0.68 | 0.7 [0.73 | 0.8 | Lauhll cilesanall monaill Jalre
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Ao i) ilgal) avanal @ gl Juadl

FangSl) Clasasailly GluSl b gasal

ca !t gyslaiall COLH s st Jalae 1124 Jgaa

roa) cad el elas il -5

S oy Adlucal) Algall axe

Spacing 30 cm | Spacing 15 cm Touching

Trefoil Flat | Trefoil Flat Trefoil | Flat

0.91 0.91 0.87 0.87 0.81 | 0.81 2
0.82 0.84 0.76 0.78 0.69 | 0.70 3
0.77 0.81 0.72 0.74 0.62 | 0.63 4
0.73 0.78 0.66 0.70 0.58 | 0.60 5
0.70 0.76 0.63 0.67 0.54 | 0.56 6

Bl Ll b 18shaiall LIS (G dilal) e (g sl Jalaa o il Jsaall b JaaY
&L\)\_ﬂﬁ\ 6.'4_9 z\ifjla &r_ \..4:11 ;ﬁ_g:\f_g ¢ o 30 _9‘ ¢ 15 2\3\.;.».4\.1 SJ:;\,\'}A _9‘ ‘(Touching)

Lad)) llealld Jally (AY 358 e aill Caliding (dime ASy5 (add dalull Jelaall

e ai ) Alpdl) laalse ) ol lgre Jala Al 3580 claalge ) a0 W) cang
Aaxiinal) COLbeall 538 (8 gl (uit b manaad Jalra (g0 ST Gadas ) Uil 1) 4l LaaY
cansliall il ) Jgeagh dal (e QST aadal) Quanill 3 bsas apua
On Bgh dllia 5 a8 coaly sadinal) Ll Glaalsdl ) aag o) aaae IS e s
Sy cilite e avanaill Cshad Qa1 coaly sadiaall Jslandl (g QUSIL Ua 8,00 Jglasl)
e Jgan 8 lia dad ol Lia dad caalia)
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Ll gl ananal : gall) el AanygS)) clasanailly CluSial 3 aasal)

Jala ol elsgll 3 8ysule Jals LI Giguaddl Current Rating J1 oo (s clacalsad) (ans .4

Jasdy cphall o2 AT ) Il e Glae ol 2L s Jaly o (ciadl) Bilall ypule

oe ST @yl oda Juaig <Cable rating aie caesy Lals Yoaa 3yhll oda (e dayyh (S

JSI Casliall Joaall anal (56 o s udigall G an 1385 DU paal ddida 3yl 8
coalyy 5aaiaal) Lol Cileualsall Aanlie die adlin adalls dag c(3yball sda (e Ayl

:6-4 Jla

disie A0 50 sall Bla ils 13) 95mm? daskis PVC S dlaady jLd i 52 L
:dad

95mm? LISl (dusie Aoy 25 sie) aphal) dsandl) of ass B Jeadly 5-2 Jsandl e
Gosia 50 daa) el sl Jalea of 22574 Jgsal (g € el 209 5 shsell b poumnsa
:had 158A (gl 4352 50 xie I 13 meaall Thermal Rating Jl Julls <0.76 s

0.76 x 209A = 158A

5-2 Jpaall b LS 200A Ll

7 -4 Jla

e 50°C Lgiha L5 b Ga b Gsiae 240 mm? dahis PVC J\S i) Jasil) cawa)
AT pllS i i 80 (3as

:dad

082 Ls‘gl.ug z\.l)ﬂ\ bb; C’*‘M d«ebu 8_4 d‘gdﬂ\ (e
0.7 szl-‘-“:’ (ug.um)ﬁ\a ?@.Il ua)@.\) EJ}\A:\A&\ a‘)\;t&!\ Qe @M:\ Jelbas 112 —4 djiéj\ %)
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Ll gl ananal : gall) el AanygS)) clasanailly CluSial 3 aasal)

@bl daaill (3 el 435 58 LU andal) Jaatll o ans G Jeaills 52 Jganll (hag
32 558l Cagyhall ks LS g

435 x 0.7 x 0.96 x 0.82 = 239.7A

JsSadl Rating ) (e %55 (e ST Gl Qi) 13g] =l Thermal rating ) O e 12
Hauldl) Jglaall

Gadll 5-2 Jgaall 8 o€l il lade JolKN) crandiady calanail) oda culaal gf clif Jaay
OsSi Sl Jals salgiall shall o ira) JASH Jaly (gl 2SI Giamand maaaan g0 S
shal Basal el Ua ey - JSH @linl ) aslalls (s35m 130 (LKD) (e 5203l Bl (ga e

:8-4 Jla

dala cualy Giphl) G 08 74 S8 b LS Gl JS8 o BS 18 3aa Gypllas
O phal) LIS eI maaual

000000000
000000000

000000000
4000000000

C
%
L

7-4 J<&
:dadl

tob LS 1174 Joaadl e ramaaill ol (35S oyl (yic gane (8 COUSI g Alla &

0.7 = 4l OIS pt] mpmaall Jalas
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Lol el asaal : galyl) Juad dangs)) clagaailly Sl b aaall
0.7 X 0.8 0.56= = (02e) ¥ d2pyhall mosaill Jales
Pl Akl 8 Jal

0.66 = 4y LIS putl emaatl Jalae

0.85 = Gl blSl maaatl) Jales
0.56 = 0.66 X 0.85 = (L) Ll daslall et Julas

bl deaill (10 56% () JiSI Jress (abd g oillall IS g iyl G B8 Y 03
sy

:9-4 Jla

L A b Ot Bt o e 300 A g L Jasdl cualia PVC JlS L) ygihaall
AT GllS lsas o 80 Gas (Ao 50°C Lgila

:dad)

0-82 (gsbow sl a mamaat alas 184 Jsanll (10

0.96 (sslows AN (ac sl Jalas 194 Jgaall 10

0.7 ol (Oeadia agd) as) Brglaiall COLKN dxe anat Jalae 1124 Jsaall (e
b WS cliall Ll Rated Current J) Gl 38l (Sar il

300

I cable = =501A
0.7 x0.96 x0.82
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Lol yilgal) aanai : gall) Jucadl AanygSl Cilagasailly CluSil B aasal

e maaws e (@lsill e b€ ) 2 bai GG LAl 13 Jeaty QIS 2as Y 4l Cung
04) Bslaiall COLISN sae il Jolee i a3l lag (XD (e Yay daol 5slaiall LK)
tsgn stlaal) lall s & (a9 <0.7 V23 0.63 muad (124 Jsaad)

300

Icable = = 557 A
0.63x0.96 x0.82

Ol 138 Jeatl 185 MM (goluy IS paie (3lsill e (bimga cllS ) 7 bins Ll a3t
. 2(3 x 185+95) mm? :5sall e Jal) (i<

il (oot 12 el et gl ey H-4

Gy lldg) JASH L daans ) Cagplall lads (yhall Jasill Hlaay B Sl e oS ey

Ll e Voltage Drop agall a Jassgll of (e <l aey SBY Cany 43l ((De—rating I cDlalas

2 %8 sl ciuanlall Ciglall 3 %4 g e mgansall Lanlil will ey o) LN g5 dain JSI

(706-3 zshin Clealsall ar H) (olshll gk

tland 5aal agall Ligua ple (e <l L O aid aahlly

Loty Cpuatil) Clalll e Belia) Bad (mleas) ) (o Jaid 1% dowis agall 8 lagsgll o 4
3%

(P) of psteal) (e cagall palissls sad Al 5)al) du lSma Lo A Adyiall 536aY) Lams
e sl a5 deall (A sb pRliad) Gl @3 ey = V x| X cOs(@)
ey e o lad gl € 05O Y e g lapY) 1a o) AlKadly Al iy Ll
s O Mty JLall b Bl o3 yads QI CB ) (o imy 1363 ot 10% sy OIS Ll
Ol ae La)Si A5 daps w855 o5 (e g B3l 038 e (Sl Dleall Jlass g (8 3
Lisw axe e XU Lueal cisla La e .(Thermal Runaway) Glpa¥) dlsjd doay s
e zyanall dasl@ll ol e gl
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Gl gl panc : ) Juadl TSl cilagaally GLSE b el
Voltage Drop spal) § bosub) s 1-5-4

MV/A/M 5 Lilae (dopasill GISHEN Jglas aladaul Voltage Drop agall (8 baggll Cla (S
¢al) 8 haggll Gilia 2y QoSN Jshag mae¥L JSIL el Ll dsagleas @ 13-4 Jgaal) (1
(ol agag Jjall 515 deasall g5 o 4 alal) alglan A DU e g53 IS o Blelie a5
600 S (aidie 325 PVC L dlgjaall ((ulaall) cOLIKH Jaah (ady salud) Joaall 8 2ls 58 Leg

JERJE
seall i hgsgll 1134 Jgas
Voltage drop for single core L.V cables
T Copper conductor
Voltage drop (mv / AMP / Meter )
LSA PVC insulation & PVC sheathed XLPE insulation & PVC sheathed
mm?
Flat COO Trefoil &3 Flat (GO0 . frgfoil . ,58)
7.83 7.770 8.337 8.277
5.287 5.226 5.628 5.568
10 3.184 3.124 3.401 3.341
16 2.068 2.008 2.203 2.142
25 1.357 1.297 1.440 1.380
35 1.034 0.971 1.085 1.024
50 0.793 0.732 0.836 0.776
70 0.595 0.534 0.624 0.564
95 0.469 0.408 0.490 0.430
120 0.410 0.349 0417 0.357
150 0.354 0.294 0.366 0.305
183 0.312 0.252 0.322 0.262
240 0.272 0.211 0.278 0.218
300 0.247 0.187 0:253 0.192
400 0.224 0.164 0.220 0.159
500 0.208 0.148 0.211 0.150
630 0.194 0.134 0.191 0.131
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s ll) Jileal araal 1 gabl) Juadl sl claaailly GluSll (B aaal
Voltage drop for multi core L.V cables

Copper conductor

Voltage drop (mv / AMP / Meter )

CS.A
mm? PVC insulation & PVC sheathed XLPE insulation & PVC sheathed
1.5 20.345 20.341
2.5 12597 13.197
4 7.741 7.731
6 5,199 5.191
10 3.101 3.094
16 1.988 1.982
25 1.280 1.276
35 G959 0.955
50 0.720 0.715
70 0.524 0.520
95 0.398 0.394
120 0.341 0.337
150 0.285 0.282
185 0.244 0.241
240 0.204 0.201
300 0.180 0.177
400 0.157 0.155

ragal) § bosubl Qi A asy b 2-5-4

Jsne P 2gall 8 laggll Als 8 LS p.U I slass (Z) Impedance I sl 1Y) Lgands (Kag
14=7 ) e Bpile iy o Kar Bivie sgall 6 Jagagll 6 Ole s

AV,= Zp.u X Vine 4=7

'Vline Al (e 2\.\»:.\5 3- phase)S\jq gé VD 1 ERTENE) .1

R Zoglad) Aoy baah Yvie &S5 cBpiaall cDlagall 8 Jogd Xoaple o BaY .2

«Single Phase J) yilsal 4all 2 3 58l g pae VD Al dadll axs <l$HEN Jglas .3
3-Phase J sl 2uiliy/3 8 5,5l g piney
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Ll gl ananal : gall) el AanygS)) clasanailly CluSial 3 aasal)

:10-4 Jta

5% lgiad Impedance 45 (460 V 32 Ao Jaryg 100 KVA 5538 Jgaa Ll Gls 13)
Joaal) e ca i 1Y) Jgaall L3k e max. Voltage Drop agall b lags ] s

.Full load J) \a

:Jad)
100000

.= =125A
" J3x460
vV, ?
0 =2,,x—"_ =005 460°_|_ 1 10580.
“UVA L 100000

SIS Gl 5583l 1Y) dapplall Gadai (Sad iyl Jlial) 138 da oSy
AV, =(1,xZ(£2))=125x0.1058=13.2V
V.D=AV,x\J3=132x:/3=23
:4=7 Aslaal) ety Al iyl et o — HAT JaS —Kar LS

AV = i>< 460 = 23V
100

:11-4 Jla

§9luw dakia Multi—core wlai LS Cilhl sie Voltage Drop agall & gl cuua)
ccilgh 415 Jasal agas (100A o8 LS Jasyg ¢ jia 800 alghy (150 mm?

:dadl
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Ll gl ananal : gall) el AanygS)) clasanailly CluSial 3 aasal)

0.285 (ol 150 mm? aadiza D5 QIS e sgall & Lasagl of aas 13-4 Jsaal) (1
V/km/A

Pssbos S 138 Gl e agall (8 Jagagl) lesld ¢ Ul
0.285 x 800 x 100/1000 = 23 V

3gall €13 380 Ao auis (f (Sass (23 [ 415) kel agal) dad (10 5.4 % Jolay Le sag

U Lailly Doguna 13-4 Joaall b slandd) il oY 240 e uds 415 e laud Ll JaaY
il /3 b Slal dug pme Jglaall ad oY V3 b oy ol Ll LS L350 Line voltage
.3—Phase 1 yijsal

=il ol 8-4 Ui 4 LS lall o ilen b Alage cDLKI (e 23 dag ol 4] Ladf JaaY
:4-8 el 8 LS (AV) U &lie o ST pans Cavny gl 8 Jaga

AV, (total)=AVi+max of (AV2 ,AV3,AV4) 4-8

max

AV1

AV4

AV3
AV2

8-4 J<i

Lasas! Joaall Lalal) AV] ae pead & dojlsiall DUSH e AV U ded il 22b Wl
e Jgll e
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Lol yilgal) aanai : gall) Jucadl AanygSl Cilagasailly CluSil B aasal

S G i g | Juu e b | b ¥ 6-4

(Jac Yl ol gpag saal i ) Jas Al chlall Jaas e QI 508 jods Hlaay) 1 b
Oas Agall 550 4 Jlaedl L Jaadl CB ) (g8 it 1) 520l adlgll & i shamsll 500l o0
Sasl) 53all o3a Jlgha Ll 138 g pe JenTin LN o oo ST Cay
tod OWAY) 138 shaY leabing ) clagladl
L) e Gl dadll s3ag . adsie (Short Circuit Current) juad Lo ol dad .1
JaaY gl yudawg «Short Circuit Study o Cajes 4ala
Lall 038 (35S o ang sl yeadl) L S Lgheaty o) Sy ) (gl Aadll .2
(s ol oamdl) ol ) 8 53l Al (pe e
CB 1l z5liS (e daaill 03 e Jianiy . aadiuall CB A Trip Time Juadl)l ) .3
Glige L o Glld gyghadld saaly Al e 03 Y o Jla b g Lpasill
LK)
@yl (gaals peadll U JolKN Lebaaty Al (gpemdl) dail) o Jasi o oKan
DL I3 Lgad ) Aalad) Jglaall Pla e L)
DL @l i Aalal) claasd) f *
(AY A5 e cabiad) Ayl Glluall DA e ) 4
A,\h&“ V\M\J )..AR“ Lll\)\-ﬁ:l M (e KLl 1-6-4

AV 8 WS ¢ peaill il Jaad e QY 508 laay 144 Jaaall 5pile padius of Ka
Ll

:12-4 Jha
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Lol yilgal) aanai : gall) Jucadl Al Slagaailly LS L aasall

A ol L (16 KA 5,08 adgia puab 5l Jaad e XLPE 70 mm? (ilS Jaad 548 i)
Al Ciual o8 Juad (e 41 5,500 CB
:Jadl

Caai 3aa] 14.2 KA 5y pad )l Jeaty o 40 70 mm? Q0 o ass 14-4 Jgaadl g
i IS ) lindy cnlia e QS 1368 5 ey 1OKA oo aigiall jeail) i of g ity
Al 0.3 alad (40) maad CB I juan oSa o (95SmMm? J8Y) e axlide

kA short circuit current - Copper conductor - XLPE insulated

Ak L Duration sec.
C.5.A. mm?

0.1 02 0.3 0.4 05 1.0 2.0 3.0 40 5.0

16 7.2 5.1 4,2 3.6 3.2 2.3 1.6 1.3 1.1 1.02
25 113 8.0 6.5 57 54 3.6 2.5 24 1.8 1.6

35 15.8 11.2 9.1 7.9 7.1 5.0 3.5 2.9 2.5 2.24
50 226 16.0 13.1 113 101 759, 5.1 4 3% 3.2
70 31.7 224 18.3 15.8 14.2 10.0 7.1 58 5.0 45
95 43.0 30.4 24.8 21.5 19:2 13.6 9.6 7.8 6.8 6.1
120 54.3 38.4 31.3 27.1 24.3 17.2 12.1 9.9 8.6 7.7
150 67.8 48.0 39.2 339 303 % 15.2 12.4 10.7 956
185 83.7 59.2 48.3 41.8 37.4 26.5 18.7 15.3 13.2 11.8
240 108.5 76.7 62.7 54.3 48.5 343 243 19.8 17.2 135
300 135.7 95.9 78.3 67.8 60.7 42,9 30.3 24 8 21.5 19.2
400 180.9 127.9 104.4 90.4 80.9 57.2 40.4 33.0 28.6 25.6
500 226.1 159.9 130.5 1131 101.1 715 50.6 1.3 35.8 32.0
630 2849 201.4 164.5 142.4 127.4 90.1 63.7 52,0 g5
800 361.8 255.8 208.9 180.9 161.8 114.4 80.9 66.0 57.2 51.2
1000 4522 319.8 26111 226.1 ik e P T 82.6 715 64.0
1200 542.6 383.7 313.3 2713 2427 1716 1213 99.1 85.8 76.7

13-4 Jta
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X _ Ph—max 3
s —MVAsc 4-12

1.05 & g e (3sSus Phase Voltage Jl sa aaiiall agall o ey 13ag

Sin Wave JI i 4 yeall danall o aDle Yy ULl ST dana 8y «(Vph-max=1.05XVpy)

.Relations

Infinite g8 ¢ 4Kl Haaall o Sliel (Kad i) e las gl L5 jaae g€ 1) af sy
2a) (Short) Jazh Lady (Jidis jia (ol i Xg dath o5 (e dilgs ¥ 43)38 o Jixes Bus
(A 3 e oSl Ll ST cilles il (e 58 Xg dad Jlaal of AT

t gyl 2580 & Yot SISV yealll Cilaas g 154 Jsan 2000 adl) aadnu

Volsi Y il ilas die X5 J) o :15-4 Joan

X, R, S.C. MVA
0.633 0.095 250
0.4515 0.0675 350
0.316 0.047 500

Jgaal) 48 glas dasd Gl —2

X I ded Caging . (Xr) bl 4S50l Laad 2y cJonall daglan Ll Jags Wild c¥sadll Al 3
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(ps) ) (psl ) (ps! L)

128 107 70.3 0.04 50
64 57.5 28 0.04 100
25.6 24.2 8.3 0.04 250
12.8 12.3 3.52 0.04 500
9 8.63 2.55 0.045 800

8 7.76 1.94 0.05 1000

ol agl A8l Alaay) dadll (585 (gl (Ao AS5e (N) c¥aall (o 220 3505 Al Ay
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ol akii ¢ Gualad) Juadl)

Gangsl) Cilapaally CuSl) b gasal

DB-1 (Distribution board) 4.l daslll : 1-5 Jeaa

DB.-1 100A TP ISOL
6 WAYS TP 40A 300 mA 4P E/L
DBB (10,15)A SP MCB
CR WIRE SIZE LOAD-W
PH |MCB RATE DESCRIPTION
NO mm2 / Amp R Y B
R 1.5/10 L1-L23 23X60 6SW 1380
1 Y DO L24-L40 17X60 6SW 1020
B 2.5/15 L41-L66 26X60 5SW 1560
R 1.5/10 L67-L68 2X100 1SW 200
2 ¥ DO L69-L74+EX1 7X100 4SW 700
B 10A SPARE 000
40A 30 mA 4P E/L
15A SP MCB
R 4.15 P1-P4  4X100 400
3 Y DO P5-P8  4X100 400 _—
B DO P9-P12  4X100 400
R 2.5/15 P13  1X500 VACC. CLEANER 500
4 Y DO P14-P15  2X100 200
B 4/15 P16-P19  4X100 400
R 2.5/15 20A DP SW A.H.U-1 432
< ) 4 DO 20A DP SW A H.U-2 432
B 15A SPARE 000
R DO DO 000
6 Y DO DO 000
B DO DO 000
T.C.L-W 8024 2912 | 2752 | 2360
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dygsl) Clazaailly CluSal) & aaall

DB-2 e jill dalll :2-5 Jsan

D.B.-2 100A TP ISOL
8 WAYS TP 40A 300 mA 4P E/L
D.B.B (10,15)A SP MCB
CR WIRE SIZE LOAD-W
PH | MCB RATE DESCRIPTION
NO mm2 / Amp R ¥ B
R 2.5/15 L1-L27  26X60+100 8SW 1660
1 ¥ DO L28-L57+EX1 30X60+100 9SW 1900
B 1.5/10 L58-L70+EX2  13X60+100 6SW 880
R DO L71-L77+EX3 8X100 4SW 800
2 Y. 2.5/10 L78-L84 7X100 4SW 700
B 1.5/10 L85-L101 17X60 3SW 1020
R 2.5/10 L102-L106 6X100 4SW 600
3 X 1.5/10 L107-L108 2X100 3SW 200
B DO L109-L124 16X60 6SW 960
R 10A SPARE 000
4 ¥ DO DO 000
B DO DO 000
40A 30 mA 4P E/L
15A SP MCB
R 4./15 P1-P4  3X100+500 KIT 800
5 ¥ DO P5-P8  4X100 400
B DO P9-P12  4X100 400
R 415 P13-P17  5X100 500
6 Y DO P18-P21  4X100 400
B DO P22-P25 4X100 400
R 15A SPARE 000
fs 2 4 DO DO 000
B DO DO 000
R DO DO 000
8 & DO DO 000
B DO DO 000
T.C.L-W 11620 4360 | 3600 | 3660
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ol akii ¢ Gualad) Juadl)

Gangsl) Cilapaally CuSl) b gasal

DB-3 dc il daslll :3-5 Joaa

DB.-3 100A TP ISOL
6 WAYS TP 40A 300 mA 4P E/L
D.B.B 10A SP MCB
CR WIRE SIZE LOAD-W
PH | MCB RATE DESCRIPTION
NO mm2 / Amp R X B
R 1.5/10 L1-L24 24X60 6SW 1440
1 b DO L25-L39+EX1 15X60+100 6SW 1000
B DO L40-L60+EX2  21X60+100 4SW 1360
R D1.5/10 L61-L62 2X100 1SW 200
2 b DO L63-L83+EX3  21X60+100 4SW 1360
B DO L84-L103+EX4-5 18X60+4X100 8SW 1480
40A 30 mA 4P E/L
15A SP MCB
R 4./15 P1-P4  4X100 400
3 3 4 DO P5-P8  4X100 400
B DO P9-P12  4X100 400
R 4./15 P13-P14 100+500 KIT 600
& Y DO P15-P17  3X100 300
B DO P18-P21 4X100 400
R 15A SPARE 000
5 ¥ DO DO 000
B DO DO 000
R DO DO 000
6 ¥ DO DO 000
B DO DO 000
T.C.L-W 9340 2640 | 3060 | 3640
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DB—4 dcill 4l :4-5 Json

D.B.-4 100A TP ISOL
6 WAYS TP 40A 300 mA 4P E/L
D.B.B 10A SP MCB
CR WIRE SIZE LOAD-W
PH | MCB RATE DESCRIPTION
NO mm2 / Amp R b § B
R 1.5/10 L1-L20+EX1 20X60+100 4SW 1300
1 ¥ DO L21-L39 19X60 3SW 1140
B DO L40-L58+EX2-3 17X60+4X100 B6SW 1420
R 10A SPARE 000
2 b 4 1.5/10 L59-L62 4X100 3SW 400
B DO L63-L64 2X100 1SW 200
40A 30 mA 4P E/L
15A SP MCB
30A TP MCB
R 4./15 P1-P4 4X100 400
3 Y- DO P5-P8 4X100 400
B DO P9-P11 3X100 300
R 15A SPARE 000
4 Y. 2.5/15 P12-P13 100+500 KIT 600
B 15A SPARE 000
R DO DO 000
5 ol DO DO 000
B DO DO 000
R 4X6
6 Y 30A DBCWH 3200 | 3200 | 3500
B e
T.C.L-W 16060 4900 | 5740 | 5420

Jac 8 dadxn Ql;}‘ SO (e @J\ Q\J;j]\ sl dudan g gahaas ‘._?_"J\ 2\;\...».4]19 Baag J<

364



ol ki : Gualad) Juadl) A gl Clagaailly LS b aasall

il Casill lasg @y 15-5 Joas

SR. A/C MODEL QTY||COMP [[COND [fEVAP TOT || AREA LOCATION
NO COOLEX kw kw kw KW

1 | NGE 060 A2/ NGC 060 A2| 1 5.381 | 0432 | 0.932 | 6.745 | 250.00 BASEMENT

2 |NGE 060 A2/NGC 060 A2| 1 | 5381 | 0.432 | 0.932 | 6.745
3 PNG 076 A2 11 .69 | 046 | 12 | 856 |261.00 GROUD FL
4 PNG 076 A2 1] 69 | 046 | 12 | 856

5 PNG 076 A2 1] 69 | 046 | 12 | 856 | 27500 FIRSTFL

6 PNG 076 A2 1| 69 | 046 | 12 | 856

7 PNG 090 A2 1 ]6576 | 0664 | 1.855 | 9.095 | 140.00 SECOND FL

TOTAL (KW ) | 56.825 | 926.00

W/ m2 61.37

tlaye Glingl g Jiallg cdusalally daghll CinSall Jiasg Ldaal duejil) dagll) Jiay 6-5 Jsaall
Joaall & linglll (yils Jes yela 25 (76 Clasgll L3xl A5l 3-1 e lansgl) 3330 1Y)

Fasalally dadyll Canll iam gl duc il dasll) 16-5 Jgaa

D.B.-A/C1 100A TP ISOL
2NOS 30 A TP MCB
2 NOS 40A 300 MA 4P E/L

ITEM R X B T.CL
A/C4 2850 2850 2860 8560
A/C5 3035 3030 3030 9095
T.C.L. 5885 5880 5890 17655

SLD 1) 8 jelass LS DB-4 (e (533 daglll o35 . dalal) lerdll Jlaals (ald 7-5 Jpaally
6-5 J<s 4
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oanlil) alii : Gualad) Jaadl

Gangsl) Cilapaally CuSl) b gasal

Al cleadll e yall dsgll) 1 7-5 Jgan

D.B.-C.W.H. 30 ATP ISOL
2 WAYS TP 15 A SP MCB
SBB 20A TP MCB
CR WIRE SIZE LOAD-W-
PH | MCB RATE DESCRIPTION
NO mm2 / Amp R Y B
R 4X4 ]
1 X 20A CENTRAL WATER HEATER 1 3000 | 3000 3(‘;0‘71
B e
R 2.5/15 WATER FILTER 200
2.8 Y DO CIRC. PUMP 200 :
B DO WATER PUMP 500
T.C.L. - W- 9900 3200 | 3200 | 3500

daegast) cila oMY ereias sasilal §ylasl) 3-2-5

3 Al a5 (M.S.B.~1 Lgaul g5 5l 128 &) Main Switch Board disesll dsslll avess
«DB-2 (DB-1) ducill cilas! ay¥) Jlaal 8-5 Jgaall 8 jels Cum el duc jill cilasll
Aaglll (e die ciledal) dagl) L) Caall Cilang Adan sl ) dslay L (DB4 <DB-3
.(DB=4 4l

$16]¢"




o) A Guabed) Juadl) A gl Clagaailly LS b aasall
el Ll daglll 2 2 85 Jsan

M.S.B.-1

ITEM R X B TGCE

D.B.1 2912 2752 2360 8024

D.B.-2 4360 3600 3660 11620

D.B.-3 2640 3060 3640 9340

D.B.-4 4900 5740 5420 16060
DB-AIC1(AIC4.5) 5710 5700 5710 17120
DB.-AIC2(A/IC6,7) 5885 5880 5890 17655
AIC1-3 6728 6728 6730 20186
TC.L.(W) 33135 33460 33410 100005

:ddheale

die Loyl claslll e panel boards sl cduendl) 8 5oil) Juady (ISl e IS B

DB: diagexll cilalll dans 3l cpad (PP: Power panel <liXX, (LP : Lighting panel
esil) dagl et by cdae b cilagl de genn (5233 Al cilaslll e Distribution board
.MDB: Main Distribution Board disac cilagl degana (g2 Al all dud )l

SLD 1§ quuy riag) ) 8lasl) 4-2-5

& LS Single Line Diagram e dagup aisi dagl e daganll cilaglll cilaglan goyd o
6-5 K&
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S (A g

bus

-

) Glasaailly &

-
-
5

ol P‘h‘ cudbad) Juadl)

6 mm2 WIRE R.E

[ DB-AC1  100A TP ISOL |
— CP WP WF CWH 2NOS 30A TP MCB —
=3 40A 300mA 4P E/L E2
DB-AC2 100A TP ISOL
1NO 40A TP MCB A/IC 1-3 30A TP ISOL
1NO 30A TP MCB 40A 300mA
AHU-12 15A SP A/C-5 A/C-4 2NOS 40A 300mA 4P u L 4P E/L
20A DP SW MCB
N By i 'AIC 1
YR 40A 300mA | 7 «—BL7) |
o 4P E/L . :
30ATPMCB _° »| |- D.B-A/C2
P ! AIC 67 AC2 AC3
D.B-1 D.B-2 DB.-3 DB-4 ! i
E 1 7 il D k=) 1 100A JP ISOL A A %
S| R : "
D.B-A/C -1 e &
P el w
b . (1] (1] (=] =1 &1 _
(9] X (s [10] Ne
S ke et | ﬁ IIIIIIIIIIIIIIIIIIIIIIIIIIIIII WS . . —
: |
| 30A TP 30A TP 30A TP 40A TP 00 TP $80A TP J0A TP I
. MCCB MCCB MCCB MCCB MCCB MCCB CCB :
: ﬁ 200A TPN+E CU B.B. _ |
| -
- T |
| M.S.B 150A TP |
e R e e SR el
» 30 KW/H
y-— c/O
E1

pg

P
(75 J<a

“u

4 WS Feeder Schedule auw Joaa dauls daslll a2 e 83sagall joa)ll S
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ol akii ¢ Gualad) Juadl) Lgs) Cilasanailly Gl & aaal)

CABLE SIZE

1- (2X25+1) MM2CU/PVC CABLE IN 20MM Q PVC COND.
2- (2X4+25) MM2CU/PVC CABLE IN 20MM Q PVC COND.
3-- (2X6+25) MM2CU/PVC CABLE IN 25MM Q PVC COND.
4- (2X10+6) MM2CU/PVC CABLE IN 30MM Q PVC COND.
5- (2X16+6) MM2CU/PVC CABLE IN 38MM Q PVC COND
6- (2X25+16) MM2 CU/PVC CABLE IN 38MM Q PVC COND.
7- (4X25+1) MM2CU/PVC CABLE IN 20MM Q PVC COND.
8- (4X4+25) MM2 CU/PVC CABLE IN 25MM Q PVC COND.
9- (4X6+25) MM2CU/PVC CABLE IN 38MM Q PVC COND.
10- (4X10+6) MM2 CU/PVC CABLE IN 38MM Q PVC COND.
11- (4X16+6) MM2 CU/PVC CABLE IN 38MM Q PVC COND.
12- (4 X25+16) MM2 CU / PVC CABLE IN 50MM Q PVC COND.

© 13- (4 X35+16) MM2 CU/PVC CABLE IN 50MM Q PVC COND. (ONE BEND)
14- (4 X 50 +16) MM2 CU / PVC CABLE IN 50MM Q PVC COND. (W/O BEND)
15- 4C X 6 MM2 CU/ XLPE / SWA / PVC CABLE IN 4" UPVC COND.
16- 4C X 10 MM2 CU / XLPE / SWA / PVC CABLE IN 4" UPVC COND.
17- 4C X 16 MM2 CU / XLPE / SWA / PVC CABLE IN 4" UPVC COND
18- 4C X 25 MM2 CU / XLPE / SWA / PVC CABLE IN 4" UPVC COND.
19- 4C X35 MM2 CU / XLPE / SWA / PVC CABLE IN 4" UPVC COND.
20- 4C X50 MM2 CU / XLPE / SWA / PVC CABLE IN 4" UPVC COND.
21- 4C X70 MM2 CU /XLPE / SWA / PVC CABLE IN 4" UPVC COND.
22- 4C X 95 MM2 CU / XLPE / SWA / PVC CABLE IN 4" UPVC COND.
23- 4C X 120 MM2 CU / XLPE / SWA / PVC CABLE IN 4" UPVC COND
24- 4C X 150 MM2 CU / XLPE / SWA / PVC CABLE IN 4" UPVC COND.
25- 4C X 185 MM2 CU / XLPE / SWA / PVC CABLE IN 4" UPVC COND.
26- 1X 6 MM2 WIRE RING EARTH.

27- 1 X 16 MM2 WIRE RING EARTH.
28- 1 X 50 MM2 WIRE EARTH.
29- 1 X 70 MM2 WIRE EARTH.
30- 3 X25MM2 CU. TAPE.
|[[__—_NOTE: ALL WIRES ARE FROM GULF CABLE FACTORY TYPE (5) ]
GENERAL NOTES

AL W.H.'S AT ATTIC ARE PROVIDE WITH 20A DP SW .

ALL A/C'S AT ATTIC OR ROOF ARE PROVIDE WITH MAIN ISOLATOR AND
CONNECTED TO RING EARTH.

A.CB. B.C. ARE 50 KA AT L.T.P.

MCCB'S B.C. ARE 22 KA ATM.SB.

MCB'S B.C. ARE 6 KA AT D.B.

E.L.C.B. WITHSTAND 6 KA.

ALL MOTORS UP TO 15 HP ARE PROVIDE WITH D.O.L. STARTER

ALL MOTORS ABOVE 15 HP ARE PROVIDE WITH DELTA-STAR STARTER
ALL ISOLATORS ARE IN LOAD TYPE.

ALL ELECTRICAL METERS ARE FIXED IN ELECTRICAL ROOM

ALL MCCB'S ARE PROVIDE WITH PAD LOCK AT COMMERCIAL BUILDING
ALL SPOT LIGHT HOLDERS MAX CAP. ARE 60 W.

ALL CIRCUITS OF 2.5 mm2 AND 20A MCB ARE RUN IN SEF ERATE PIPE
ALL FUSES ARE H.R.C.

ALL SOCKETS OF DIFFERANT PHASES ARE MIN. 2 METERS APART

ALL M/C ARE NEAR TO POWER SUPPLY.

IN FLOURESCENT LIGHT GEAR LOSS ARE INCLUDED.

ALL POWER SUPPLY ARE NEAR TO MACHINES OR A / C UNITS

- 5 )

LR R A G R A R MR O O W TR R

7-5 J<i

b anid Luesaal) clilual) Jualis (e Wl cdal) a3 el iiall liay ey Gaws Lo S
Aaal ehaly)
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o) alii ¢ Gualad) Jaadl 4yg) Cilaranailly CiluSll A aasall

e 30 e Gl (gt | S| i 3-5

— I laa Ll () sghaal) il abll Joadll (A Wil o) Lpapanaill aclgall JS
Jans Lagiie dac b 50 pa Jalai US LY s s ol @lld (S5 33000l L) Rated Current
Y asanll CB 1l jlidly asenll LSH plaie L) vie V) AIS Gl L5admag 8y yaa 43)%
SR SITEENY

¢dasll) 03gd Rated Load ) maas ey LisS

daglll 038 (se B3rall Jlaal goane (e Blie & dsgll Rated Load I o ol ) ol Laji
@Al lal 8 oS8 eVl a8 laa i 5$ 38 1ag (TCL (Total Connected Load)
Oey oo liall Jlaa¥) Al 8 daals aaly iy L Aaglll o3 (pe 8133l Jlaal) paes Jan3 ¥ 8
ailig SN A€5al 508l uld e Jlaal) Clas 2 o alaiBY) e (e 4l (50 8 Lanillé
B Jadll 8 LSy Al Demand Factors 1 gk @l

Jaall paas o8 dasl (6Y casanll JiSllg ¢ casanll CB 1) jladl J 161 55laalld Lia (e
i (g5l o (Total Connected Load Jlea¥) US ggane (sSis L) Wty clgd araail
b Al Gliaalga) £oi o Al sda Calidty LAagll AW JleaV) gsenn (o Lisna
.Demand Factor Jl causg cdalll (e 83kl Jlea¥) 58 Can S araral

NEC U ibs aseatl) Jaal) 1-3-5

BHUY) Jleal s ¢ S5aY) il 3580 585 (NEC (National Electrical Code) — 1)
DF (Demand Factor .l Jalas agl v (10 o8 Jad agiD5 Alually (Jalall) Zaladl 2l
HLY) Jlesl Jane o 53l pantd il CanSallS Jlaa) dis Wl ¢ (asly 0 BT (1S
9-5 Jsaall & LS ellyg ¢ iyl & Demand Factor callall Jeles 381 axy Al wially 7 )laall
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o) alii ¢ Gualad) Jaadl 4yg) Cilaranailly CiluSll A aasall

NEC 1) & duc ) daglll Jlaal Glia aclgd 1 9-5 Joan

Alally daladl 2 jlaally 5UY) Jleal pgane s .1
aas (sl Al Jlaa¥l g sana 30 3000VA Js¥ (DF) callall Jales dad a3 .2
.(DF=1) s

Jesll DF I jiies 1= o) sgladll b Lgunal) Jaal¥) gens (3000VA I 75k aey .3
:0.35 (sl aiall

o il ) 5y dlae ol Ly s Dryer Caimally cilila ully Caasilly AuyeSll 18N 4

sl Jaally o Lo ) dia Jllg ¢ (DF = 1) g of slae) e daludl 55ladl)

:allal) ac)gal)

1 - F|nd 5 ILoad
2= Choose Icg > 1.25 li0aq (Choose nearest higher standard CBs

3 (— Choose Icape > Ics (Choose nearest higher standard cables

Al e Jhal Ja o LSl LAV A a) dil) Coulal lylad) 2 aclgall o3 (f maalg
Dlaa) A il pad)l Ll Llall oY) s (LDl b
danda 8 Gevigall S o) aaa s DU S b Ll aan Y Le aly 8 ddidas acldll sda (S
(Demand Factor) callall Jelas (aljidl ) 7 liag 28— Jlad) Qs e — Lo 8l JleaY)
Al aclgdl) (K1 L clialsall 030 8 53)lsl) Aadll (ge Yy e aaly (gslaw BUY) Jleal Dl
e el Jaall Jon o s VA0 s e of oSa
: NEC ) aclsal lada s3all 218 )Y) (ians ol

3000VA 4 Yiea) ja daledl i) Jlal

J500VA Loyl lles Alluall

8000VA 225 o)) peSl 0l =
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o) alii ¢ Gualad) Jaadl 4 lasaailly CluSal B aaall

.5000VA a5 o) Dryer (ol Cabae
(Total Connected Load)TCL _\! {3, gataall) aal) 2-3-5

— Lolil) Jlea¥) 3 A€l a5l Alls 8 ase il 3 Lland cdlsg e SY) o dinkall o2
Ll e 138, . Total Connected Load S Spall Jaall Gl o ol — Ly alggull
Oransliall CB g JASH s o8 ciaglll (e Lgindi s A1) Jlea) 28T 2l & ganall Canns
& Al clalad) ol doadin ) 5aa) @l (e Sy L S Jaal) 138 dad e ol
¢ Total Connected Load 1) _le sl prenaill mavarss Allall o2 i oAyl #1,Y)

Baalsll A8l A Sl 85gaY) daenl (alaid)

Aaye ol dayhall oda Jleaind die shially Jaall dead o o JlsaY1 S s

i Gl | i (el o Gt et 4-5

: 1-5 Jla

: 22200 lgiabus diSu 42d asaalll Jaal) cawal
NEC ) ddyhs .1

TCL ) daghy .2

NEC ) &&jhas ol Y

sl e NEC ) danyhy sy Jlaa¥) gsane gl Lol L) &yl Jlaalyl e el
t (dassll 1= (power factor) 5)sl) Jalas yiicl) )

(*~ 200 dsludl) 200 x 15W/m? =3000W HUY) Jlal -1

3000VA = ddadl mylad) Jlal =2
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o) alii ¢ Gualad) Jaadl 4yg) Cilaranailly CiluSll A aasall

1500VA = Al -3

60 W/m*x 200 = 12000 W cawsill -4

8000 VA = Sl 0l -5
5000VA = i -6
5000W = slasa =7

Ulually dalal) 2 laally 5BY) Jes s @ Yol

(3000+3000 + 1500) =7500 VA

142l aaail) Jaal) (Lol

3000 x 1 + (7500 - 3000) x 0.35 + 12000 + 8000 +5000 = 29575 VA

dasl Casead) CB g JASH i adde ol (g3l — 2aa s3] asenal) Jaalld il
29575 VA (gl — 038 duc il ajsil

b (asall) Jadd Legia 5SY) Jia 5 (ag canly iy 8 Lae Dlany Y Canillg slanal) o LaaY
REARN

: (TOL) (SN iSsall Jaal) Ay asanail) Jaal) Lilh

324l 5asasall Jlaalyl AlS £ sana (golug 42l Jan ()8 Allal) 020 3
3000 + 3000 + 1500 + 12000 + 5000 + 8000 = 32500 VA

i 8880 (Y Okl LS Gl Bl o BaaY

LS JEa LS Le o il b Vg daslaa WS Jlaa) (3685 glal) Gans
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o) alii ¢ Gualad) Jaadl 4yg) Cilaranailly CiluSll A aasall

2- 5 Jta

A Jlaal) Lgy diiCu ABA a8 dagl paa

9000VA 5,1y
3000VA Lalall 2l
3000VA e
1500VA | g e
3500VA 2-ola
12000VA (3-phase) (5

2200 VA (5 leia US) s 3 s
:dad

Olitly agenll QIS adabe laa) 1) ALYl — Gapaie Wil gl JUal e caling Jlia) 138
Jadadie a7 limias Gy ADAY 4agY) e Jladl i) aujsill 44€ — asenll CB
L alal) Zaejdll yilgall aaaal ey audalls 21 4K 128y . (Single Line Diagram) SLD 4a,\

gji Bas GJL‘_ des IS

1Al Hlsall asanal 1 AgY) Bgladll

L Janll 3 Alaaes de il sl bl il
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o) alii ¢ Gualad) Jaadl 4yg) Cilaranailly CiluSll A aasall

Laall S8l Slsall sae | 8D W 1.25 1, CB Cable
iagadl (1) s
lag ]
Cable
Rating
5Ly 9000/220 8 (L1 :L8) SA 6.235A 10 2*2 mm*
=41A 25
Lldl el 3000/220 2 (P1:P2) 7 9 16 2*3 mm?
~14A 32
s 3000/220 1(P3) 14 18 25 2*4 mm*
~14A 40
oY 12000/3*220 1 (P4) 18 22 32 4*6 mm?
=18A 52
1-ola 1500/220 1 (P3) 7 9 16 2*3 mm*
=TA 32
2— i 3500/220 1 (P6) 16 20 25 2*6 mm*
=16A 52
s 2200/(220) | 3 (Al :A3) 10 25 32 2%6 mm?
~10A (2.5%1,) 32

Al alaie Jily2ae 2.5 HU el alaie Ji§ 0580 of Jajid aldl) (sl aoliall alaea 3
2on 4 dalall el

Lo 4l G2 CB ) jlas) 2y ol asld Dlie Allall of dalall ojlaal) o palall CB ) i) xie
&8 bl Ju o) druliad) el o AoV dadll cpidl dy cdoglaall da@ll (e 5ydlie e
LS aally ((9A (e Ladh el dad Caglhadll (IS Cua (T0A (e Yoy 16A il dalal) 7 )lall
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o) alii ¢ Gualad) Jaadl 4yg) Cilaranailly CiluSll A aasall

— U Sl ey gl o Aef Al Al ol i) g ) Aalad) eldl) L LSY
Aag—wnall ail) G A L ulidl) dail) cl€ 1Y) el dad ) dadll 038 35lan jsaag «(CB
((Dlie A6 i) Bpaia GlSme Ao e o (e (B Jlea) (e e gil) a2 6 Lo
CB Il i 5aL) s &5 (1ag Starting Current b (56Ss Loy Jlaa¥) Gians o a3

il

b el el iy Y Jlaa1) Allually 7z laally U ASH Jaadl e AN Beladl
:NEC Ul

B Total = 9000 + 3000 + 3000 =15000 VA

NEC :\if)h.a (eanaaill Jaadl clua @ ASEYN Feladd)

Design load = 3000 x 1 + 35% (15000 - 3000) + 12000 + 1500 + 3500 +
2200 x 3 = 30800 VA

& 3lll Jlea¥) IS ggana 525) 38600 VA (s5hu TCL ) Ayl asanaill Jaall (f aaY
Lol cdaill oda e o il 230 dy Lise e € iy ¥ 38 (piialal) ( Gl 5 (Allead) L)
NEC I Zapylay Clusal) 2313 nall SH Jaall 6 50 5 llin (s<id € aaall S )

JlaaS ¢ Fial) aojill : dalyll Boladd)

O By pall ) Ejliie il af (eS8 Cuay 2D Phases . e Lo jdll ol auisi o)
8 LS (Lgluiie 058 o ) ol DN chylall 585 of agall s dusluiia iloall aac ()5S
D) bl e lgasysi 2 50 Jleal of BaY L 10-5 Jsasl)

opasand) Jlsllg CB ) Lia) ¢ duwald) 3gladl)
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ol akii ¢ Gualad) Juadl) Lauel) Claraailly CiluSil) B aasal

&) 3-Phases 1l & s el dad le oLy CB I deusy agend) lSI) adae laal oy
tlial CB ) ks AsY) sehadll 3 .62A (g5lus Lia a9 (10-5 Joaall 8 s

|, =1.25x62 =77.5A =CB =100A

IS (35S ) Sl 8 52 Jgonl) o wing o aliall JSI a3 Al 5lsll
s il

lcaple= 4 X 35 mm?

2-5 JEall JleaY Oall mjsill 1 10-5 Jsan

Load Phase-A Phase-B Phase-C

--

Total per 58A 57A 62A

phase
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o) alii ¢ Gualad) Jaadl 4yg) Cilaranailly CiluSll A aasall

85 <5 6 L& SLD dagll) Jabada sy ¢ Auasbodd) gladl)

4x35 mm
100A
%f 2x6mm ?E 2x4 mm ?} 2X6 mm é} 2X2.5 mm ?E 2x2.5 mm iI 2x1.5 mm
O s e e 7l
8-5 J<i

9 Lo zilialy palall Symbol ) vy dil & Uas dllia Golud) anll
3-5 Jta

d1-5 Joaall 8 LS Jlaaf degana o Jaids L€ 4840 Lasaadll Jaad) Glus cigllaal)
s dasll agenl) CB iy Juls) Liadf sl

:Jadl

Bys—wa dcigag Aiipe Slandll Jlaa¥) Jia 11-5 Jgaall 3 17-coall s 5)5S0 JleaY)
s e Aliall Jal gl Jicit 17-Caall ey Cagaall Wi (D) phases ) u 455)5ie
Slo by (agand) CB g LSl aaeiail phase I U Jas gaead ) cddiinad) Jleal) dad

c st Joaall Jaly clileall 038 gaes a9 DN 4ng¥) & o S
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3-5 Jhdl clliag Jlaal : 11-5 Json

Aagll pud B
Sl Jasl da A g LAl
415/240V
Ph-C Ph-B Ph-A Jraadi
1100 Ll 1
1100 ] 2
1100 Bl 3
1100 Byl 4
1100 Bl 5
1100 Bl G
1100 Bl I
1100 &l 8
1760 Lale i 9
1760 Lale zjlis 10
1540 1-glis 11
3520 2- i 12
3080 il 13
3960 3960 3960 QA 14
2200 e 15
2200 s 16
2200 a3 17
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o) alii ¢ Gualad) Jaadl 4yg) Cilaranailly CiluSll A aasall

1200 (ko 18

1200 bl 19

1200 (ko 20

L 21

odh ¢ 22

13740 14400 14400 Total Phase power

(T.C.L)42540 Total connected load
14400220 = 65.5A Max— Current per phase

82 A 1.25 |
CB = 100A casanll LN, CB U

Cable : 4 x 35 mm*

detyoul] Gild 0 & Jabouid| i JSbine -0

DAY aa g e Y Ha golall Jlaal) aojs dneal o Laily 2l @lia o sl (g
aaf e Jaal) of of Gany ile AT e cameail) (e giall 13 Uleal of a3kt Jlg—ull
CRAY) Cugasl (o LS sl OIS AN dagY)

tleadl (po COIKEG Bae adle Cijiand 13 Guaa 1)

a2y Phases 1) sg4n s Y33 pie ugan 1-5-5

i Vo [ V) dad s ) pae g
V, : Positive Sequence Voltage
V, : Negative Sequence Voltage
V,.V,+aV,+a’V, (5-1)

V,_V,+a*V,+aV, (5-2)




o) alii ¢ Gualad) Jaadl 4 lasaailly CluSal B aaall

b WS (Vo Vi (Va D)) Phases I 3sea s A2 Cavas Aalull aill (he 3l JS o) pslens
U s )y Ll el ladgas (e asil) oda el Ll 2 (g o(5-2) 5 o(5-1) ptlaladl)
Gl s e (Negative Sequence Voltage) V, dad ¢ i)y .4< 3l & Unbalance
O pae Al Y] e 5ol ¥ oy canball (giaall (358 A< Al Clanal) A5 AWl
Dl g

Jonld § Jolard) abaii sgn glasy) 2-5-5

13) Ji—a Lk (gl (Neutral Line) Jabell Jady s)lall &N clylall gane of asleall (1ad
o WS ia (gl ol () goanall Guls) (ALY goanall oY Ll dlbilaia clall il
3gad 25 geg Neutral 1l s e Voltage Drop (sl ass: ¥ adl ey 1385 . (Lla) 9-5 USS
OF s (e 13g8 2N ang¥) Gy € IS G Sl a8 i) 1) W L e aa (sl Jolanll dlais
Voltage drop Luws (e 9 =5 U8 4 WS) Neutral 1) daa 81, € jLE g 50 Bty

calal) Al g g iy Gaaay Ul sl e

9-5 J<a
(iall da@ll (e i Neutral I s &N Phases ) (e sl c gl (35 Jeag g )Y 138
C(P=V X gl K)ol dad g i) b cay agall 3 (@liady] g
S Ll adig 18) dass ¢ Uy 4y slally (alall CB 4y jed o iV 1as o daadle aa

HeaY) Jah (gha oS5 ) dlgh saal Alall oda Hha ) 35 o (Kar & e (A L 3A s
.Constant Power Devices gl da yeall clli dala (gl sinlg
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Power Loss —\} aai glasy) 3-5-5

0.1 sl Phase J<I S daglie of (mying ¢ el 100 g5l Phase IS o of luaj sl
tgsbn B3l 8 3l o e 13gd casl
312 x R=3x (100)* x 0.1 = 3000 W

Phase-A i laws <jla (100A+100A+100A) ZDE 4ass¥) chla J< of L sl oY)
Goluts Byaall A 28l ol Miriad (Jilaie e Jres) Jadd

2 x I x R=2x(300)* x 0.1 = 18000 W
JeSi5 Phase—A _; (alal) Joagall 8 e Allal) oda 8 Slal) o 2 6 2l Ly Wi 1aaY)
i @il Jlal) Alls 8 LS haa (sl ¥ o)l sl (63) Jalaill ot Jiage DA (e 85301)
Ala 8 5ol 8 sadl) o LY . (2 3 Wy & e Phase 1 s Gu) 300A (sl sl
Jliad) Jaaatl) a3 25l 45l Cilye A el 5))gia i) Jlaad)

3 om 6518 S 38D Jumgn 3} jn) 4-5-5

Dl Phases JI (e gl (Bring o (gas cddlall chlall Jasd Lo aanan ye 4
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togecl, =ds gl ol sl
— ) — 5LY) Cilasl) dabaall Leelsil dae il Cilasll) aian araaal (o slgil) ey A0 sgladl)
B o IS claglll sda (e go3 JSI A ganl) il Cilagl aranad o (Lg)lshall — causal
I (e e il laslll A4S A3l 52y Liagac dagd 3sng (A s Daiaa g Sl (5SS
oo STz las dg e il Cilaglil A alal) cildial) 23S Aaglll s3a o pantiw (ol (DA
UL Lgte ot Al laslll (pe Aagl IS5 - e Sl dy s LS Bragac dagl
ol s (e A il Cilasll du2el)

ey Gt | it gl | et i 0-5

oo el Jaall (S 136 ((One—in—take)lixie o g casly Feeder (o aalgll il (s3a, 38
oo Jeall ol 13 Ll ((Two-in—take) ey i2all Two Feeders —; 4l mawd 200 kVA
U=l Jsae Lo amsd il 830ma Aalie anadty i) 235 eligSl dusisa o6 400 KVA
SV §AY Agy o Ciltian 38y oIl Adae Al ol ol @ Adaadle) Aelal) A &I Jadipe il
sle BaneS AUl lian Al Jlaall Gy (Spamall 2680 G JEal) das ad o (lasly o) Qo
;g
Oo Sy 4npa3 g L (2sn ise) 200 KVA (e Jil ol (gl s 508] liay e W
g (e 50 — <lsi 220 /380 (LlskY! (DU s Jo (miiie oz A
CBUISs Joaal) OIS Ll 4y (gviea ol (40dsS) el Jade (& Gstiaa S5
riell g A
(assic i) 500 KVA (e il 200 KVA (e 58150l liny e W
(ple i) 1000 KVA (e iy 500 KVA (e ST 530l zliny e W
Bang o Al ol (g ety ¢ i) Jal cpaall dald dbe il (e Ao gl 024 g
Jeaal 5 (clst €22 5 11) Jawsgiall 2gall RMU dials aoss
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o) alii ¢ Gualad) Jaadl 4 lasaailly CluSal B aaall
slyeSl) aigh A, 5 daalie a3l (53S0 iae) KVA 2000 oo ST 5l 7 by el oIS 13) L]
Ba Al o Jag el Adadl A8l g e BN ) b g ) dalaid) b
ﬁj.ﬁf dﬁj ¢8yal) Jalza (poad cldi€a Al Li d&} CRgRe A)§ SLiS (e }T «(RMU & OY¥sna

.Distributor ¢ j9a L&)
robal) 138 dalgd) aclgall (hag
o JE) Juse led (3ll Jgaa 8508 Jasipe SC Capacity yadll daud 2a¥) asll (<0
Y juad L5 Jeali CBS ahalgts daens 4ie 8lirall Jlaa¥) 09585 500 KVA 5,08 Jsaall dllas
Jaai CBs —; 4ie 8l Jlaa¥l diles (ad 1000KVA 5)38 Jeadll Wi 22 KA e oo
Jlaal) 3gl sl Jyaall daug 5508 cavs 13885 45 KA (e Jn Yl Lo

ol Blehiag «CBS )l daws olusg aiip mddiall Jaruall cilagl 3 el of a3l o

Lac @l Slaglll ) de )l calaslll (e due jdll adalgal) o5 daaganll adalsill (Coordination)

&5 Yl Qaal) ddaiil oY) alaldll Joad lacal adaping 4ai @3 38 4N AU o (e ST

A<l (galis Aoy Glanal il clagll 8 adalall s il b agly (53 caddy (5A)
ey e daslll Sl

L)

L o s (ool DLSHig HUY) LS e IS sl cilagl 058 of Lals Jaady
(AY) bl e dlaiie gt JS Glbdie (5855 ¢anl

anf zyd Jaam A8l o L aabig N=T 520l aaan i cNgaal) 30 & e vic o
Gl la¥) Gans A Layyy lnY gl A Byl (e danh (b JSLia (g9 cisadl)
e 05w 1 wiballiy canly g & Calsna g d JesT A8l of g N-2 a8
Ayl 28]

dae ganl) ciln M) Jlaad iliun 1-6-5

O dngl S ae i oy eV 8 (DF) allall Jelee B3] 38 Ll Lasg (laa) (g L3S 8
Aagll caseail) Jeall (lwa die AT (s (o Jaad gla ¥ 4l (g5 (andld (e jall clasll
Gl e i Glagl Ao gana (335 Al Aagandl dagll ae i) Jaall o ey 1389 . diaganll

334



oanlil) alii : Gualad) Jaadl 4yg) Cilaranailly CiluSll A aasall

(Jsne oo ST Lualy 1€ claglll aae €13 o<1 L de ) clasll) 3 A5al Jleal) g ans
Neadll Jlaal e Lead Diversity Factor uds ciay Maied

IS 8 o B 5l (sl aal Jlaad e cdlaleall o3a Gaadai dalyal Ylia Jia ) J< allg
oiall drpda Caa 1008 L) (Gaday dls ye

Leovel 1 Level 2 Level 3
11} 1
Utilization Appa:mmiubookppu«u &umqwm s«nmm WW
powor  factor power  factor powor
(Pa) max, dommd demand demand domand
KVA max. kKVA KVA KVA KVA
WorkshopA Lathe not § R3}l— + —Jo=een
tox
2 5 0.8} 4
3 5 jo.8}— 4 —— Poser
T Weckshop A
Podostal- ™4 s os}— 4 ——| 075 144 e
dril no. 1 2 1.6 box
(2} ~18.9— | Man
5 sockol s ? 03] 8 ot 0.9 g’:’ﬂ
outiots 1016 A 18 [ }— 18— 02 }36%5; ooy
—_—
30 Suoroscont 3 0}— s : 1 3 e uos
lamps
- Power
Workshop B Comprossor 16 -12—{_ 1} 25 VAo D RO
3 socket- 106 [ }—106— 04 Jast=ntf, ~15.6— 65
outlots 10/16 A o 09
10 Suorescont 1 m— 1 _E g el 09
lamps
Workshop C Ventilation no.1 28 [ }——25- ~I(;:vw Vodkshop C
2 28 [1}—26— Powe [ 01500
1 35 ==
n m; :: = ': _— 09 |-ars-
no. — e “
s g
outets 1006 A 18 [}]— 18— 028 ] 5%
208uorescent 2 O}— 22— J 2=

lamps

Al JS Jes A2l 40 Qﬁajsﬁgusdsja@mquw@&m@udmdﬁ“&
&5 (105 400 KVA (g5 slae IS JleaY) dasl of ine 13¢3 (10 KVA Sl (g5l (TCL)
chlaadl e lae IS st (CB) aaldly (53l JM (i) aeadll el cug 134

400 KVA 5,38l Jas e eliy Guadl
i Al olyeSl duge b Luvige <€ 13 @l Guadll chlaall Il Jeall jas vie o)
dgas oo — Blae S Jaad g (8KVA (demand factor = 0.8) L (g5l 42l Jas
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o) alii ¢ Gualad) Jaadl 4 lasaailly CluSal B aaall

<t ol (MU Aadl) Chleall Jend 5 (a5 320KVA Laid (g5lun — sLygSl) dssga Ludige i
a5 <0.7 S (5l Diversity Factor <o Jeles ¢l 2 335 Lasyg (1600KVA Alal) o3a
i) aa) ikl Lt Csaal) e Lgudas oSa A Jlaa¥) Maa] Ao g aslally

aaliil) (e el Callil

(Al G ) B |) bl O bl inOu 7'5

=5 JSa by 488 27 g Bleal) 8 Gl laa) O e 3RS O dagi 5e3 IS Dl
Leall Uyl ) A i) el lida slyeSH Jlach adle dejga ) ySiall Hgall adY) Jadaedl) 23 10
) Gald)
85 lagia JS dalise Hoo JS i Bagagall 3dll SR e plililaie UG 2a g Bylaal) 220 &
Cilaglll s3ay Aliatio due i ajsh dngl gl AbLaal) 380 s3a (g dad ISy ¢das 18 Maal %
Y1 Jeat de il

DB-2 356 89 11 <12 14 <15 <17 <18 20 21 23 24 26 27
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L7l . LEN
| |‘ " || eeeecese Ao
.—l— —
i Iw o e IE;’ Eﬁ-_‘n‘;‘ﬁ:‘f"
= o
SAME N5 08
L L1
| e o
T
- . F7
Q )
10-5 J<&

12-5 Jsaall 8 LS il dejse b (85 M? dalise) il (e desill oda Jleaf Jooalis Ll
12-5 Jsaad) 8 Dgaal) Jlea¥) ae 10-5 I 8 535l Jlaal¥) elands jsapl) 3l aal
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ol akii ¢ Gualad) Juadl) Lauel) Claraailly CiluSil) B aasal
85 M? daludll culd 3aall dalall cilaslll : 12-5 Jsaa

DB-2 3 56 8¢9 11 <12 <14 <15 <17 <18 20 21 23 24 26 27

4 WAYS TPN with ELCB 40A/30mA 4P

Circuit | Ph | Cable | MCB Description Load per phase in
No. (mm?) (A) (W)
1] R 1.5 10 L10 : L19
(10x100) W

) Llaal ] : L9 + EX (
1:2 (11 x 100) W

W.H-2

with 15A DP SW

A.H.U

with 20A DP SW
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ol akii ¢ Gualad) Juadl) Lauel) Claraailly CiluSil) B aasal

B 2.5 15 W.H-1
with 20A DP SW.

Al s Juagiy duad 7 bk

Total Connected Load kW = 13.231

1200

13-5 Jgan
(4 circuit zaladl e cle gane gl ) deuia daglll o e 4 ways
12-5 Jsaall & WS group)
.Three Phase and Neutral TPN

LY\ VENI[EENIEN O 5 40A sa ELCB Ul jlo _adl o e
.4-Poles i)y 30mA

Al il sasDouble Pole Switch 11 ¢ gill (pa - liha s
) &nlall = oladll uSxs (Neutral ) Lads Phase ) adad 4i<a
L3 Phase Jl Jas

40A/30mA 4P

DP SW
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ol akii ¢ Gualad) Juadl) LSl lasanailly Clugl) B aajall

el 2l Jahy aagi Al sasgll a9 Air Handling Unit s A.H.U
@st Wle aags AllCompressor Unit I e (alids ag) elggl)
A(SPlit 3 clasg of (§3pal) Caaall 3 elou 22l a5l sl

sl Cilasl (e 3335 ¢(%a 60) Las saal gd el V) e ye0 IS 3 2N 22 ) L
Ao il sl du;i dg_.auﬁj 25 22 419 416 c13 clO J7 4 DB- 1 : ellby\ dx.;l Lg)ai
J4-5 Jeaall L dlias 5yeaall

60m? daludl cild 5rall pals : 14-5 Jsaa

25 22 <19 <16 <13 <10 <7 4 .DB- 1

4 WAYS TPN with ELCB 40A/30mA 4P

Cir | Ph | Cable | MCB Description Load per phase in
W

No. (mm2) A

L1: L6 + EX 1-2
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Y| 2.5 15 | W.H-1 1200
with 15A SW
I

AHU

with 20A DP SW

Total Connected Load kW = 8.739

§laally dua gaal} a0l iaiai 1-7-5

O 5l el daagand) Cilasll araai vie asf ) 5 5)laad) 23¢] daaganll Cilaglll e S8
g5t Jr baS Lac il laglll axe GIS1Y) sasly daagas dasl o WlE G585 Y daejdl) cilaslll 4355
(sl Legins Jlaa¥1 355 o By maalls G 5 JBY) (e sty (ingd e el il

Megie S 3 2D aagY) o D5 8ygem 358 O pgall (3o (S

: MSB-2 s MSB-1 La jliwd) ligee Glisgl lual K 5)lenll 020 89
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o) alii ¢ Gualad) Jaadl 4yg) Cilaranailly CiluSll A aasall

: (MSB-1) A duaganll daglt

11-5 U<8 8 LS DB-21 1) DB-1 (1o duc il Cilaslll (5335 dnasanll dasll) o3

DB21 DB20 DB19

i
DB12 DB11 DB10
-~ &
DB9 DB8 DB7
)
-+ — — — — DB6 DB5 DB4
i}

DB3 DB2 DB1 JA

M M M 50A meters M M M M M) (M M M) (M %% M A
40ATH 40ATH
\F T? \F%mAEL TQ f \ﬁ \F ff \F \F\F \F f f%mAEL
300ATHN+E
300 A MSB1
T MCCB, 65 kA

247 kVA
3 x 25 mm CU Tape

4x 6 mm2 + 2.5 mm2 PVC Cu Conductor
in 38 mm PVC Conduit

4

THN : Three Phase and Neutral

11-5 J<s

1575 Jsaall 39350 daagendl daslll 038 Jlaal Jaaliss

Load R Y B TCL

DB-1 2513 3313 2913 8739

DB-2 4177 4477 4577 13231
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4577 4377 13431

DB-5 4577 4177 4477 13231

DB-7 3313 2913 2513 8739

4577 4377 4477 13431
4177 4477 4577 13231

2913 2513 3313 8739
4377 4477 4577 13431

DB-17 4477 4577 4177 13231
DB-19 2513 3313 2913 8739
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hasesl) Cilapaailly Syl (b asal

DB-21

4477

4577

4377

13431

TCL

78169

86569

83069

247807

: (MSB-2) 4l Liagand) dasll

aladl Jlaa¥) maes L335 JY) 48LaY (DB-27 1) DB=22 (1e ducjill cilasll (5335 daslll 020
16-5 Jganll (e maly g2 WS Blaally

ppud dalal) Jlaa¥) o2a
. (DB=ShOp lgau! dagl (s (s3aa 2nly Jae Laal) el o

s )l SMSB ladll dagl

MSB-2 sl dasganl) daglllg 1 16—5 Jgaall

Load R Y B TCL

DB-22 2513 3313 2913 8739

4477 4577 4377 13431

DB-26 4577 4177 4477 13231
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hasesl) Cilapaailly Syl (b asal

2300 3500 3100 8900

SMSB

11200

10100

12220

33520

TCL

37834

40334

41054

119222

(6 KW Legia US 8,58 Lift=2 5 Lift=1 cpsncas Ua L) scliad) o

. (DB-G da4) Pla (e daladly ol 515 ©

.(DB-B das) Jha (e sl 51 ©

17-5 Jsaall s3snge Ayl leasdl dagl Jlaal Jualis

SMSB ilaxall dagl: 17-5 Jgaa

Load

R

Y

TCL

DB-B

Lift—1

2100

2000

1900

2000

2200

2000

6200

6000

TCL = 33520

11200

10100

12220

33520
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salaaNa

2\:\.3&,45\ QB}“\ ‘553 c25 c22 ‘19 c16 ‘13 clO ‘7 ‘4 «DB- 1 : c_»l;jﬂ\ u;\ (.\.:':‘) Mi‘la;y
Gy (gl AN Phases 1) &, dinh ey WS Lol dgaliie 2a 60 dalise 251
< Phase-R (1 (2513 W (g5l alea) Dis DB-1 da4lll 3 J¥) Phase J sixy
sasiu (DB-1 daslll ae Lolas aglim llg) DB—4 daglll 8 4l ¢ 1Y) duagenll dasll
«Phase-B (1« 53 DB-7 45,0l i Phase J 13 (i aas 23 cPhase-Y (. (sdan
ALl Cilaslll 331S e udas 13g cilaiall aisill cilapy (e Ao b et a iy
Ol cploanl) b
3.39 L (g5l 52540700 BTU/HR Nsns 508 s s a3 %5 85 dalise 22
a5 s/ @ls]L6 L dales Lo 585 5.63 KW 5,08 (2 Lgad andiiad 35 <08
4.5 5% (aSe L pa3iig 33500 BTUHR L) z6a3 %0 60 3 cld 258l of gps b
kW
CapSill dumadall 5y Nlaa] pans @lldy Canally Aealall W/M? 11 s dashye oSo
Dlsdl 9 (g dugpma o0 IS 3 AN 2l cilalis Jlas) o lgandi o5 dendll Sl b
el )y 3 Lobby ) cilalus L) Ciliasy ((60m*+(85m?x2))x9 = 2070 m?)
il (gl Jaall (e i sa5 62W/M? Lujii (golus Lawll 3l of axig (9 X21)
B adll 3 eSaa) Al e b
slgSl Guviga Gy CauSall adiga Adgive (b Sl JlaaY 8\l Aadl) dxaba 5 ik
SV deag (Oiegendl Ginsll) Jaa) Bleall KU Jesl)
247.807 + 119.222 = 367.029 kVA
Sad & Gag ¢ (<2sSib 400 KVA) Blenll Jgnn (anads dae piiu (53 Josll o JE sy
csasas Jsna Qo Ga (S G Sylaall o3a Ldas

:ddaaDa

/7
0‘0

7
0‘0

D)
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o) alii ¢ Gualad) Jaadl 4 lasaailly CluSal B aaall
lain ¢ (yiiasand) Cpinglll iled Calio S a3 o asee Jsme il b lalie ¢S ol 1Y)
cJsaal) 3 MDB ) dagl piag ade Cnginns (Ml ¢ Jualls pals ual cdsd

JIPRIREATEALY rasal gk:. a\lanS. 2-7-5

P (e A U dalall due jall daglll (333 o Ayl ylasll 03] dragand) Anglll prasa 3 o
Aalll Jadade Jia ) 11-5 SN 8 LS 4aal ) dagand) daglll e 8pilie 7 20 Jiaiiia S
Bylaalls Lalall MSB-1 1Y) daaganll
b L 11-5 I 8 daaY
Ghadia D Lulas QoS Ll arad 98 428 IS (s — BRSO LS — 3 M au o0 IS —
.ale 38 lgakia 5ysule Jala PVC L Jgjae 4 X 6 MM? dabia
) ol b lgmaant o5 a8 (428 S juaal 50 85 dac) GaAll dalall clilaadl S o -
cdaad) Bl ol A5l Jeaal daall ()8 Jlaiay Y s Auagenll Aaglll Slgan
30mMA la)s deulia (63 ELCB & a9 dad (S (alall QKU _ageall CB I ] —

BHle o)l Jease (e 29 5N 3gr Joat gily dmbin (i)l Lo duaganll il dagd o -
.3 X 25 mm 4axhie Cu Tape ulasdayd o

anilal) el qranat 3 45 aglu 3-7-5

oo biie (galail bl ga U JEl 8 daeger) Aaglll araal 8wt 53) sl )
L€ Blae Jiay aladall 138 . 12-5 J<6 L ablade jelay M gl gag ¢ galall JEal)
Claal cilagl 6 aag 4ild Sl G2l ALYy 305 6 s s0 ISy 50 11 e 43558
0o lgdin 5 gleall sda Jlaal paeng LIS Al xaly sa WS cloadll Gilagl 3 Ladl aags

.Ehb 2\:\.03,6;: AAJS
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Oe 43 s 1500 KVA 80 (als Jsas d5ag adfi il Slaall sda 8 Jleal) £ gana
alal) Jacaliall (e ayal (SBY Juadll (0 Jg¥) eiall aal) 12-5 J<all 8 LK RMU Bl
. (RMU 3 il ),

Gl Caed Cm (V) ARkl e diine ARk S0 LS Gl 300 5 bleall da Ly
=l Feeder aelia axanuly ((12-5 J<all 3 bt 3 agie jeh) Slegana 6 L) lealls
53 x 240 + 120 + 70 mm? sa JE) 13 b dakaie 3l Cile ganall (e de gana JSI
Alage )50 IS 8 (AsY) Aaallh ¢ o0 IS Baaly Ad Jaea (Ad 11) 230 seloa S (52
Las U< 5L Junction Box Jlail (3saiia Jals dayi dee 3 a3 «J3Sa5 Jg¥) aeliall e
o paly s LS4 X 25 + 16 MM axkaie o JAS: 2850 430 2l cde genall 038 (10
A2-5 J<a

Gl a3 L0 (115 JS8 8 Aaguyall (J6Y) Aayhal) (g Loliadl ST e 32yl o8
& Jlay) Ggaia A& CB ) g 483 S da gl Jala CB ) yn oSss (Coordination)
O Olaa dal e Lnasandl dasll) 8 acliall agenll CB ) ae gasstill ) A8l ¢l
Gl Jae dugria sl 138 Gigie aal ey GRAN Lk e s of daal) Jah Jhe (4
coasandl acliall i

25l (8 Sy — sasly pe SV o = i)l deliall plabe (B (maiss Jee il (Kag
Aayhay o5 o A Aleal) o3a S L Sl et alaall 2B Y &) Jlea Slie all
s3a dic HOt SOt Cugan Jud (e JSL&AN) (e IS haas dliagll sl maai ¥ s Al
Gl WS |

Cle gana O ) 328 s dal (o Jlail Bgaia US JAI (pfinnif axdiy B (iandls
Jumia ye gl 13g8 Logacs Alacyl & Jif 4l abasl ST adally aag i e Yoy
Saslydagd o Sl Jeall 138 paead Cang Lalaal) alSlia 551 L) e HESH (sl
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Standby LBS
, | [
240 + 120+ 7 |
JB 3 x 240 + 120+ 70 mm“ CU LBS i
RYBNE 630A LBS LBS !
T;'}—,—* RMU |
B 634 i
S /)f\—o
- ~
- * —~ 630A LBS
ER With FUSE 100A
A7
\
1500 kVA
T agatll AL Ludas o
_wal 2500
4x25+16 mm’CU 2500 A
CB - R TR
i Al 5l Al
KZSO A KZSO A J\250 A KlUOA KIOOA
w w w
x x x
g 5 S
+ + +
= I
3 3 3
E gN gw Clae cila ) lead cla gl
; 2 e 2
Jsy
2{}_5 6-4as JB 2@}_. PR Zﬁ}—. 1-4as
k]
D— [ B2 D1
R
DO ] D~
b‘l)M
D0 6 B0 7 0 1
| | |
| | |
e sl | | |

P B ]z X ] 1
12-5 K

S50 Tl ety Guiitd | b Guld | 8 - 5

135 . 3ol 20 (e 5Se (9] zow Aaldll wjsil) Cilagl maiadl (mpein QIS (e ghall 128
alal) 286Y) e Manai ST 5y m iz s JLI

Main  aesiall agall Al Laagac Aasl o O5S0 Cum s eljeSll dagliia pae i 5 38
Gilagl EDE (o330 Lyl daglll adag . 13-5 <5 3 WS (MLTP) (Low Tension Panel
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o) alii ¢ Gualad) Jaadl 4 lasaailly CluSal B aaall
(e dagl OS o588 & (MSB-3 3 MSB-2 5 MSB-1: 2 Main Switch-Board 6a) duagas
Slead s pd s LS dabiad) HlelV L due il cilasll (e de gane ddaty IDAEN cilall

Emergency System Main Switch-Board (ESMSB) dusasll (5)lghll dagl La o lag
528 J3 alsa (e Cadgll Gui b 235 of (Sarg (MSB-3 A3l dyaganll daglll (e s233 3
ATS DA (e J<al L8 LS 250 kVA

300A THN S/F for Chiller (104 kw
each) Two out of Three

I:I'_‘ “:'—“ I:'I—‘ ESMSB 145 Kw

®| | |®

o 250 kVA
B ©
1B
] vsB-1 ] MSB-2 | VSB-3
SPARE
|

400A 400A 400A 400A 3
MCCB.TP MCCB.TP MCCB.TP MCCB.TP |

BB 2000A TPN + E 1600 A
MCCB, 65 kA

@ 1000 kVA

13-5 K&
Cilagllly Aol daglll 8 LN Afiad) Jaghadll e yiley Jals gl JBY1 of ) s s
Cipaill gl lldg ¢ JASH e sl ) A8LaY L (S adabey Lalal) Cilaglaall e s A0
: 18-5 Jsaa %g L*A:\S\
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18-5 djd.é
Ciagi P20
4 x 16 + 10 mm? PVC in 38 mm PVC Conduit. 4

4C x 185mm? Cu on cable tray

3 x 25 mm Cu Tape. 17

od duagas Slagl DG anll pualy 58 LS (5353 MLTP il diaganll dnglll ol 1S3 LS

: (MSB-1) (As¥) dsasanll dagll

oA sl el il 1) 2iLn) 8 —1 G sl gl sl (5355 dsagae dnsl b

o € ) Sl e (2n] (35 S, a2y (MEZZANING) lisally
Glshally )Y om L saley ¢ ae B aT cpilla Gn i ilda g Csilisally 145 U<
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Ol'l
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ROOF FL. ,EI

_6MEL

_sMEL

300 TPN S/F FOR CHILL (104 KW )
THROUGH SYNCHRONIZATIONS PANEL

_ArMPe | |o_]__)l__|-bB3Peskw___________._
3" FL.
e 4 4L _1_DBl68KW______
ST
I _ DBMBEKW __ __
MezzPL. __ _ | __ _ _ __ _ ___________ | __| _|_pBerekw __
r-r—-——m—=-=-="""T"»">""""™"™"">71~"""'r—"—"—""F"~—"—"™"~"™"—"FT"™"-"-—-"-"T1"—"TT""T"'™r " "T" """ " "D Trr/F—F——— a
I I
\ ELR |
I I
I 300mA 40A I
| MCCB.TP |
| 300A (TYPICAL) :
| MCCB.TP |
! 500A THN + E, 35 kA 400 A |
: MCCB,35 kA :
IMSB-1 (At Graund EL_) [

TCL = 186.2 kW

_________________________ ______________ —_——— e ———
@ Basement Floor

oLT Panel  ——————-—-— ———=

DB-B 7.6 KW
14-5 J<a

: (MSB-2) 4lil) duaganl) da

)y zohadls dae il dasll) SIS (63355 (16 N 9 (e LlsdV b duejil) Claglll (323 daglll s2ag

15-5 JS8 b LS DA aclaall aals ccapsill iSle
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300 TPN S/FFOR

CHILL (104 KW )
THROUGH .
SYNCHRONIZATION l;fﬁv-\ll—HN S/F Lifr1
S PANEL ( )
||_’ ||_’
_ _ROOFFL. | - |
______________________________ DB-Mech. 6.8KW_ _ _ _ _ _ _ _ _ _ ___ ________
MECH. FL l
_______________________________ _ DB-16" 68KW _ _ _ _ _ _ _ _ _ _ _ ________
16™ FL l
_______________________________ __|_pBas"eskw_ __ ______________
e M
_______________________________ __|__| DbB14" 68KW_ _ __ _ _ _ _______
L S
_______________________________ __{__| __|_DBI3_68KW _ __ ________
13" FL [~
______________________________ Lo _]__| _pBa2teskw________
12" FL hl
______________________________ Lol _f_peufeskw _____
11™ FL. N
______________________________ |1l __ | _J__]l__|- pBaa"68KwW_ __
10" FL
e ___] bl _d__]__|-pB9"68KkW__
9" FL
SPARE SPARE
I _______________________ J____‘\» _____ - T "1rrr-"1T" " r-—1TT-"-"r1rr-—/1 - —-——-—"- |
| ELR [ ELR [ ELR |- [ ELR I
I | I
300mA | 300mA
: 300 \>> 40A :
| MCCB.TP |
| 300A 100A (TYPICAL) |
I mccB.7p | MCCB.T I
I I
: BB:00 :A THN + E, 35 kA 350 A :
L o e ____-MCCB,35KA_ _ _ _ _ ____________ [
MSB-2 (At Ground FL.)
TCL =186.2 kW
o LT Panel

15-5 &

: (MSB-3) AL duagenll dasll

Jleaa) Gansg el 4 alald) slaall Cila e (3339 (16-5 U b dagunall daslll a5
ESMSB _uall Zalall duuti 1) 5)ghall dagl (s3an Lgil ) LY U cacladll Lalal)
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40A THN S/F for Chiller  20A THN S/F for 100A THN S/F LIFT
P1-3 (4 kW each) Booster (3 kW each) 3 (21 kw)

‘m‘m‘m”m m @ ;MSBl45KW

ROOF FL.

40A THN S/F LIFT
Pump 7.5 kW @

Mezz FL. EH m ATS 250 kVA

SPARE SPARE

ORIORIONIO

| ELR [/ ELR | [ ELR | [ ELR F ELR ELR ELR
300mA | | | | 300mA 300mA 300mA | 300mA
MCCB.T

MCCB.TP
400A THN + E, 35 kA 400 A
MCCB 35 kA
MSB-3 (At Ground FL. )
TCL =210.77 kW
o LT Panel

: (ESMSB) uwusiyl) g5 skl da ol

ay bl 358 IS4 A Ly @l (5)lehall Jal < lgad zany (ESMSB) 2a5ll) o34
Laaall Mges Jaiipe ATS DI (e Lgidas 2y cfgylshall Jlaal o 22e L] il A Al
250 kVA S aiad joially dadalial)
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1000000 )
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Standby LBS

FUSE 100A RMU

IMVA TR
1500A
CB

ATS | MLDP  MPDB
Y dagl sl da

& fsall Asesenl

MEDB 4 saxll 5 ) shall 2a

-f‘ fogn UPS

FIRE PUMP ¢

17-5 J<s

MLDB: Main Light Distribution Board
MPDB: Main Power Distribution Board

MEDB: Main Emergency Distribution Board
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From RMU
11 kV Switchgear

I I I :
R U IR
! \ ! ! \ ‘

| T | |
! ! !

400A ! ! ! 400A
! ! !
FUSE 100A : : : FUSE 100A

@lMVA TR @lMVA TR

11 single core Armoured cable
500 mm2 XLPE/PVC

- - -
770 kVA 670 kVA
SEC-2 (\ 2000A \ SEC-1
BC
2000 A 2000 A
/a/& 7

AT TR
Ok .

-——e

150 kVA MLDB
,\ MEDB
250A L\ “ﬂ5<ﬁﬂfbdué‘ L\
1 { !
UPS
FIRE PUMP +

Abiall g ) shll Jlaal

MACDB : Main Air Condition DB — MEDB : Main Emergency DB

18-5 J<&
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= 1.58 x 10°/3 x 10* = 52.67 = 53 Lamp
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Cat. Mo,  BAL224F Utilizaton factors / TMS
ed/ 1000 Raflectances Room Index
oy “F ¢ w F|075 10 125 15 20 25 320 40 50
g b J005 20| 4z 5 55 59 &4 &7 & T4
f | 30 37 45 5D 54 &) &3 66 40 72
&0p ‘ &0° 10 31 41 47 51 56 &0 &3 &7 A0
50 50 0 41 48 53 56 41 &4 b6 A9 7O
L 30 3 44 4% 51 5B &1 &3 AL 4B
30— 10 31 40 45 40 55 58 A1 b4 &7
3 5 0 19 4h 51 54 58 &1 &3 A5 &7
e — 3= 30 35 43 A8 51 55 59 &1 A4 A5
LOR: 072 10 32 40 A5 4B 53 56 A% 42 &d
ULOR:  0.04 e 0 o0 W 42 46 50 53 55 5B &0
DLOR:  0.68 BZ<hass 4 4 4 4 4 4 4 4 4
SHE nom: 2.00
SHE mavc 200

Utilization factor ¢ lay) Jelas ilus Jglaa sl 18-7 J<a
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5LY) Slasgl (UF) salisa¥) Jalas + 4=7 Jaa

Ceiling 75 % 50 % 30 %

No Polar curve LUMINAIRE Walls || 50% | 30% | 10% | 50% | 30% | 10% | 30% | 10%

Room
Index COEFFICIENT OF UTILIZATION

G 53 | .52 51| .52 | .51 | .50 | .51 | .49
F 55 | .54 53 53 53| .52 | 53| .51
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h
%]
L
=]
h
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L
]
L
=)}

O

51 | 48 | 46 | 50 | 48 | 46 | .46 | .46

D 55 | .52 50 | .54 | .52 | .50 | 51| .50
c .56 54 52| 55| 53| 52| 52 .81
B 59 | .57 55| 58 | 56 | 54 | 55| 54
A 60 | .58 56 | .59 | 57 | .56 | .56 | .55
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Sslan sgall a8 Jalaa o iajtng €0.69 (g5law Up 53Uyl Jalae (ff 2ntag 18-7 J<s
sl 23ad) (233 N zabiad) 2ae Glual 7-15 dlsladl 8 gl & <0.7

N_ 1000*7*14

= =90.1=091
2250*0.69*0.7

5-7 Jha

(S Lalaf clelaia) Adjad 5ol Al avaal cigliaall

L=15.00 m
W=28.00m
H=3.40m
hre =2.55 m

LS & dlaricual) duall) cilialgag <300 Lux (g5bow 5elaiodll Giglhall (§5iuall of Lale
fh

OSRAM DULUX 2 x 24 W
Light color LUMILUX Warm

Luminous flux per lamp = 1800 Lumen
Light loss factor = (.58

(A ally ars il Vg Citally Jailsal) (e (el o lelye ae
Ceiling = 0.8

Wall = 0.5
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Work surface = (.3

tdall

Alad) (ufy & lidasall Ll k (Room Index Factor Ji cilua ) Yol 7 i

_Lxw 158
 hee(L+W) 255(15+8)

= Caal) (alSetY Jiladll UF ) asis (rabiaall daiall A8l0 (als sa5) 57 Jsandl (e
Jadl UF (ff axius (Room Index = 2) e %30 = clun ¥l %50 = Lilsalls %80
0.91 sl

.0.58 = Light Loss ()i aa3 dualll cilicalsay cilidara (e

041



Boliay) alii : aulual) Juaad) A gl Clagaailly LS b aasall

Room Utilization Factor cilua Jglaa aal: 5-7 Jeaa

CelSaY ) Clalaa
Ceiling 0.8 0.8 0.8 0.5 0.50.8 0.80.50.50.3
Wall 0.8 05 0.3 0.5 0308 0.30.50.30.3
Surface 0.3 03 0.3 0.3 0301 0.10.10.10.1
Room

Index Factor, k

Room Utilization Factor in %

0.6
0.8
1.0

1.25

[
'.Jl

d
La

73 46 37 44 36 66 36 42 35 35
82 57 47 54 46 74 45 51 44 44
91 66 56 62 54 80 53 59 52 31
98 75 65 70 62 85 61 66 60 359
10382 73 76 69 89 67 72 066 65
10991 82 84 78 94 75 78 73 72
114 98 90 90 84 97 81 83 79 77
117 103 96 95 90 99 &6 37 83 82
120 109 103 100 95 101 91 91 88 86

122 113 107 103 98 103 93 93 91 89

.3 x 8 Lamp sa CJ‘M\ C:LU:‘S\} c(24) a2 ‘_;cj u)_Sj ) )

cabadl e o aa asgaallys

1.25x300x15x%x8

= = 23.7
2x1800 x 0.58 < 0.91
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Oe HUEY) Clang bl ol a3 SISy muliadl) ¢ Al Ailusad) L daas (S oyl
67 Jeaall
HUY) Clasgl Al Cildlially (galedl) Cguia :6-7 Jsan
Sela) Belia) o~ 4ud — Bl Belia) Bl gf Bslil
Ak il | 9 Bl il Bl g 4ud
85
Bileca ol | ABleca Bl || dBla Bl [ e dELa Ggpede | dbla ol | Baagh AN | e il glas)
Slan gl oy Shaagll G || sl G | (p) Lilsadl Calal) O (2 () Llgat) izl
() (¢) (2) (#) (¢) Shagd (?)
0.75 1.65 2.25 0.90 2.40 2.70 -0.30 0.90 2.40
0.90
0.90 1.80 2.70 0.90 2.70 3.15 -0.45 0.90 2.70
0.90
1.20 2.10 3.15 1.05 3.00 3.75 -0.60 1.05 3.00
1.35 2.40 3.60 1.05 3.30 4.05 0.90 1.05 3.30
1.50 2.70 4.05 1.20 3.60 4.50 -0.75 1.20 3.60
1.20
1.65 3.00 4.50 1.20 3.90 5.10 1.20 3.90
1.80 3.30 4.95 1.50 4.20 5.70 _1?‘29(? 1.50 4.20
1.95 3.60 5.40 1.50 4.50 6.00 1.50 4.50
2.10 3.90 6.00 1.80 4.80 6.60 -1.20 1.80 4.80
2.40 4.65 6.60 1.80 5.40 7.20 1.50 1.80 5.40
2.70 5.25 7.50 2.10 4 6.00 8.40 -1.20 2.10 o S
I 1.80 5.40

alatenatl) b daln @ liel 5-6-7

25 VI Al ABY1 3 WS dgunall mubiadll slael ajss die Hlae¥) 8 335 of s =1
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J9-7 JKal 8 LS dalhe ai G Y o 1.5 e
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(farzal) (midia (3550 mubian Lzad —a)=ig) Fluorescent lamps i )gléll mubias
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-Metal Halide lamps  Jasall adlgll mulias
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QR-CBC 51 QT-12
QR-CBC 51 QT-12
] "> Diameter of Lamp in mm —Ep Diameter of Lamp in mm
CBC Cool Beam with Cover Q for Quartz Tungsten Halogen
CB Cool Beam without Cover TforT ubular
No
> Q for Quartz Tungsten Halogen
R for Reflector Lamp
26-7 K

@\al) 1 a1l) wnbias 3-7-7
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63 90 126 900

65.2 93 130 930

Ade~a| 1316 200 65.35 93.1 131 931
66.5 95 133 950

68 97.5 136 975

70 100 140 1000

715 102.5 143 1025

73 105 146 1050

75 107.5 150 1075

76 110 152 + 1100

78 112.5 156 1125

80 115 160 1150

81.5 117.5 163 1175

82 118.8 164 1188

dgma| 1974 300 82.5 118.9 165 1189
s 83 120 166 1200

@3 oS 90 130 180 1300

1 96.5 140 193 1400

103 150 206 1500

110 160 220 1600

115 167.9 230 1679

DU dse| 2632 400 55 168 231 1680
116.5 170 233 1700

123 180 246 1800

130 190 260 1900

131.5 192.3 263 1923

Wdgma| 329 500 132 192.4 264 1924
136.5 200 273 2000

143 210 286 2100

150 220 300 2200

' 156.5 230 313 2300

163 240 326 2400

170 250 340 2500

176.5 260 353 2600

183 270 366 2700

190 280 380 2800

196.5 290 393 2900

197.5 291.6 395 2916

Wdema | 5264 800 198 291.7 396 2917
203 300 406 3000

263 389 526 3890
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6uteid | Gdy

(Load/operation specification)

-Power supply voltage/frequency @ I\ [Hz] v
Friction coefficient p =] 0.1 [(Friction coefficient at start ys50.15 | )
‘Machine efficiency n =

-Conveying mass W 1800 | [kq] M 4@ @
to Vmax = [m/min]

-Conveying speed  Vmin

-Motor speed Nmin = | 600 :to Nmax = | 1800 | [min] Mator Conveyor
Output frequency  fmin = 20 |tofmax =] 60 | [HZ

-Load momentofineria Ju = | 0.0375 | [kgm?]

-Desired acceleration/deceleration time Acceleration ta= [s] Deceleration time td= [s]

Calculation of load-driving power and load forque

(1) Required power Pir

) ; _pEW xWmax _ [01x1800x23| _
Requredpower A= ="—gio0xn | 6120%085 | (kW]

(2) Torque at motor shaft Twr

9550 %P, 9550 %0.87
- Load torque at motor shaft ~ Tir= N £ = 1800 = [N-m]
Miax

Selection of motor and inverter capacities (tentative)

(1) Selection of the motor capacity (tentative)
- Because the required power is 0.87kW, selecta | 1.5kW | motor. —+ [ SF-JR 1.5kW 4P|

) _9550%P, _ |9550%1.5]| _ _
Rated motor torque ™ Tm= N, | 1800 = [N-m]

- Assessment for the motor capacity (tentative)
@ Assessment condition

|| Rated motor torque T = Load torque Tir

- Assessment

Tw= Nm] = Tw= INm] — OK

(2) Inverter capacity

Tentatively select an inverter capacity that is same as the motor.
» | FR-E520-1 5K VJ/F control (high torque boost setting) |

603
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Assessment for the start

(1) Starting torque of the motor

- Starting torque of the motor  Tws=Twxasxé=[ 7.96 x 1.15x 085 | = [ 7.78 [ [N-m]

Starting torque coefficent  as : 1.15

Power driving performance data in TECHNICAL NOTE No.30

Hot coefficient 5 :085 Outline of Technical Note No.30 [DATA] in TECHNICAL
NOTE No.30
] o sX08xXWxVmax  _ (0.19x9.8x1800x25 | _ )
Load torque at start ~ Tis FyrT— 51800085 N-m]

(2) Assessment for the start
©Assessment condition

Maximum starting torque of motor Tws > Load forque at start Tis

- Assessment  Tws= [N-m]

Assessment for the confinuous operation

(1) Continuous operation torque

> Tis= [Nm] — OK

Check if the load torque Twr is less than the continuous motor operation torque in the continuous

operation range (600 to 1800r/min).

1) Continuous motor operation torque at 1800r/min (60Hz)
- Continuous motor operation torque  Twme=Tux ac= [ 796 x 1.0 | = [ 7.96 | [N'm]

NOTE No.30

Continuous operation torque coefficient ac : 1.0 (at 60Hz ) Power driving performance data in TECHNICAL

2) Continuous motor operation torque at 600r/min (20Hz)
-Continuous motor operation torque  Tme=Twx ac= | 7.96 x 0.8 | = | £.36 | [N-m]

NOTE No.30

Continuous operation torque coefficient ac - 0.8 (at 20Hz) Power dnving performance data in TECHNICAL

Continuous operation torque coefficient (Chapter 2 Power
: driving performance data in TECHNICAL NOTE No 30)

x=

Load torque ratio TF=Tw/Tw=4.62/7.96=0.58
(Load forque Tir=4_62[N-m])

— 'y 'y
4] E Tag [~ LI 1 T
=Z

g c

g =

8 ®e

e 636 | R

i=] g5

= =

g £3

g ¥

@ 5 g_

= E D

o (=3~

£ o=

€

3 -

20Hz
+«——Operation range —-|

» Output frequency
60Hz
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(2) Assessment for the continuous operation
©@Assessment condition

Continuous operation torque of the motor Tve > Load torque Tir

- Assessment Twe= N-m] > Tww= [N-m] — OK

Assessment for the acceleration
(1) Shortest acceleration time tas
. . Ju +Jm + Js Jx Nmax (0.0375+0.0068 +0)= 1800
- Shortest acceleration time  tas= b - . = = -1 8l[s
9.55 (Tw x @a — Tuzmax) 9.55(7.96 x1.15-4.62) (<]

Linear acceleration torque coefficient ¢a: 1.15 Power driving performance data in TECHNICAL NOTE No.30
Motor moment of inertia Jw: 0.0068 [kg- mz] Motor and brake charactenstics in TECHNICAL NOTE No.30
Maximum load torque Tirmax: 4.62 [N-m] Tiwris used.

(2) Assessment for the acceleration
@Assessment condition “Shonest acceleration timetas < Desired acceleration time ta "

-Assessment  tas= [s]<ta= [s] — OK

Assessment for the deceleration ‘
(1) Shortest deceleration time tds
. L _ (Je +Ju+Js )xNmax _ | (0.0375 +0.0068 + 0)}x 1800 | _
Shortest deceleration time tds_m = 955(7.96%02+0) = [s]

Deceleration torque coefficient 5:0.2 Power driving performance data in TECHNICAL NOTE No.30
Motor moment of inertia Ju: 0.0068[kg-m"] Motor and brake characteristics in TECHNICAL NOTE No.30
Minimum load forgue Tirmin: The toughest condition for the deceleration, T gmwin = 0 [N-m], is used

(2) Assessment for the deceleration
©Assessment condition

||Shortest deceleration tmetds < Desired deceleration time td ”

- Assessment tds= [8] < td= [s] — OK

Regenerative power (when the deceleration time is 8s)

(1) Assessment for the consumable regenerative power
The regenerative power can be consumed by the capacitor regeneration, so the deceleration is confirmed
to be available.

[Final selection]

+ Motor ISF-JR  1.5kW 4P

o Inverer |[FR-E520-1.5K  V/F contral (high torque boast setting)

* Brake resistor :|Not required (capacitor regeneration)

010
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CHAPTER 8 SELECTION EXAMPLE FOR LIFT OPERATION (LIFT WITH

COUNTERWEIGHT)

(Load/operation specification)

(1) Power supply voltage/frequency i [Hz]
(2) Speed range of the motor Nmin to Nmax | 1800 | [#min]
(3) Number of motor poles P
(4) Frequency range fmin E to fmax [Hz]
(5) Mass of dnven object W
(a) Load mass of the lifter Wr 5200 | [kag]
(b) Counterweight We 4500 | [ka]
(c) Chain mass Wen | 350 | [kal
(d) Unbalanced load mass of the chain Wes | 300 | [kal
(6) Ascending/descending speed Vmin [ 3] to Vimax [ 30 | [m/min]
(7) Machine efficiency of the driving part n |09
(8) Friction coefficient p |0.01
(9) Friction coefficient at start ps [0.015
(10) Operation pattemn
(@) Acceleration time dunng ascending/descending  tau, taf | 20| [s
(b) Decelerafion time dunng ascending'descending  tdu, taf | 2.0 | [s]
(c) Time per cycle tc 1 26.0 | [s]
tau H tau botaf C o
Wmax D O i ] "—"
Vmin
R T PO SO OO Tt SO SO e OO OSSO SO "
Vmax Descending
block 4 1) H 2) 3) 7 8 :9 10)
E)n?:mjon__’ 208 338 188 3.2s i 18s 1.DS§ S.0s
2608 )
(11) Quitline drawing of the machine
Decelerator ! ) Condition
Brak | Operation
rake e m pe WrWe20
\ Motar : Ascending Power driving
i Descending Regenerative driving
: * Because "WT-WC = | 5200 -4500 | =
! 0," assume the machine performs
power dnving dunng ascending and
regenerative driving during descending
Counterweight We
Ascending/descending speed V Load Wr

oll
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Calculation of required power and load torque

{1) Required power for the load Pir

Wy
- Required power for the load Pr= max

612057
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100030
6120x0.9

=[545] kw]

Mass of driven object W: W= | WrWe | +Wes= | 52004500 | +300 =1000[kg]

{2) Load torque at motor shaft Tur
- Load torque duning power driving Tw=

9 8xW xVmax N 9 8xWarxVmax | 9.8x1000%30 N 0.01x9 8x10050x30 = [318] N-m]

27 Nmaxxn 2 Nmaxxn 2xx1800=09 27x1800x09

Mass of driven cbject W: W=Wr-We+Wes=5200-4500+300=1000[kg]
Wan=5200+4500+350=10050[kg]

-Load torgue during regenerative driving Tui=

9.8xWxrp<\Vmax 9.8x-1000=1.0x30
2 wNmax 2ax1800

= [N-m]

(Calculate with "machine efficiency n =1" and "fnction coefficient 1 =0" considering the safety )

Mass of driven object W: W=Wec-Wr-Wes=4500-5200-300=-1000[kg]

- Load torque at motor shaft Tir

Because the load torque during power driving Tw > the load torque during regenerative drving T,

perform the following calculations as Twr =Twu.

(3) Load moment of inertia at motor shaft Ju

L ) Vmax
- Load moment of inertia of the lifter JT = W

2 XxNmax

2
30
_ - _ L2
J_ 5QDOX[ZEX1BDDT = [0.0366 | [kgm7

2
Wmax 30
- Load moment of inertia of the counterweight Je = Wex [—J = %UDX[Q—EHBDD j =1 00317 [kg-mz]

2 *Nmax

L ) Vmax
- Load moment of ineriia of the chain Jox = Wenx

2 ¥Nmax

2

2
30
J- SEU{.QMT!UJ = [ 00025 | [kgmT

- Load moment of inertia at motor shaft Ju = Jr + Jc + Jeu = [ 0.0366+0.0317+0.0025 | = [ 0.0708 | [kgm?]

Selection of motor and inverter capacities (tentative)

(1) Selection of the motor capacity Pu (tentative)

Pu=Pwrxke= [ 5454 1.2 | = | 6,54 | [kW] (Tentative selection with ke = 1.2 (20% margin))

From above, tentatively select SF-JR 7.5 [kW] 4P

9550xPu | 9550x75 _ IN-m]

- Rated motor torque Tm = =

Nu 1800
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- Assessment for the motor capacity (tentative)

©Assessment condition || Rated motortorque T~ > Loadtorque Tie |

- Assessment  Tw= [Nm] = Twr= Nm] — | OK

(2) Selection of the inverter capacity (tentative)
Tentatively select the inverter capacity FR-A520-7 5K, which has the same capacity with the tentative

selected motor. Because the inverter is used for a Iift, assume using Advanced magnetic flux vect

contral.

Assessment for the start

(1) Starting torque of the motor
- Starting torque of the mator Tus=Tuxasx5= | 39.8x1.5%x0.85 | = [ 50.7 | [N'm]

Starting torque coefficientas - 1.5 Power driving performance data in TECHNICAL NOTE No.30
Hot coefficient & :085 Outline of Technical Note No 30 [DATA] in TECHNICAL NOTE
No.30

- Load torque at start  Tis=
9 8xWxVmax psx9.8xWauxVmax _ | _9.8x1000x30 0015x9.8x10050%30 |_ ER
2w Nmaxxn " - - =133 [INm]

2 Nmaxxn 27x1800x0.9 27x1800=0.9

(2) Assessment for the start
©Assessment condition

Maximum starting torque of the motor Tms = Load torque at start Tus

- Assessment Tws= INm] = Tis= [Nm] — OK

Assessment for the low-speed and high-speed operations
(1) Assessment for the power low-speed operation

- Qutput torgue of the motor at power low-speed operation

Output torque of the motor at power low-speed operation
=Tmx amx5= | 39.8x1.5x085 | = [ 50.7 | [N-m]

Maximum short-time torgue coefficient am : 1.5 (fn at 6Hz) Power driving performance data
in TECHNICAL NOTE No.30

Qutline of Technical Note No.30
[DATA] in TECHNICAL NOTE

No.30

Hot coefficient & : 0.85

-Assessment for the power low-speed operation

©Assessment condition || Twx amx5 > Load torque T "

- Assessment Twx amx5=[507 [ [Nm] > Tw=[333][Nm] — [ OK |
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{2) Assessment for the regenerative low-speed operation

- Qutput torque of the motor at regenerative low-speed operation
Output torque of the motor at regenerative low-speed operation

=TmxBx5= | 39.8x1.0x0.85 [ = [ 33.8 | [N'm]

Hot coefficient

Deceleration torque coefficient 8 - 1.0 (fminat 6Hz) Power dnving performance data in TECHNICAL

NOTE No.30

§:085 Outline of Technical Note No30 [DATA] in
TECHNICAL NOTE No .30

- Assessment for the regenerative low-speed operation

©Assessment condition

-Assessment  Twx f x5= Nm] > |Tul|= Nm] — OK

TwxBx5 > Load torque | Tuf|

(3) Assessment for the power high-speed operation

- Qutput torque of the motor at power high-speed operation

Output torque of the motor at power high-speed operation

=Twxam= | 390.8% 15| = | 59.7 | [N'm]

Maximum short-ime operation torque coefficient am: 1.5 (fmax at 60Hz)

Power driving performance data in TECHNICAL NOTE No.30

- Assessment for the power high-speed operation

©Assessment condition

- Assessment Tuxam = [Nm] = Tuw= Nm] — OK

Twxam > Load torque Tw

(4) Assessment for the regenerative high-speed operation

- Qutput torque of the motor at regenerative high-speed operation

Output torque of the motor at regenerative high-speed operation

=Twx8=[398x10][=[398] [Nm]

Deceleration torque coefficient 8:1.0 (frex at 60HZ)
Regeneration performance data in TECHNICAL NOTE No.30

- Assessment for the regenerative high-speed operation

©Assessment condition

-Assessment  TwxB=[398] [Nm] > |Tu|=[260] Nm] — OK

Tw xB = Loadtorque | Tif|
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