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TIE STUDY FOR
REINFORCEMENT OF TRANSMISSION AND DISTRIBUTLON
NETWORK SYSTEM IN ANDHRA PRADESH

TERMS OF REFCRENCE

I. BACKGROUND

The Aadhea Pradesh power sector is to implement steadily the refonn of the power seclor under the

assislance of Wocld Bank.
Then, it is quite esseatial ta improve the weak painl of power scctar in leansiission and disteibution

system in order to achicve the said refonn and restructuring taking into coasideration possible
privatization in the feture, )

2. SCOPE OF SERVICES
Scape of services is as follows;

I. Umprovement of efficiency in Transmission and Distribution secior
{1}  Present status and constraints of Transmission and Distribution sector

2) Designcriteria 2nd configucation of disizjbution system
b} Mapging of Distribution network.

¢) Automation of Distributien,

d) Enstgy and lzcilities management systems.

¢) Renovation and upgradation of Transmission netwock.
) Quality control measures.

g) Communication sysiem management,

(2)Suppart in incrzasing of efficiency in power szcior, especially transmission and
distripution field.

a) Strategy for resteuciuring

b) Revision of design criteriz and master plan for reinforcement of Disteibution af network.
. - - 1
¢) lastiwtional steengthening measures

(3)Project management
2) Project scheduling 2nd manzgement
b) Project monitoring

¢) Economiz and {inancial analysis.

I Dectailed studies
a) Billing & melcring 2nd revenue impeovement ( Process Rcéngine:ring)

b) Encrgy auditing ‘
¢} Standardization of construction practices for Transmissioa and Distribuiion nctwarks

e, Traintog and technology traasfle;
a} Technotogy transfer, for modcernizing of opseation and miainlenance of Teansmission and

Disteibution natworks
b) Training and capacity building including asscssment of training needs for upgrading skills
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Study ltem

Opinions & Realities of AP

Network
Planning

Network
Configuration
and Capacity

Supplied voliage | 240V(Single phase 2 & 3 wire sysiems) - up to 3kW

(electric system) 415V(Three phase 4 & 35 wire systems ) - up 0
and TSHP{S6 kW)
contract demand L1kV(Thrce phase 3 wire system) neutral grounded -
(kW) above 7SHP and up to 1500kVA
33kV(3 phase 3 wire system) neutral grounded - above
1500k VA and up to S000kV A

Network Mostly Overhead, Underground system adopted for
configuration high demand density areas of cities, like Hyd &
{high voltage) Visakhapatnam. Interlinking lines are also provided to

assure reliability,

Conditions of
accident eccurrence
as prerequisite

For 33kV & 1ikV systems, segregation of faulty
section is taken care of with minimum int¢rruption to
healthy sections. In case of LT lines, the CSP DTrs areg
provided with breakers to trip the line in case of faults.

Transformer

Transformer and

capacities supply range are
capacities and supply | determined load wise in certain areas.
range
Is the low voltage | Veltage of the network is overhead with LT lines being
network Single phase 2 or 3 wire, 3-phase 4 or 5 wire systems

standardized?

and the networks are standardized. REC standards are
adopted in case of rural networks.

Scope of
{oads

Scope of loads in
systems and sections

Load of the system or a section is estimated based on
the different categories of consumers catered and the
No. of transformers instakled. There are defined norms
for a section to be managed by the lower most officer in
the management hierarchy i.e. Section Officer.

Scope of current
values in systems and
sections

The current values in a particular section depends on
the total load catered to the different consumers in that
section. Distribution automation is in the process of
implementation in the Board. SCADA in Hyderabad
city is already under implementation.

Network
Planning and
Design
Policies

Scope of currents in
transformers

Whenever overloading of DTRS is suspected, on line
measurements of currents is done and necessary
corrective measure laken. In the case of 33kV §8, the
transformer capacity is augmented suitably to cope up
with existing demand and future load growth.

Conversion of peak
values

Peak values are measured at 33kV voltage levels and
whenever the loads are ¢xceeding the loading capacity
of the feeder or the transformer capacities are suitably
augmented or reconfiguration/reconductory of the
network is also done.
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Distribution
substation,
distribution line
capacity

In 3311 kV subslations, the fol!owing— " Power
Transformer capacities are used on the toad conditions,

1.6MVA

3 ISMVA

SMVA

SMVA or a combination of the above.

The length of a distribution line and the conductor to be
used for the hine are determined based on the load on
the line. The voltage regulations are maintained for
quality as per the rules at proper voltage level. In
general, the following conductors are used in the
distribution network.

33kV-100 sq.mm AAA Conducior

11kV-50 sg.mm AAA Conductor for main line & 30
sq.mm AAA Conductor for spur line

LT-30 sqg.mm AAA Conductor for phase & 20 sq.mm
AAA Conductor for neuiral

Status of voltage
conirol

Voltage adjustmenis are done by adjusting transformer
taps in 33kV substations (Up to plus 25%) wherever
necessary, boosters and line capacitors are also
installed at appropriate places both in substations and
in tines to improve voltage profile. Both switched and
fixed capacitors are used, in areas of high density of
agricultural loads, LT capacitors of capacities SOKVA,
45kVA & 30kVA at DTR secondary.

Are equipment and
devices
standardized? (size)

Are specifications
defined?

Quality control
method for purchased
equipment

Allthe equipment are purchased as per Indian Standard
specifications. All the required tests are performed on
the prototype, which will be inspected by Board’s
Enginears before acceptance. There is a separate
quality control cell for this purpose.

Facilities Concept on Management of The process of computerization of inputs of all the
Management Facilities equipment; year of | distribution facilities, lines, power transformers, DTRs,
Management | manufacturing and | meters, No. of services eic. has been taken up. DTR
instalting, coding, DTR strucivre coding, consumers Master
manufacturer already done. Computerized system studies of the
Management of distribution system is also being done, whenever
places for setting up | necessary. System Improvement Projects are being
Customer & facility- | formulated by utilizing the DISBUT software
related management | developed by the Board,
Map Managing method | Computerized digital mapping of the distribution
Management network is being done.
Method
Operation & Visual & Basic concept All the distribution facilities have standardized
Maintenance Other Cycles maintenance schedules which includes periodical
Inspection physical visual inspections, also. The cycles or
Safety periodicity varies for each equipment.
Regulations
[nvestment Facilities fs a budget made for | Yes
Management Budget cach of construction
purposes?
Are investrment Yes

targets (unit price per
subject) managed?
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Profit-and.
Loss Budget

Is investment
managed for repair
constniction and
improventent
construction?

iNcccssa;y budget is provided for R&M and
improvements separately.

Construction | Has any construction | Yes. Every new customer has to pay necessary service
Fee Charged | fee charged to anew | ling charges & Development charges as per stipulations
to Customers customer? made from time to time.
Supply Voltage On voltage LT +/- 6%
Reliability & maintaining 11kV & 33kV +6% to -9%
Services standards
On checking method | Vollage levels are checked periodically.
for vollage
maintenance
Reliability Concept and status | In urban areas, the outages are attended to promptly. In
rural areas, the time taken for attending the outages &
restoration of supply varies from area to area
depending on the time of receipt of information and
aceessibitity of the areas.
Status of power loss | Consequent to removal of meters for agricuitural
services due to introduction of flat rate tariff in 1982,
assesstent of T&D losses was made based on billed
energy in respect of all consumers other than
agricultural and estimated encrgy consumption for
agricultural consumers based on connected loads and
no. of hours of supply. However, this method of
estimation includes commercial losses getting mixed
up with estimated agricultural energy. For the year
1996-97 the overal} T & D losses are estimated at
33.66%. The agricultural consumption was estimated
based on sample metering. The technical losses are
estimated to be 22% and commercial losses of about
11%. The commercial losses include pilferage,
incorrect metering, billing and direct tappings by
. agricultural consumers and in slums and weaker section
colonies. Energy audit is being done o identify the
causes for high technical & commercial losses and
measures are being taken for reducing the technical
losses to optimum level and minimize commercial
Measures against | losses by conducting periodical intensive inspection of
power loss services, replacement of stuck up and burnt meters,
sealing of meters and imposing stringent penalties in
the erring consumers. The process of amendtnent to the
existing Legal provision is under way.
To Secure Facilities Division of service | All electric lines up to consumers meter (including the
income Division lines and internal | meter) belong to the Board.
lines ‘
Set-up placesand | The meters are installed at accessible places in the
seals of watt-hour | premises ofthe customer and are properly sealed by the
melers numerical seals. 'The board recently amended the terms
and conditions of supply making it obligatory for the
consumer to fix the meter in the first room of the house.
Watt-hour Accoracy LT Domestic, Commercial, 1-phase or 3-phase:
meter
Whole current Electric mechanical meters
CL-2 Accuracy {Ecror limit +/- 2%)
Type Static meters of CL-1 accuracy (+/- 1%)
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Construction Works Areworks done by | Mixed i.e. deparimental and by contract
Works System contracting them out
or under the dirccl
| management? L
Equipment Safety factor Code of safely Rules are available for siict
implementation.
Work efficiency Efforts are made on a continuous basis to improve work
factor efficiency by motivating the people andfor by
providing improved eguipments.
Structure of The standard work force consist of a Line Inspector,
Working ong or hwo Linemen and 3 or 4 Asst, Linemen.
Force
Seaff Training Applicable Engineering stafl, Accounting staff, Personnel staft and
Training Center occupation for Lines staff are being trained.
training
Training period Extensive training for 1 week to 6 weeks including field
visits,
TFraining facilities | One Corporate Training Institute at Hyderabad and the
Lines Staff Training cenires at Hyderabad, Warangal,
Vijayawada, Cuddapah and Visakhapainam.
Construction Applicable All the Line Staff working in Distributions ie.
and Repair occupation Linemen, Asst. Linemen and Jr. Linemen are given jog
Skill oriented training.
Certification | Certifying Methods | Verifying the skiils and related knowledge by
System conducting Tests and Interviews, the achieved skills are
acknowledged and certified,
Others Contract Classification Necessary contract agreement forms are designed for
Form different categories of consumers.
Demand Method Demand estimation by studying the past trend and
Estimation expected new services, specially high value services
expected by Global and Spatial forecasting technigues.
Protective High voltage distribution line: over current relay earth
Methods of fault retay
Distribution Distribution transformer: High voltage fuse
Network Low voltage distribution line: Low voltage fuse
Service line: Wire fuse
Indoor distribution line: Low voltage fuse, line breaker
Measures Necessary protective relays & breakers are provided
against for in 33kV SSs in case of 33kV or 11kV network
Distribution faults. ARer the fault isolation the fault is Jocated in the
Network fault section and rectified suitzbly depending upon the
Faults type of fault. In case of LT faulis, the Fanlt is located

and rectified on receipt of complaints from the
CONSUmers.
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LNo | District PES QAR L gpdtya | BARENCOT A6 St U JICA BRWBEEGED
11 | Warangal | % | OECF | : ;
2 Nizamabad fow w1 T T T
) 3 | Kurnool R I
4 | Anantapur T w1 VN T R
5 | Cuddapah { D e ! T T T
8 Chittoor : " | no L o | 1
P17 Mahaboobnagar ! » | Dfd [ i J
{8  { Nalgonda R " i ] | ‘
9 Khammam " ! P T | i
10 [ Adilabad " | OECF &7 | o ; i
11 Karimnagar n i " O I ) N
12 ! Guntur l " i n o] ]
'13 | Prakasam " " st K
_[ 14 Nellore ‘ 7 " < i
15 | Medak = *3 f > O
16 | Ranga Reddy(ix 3 " i O fEY | o
17 Krishaa H " ]
18 | West Godavari . u it i T
19 | East Godavari | I )
20 ' Visakhapatnam I u ©
21 | Vizianagaram " I 5 E
22 | Srikakulam i " 9 | ;
: 23 | Hyderabad City | " " 1 TR D | o) B

(G 1 PO F 11 A 13 ABRESRA B X H9-1v:y7 12 BT HES Y BRI B HEEID H -
=¥ (Integrated System Improvement Project) ,

(E 2) Pl 103 ANER LY JICA 7 2l 8o 4 v N Z B e & 2T T M,

(£ 3) Ranga Reddy X Hyderabad 3R B B

(7= 4) DAD 7% SCADA ¥AraZ i,
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A.P. -PROGRESS IN INSTALLED CAPACITY

(V)
N '_'\_'!_I_l" - Ste Sert_tor ’\;o?rlw!g:c.!;-" . -____kqufdlaf!ﬁLdE;“_j ;::_ _ Share fram
Hyd! Thermat Gas  Hydsl (MiaD Wind Co-Gan Gas Centeal

- e —— L

v : P T S S S T
1859 2452 1613 & - - . 762
1991.52 U5 1633 100 - - 847
135293 FEH 1813 100 - - 852
1993.94 2556 2033 100 - K 397
1694-9% 2658 FL L] 100 3 /a7
109598 2659 2451 100 37 41.8% Bu7
199697 2853 270 2125 575 N 5 215 2227 any

Derated Capacity as on 31.3.1997 is (6764 - 22 6742 MW/
Note : - AP Sharse from Central Generation Stations reduced from 897 to 885 MW consequent to deration of MADS

AP . FROGRESS IN INSTALLED CAPACT.

9e8

K¥PS . B S5tn. was derated to 210 MW/ from 220 MW,

State Sector Hydel includas 2 MVY Wind from 1994.95 cnwards.
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AGRICULTURAL PUMPSETS ENERGISED (DISTH 1™ - Wi

Fumpsets
Energised

Eiaures in Numbers
tincluding R.E
Co-operatives)

Pending
Applicatons

AND PENDING APPLICATIONE
AS ON 31.2.1997

Name of the District

St
Na.

<
}
@
"l 8
(2]
E
.
2
3
5

16901
18513
27741
49070

7149
3528
8561

15006

2. Vizianagaram

3. _Visalv.hapatnam

4, East Godavari

5. Wast Godavari

6. Krishna

36284
29612

9033

16101

7. Guntyr

8. Pra:aum
9. Nellore

172978
71724

46919
BOE52

16989
9062
25270
8452

Cuddapah
A2, Ananthapur

10. Chittoor

11

78015
59034
1003
75677
123491

8469

10966

14, Hyderabad

13. Kumool

4206

42665

15. Rangareddy

121515
125532
156456

49207
197253
187537

9839
26845
25507
3272

16. Mahaboobnagar

17. Medak
18. Nizamabad
19, MNalgonda

20. Adilabad

2%,

Karimnagar

49295

64195
14706

22. Warangal
23. Khammam

1751203

LINES AND DISTRIBUTION TRANSFORMERS EXISTING AS ON 31-3-1097

LENGTH INCIRCUITKM

S.No.  District 220 KY 132 KV 86 KV 33 KV 1KY LY
ot 2 3 4 5 6 7 8 9
f. Srikakulam .- 119,60 T710.69 3600.96 8470.62 12901.87
2. Vizisnagaram 40.19 420.00 456.00 3860.35 9346.43 1412297
3 Visakhapatnam 494 35 358.80 1124652 416530 1152285 17787.93
4. £ast Godavar 350.44 334,72 - 7 84403 4757.74 122631.41 18558.34
5. West Godavari 162.06 300.72 - §101.79 5999.90 1767.03 247315
6. Krishna 345.65 242.58 . 894.95 5708.05 1541697 22608.21
7. Guntur 485.00 576.00 - 1310.20 6386.81 10195.90 18957.11
8. Prakasam 535.00 449 50 - 1225.% 6863.06 1697738 26047.75
9. ellore 585.35 23510 .- 1169.4 772351 1661125  26325.2
10.  Chittoor 114.15 439.25 4395 £200.04 923098 2690255 3693092
it. Cuddapah 4‘5(‘\3.8(:! 38225 102.75 $85.32 5367.41 1082364 1816467
2.  Ananthapur 304,85 605.09 17.2¢ §£16.90 $0749.40 22074.12 3575765
13. Kumool 531.50 449.30 - 1 1467.34 6958.69 15627.16 25034.49
14,  Hyderabad 138.88 17.02 A.00 447.34 1656.72 419982  6527.78
{U.G. Cabte) .- - - 3455 244,00 .- 278.55
5. Ranga Reddy 254.40 515.08 . §000.74 7209.30 1993508  28916.5
15.  Mahaboobnagar 405.40 449.23 - 1487.55 10131.45  22717.80 35171.43
17, Maedak - . 96.20 516.60 - 1270.77 7508.68 1773120 27123.75
18.  Nizamabad 170.00 479.20 - 1026.12 6291.91 18180.65 26247.89
19.  Adilabad .- 361.52 80.00 €90.34 7539.52 15180.88 25062.26
20.  Warsngal 52.00 633.83 -- $1145.09 8665.98 28471.61 38968.51
2. Karimnager 258.00 111248 . 121845 693381 33239.40 42762.12
22. Khammam 783.75 £60.3¢ .+ % 97893 619512 14536.36 2305246
23. Nalgonda 666.40 £20.60 s 1588.39 f0579.57 29023.40 42378.66
Total for AP. 7372.39 1014175 35490 2551285 153408.01 36762681 594413.7

—67 -

TOTAL

140071

291692

Totat

i
¥
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READY RECKNOER FOR MONTHLY CONSUMPTION
(1000 watts used for t hr, = 1IKWH = 1 Unil}

No. of Unts K manth of 32 days
No. ot ey por day e
Type of Acplarcas Witan .
i 13 1 a- 4 5 6 ? 8 9 10 "
Lamp 21 037 os 15 | o2zt 3 ars .5 525 60 675 15 |- 82
# 06 12 24 34 48 6 12 84 2% 108 | n2
& 09 18 a6 54 72 90 108 126 e | o2 8| 13
™1 11 225 43 575 9 {nxs 135 | 57 B ] 205 28 | an
100 15 3 9 2 15 18 2 24 2? % kX
Cobop Fan 36° % | ors 15 5 6 75 9 105 12 135 15 | 168
o 50 07 1§ 4% 3 7L 9 10.5 12 135 151 188
5" 5 03 12 36 54 12 ) 108 126 144 162 ]| 138
w0 ol 135 29 42 53 84 105 128 "z 168 11-3 21 a1
Tadie fan 16%, 147, 12" ® 05 12 24 36 8 60 72 84 Y 08 2] 12
Edectric kon 550 825 165 3 G5 73 825 % | nss 122 | 1es 85 | 1812
| ns 33 45 &S %0 125 135 1518 18 225 25 | 24018
Dhobi fron 1000 15 x & 39 120 150 189 250 | 2D 270 w00 | 30
Gayser [20W) 2000 » €0 120 180 249 0 360 420 180 oy &0 | 660
1 ph. {3W) 2000 a5 %0 18D m 0 50 540 630 720 8o 90 | 990
3 oh. {6KW) 8000 ] 180 360 840 720 900 1080 1260 1440 1620 1800 | 19% :
Forage thow 1000 13 0 0 %0 120 150 180 210 240 21 | 1 |-
Ty }Izh 1200 18 ¥ e 108 144 180 216 52 88 324 00 ¥ 1t
Hewer 15kw 1500 24 45 o0 135 189 225 270 s 30 405 sy | ass It
Immersion 550 8.2 165 » 95 & 825 95 | uss 12 | uss s | o1ass |4
Aod | v 2% & 675 8 | 1128 135 | 1578 180 | 202% ns | 2 (b
1600 15 » 0 3 -1 1 | 1% 189 210 240 20 w |l e b7
t ——— —— f‘\‘r"\ !
o .. 88823
B 988 9 8 v 2 x x 88 o
w WoOoxX X M ¥ O o x o a8 N
=4 o © w - - v - ¥
@ Wlw © W © W © © W e = v ¥ o g o o4 o o o p
€ NI € X X 2 X X X X % - v = = = = = « 0 0 0 & 0
QO W9 2@ ¥ @ & 9 o < =@ <@ < MO O OO&O MO @GN 8 N N M
7))
AE
= | ol. &2 ¢ 2 © T Y Y VY ge g 2 § § § § 3 §
262333 8038837822 233583303
oSk
Q5
[T o A o £ L T L « L £ L
i g Ff 4 f £ F L L L K4 A L L L W W W O S O <
2l |28383838888338B833F 8 tRREREEE
tTIJ - .
w
g 8 P Y E TR
Z |8 S 8388383888283 3¢8¢egegrs88¢8zs
& - ’ ‘
o . :
E Y, BT C O Vv O O 0 0O 0 O O a2 2 92
% &‘«:Q‘Qf‘:".“?“!“:“’.“!"?;#waini'o'riuiwim"9%'88
3\ 18 O‘O Lo T - N D U I~ o v - -~ N ('3 () «¢ o~ - - - t?l
~ g8l e dddrsd g i dad et @2 yyEI




MOTOR CURRENT

v3igasdyv

, SIHGLE PHASE SUPPLIES ___ TWOPHASESUPPLVES
"e. YOLTAGE o ‘ VOLTAGE [ITS
T | w0 | 2o 70 240 0 [ 20 | e | aw | we |
Ve e [ 1as [ 1m 128 123 118 18 % 50 2 358 2% | 11
Tva | aes | 2% | 23 2 213 M 128 118 107 943 590 | o
P I I IFPTINE BT an 1% 182 214 168 1. 184 313 155 | m
bra | oma | osm2 | s20 497 e | 2% 259 2% 207 P 0 | o
i ne | res | 88 6% 604 sof [¥ gk 139 3, | 26 165 13|
viz | o9z | 103 960 9.19 880 845 528 o 148 g 245 195 | van
2 254 "o 127 122 "7 12 100 648 589 519 324 259 2
vz | oms | s | 7 150 " 138 L1 802 12 641 401 an |21
3 73 | 281 185 178 174 164 103 - 950 e 250 I ain | 3
3 @ws | »7 23 n2 22 214 134 123 "2 986 616 Y 4
5 592 | ¢ 26 223 78 %0 163 154 1! 120 752 62 5
& £9.4 B2 M n2 K}E.] kvl 194 1ty " 161 "2 885 .07 [
7 me | &8 98 ®A "85 350 2148 202 184 6.2 1.1 8.10 7
712 | 844 | 454 22 03 a7 .1 %2 215 195 172 107 358 [ 71R
10 109 598 544 820 49 479 29 i 52 2.4 138 R 10
w1z M 735 6.8 632 612 538 %38 MO 09 272 170 136 |12
oo, | oses | 188 752 721 692 93 0o | %4 20 200 60 | 1%
@ %5 i 103 9.1 M0 904 .4 522 475 418 6.1 209 )]
P13 243 13 2 121 15 i 696 64.1 a5 515 22 258 2%
wooq oo | owes | s 143 137 122 225 62 £9.3 610 38t 0| B
| No. of Units for month of 30 days
' No. of hes. par day
| Type of Applanies Waliege
: " 1 2 3 ¢ 5 6 ? 8 9 10 1"
; %0 | 25 I3 w 135 160. | 225 270 #s ) %5 N T
Stowe 70 1125 z3% & £15 -3 1125 135 1515 180 2025 25 27
: 1000 1§ 0 60 @ | 20 150 180 210 240 7 300 3%
‘Cooker 1500 s B %0 135, 180 225 70 315 360 405 450 495
‘Toastt 1500 18 ] 80 90 120 150 189 210 240 0 001 0
“Mixer Bg 200 3 6 12 13 2% 0 | * &2 @ 54 0]
Mixex smad 0] o 15 37| s 6 75 § 105 12 135 151 168
" it Condtboner 1.4 lox 1400 2 42 B4 126 168 210 252 Y] 3% | am 20| 442
1Ton * 1B 1800 7 5 08 162 216 270 24 318 a2 485 sa0.) 54
Refrigirator | )
. smaf (114HP} 200 3 & 2t 18 2 20 3% @ 43 54 60 6
Electrolu 00 45 % 18 7 | ® 45 4 8 7 at 90 9
" Washing maching 200 3 § 12 18] 2 0 ! 2 42 1 &0 £
: Cloth Drier/Spin Driet 200, 3 5 2T u 2 ® 3% 2 4 LY 0 23
Radator 1000 15 » o %0 120 150 180 210 240 270 g )
Eloct. Clock s | ooms 0.15 03| 048 06 075 0g 105 12 | 138 151 165
: Radio 0 | o 15 - @ 48 5 15 8 105 12 135 15 { 165 *
V. 1% | 2% 45 ) 125 18 | 2§ i | »ns % | 405 s | 495
Eseciric T Ny | &S 5 | 618 %0 | 1125 135 | 1575 180 | 2025 ws | ®r
i Kate e | 15 » &0 £ 120 | <150 ®o | 20 a0 | a0 0 | 3w
|o~mzphm3kw 2000 5 (%) 180 2 360 150 1 840 630 720 810 900 | w0
3 pkates § ow 5000 1] 150 20 0 500 750 900 | 1050 1200 | 1350 1500 | 1650
| Cooking Range § kw 5000 7% 150 300 450 600 % 200 | 1050 1200 | 1350 1500 | 1650
| Radogam 100 15 3 ) 9 12 15| 2 24 27 0 N




) REFERENCE YABLE :
AMES FOR MVA MVA FOR ANPERES

fvagacqay

VA 1KY 7K BKY WKV 1KY 230KV 400KV Arps 1KV 2KV SV GKY 1NV 0KV 400KV
i 528 X2 T 81 4y 22 14 1 019 038 08 KD T 4
2 105 52 8 B 18 BT 44 29 H L ) SR T pre) PSR T~ § )
3 1578 7 2 %2 130 65 4b ) 051 4t an M3 B 1143 208
4 2039 10495 00 30 175 eF 82 ¢ o M M pre) B85 1448 208
5 %24 13120 BT 43 Mg 108 72 L3 o 4% 2 s L 1908 34
5 T 1948 105 S28 2 31 A 6 MmN &8 137 hemk A8
7 ¥ 18370 122 €12 06 153 104 ? 40 266 400 0 4600 2667 4%
§ 1Y) 2595 140 Y0 MO 175 S : 482 34 487 $15 1K 3048 S8
$ a4 2620 157 T&T M4 197 110 ) AN M2 S i{zE 2058 Am 62
1 5249 %215 105 810 437 2P 14 10 A9 382 ST Lt 2285 M0 6M
1 5174 28870 192 o L1 MO 159 1l M0 42 s 121 2ms R IR
H e e 0 05 26 262 W) 12 209 4% 6% 12 2N s Al
17 6423 MIGE 27 1d 569 288 86 13 28 4% MY Tess TeTe 4 901
1 ju8 I S B2z M6 202 " 267 SM 0 B0 140 3201 53 am
15 7813 WIS M2 1SS I8 216 15 286 572 AS? 1S 39 STE 10M
15 238 990 28 M0 WO 350 238 16 05 60 98 1829 3656 S097  16.0B
tH 323 [TER Pl e M3 Nt us 17 A2 48 IR 1543 3BRT  BATE 1078
(] G445 240 K31 S 1.3 ny 394 260 1) a0 686 1029 2058 4415 6889 247
13 - A5 12 16 B sS4 19 362 724 1086 2472 44 124 108
= 1050 52500 30 175 818 &Y WY 20 81 762 1841 2286 4573 1821 1186
Py 1) 65600 7 218 109 AT 368 25 AT 862 1429 2858 ST $S2% 1R
x 1878 18150 525 262 134 856 433 3 572 1144 15 341 €839 M43z 2078 -
kU] 1237 41880 st X3 153 I6S 505 35 657 1AM 2000 4001 RO 1337 2425
4 2999 1950 700 0 115 BrE 517 ) 752, 1525 7286 4SM1 U5 15242 207
43 2382 12100 137 A 137 84 650 a5 851 VN4 2572 MWL 1H28B 17447 M08
) 262 1M200 875 &3 zi2 1093 122 50 553 1506 2858 5716 11432 19053 M4
& a4y 157450 1090 525 - 262 1312 566 0 .04 2286 3423 B859 13718 2853 4157
N 3] 183706 1235 612 306 153 1y 7 §434 2668 4001 8002 15004 266N 4350
£ 4199 209350 10 1 3 475 145 8 1524 3048 4573 9145 18290 30484 S542
N e 236260 1575 TBT 3M 197 430 0 1755 3430 5144 10783 20857 4295 6235
_ MOTOR CURRENT
E THREE PHASE SUPPLIES .
He. VOLTAGE o HP.
190 200 20 240 7% M6 360 £00 s Mo 50 550
| m g1 1 689 &1 4T 435 an 3% am 331 ] o
w1 | 1w 1o 114 19 8" e | s 57 620 548 A5 ] W
w| 2% 218 158 182 174 126 . 145 1.09 106 9% am ™ ow
m | s | 30 2 250 2% 5] 158 150 1.4 1% 1.2 18 |
' w5 | 3 350 ¥} 208 222 2 1.9 185 %3 154 140 1.
viz | so8 | see 518 m 454 LY. 29" 28 2 258 2 208 [ 112
H 708 | 748 s Nyt 598 &R Y] 3N 360 340 3 2R 2
22| 9 | 955 LY wm 740 534 i87 462 446 420 an 1% |21
3 15 | 1o 398 §.15 8n M 578 5.43 529 429 4% 308 3
fl 150 "2 129 "s 14 82, 7% . 142 587 648 s 518 4
5 13 | 74 | 157 “s 139 1&1 B YT 870 82 7.90 6% (373 $
) 25 | 04 196. e 164 | 113, 107 102 985 5.0 218 743 §
7 48 | 24 212 195 | 187 135 123 "7 1z 106 R 8.5 7
i | ®1 | us Y 26 198 143 12,1 124 19 113 N I |12
10 ns | M 20 266 %5 185 158 159 154 "s 128 e 10
2] gy | %2 aa‘r 1Ry N4 21 #F_go.s 135 188 178 157 143 [1212
" as | w2 | @0 ns %9 %7 PTR) 71 23 210 135 w8 | 18
20 63t | 802 5.7 50.1 482 M8 37 01 20 214 241 218 20
P 12 u2 13 620 595. 29 k2 nz A58 3338 27 2190 %
k) 926 | 80 { 800 734 75 w0y | 483 “o i24 40 382 20, %

~ oo



K ) - $Z X ¢ sdwe Aeig
2 53106 20Sd
'sB% 82 yoe3 K7 SONZ SPSH pX2 sdwep Aaig
L T pxesorgy
By 22 wea £ 'SON Z sdwep Aag
by 42 we3 i - ¥X9 ISor 'S’y
SANVIONOVE 8
OMPL 13$3SN4 OH L
2 we3 y SONZ
“ 129401 PR3 S SONZ
eiyL WE3 L SONZ
1247 We3 41 SONZ AW SWIXO0SXO0S S
1934y WE3 2 SONZ  PUURU) SWSIXST v
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