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SUMMARY AND RECOMMENDATIONS ’
This study has been made in response to a request contained in a letter
dated December 21, 1970, from Mr. Hamidullah Hamid, General President
of Da Afghanistan Breshna Moassessa, to Mr. Dale Shockley of IECO. Its

purpose i1s to investigate three questlons pertaining to the Kajakai trans-

mission line:

1. Whether the new stepdown substation serving the Lashkar Gah - "+~
Girishk area can be located at a point called the Junction, where the
Kajakai-Kandahar line turns east, approximafely 2 km north of the Herat-
Kandahar road, with 44 kv feeders to Lashkar Gah and Girishk; or whether
the substation should be located closer to the load centers and commected

to the Kajakai - Kandahar line with a 161 kv tap.

2. Whether a 44 kv- tie from the new substation to the switchyard of

the Girishk plant is necessary or desirable.

3. Whether a2 disconnect switch should be installed on the Kandahar line
on the load side of the Lashkar Gah - Girishk substation or tap. During
the outage of this line section, this switch would isolate it, thereby

enabling Kajakai power to flow to the Lashkar Gah -~ Girishk area.

In regard to Item 1, above, the most economical location of the substation
serving the Lashkar Gah - Girishk area is at the Junction because it involves
the least length of high voltage (161 kv) transmission line. Therefore, if
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calculations on the electrical network indicate that operating conditions

are acceptable with the substation at this location, additional calculations
for the substation at other locations are mot necessary. To determine what
these operating conditions would be, calculations were made for system loads
as given in the USAID letter of November 11, 1970, as given in the ABM letter
of December 21, 1970, and as given by increasing the loads proportionately

up to the practical limit of the 161 kv transmission line.
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To investigate both this item and Item 2, above, either extensive hand cal-~
culations or digital computer load flow calculations could be used. The

latter method was chosen becamse it is considerably less time consuming,
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[
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especially when a number of small changes (such as increases in loads) are

-

applied to a single network. The computer calculations culminated in 18

Lo

load flow cases which represent realistic operating conditions.

ER g

Based on these calculations we make the following recommendations:

¢ Locate the Lashkar Gah - Girishk substation at the Junction.

o 1Install the 44 kv tie between the substation and Girishk when the peak

-Wmnﬁwmw
[T B

load at Girishk reaches about 3 MW.

"

@ Install a second 44 kv circult between Lashkar Gah and the Junction

substation when the load at Lashlkar Gah reaches 14 MW.

o Install shunt capacitance in parallel with the loads and change trans-
former fixed taps as shown on the table on page 12.
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In regard to Item 3, above, our recommendation is to Iinstall a discomnect
switch at the Junction on the line to Kandahar. 1In case of an outage of the
Junctién -~ Kandahar line section, due to a fault, or to repair or maintenance
work being performed on the line, this section -could be isolated by opening
this switch, thereby enabling Kajakai power to be transmitted to the

Lashkar Gah — Girishk area. The installed cost of the switch is about $9,000
and, if the substation is located at the Junction, it could be mounted on the

substation structure.

On succeeding pages 4 through 9 there is a general discussion of the load
flow work followed by a description of each case, Pages 10 and 1l are res-
pectively a plan and a single diagram of the network studied and page 12 con-
tains a table summarizing the load flow data. On appendix pages Al through
A72 are reproduced significant computer printout data referred to in the

discussion.



DISCUSSION

General

|

To determine the feasibility of locating a substation to serve the Lashkar

Gah - Girishk area at the Junction and the necessity of a 44 kv tie from the

substation to Girishk, a series of digital computer load flow calculations

PR

was made. The system, consisting of the Kajakai Powerplant, the 161 kv
AN
transmission line, the load centers at Kandahar, Lashkar Gah and Girishk, and
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the associated 44 kv feeders, was studied under increasing loads up to the

practical limit of the 161 kv line.® If operating conditions can be shown to

iy

be acceptable throughout this load range, the Junction substation location will

~
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have been proven satisfactory. .-
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In Cases 1 and 2, Wwithout the tie to Girishk,and Cases 1T and 2T, with

, -

P thﬁhtie, the loads assumed are those given in the USAID and ABM letters, :
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*The capacity of the Kajakai - Kandahar circuit as determined from this load”
ii_ flow study is in the order of 115 MV, which is equal to the temporary over-
load capability of the Rajakai Powerplant at the completion of Phase II of its

development. At greater loads than this (see Case 10T, in the table on

page 12 and as described below) the power angles are good but the voltage

at Kandahar is extremely sensitive to the power factor of the load. Since

]

shunt capacitors are switched in discreet steps, they would not provide

[

adequate control over the receiving end voltage. For greater power transfer

o i.....p.w.m...

over this circuit, either a generator or a synchronous condensor would be

required at Kandahar.
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respectively. In subsequent cases the loads are increased in even incre-

ments of the ratings of the generators at Kajakal (see columns 5 and 9 of

the Table, page 12). The load distribution among the three load centers

is assumed to continue in approximately the same proportion: Lashkar Gah
demand is 1-1/2 times Girishk demand and the Kandahar demand is three times

the sum of the other two substations.

In all cases 666.6 MCM ACSR was assumed for the 161 kv line conductor and

266.8 MCM ACSR was assumed for the conductor -of the new 44 kv lines.
The operating conditions considered acceptable are as follows:

1. Voltage — Receiving substation voltages ma§ vary from 95% to 105%
of the rated value (161 kv, 44 kv and 13.8 kv). For the protecéion of the
equipment, voltages may not exceed 105% of rated value, except on the high
voltage side of the Kajakai step~up transformers, which have 5% above-rated
voltage taps. &he upper 1limit here is 105% of the tap rating (i.e., 1.05 x
1.05 = 110% of 161 kv) in accordance with NEMA standard €57.12.00, Section
2.4. The minimum voltage at the Kajakai generator terminals is limited to
90% of rated value because of the necessity of maintéining adequate voltage

to the.plant auxiliaries.

2. FEquipment Loading -~ Transformer capacity is added when the load~-
ing exceeds the rating of the installed equipment.  The generators are
loaded to their rating for 80° C temperature rise (115% of rated capacity

at 65° C).
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3. The transformer fixed taps used to provide acceptable voltages
at peak load may cause over~voltages at minimum load. Therefore, for.
each incremental peak load which requires a change in tap setting, a mini-
mum load case is investigated. The minimum loads are assumed to be 10%
of the peak loads. In all minimum load cases except Case 9TA it is assumed

that only one generator is on line at Girishk.

To produce acceptable operating conditions the following system parameters

were controlled:

1. The Kajakai generator éerminal voltage was varied between 1047
or 105% under peak load to from 94% to 907 under minimum load to maintain
acceptable veltages at the receiving substations. In practice this would
be done either by manually adjusting the voltage regulator rheostats at
Kajakai upon receipt of voltage information from Kandahar or automatically

by means of Load Drop Compensators connected to the Kajakai voltage regu-—

lators.

2. Transformer figed taps were adjusted. Since the transformer must‘
be de-energized to make this change, it was assumed that the taps can be
modified to conform with peak load changes from one year to the next but
not to conform to the chaﬁge in load that occurs from minimom to
peak within any given year.

3. Shunt capacitance was added as required to reduce the transmission

of reactive power, thereby limiting the voltage drop in the transmission
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system. This capacitance is switched on and off incrementally to conform

with the requirements of the daily load cycle.

4. Transmission capacity in the form of a 44 kv tie from the Junction

substation to ‘Girishk and a second &4 kv circuit from the Junetion substation

to Lashkar Gah are added when needed.

Load Flow Case 1 (Appendix pages Al-A4) e :

Load Flow Case 2 (Appendix pages A5-A8)

Load Flow Case 3X (Appendix pages A9-Al2)

Load Flow Case 3Y (Appendix pages Al3-Al6)

These cases investigate the network without the tie from the Junction
substation to Girishk. Case 1 is based on the loads projected for 1975

in the USAID letter and Case 2 ie based on the 1967 Beck Report projection
for 5 years subsequent to Kajakal construction (recommended in the ABM
letter)}. Cases 3X and 3Y represent loads corresponding to 1007 loading of
two generators at Kajakai.

From the appendix pages and from the summary in the table, it is seen that
conditions are acceptable in Cases 1 and 2. In case 3Y, however, excessive
over—-voltages exist at the Junction. To reduce these voltages, the Kajakai
generator terminal voltage was reduced to 104% and the Junction transformer
tap was changed from 95% to 97.5% in Case 3Y. The result is to lower the
voltages at the Junction within the acceptable limitbut also to create an

excessive under-voltage at Girishk.

“tnz oy
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It is therefore evident that when the Girishk load exceeds about 3 MW, some
measure other than voltage control at Kajakal or transformer tap changing
at the Junction is required to produce acceptable voltages simultaneously

at Girishk and at the Junction.

. - N - [ FTS .o -

Load Flow Case 1T (Abpendixgpages A17-A20)

Load Flow Case 2T (Appendix pages A21-A24)

Load Flow Case 3T (Appendix pages A25-A28)

These cases are analagous to Cases 1, 2, 3X and 3Y, above, except that the

44 kv, 13 mile tie between the Junction substatlon and Girishk has been installed.

It can be seen that all the voltages are within acceptable limits.

The tie to Girishk therefore solves the problem indicated\in Cases 3X and 3Y.
Because this circuit provides a second path for Kajakal power to the entire
Lashkar Gah - Girishk area, it Increases the reliability of supply to these
loads. Tt may therefore be advisable to install this tie before the time

required as indicated by the load flow study.

Load Flow Case 4T (Appendix pages A29-A32)

lLoad Flow Case 5T {Appendix pages A33-A36)

Load Flow Case 6T (Appendix pages A37-A40)

Load Flow Case 7T (Appendix pages A41-A44)

Load Flow Case 8T (Appendix pages A45-A48)

load Flow Case 9T (Appendix pages A49-A52)

Load Flow Case 10T (Appendix pages AS53-A56)
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These cases continue the investig;tion of network performance as 19ads are
progressively increased. Operating conditions are acceptable through Case 10T,
which represents Kajakal.generation at the maximum capability of Phasé iI
development. Load flow calculations with greater loads were made, but, as
stated above, the voltage at Kandahar betomes very sensitive to the power
factor of the load (and/or the amount of shunt capacitanée cotmected),
Therefore, we consider this a conservative loading limit. -

Three points indicated on the table are worthy of note:

—

1. As the loading is increased, transformer capacity is added

and changes are ‘made in the transformer taps.

2. Starting with Case 5T shunt capacitancewiSvad&ed;at the loads.-

3. When the Lashkar Gah load exceeds 14 MW, Case 8T, a second circuit

is required from that substation to the Junction substation.

Load Flow Case 1TA (Appendix pages AS57-A60)

Load Flow Case 3TA {(Appendix Pages A61-A64)

Load Flow Case 4TA (Appendix pages A65-A68)

Load Flow Case 9TA (Appendix pages AG9-A72)

These are the minimum load cases corresponding to the peak load cases having

the same numbers. They indicate that the transformer fixed tap settings
required for acceptabile voltages under pezk load conditions do not produce

excessive over-voltages under minimum load conditions.
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FIGURE 1 KAJAKAT TRANSMISSION SYSTEM
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ACAAL LAAAL
13.8KV
o BUS 5 R
A E ’
13 MILES toab| %%
SUBSEQUENT LINE . ... . : 3
KANDAHAR
30.4 MILES
i : 33 MILES
| EXISTING LINE
44 KY o
e BUS @ L L L

BUSS ;:.—:E“l

NOTE:SUBSTATION

SWITCHING EQUIPMENT
T NOT SHOWN

___GIRISHK . LASHKARGAH

FIGURE 2 : KAJAKA] TRANSMISSION SYSTEM
O SIMPLIFIED SINGLE LINE DIAGRAM -

- 11 - - 3-12-1971



TABLE
SUMMARY OF LOAD FLOW €TubY

PRINTOUT K & 2 & (3 A ] JUNCTION HANDAHAR LASHRARG SIRISHK AcCTUAL |SYSTEM LOSS PER DNIT BUS . YOLTAGES T
B HRE GENZRATING | GEN | ACTUAL TRANSFORMER| TRANSFORMER [TRANSFORMER| LDAD  15H.{ 1oAD |sM.| AcTwaL | LoaB |su,|SENERATION oy [HAJARAL [ JUNCTION [LASH.] GIR. [KANDAHAR INOTES)

BiE) MOy e Cotmeity % |GENERATION| B.F. [GApACY] TAP |ZATAEITY] TAR [LAPACI] TAP | o.88 rr (AR aasmr. |cAP|GENERATION o.aBer. |caf | GRTAL ) MW | % sl [ B2 [ B4 | BE |Be |Re |B7 | &8

Fw WY | UMW TWVAR | MVA AR MW EMYAR MVA [SETIHE| MVA  [SETIHG| MVA  [SETING | MW+ MYAR MUACT Mur 4 MVARIMIAL) MW VAR | MwdnvaR pivacl mw - waR GEN- [V | WY PHY | v HY |1y
[ EERERE & F o ] s E) [ 1 2 [E3 2 =) I8 17 [ 13 0 at e 23 EENE 25 28 27 28 29 e 21 EX a3 34 35 36
MWITHOUT JUNCTION — GIR|§HK TIE =
1 {eio|i-heg] 2 401 1734-131 | 0597 | S4/72 1,020 [75/5315 Lo0o | 21 /26 | oo 14481882 %.0041.86 2404080 | 20024 1974404391 0,34 | 172 {1.000[1.05) | 1045 |1.034 [L.ou |1.0%0] o3 [0.589| No.l
e | 2 BO [ 24384535 | 0.976 | | ’ LoBG | 0O 1R20+11.92 4124258 2404180 2754170 2678+ 759 | 071 | 266 |1.0P0] 1061 | 1.047 | 1L.013 [0.571 [0.964 | 1.024 |0.968 | HO.2Z
ax |a1o|1-9 2 |3300|2475 [ 4125 ] 100 | 1404158 | 0524 ! asse 05950 | 2400 +14.87 5B+ I8 24011 80| 3444212 33,80+1573] .21 | 358 |1eso ] 1082 | 1066 | 1073 {1003 (0577 [1.030|1.014
3Y 320 22564 2 3300 2405 4123 ] 00 | SLATHERIZ| 0927 [S4/T2 1050 [an/m 0,975 | 2148|0950 | 2400+ 8T 545+3./8 240+ 1.80| 344+242 3387+14.52] 1268 | 3.80 | L.04O | 1.070 | 1.04T | |.028 | 0.3600.9¢6 | 1.016 (0.939
WITH JUNCTION ~ SIRISHE  TIE
1T [Blo|i-Dhell 2 &0 |17 - 147 10,996 | 54772 {1050 7-5[3.‘575 lLoool2ifes oo 14.40+897 3004186 2404180 | 2.00+1.24 .74+ 033 [ 034 [ 172 1Lopo | 105] | Lod6 |1.236 [1LOIZ [1.037 |LO3) |o.gas
ital3z0le2s 2 & | 0B0-1238C.053 I, ; 1444089 03070.19 L2OL030] 3201042 2.00-10.66{ 006 | 2.00 |0.93070529 |1Lo10 | Lo2s | 1007 | Lo (1014 | Lol
27 |ere] -9 2 8o |24+ 50s) 0373 oo LoD | R0+ 20 42 4255 2404180 | 2754170 26.74+685 067 | 20 11020 ! Loe) |1o47 [Lo?) [0.934] Lalg | L.025ameT
3T |320 (225 2 [33.0024.75 | 4125 | 100 {Jn3ctizi2] o932 5575 6950 | 24.00414 47 2454318 £.40+1LBG | 3443242 33.704+13.32) 1.1 | 328 [1.640 | 1O | 1049 | L.o35 [0.388] 1.027 [ 1.018 |{,00
3Ta|320[225] 2 o | 2 —ilaslooes T840 575 (B fen 240+ 145 0.524032 204020 | ©34+07 3311055 6.05 | LEL (0920 |0.986 [0.997 | 1.095 | 1.034] 1.040 (9,599 | 1043
47 8o [1=9 | | 3 49,50 2712 |87 | 100 | 4874312 | 0.839 15 /157512950 42,58 ‘ 36004223 7204447 2404180 | 4.30+257 505743301 | 2,57 | 5.08 |L.o%0|1.052 |1.008 | 1.024 | 0994} 1.008 j0956 | 2.93]
ATA|220|2425) 3 10 | eA-lo.07]| 0338 | 54/72 | 0.950 } ¢.950| BH£04223 BTE+CAT LE2o+552 | 0481030 A.B4- 955 | 0.04 | .84 (05720 [0.984 [OIFRY 44T |LO43] 105005921 1040
5T |750127| | |8 GO | TB.E0H2LI4| 2. 240 |108A44 1518750975 |42/56 10.975| 4320426801231 n.osyse|e7 | 240+1.80[ Gioo4aTe | — | 61oowesis) 280 | 4.0 [1.050]1.084 104711035 10.5¢6| 1.018 | 1,006 |0.593] Ho.3
&T |Tsofi-2r| || B 8o | Taeren.cs] 097 AL 3 /a4 S1.60+3570[282] 12004744 | 7.2 | 2404 1.80] B.o0o+a6 (42| B2a832144] 468 | S.67 [1.020] Loma | 1oI7 | 1034 {0%6s| LLOZO[DSTE |0 SAC
TT |Ziaje-8 5 [FR30IT4.6L [124.37 ] 100 |100.05425.10]| 0370 | T2.00444.67242,0] 14.00+8.68|8.0 | 2.40+1B0| G055 | B | ID2A512550 $.85 | 5.67 [ 646 LOTT | 1OB4] 1647 |OD5E| 1.027 |05z | 1.o8q
&7 5 195 | 054243873} © 959 TELOH4L 9T420] 14704201 (B | Z.404+1.80|10.084+6.25 | 5.0 | 107.82 ~4053] 744 | ©90 [1.050} 1071 | |.003 | 0250576 1 006 | 0.9551 0.954| NO.4
&7 = 1o | 10563 9| 0986 | 0358 | TAID+45.00/465] 15424555 8, | .40+ 1.80| 1I05646.55 | 5. | L2.9¢ +3555) 7.78 | ©.90 (Vo350 L.o7s| Lok | Lozl [oaTs| 1089 | 0.9 (o0 |
ST 35 L] B.21- 1800725 v T-92 - 430 154+ 1 56 24+ .80 1OG+G G sl = 53] 0.0 | 085 |[5940] 09394 | 0% [ Lo26e] Lows] 1033 (0992 ] 1.o37
jot|2w0 (2-8 iyl = U5 fie.0r +33.6a 0361 198144 |1.0%0 225/2002(0.3 73 |53/89 |0.350] AZR0F ST 1.2 +I6.0 9.0 | L40v LG 11044685 |60 | 1B.41+3544] 8.45 | 7.13 | Lo50| 1075 | o2y | 1035 |33z 108 |0.976] 1.01&
NCTES . LASHKARG AND GIRISHK LOADS PER LETER OF USAID (NOV.T 1976}

2. LASHKARG AND GIRISHK LOADS FPER LETER OF ABM  ( DEC.2i 1970)
3, SHUMT CAPACITANCE ADBED ON THIS AND SUCCEEDING CASES
4. SECOND LINE ADDED FROM BUSS TO BUSE { JUNLTION - LASHKARGAH)
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KAJAKAI HYDROELECTRIC PROJECT - CASE 1
161KV TRANSMISSION LINE-2 UNITS AT KAJAKAL 0.6 OF FULL LOAD
_REPORT_QF _LOAD-FLOW CALCULATION TOTAL ITERATIONS 4y SWING BUS = 1,
Koo e e e BUS D AT A —cocmmmmnmnan X
FROM ) == GEN/LOAD == TO PCT_0 BR.
BUS NAME AC VOLTS ANGLE MW MVAR ~ BUS NAME MW MVAR  LDG CAP L TAP  NO.
1 KAJAKAT 0 1,000 30.0 17.34 =1 4 3LS i e e o i e e o e e e
-0 LOAD  =0.00 =0,00 2 KAJAKAI 17.34  =1.31 17 5
SHNT 0.00 0400
RESD 0.00 00
2  KAJAKAI 0 1.051 28.4 0.00 0,00 womcmoccmammn~ e e e e R e s e e e
B -0 LOAD  =0,00 =0,00 1 KAJAKAI ~17.31 1,79 17 1,050 5
SHNT 0.00 0.00 & JUNCTION 731 «1.79 17 7 1
RESD_ a00 "'900"_.__
b JUNCTION 0 1.045 274 0500 0400  wmmamm e e s e S
. ~0 LOAD =0.,00 =~0.00 2  KAJAKAI “17.24 =3.76 18 7 1
SHNT 000 0.00 S JUNCTION - 2067 282 3 1.000 &
p RESD .00 -.00 7 KANDAHAR 14,57 295 15 6 2
5 JUNCTION 0 1.034 25.8 060 0e 00 e e L e L L L L T e T e T e s L e e
=0 LOAD__-0.00 __-0.00 4 JUNCTION == =2.66 __  =o74___ 3 _ 6
SHNT 000 0.00 6  LASHKARG T 2466 o Tl 3 7 3
RESD -.00 ~.00 -
6 LASHKARG 0 1.011 24.9 <00 000 i e e e s e e
-0 LOAD 3,00 1.86 5 JUNCTION “2.62  ~=1.00 3 8 3
SHNT 0.00 0.00 9  GIRISHK -.38 - .86 1 6 4
RESD -200 -, 00
7 KANDAHAR 0 1,031 26.4 0.00 000 =wmmmm e T T e DU T
=0 LOAD _=0,00  =0.,00 4 JUNCTION _  =14.48 -10.11 18 7 2
SHNT 0.00 0,00 8 KANDAHAR 14,487 710,11 1877 1,000 7
RESD .00 -,00 ‘ .
8  KANDAHAR 0  .989 23,2 000 o0 oo o i e e e e e e e e e e
-0 LOAD  14.40 8.92 7 KANDAHAR 140407 ~8.92 17 7
SHNT 0,00 0.00
RESD -+ 00 -.00
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PAGE 6
KAJAKAT HYDROELECTRIC PROJECT - CASE 1
161KV TRANSMISSION LINE-2 UNITS AT KAJAKAI 0.6 OF FULL LOAD
__REPORT_OF | OAD=F} OW CAL CULATION TOTAL ITERATIONS = 4o SWING BUS = s
K o BUS DAT A =wm—mme—ecmcwn— X

FROM L -~ GEN/LOAD == TO PCT 0 BR.,
BUS NAME AC VOLTS ANGLE MW MV AR BUS NAME MW MV AR LDG CAP L TAP NO,
9 GIRISHK 0 1,030 24,0 2.40 1 0 BIDH oo e s o 1 1 e i B Ot e 0 B 1 Ol 1 e
) -0 LOAD 2.00 1.2% 6 ILLASHKARG A 056 1 4 4

SHNT 0.00 0.00

RESD -.:00 "’nOO

NOTE # UNDER OL COLUMN TINDICATES LINE S PCT. CAP. IS GREATER THAN 100 P.C.

A




TR A Wl RS RS R S Y LT S XA

. AAVRIb e, Wl TN

N R Ny A N R e

JPISUT,

TTTo T T e ' PAGE 7
KAJAKAL HYDROELECTRIC PROJECT - CASE 1
161KV TRANSMISSION LINE-2 UNITS AT KAJAKAI 0.6 OF FULL LOAD
SUMMARY OF LINE LOSSES —= LINE 1 = MWs LINE 2 = WMVAR
BRANCH 0 - -2 -3 =% - <6 ] =8 ==9
T LT T 08T L0465 L018 2024 2007 - 080
. -5,550 ~7.161 - o260 -,305 476 .081 1.189

—— i e

——— ol = . —— ———_— A e

Y
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. PAGE
KAJAKAI HYDROELECTRIC PROJECT - CASE 1

8

161KV TRANSMISSION LINE=2 UNITS AT KAJAKAI 0.6 OF FULL: LOAD

GENERATION LOAD LOSSES SHUNT )
MW MV AR MW MVAR MW MV AR MW MVAR
19.74 + 49 19.490 12.02 o 34 -11.53 0.00 . 0.00

MISMATCH TOTALS FOR SYSTEM .

ABSOLUTE TOTAL ALGEBRAIC TOTAL
M'I.'J' 0000 "0000
MVAR 2000 ~.000

[V
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KAJAKAI HYDROELECTRIC "PROJECT =~ CASE_2

L 2 _ 20
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PAGE

A

161KV TRANSMISSION LINE~Z UNITS AT KAJAKAI 0.8 OF FULL LOAD

_REPORT__OF L OAD-FLOW CALCULATION TOTAL ITERATIONS = 29 SWING BUS = 1.
X om0 o e o e BUS DATA we—e——- e o X : ‘
FROM__ . o == GEN/LOAD == T0O . _ » __PCT O BR.
BUS NAME AC ~VOLTS ANGLE MW MVAR  BUS NAME Mw MVAR ~~ LDG  CAP L  TAP  NO.
1 KAJAKAL 0 1,020 30.0 24,38 S 039G s e 1 0 1 et e T O s e
0 LOAD =0,00 =0.00 KAJAKAT 24, 38 5039 25 5
SHNT 0,00 0,00
RESD ""bOO 000
2 KAJAKAI 0 1.061 27.9 0,00 0000 oo ot o i o o o o o e o e o o S 2 e Ay P
-0 LOAD _ ~0.,00  =0.00 KAJAKAT —24 38 w445 25 1.050 5
SHNT 0.00 0.00 JUNCTION 24034 4445 25 11 1
— RESD «00 ~+00 —
4 JUNCTION 0 1.047 26:5 0,00 0600 wowwwowm 3 e o o o e o e it s el o e e e
-0 LOAD =0.00 =~0.00 KAJAKAI “24,17 ~G,71 26 11 1
SHNT 0,00 0,00 _CJUNCTION . 4465 2.37 5 1,000 6
> RESD .00 =00 " KANDAHAR 19.52 To34 21 G 2
5 JUNCTION 0 1.018 23.8 0,00 0e 00w L s s e e e e T s
-{ LOAD __ =0.00_  =0,00 JUNCTION 4,63  =2,09 5 6
SHNT 0.00 0.00 LASHKARG 4 .63 2.09 5 14 3
RESD 200 «s00
6 LASHKARG D 971 22.3 200 000 e o e ettt o e e - e
0 LOAD bol2 2.55 JUNCTION “h G4BT =217 5 14 3
SHNT 0,00 0.00 GIRISHK 036 -+38 1 3 4
RESD ~.00 ~.00
7 KANDAHAR 0 1.024 . 2502 000 B T e e L L L L L L L L L L L L L L s R wr s e e ==
-0 LOAD _ =0.,00 =0.00 _JUNCTION  =19,35 =-14,12 _ 24 10 2
SHNT 0,00 0,00 TKANDAHAR 19.35 14,127 24 1,000 7
RESD .00 =200 _
8 KANDAHAR 0 966 20.8 .00 000 e ———— e e e e o e e e e
0 L OAD 15,20 11.90 KANDAHAR “19,20 =11.90 23 Yl
SHNT 0,00 0,00
RESD "'000 -u00




_ PAGE 5
KAJAKAI HYDROELECTRIC PROJECT =~ CASE 2
161KV TRANSMISSION LINE-=2 UNITS AT KAJAKAI 0.8 OF FULL LOAD
REPORT OF | .OAD-FLOW CALCULATION TOTAL ITERATIONS 29 SWING BUS = l.
S —— BUS DATA mmem—mmm——me— X
_FROM - == GENZLOAD == _ TO _ 3 . PCT_0 BRs
BUS NAME AC VOLTS ANGLE M MVAR BUS NAME MW MVAR LDG CAP L TAP NO «
9 GIRISHK -0 964 21.6 240 1 o BOH v s e e e e o e e et e e e Tt it e
0 LOAD 2.75 1.70 6 LASHKARG -o35 +10 2 4
SHNT 0,00 0.00
RESD.  =.00 .00

NOTE s UNDER OL_COLUMN INDICATES LINE S PCT. CAP,

IS GREATER THAN 100 P.Ce

JV
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_ PAGE 6
KAJAKAT HYDROELECTRIC PROJECT ~ CASE 2
161KV TRANSMISSTON LINE-2 UNITS AT KAJAKAI 0.8 OF FULL LOAD
SUMMARY OF LINE LOSSES =~ LINE 1 = MWs LINE 2 = WMVAR
BRANCH -0 ) -2 -3 g -5 -6 <7 ) -5
e .162 w170 .155 ,005 2048 L0725 2148
-5.261 ~60779 -,083 -, 279 2943 . 282 2.215

LY
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KAJAKAL HYDROELECTRIC PROJECT ~ CASE 2

7

161KV TRANSMISSION LINE=-2 UNITS AT KAJAKAI 0.8 OF FULL LOAD

GENERAT ION LOAD LOSSES SHUNT
MU MV AR MW MVAR MW MVAR M MVAR
26.78 7.19 26407 16.15 71 ~8.96 0200 0.00

MISMATCH_TOTALS FOR SYSTEM

ABSOLUTE TOTAL ALGEBRAIC TOTAL
Ml « 000 ~+000

MVAR 0000 "0000

474
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PAGE S
KAJAKAI HYDROELECTRIC PROJECT - CASE 3
161KV TRANSMISSION LINE-2 UNITS AT KAJAKAI AT FULL LOAD
_REPORT_OF LOAD=FLOW CALCULATION TOTAL _ITERATIONS = 2y _SWING BUS = 1,
T e BUS DAT A —~momrmm—eawe— X
__FROM . N ~= GEM/LOAD =~ 10 PCT 0 B8R,
BUS NAME AC  VOLTS ANGLE Ml MVAR  BUS NAME MW MVAR LDG CAP L TAP  NO.
T 1 KAJAKAL 0 16050 30,0  31o40 114985 mmmmmc oo o s o o e e e et v
0 LOAD  =0.00 -0.00 2 KAJAKAT 31,40 11.98 34 5
SHNT 0,00 0.00 :
RESD .00 .00
2 KAJAKAI 0 1,082 274 0,00 0600 —mmmm e e e e e e e T e
~0 LOAD _ -0,00 _ =0.00 1 KAJAKAI ~31.32  =~10.37 33 2050 5
SHNT 0,00 0.00 4 JUNCTION 31.32 10.37 3314 1
RESD .00 -2 00
4 JUNCTION 0 1,060 25,8 0000 0000 m=mwmw—w e o o e o et e e e oo et e e
-0 r LOAD =0.00 =000 2 KAJAKAT ~31.04 =-15.34 35 15 1
SHNT 000 000 5 . JUNCTION 6.55 3,82 8 2950 6
RESD 200 -.00 7 KANDAHAR 24,49 11,52 27 12 2
> 5  JUNCTION 0 1,073 22.4 0,00 00 00 oo o e e e e e e e e e e e e e e e e e e e e
- -0 LOAD___~0.00__ =000 4 _ JUNCTION __ =6.51__ =3.29 Y A 6
SHNT 0,00 000 6  LASHKARG 6451 3.29 720 3
RESD ~+00 ~.00 '
6 _LASHKARG 0 1,009 20.5 200 600 mosmmmeem e o e ot e o e
0 LOAD 5.15 3.18 5 JUNCTION 6,22 =3.22 7 20 3
SHNT 0400 0,00 9 GIRISHK 1,07 004 1 7 4
RESD -.00 ~.00
7  KANDAHAR 0 1,030 24.1 0.00 | T
-0 LOAD__ =0,00  =0.00 &4  JUNCTION __ -24.21 _~-18. 0l 30 13 B 2
SHNT 0.00 0,00 8  KANDAHAR 24,21 18,01 30 <950 7
RESD 200 ~,00 ' ~
8 KANDAHAR 0 1.014 193 .00 9000 e e e e o e e o o e o e e e e o ——— -
0 TLOAD T 24,00 1487 77 KANDAHAR =24,00 TFYE BT 28 7
SHNT 0,00 000
RESD -.00 ~200
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PAGE 6
KAJAKAT HYDROELECTRIC PROJECT =~ CASE 3
161KV TRANSMISSION LINE~2 UNITS AT KAJAKAI AT FULL LOAD
~REPORT_QF LOADR=FLOW _CALCULATION TOTAL ITERATIONS = 29 SWING BUS = 1,
X o e o et e BUS D AT A wmemmmecrmecna— X )
_FROM ) . e == GEN/LOAD == T0O 3 - PCT O BR.
BUS NAME AC  VOLTS ANGLE MW MVAR BUS NAME My MVAR LDG CAP L TAP NO ¢
9 GIRISHK 0 0977 20,1 2040 1:80H ====——memm—mmm e e T U 0 0t T 0l 0 s O o e o e i
0 LOAD 344 2.12 6 LASHKARG ~-1.04 ~e32 1 7 4
SHNT 0.00 0,00

RESD "'000' ".00

D et T P —— ey bt e et e ——— b e e e i i e T VbR e amar

NOTE * UNDER OL COLUMN INDICATES LINE S PCT, CAP. IS GREATER THAN 100 P.C.

oy
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KAJAKAI HYDROELECTRIC PROJECT = CASE 3
161KV TRANSMISSION LINE-2 UNITS AT KAJAKAI AT FULL LOAD
SUMMARY OF LINE LOSSES -~ LINE 1 = MWe LINE 2 = MVAR
BRANCH ==0 -1 —e? <=3 —k ==5 ~<6 =27 =8 -9
0- .280 « 275 «286 2032 =082 « 046 «210
‘”40971 "60‘4‘87 0077 "'o282 10613 0524 30137

v




KAJAKAL HYDROELECTRIC PROJECT = CASE 3

Poaar oy et .y a7 N owe - » =t ' + - s e
<diw A Y Ko e, R T . - X 2 ;‘ﬁ' . -
A E 4 an A N S Il N N A OB Sk 0N I N e e e

PAGE

8

161KV TRANSMISSION LINE~2 UNITS AT

KAJAKATI AT FULL LOAD

_ GENERATION. LOAD LOSSES SHUNT
M MVAR M MVAR Wi MV AR M MVAR
33.80 i3.78 33789 50217 1751 T 0200 0200
s ——— MISMATCH _TOTALS_FQOR_SYSTEM —
ABSOLUTE TOTAL ALGEBRAIC TOTAL
HW 2_9_._0 0 bl 1 0 0 0 -
MVAR T506 =000

Chy
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KAJAKAI HYDROELECTRIC PROJECT ~ CASE 3.

PAGE S

i - 161KV TRANSMISSION LINF=2 UNITS AT KAJAKAITAT FULL LOAD

REPORT OF LOAD~-FLOW CALCULATION TOTAL ITERATIONS = 49 SWING BUS = 1,
KT SR T BUTSTTT T AT A SRR E e s e S T =X
FROM ‘ ~-- GEN/LOAD =~ TO PCT 0© BR.
BUS NAME ACTTVOLTS ANGLE MW MFAR BUS NWAME MW MVAR LDG CAF L Ta¥ NO.
1 KAJAKAI 0 1.040 30.0 3147 17 o T2S v v e o o o S e e
~U LOAD ~0.00U =000 < REJARAL S’ ) Y 3a =
SHNT 0,00 0.00
RESD =00 C00
TTTTTTKRAIAKALTT 0TTTL0705TRTVE =00 07007~ - SETEE S ST TSR A S SRR R SITRE S T TmIIEEE SR SEEEES
-0 LOAD ~-0.00 -0.00 1 KAJAKAT -31,3%9 =11,05 33 1.050 S
SHNI 0.00 0.00 4 JUNCTTON 31,35 11.05 a3 HE 1
RESD « 00 -.00
4  JUNCTION -0 1.047 25.7 000 0 000 e e e e s
-0 LOAD =0»00 ~000 2 KEJAKAT T=310107=15.83 35 15 1
SHNT 0.00 0.00 5 JUNCTION 6.59 3.98 8 «975 6
RESD « U0 ~a00 7 KANDAHAR 25,50 I'l.85 cf 1z 4
TR JUNCTTONT" VT2 028 72230 U"-;'d 0 000  FoEERSSEE RN S SEEEE R T e e L e e ) T e
1> -0 LOAD -0.00 =0.00 4 JUNCTION ~6354 ~3.40 7 6
TSI T T T T SRNT T T 0,00 0007 7TE T UASHKARG 6:54 3.407 77 7 21 3
w - PESD 00 ~e00
& LASHKARG 0  .940 20,0 s00 GO om0 e
=0T T COAG S ) 3.18 5 JUNCTTON =623 =3%25 7 29 3
SHNT 0,00 .00 9 GIRISHK 1.08 .07 1 7 4
~ESD ~o Ul ~«JU
T RENDANAR T 0 TW0T6 2440 0500 N e e e iy R b semmmwEE
-0 L0AD ~0.00 -0.00 4 JUNCTION ~24,22 =18,10 30 13 2
N TSHNT T 0400 000 8 KRANITARAR™ 77245227 T 18.10 30 7T T L9950 7
FESD «00 -«00
8 KANDAHAR 0 «599 19,0 200 oI mmmm s s s e s S S S S s e
=\ LA 29w Ul 14287 [ WANDAFAK “dda Ul =lh4.hf 28 i
SHNT 0.00 0.00
RESD -+ 00 --00
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PAGE™ 76
KAJAKAT HYDROELECTRIC PROJECT = CASE 3
T T T - 161KV TRANMSMISSTION LINE~2 UNITS AT KAUAKAT AT FULL LOAD

REPORT QOF LOAD-FLOW CALCULATION TOTAL ITERATIONS = 4y SWING BUS = l.

-'X——_-—---—w---—-::-‘“a‘u TS T T AT TR TR SRR RS =X
FROM ~= GEN/LLOAD =~ TO PCT 0 BR.
HBUS NAME ACT™™YOLTS ANGLE M MVART™TBUS NAME M MVAR LOG CAP™LS FAP NO.
9 GIFPISHK 0 :926 19,5 2ab0) 7 T e BOH e o e e e e e e o o o i e e
=) CORD 345 Zel? 3] CASHAKARG =1 0% =% 32 I 7 T

SENT 0.00 0,00

RESD =500 =% 00

NOTE % UNDER OL COLUMN INDICATES LINE S PCT. CAP. IS GREATER THAN 100 P.Cs

b
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KAJAKAT HYDROELECTRIC PROJECT ~ CASE 3

TTT 0 T U161KV TRANSMISSION LINE~2 UNITSTAT KAUAKAT AT FULT COAD

SUMMARY OF LCINE LOSSES == TINE T = MWy CINE 27 MVAR

BRANCH -~} BN | - -3 -y -—b - e [ -—8 v U
0= - w291 s e85 .3I8 T L0386 S 0B% . 05Y 216
"41;?84 -69258 .152 “9251 19677 0583 30234

aly
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KAJAKAT HYDROELECTRIC PROJECT - CASE 3.

PAGE " 78

R © 161KV- TRANSMISSION LINE=2 UNITSTAT KAUAKAITATTFULLTICOAD

GENERATION {i.0AD LOSSES SHUNT
MY MVAR 4 MVAR MW MVAR MW MVAR
33587 TLALE2 T 32559 2O T Tl 28T =5565 0700 0500

MISMATCH TOTALS FOR SYSTEM

T e e —ARSOCUTE-TOTAL  —ALGEBRAICTTOTAL
MY «001 - 000
MY 001 =007

—
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KAJAKAI HYDROELECTRIC PROJECT - CASE 1

PAGE 5

161KV TRANSMISSION LINE«2 UNITS AT KAJAKAI 0.6 OF FULL' LOAD

_REPORT OF 1.OAD=FLOW CAL.CULAT]JION TOTAL ITERATIONS = 49 SWING BUS = 1,
X n e e it am et am m  m om e BUS DATA memmemaca————— X
_FROM . = GEN/LOAD == TO PCT 0 BR.
BUS NAME AC VOLTS ANGLE M MVAR  BUS NAME MW MVAR LDG CAP L TAP NO.
1 KAJAKAI 01,000 30.0 1734 =1.475 wwmeew—wn = e e o o o o e o et 2 2 o
0 LOAD  «=0,00 =0.00 2  KAJAKAI 1734  =1o47 17 5
SHNT 0.00 0,00
RESD 200 .00
2 KAJAKAI 0 1.051 28.4 0.00 00 00 ot oo e oo oo i = o o e 0 0 1 0 90 0t e e LTINS —————
-0 LOAD  =0.00  =0.00 1 KAJAKAI . =17.31 1.95 17 . 1.050 5
SHNT 0,00 0.00 4 JUNCTION 17.31 ~1.95 17 7 1
RE_sp 000 "_'__000
4 JUNCTION 0 1,046 27.4 0,00 000 oo o o e a2 e e e am ————
-0 LOAD =0.00 -o .00 2 KAJAKATI =17.23 =3.60 18 7 1
SHNT 0,00 0,00 5 JUNCTION 2.67 067 3 1,000 6
RESD .00 -.00 7 KANDAHAR 14,57 2094 15 6 2
]
> 5 JUNCTION 0 1.036 25.8 0,00 0000 ==decex e e e T e e e L v e
- -0 LOAD __ =0,00 _ =0.00 4 _ JUNCTION _ =2,66 ~.59 3 6
SHNT 0.00 0,00 6  LASHKARG 2.16 1.29 3 7 3
RESD wo00 .00 9. GIRISHK o5l -s70 1 2 8
6 LASHKARG 0 1.012 25.3 200 000 mmwe—o- sttt e e e o A
0 LOAD 3,00 1.86 5 JONCTTON “2.12 <1.86 3 7 3
SHNT 0,00 0,00 9  GIRISHK ~ 488 -o30 1 6 A
RESD -.00 -.00 ' .
7 KANDAHAR 0 1.031 26.% 0,00 0e00 ~mememmmomem L L L L L L L L T oo n e~ e
~0 __LOAD __ ~0.00 ~0,00 4 JUNCTION  =14,48 -=10.11 18 7 2
SHNT 0,00 0,00 8  KANDAHAR 14.48 10411 18 1.000 7
RESD .00 -o00
8  KANDAHAR 0 .989 23,2 200 000 wmememem e ————————————— o e e o e - o s
0 LOAD 1440 g§.92 T KANDAHAR ST4050T 8.9 17 7
SHNT 0,00 0,00
RESD ~s00 -.00
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PAGE 6
KAJAKAL HYDROELECTRIC PROJECT =~ CASE 1
161KV TRANSMISSION LINE=2 UNITS AT KAJAKAI 0.6 OF FULL LOAD

_REEQRIHQE_LOAQMELQ__QALCULAIION TOTAL ITERATIONS = 49 SWING BUS = lo

-------------- BUS D AT A vemmenmecwna—ca)
mﬁspM . -~ GEN/LOAD == T0O ‘ PCT 0 BR.
BUS NAME AC  VOLTS ANGLE M MVAR  BUS NAME MU MVAR LDG CAP L  TAP NO.
9 GIRISHK 0 1,037 25.6 240 1080H =m—m—m—— o A 10 o e 0 9 0 A0 e o 2 2 B
0 LOAD 2.00 1.24 5 JUNCTION ~a50 o557 I 2 B
SHNT 0,00 000 6 LASHKARG 290 -.01 1 6 4

RESD -.00 - 00

NOTE # UNDER OL COLUMN INDICATES I.INE S PCT. GCAP. IS GREATER THAN .100 P.C.

ot




hintaid it cabdelh S el bt ann S aee St UL LUt

N W Em

iy, Wi ARG

&

KAJAKAT HYDROELECTRIC PROJECT ~ CASE 1

PAGE 7
TETKY TRANSMISSION LINE-2 UNITS AT KAJAKAI 0.6 OF FULL LOAD
SUMMARY OF LINE LOSSES -= LINE 1 = MWs LINE 2 = MVAR
BRANCH - () -=1 _—2 --3 -4 - o - -=8 -0
0- TL.077 087 .038 c022 0024 0007 079 2002
~5.555 ~7.168 ~a270 ~,306 476 .078 1.187 ~,137

jaly |

i

B T SR,
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KAJAKAI HYDROELECTRIC PROJECT_~ CASE )

PAGE 8

161KV TRANSMISSION LINE-2 UNITS AT KAJAKATI 0.6 OF FULL: LOAD

GENERATION LOAD L.OSSES SHUNTY
MW MVAR MW MVAR MU MV AR M MVAR
19.74 «33 19.40 12.02 34 ~11.69 0.00 6,00

i

MISMATCH TOTALS FOR SYSTEM

ABSOLUTE TOTAL ALGEBRAIC TOTAL
MW 0000 ""0000
MVAR 000 =.000

0

[ ———
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KAJAKAI HYDROELECTRIC PROJEGT ~ CASE 2
161KV TRANSMISSION LINE-2 UNITS AT KAJAKAI 0.8 OF FULL LOAD
_REPORT_OF | OAD=FLOW_CALCULATION TOTAL_ITERATIONS = 4y SWING BUS = 1.
Ko om e o e BUS DATA =wemeecc—————— X
..FROM e e et e e e e, GENZLOAD == TO - — PCT_0 BR.
BUS NAME AC VOLTS ANGLE M MVAR  BUS NAME MW MVAR  LDG  CAP L TAP  NO.
1 KAJAKAT 0. 1,020 30s0_ 24,34 50 TS o o o e e 2 e e - e
0 LOAD  =0.00 ~0,00 2  KAJAKAI 24,34 5409 25 5
SHNT 0,00 0,00
RESD 200 .00
2 KAJAKAI 0 1,061 27.9 0.00 0600 wmemmmececieal e s
-0 LOAD _ ~0.00  =0.00 1l KAJAKAI ~24,30  =4,16 25 1,050 5
SHNT 0.00 0,00 & JUNCTICN 24,30 416 25 11 I
- RESD .00 =200 e = o o e e+ e e e oo —
4 JUNCTION 0 1.047 26.5 0.00 000 ===ewmesercccesssmee s 0 o a4 e e e o -
-0 LOAD  <0.00 -0.00 2 KAJAKAI “24,14  T=9,43 26 11 1
SHNT. 0.00 000 S . JUNCTION 4,62 2:11 5 1,000 6
RESD <00 ~.00 7 KANDAHAR 19,52 7.32 21 9 2
2 5 UUNCTION 0 16021 23,8 0,00  0.00 =roteceim—m—- sl Dol o L L ST UL Lo oo SOTTousoiss
= -0 LOAD __=0,00___ =0.00 4 JUNCTION, “4459  =1,85 5 6
SHNT 0.00 0.00 6  LASHKARG 3.09 2,02 4 10 3
RESD -2 00 00 9 GIRISHK 1,50 ~218 2 4 8
6___LASHKARG 0 .984 23.1 00 500 e o e o o o e 1 2 4 2 o e
0 LOAD 4,12 2.55 5 JUNCTION =3.0T  -2.721 & 10 3
SHNT 0,00 0,00 9 GIRISHK ~1.11 ~ 034 1 8 4
RESD -.00 ~a00 " :
7  KANDAHAR 0 1.025 252 0,00 0,00 ==m~mwolloonTomooe ety
- ~0 LOAD____=0.00 _ =0,00 4 JUNCTION — ~19,35 ~14,]l 24 10 2
SHNT 0.00 0,00 8  KANDAHAR 19.35 14,11 24 1,000 7
RESD 200 =200 —
8 KANDAHAR 0 0967 2009 000 000 ““““““““““““““““““““““““““““““““““““““““““““““““““““““““
0 LOAD 19,20  11.90 7 KANDAHAR ~19.2067 =11,.90 23 7
SHNT 0900 OnOO
RESD ~<00 <200
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PAGE 5
_KAJAKAI HYDROELECTRIC PROJECT ~ CASE 2
161KV THANSMISS IGN LINE=2 UNITS AT KAJAKAI 0.8 OF FULL LOAD
_REPORT QF LOAD-FLOW CALCULATJON TOTAL ITERATIONS = 49 SWING BUS = 1,
TR — BUS DATA swcommwmcm—w—— X '
_FROM . o == GEN/LOAD -~ _TO e ‘ L PCT 0 B BR.
8US NAME AC VOLTS ANGLE  MuW MVAR — BUS NAME M MV AR LDG  CAP L  TAP  NO.
9  GIRISHK 0 1.018 23,5 2040 10 BO0H = o o o o o o o e o e e e e o o e
0 LOAD 2.75 1.70 5  JUNCTION -1.50 005 1 4 8
SHNT 0,00 0,00 6 LASHKARG 1,15 005 1 8 4
RESD -s00 )

NOTE % UNDER QL COLUMN INDICATES LINE S PCT. CAP.,

IS GREATER

THAN 100 P.Cs

LLY
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PAGE 6
. KAJAKAI HYDROELECTRIC_PROJECT = GASE 2
161KV TRANSMISSION L INE=2 UNITS AT KAJAKAI 0.8 OF FULL- LOAD
SUMMARY OF L INE LOSSES -~ LINE 1 = MWs LINE 2 = MVAR
BRANCH -=0 -] -2 ~-3 A -5 “—6 -=7 ~~8 -=9
0~ 161 .170 .083 . 036 . 048 0024 L w148 .006
-5.275 ~60793 ~-,192 -,285 .936 0266 2.211 o127

Ly,
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KAJAKAI HYDROELECTRIC PROJECT = CASE 2
161KV TRANSMISSION LINE-2 UNITS AT KAJAKAI 0.8 OF FULL LOAD
GENERAT ION | OAD LLOSSES SHUNT
MV AR MW MVAR ™ T MVAR
26.07 16,15 W67 -9,26 0,00 0,00

MISMATCH TOTALS FOR SYSTEM,

ABSOLUTE TOTAL ALGEBRAIC TOTAL
MW 000 . ~.000
MVAR 0000 ' “'0000

AV
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KAJAKAT HYDROELECTRIC PROJECT =~ CASE 3

= mTIETKVTUTRANSMISSION LINE=2 UNITS AT KAUAKAT=FULLT COAD

REPORT OF LOAD-FLOW CALCULATICN TOTAL ITERATIONS = 4y SWING BUS = 1
) Dt B U S DA T A —ecremm = X p . :

FROM —— GEN/LOAD ==~ T0 PCT O BR.
BUS NAME ™ ——BCTVOLUTS ANGLE T MVAR BUS 'NAME ; MW MVAR LDG CAP E TAP™ NUO-
) KAJAKAT 0 1.040 30.0 31.30 12 ¢ 125 e o o o ot o o e o e e o e = o e e e e

0 oA =T.00 -0 00 z RBJAKAT 31730 12.12 35 5
SHNT 000 0,00 Ce '
RESD =00 .00
T KAJRKAL T 0 TTL07ITT2774 0500 0500 TESEEE S SIS S ST TEET T e e e D
: -0 LOAD +=0.400 ~0.00 . 1 KAJAKAT ~31.22 =-10.48 " 33 1.050 S
SHMN UelUlU [V RN 4 'JUN_LI_l"()i\! 31l e 24 Y048 33 Lo X
RESD «00 ~+00 K
Y4 JUNCTION 0 1.049 25.7 - 0600 D a0 oo i e e e e o —————
=0 COAD =000 =000 z KAJARAT =30,94  =15.31 35 TS 1
SHNT 0,00 0.00 5 JUNCTION 6.l 3.50 7 <975 6
RESD « 00 - 00" 7 KANDAHAR - 24,50 11.80 27 12 z2
5 JUNCTTON TR 035 226 0500 0700 SRS TR SR TR RS RS S SRS e e s S S S SR T R RN SR S EssT s s em s sTesssss
-0 LOAD ~0.00 -0.00 4 JUNCTION -6.39 -2.98 7 &
SHNT 0070 0.00 ~ 76 LASHKARG 3.97 2768 5 13 3
RESD -.00 ~e 00 9 GIRISHK 2.42 «30 2 6 8
&  LASHKARG 0 .988 21.2 .00 200 —mvmemm— e e
) COAD 5TTS 3°1H 5 JUNCTION =37R3 =2+ R0 5 I3 3
Ej- SHENT 0,00 . 0.00 9 GIRISHK -1.32 -.38 1 9 4
~J RESD =200 =00
7 KAEANDATAR VN Wt = R ) 000 ) L e i i ikl inks ==
-0 LOAD -0.00 -0.00 4 JUNCTION  =~24.22 =18.00 30 13. 2
SHNT 000 0500 B KANDAHAR 24 2e 18.09° ~7 30 =950 7
RESD 'bOO "'500‘_
8 KANDAHAR D 10001 19.1 loo 000 ------------------------------------------------------ -
: 0 ETAD e U 15587 7 KANDARAR =247 00 —=14787 28 7
> SHNT 0.00 0.00

RESD =% 00 =00
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KAJAKAT HYDROELECTRIC PROJECT = CASE 3
e 161KV CTRANSMISSTON LINE-2 UNITSTATTKAUAKAI=FULLTLUOAD
REPORT OF LOAD-FLOW CALCULATTON TOTAL ITERATIONS = 4y SWING BUS = 1.
B T T e B UTS DA meme e e e w T el X
FROM -= GEN/LOAD == TO : PCT 0 ) BR.
BUS T "NAME "7 AC TVOLTS ANGLE M MYAR™BUS NAME “MW MV AR DG CAPL TAP NO=
9 GIRISHK 0 1.027 21.7 240 1o BOH oo mro s e et om e e e e e e e e e e e e e e e e e i i o
U LUOAD Jogd celed - o JUNCHIUN a4l -~} <) [~
SHNT 0.00 0.00 6 LASHKARG 1.37 "o 09 9 4
RESD = 0N =300
1S GREATER THAN 100 PeCs

_ NOTE % UNDER OL COLUMN INDICATES LINE § PCT. CAP,
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KAJAKAT HYDROELECTRIC PROJECT - CASE 3
T OTTTIRTKV TRANSMISSTON LINE~2 UNTTS AT KAJAKAT=FULL COAD

Rt s AT Ny B0 e gt Y inky e Tl T S SN S i TR A R R

W DN S e EE&?“"I.““

SUMMARY OF T INE TCOSSES == CINE I = MWy CINE 2 = MVAR

“BREANCH == TEE]

==7 =<3 =4 ==5 -6 =7 =<8 -y
o= 2285 > 283 135 T05T . 083 S UGE +216 T 0I5
-4 .,827 =6 ,2R87 ~-.123 -a283 1.640 «526 3.221 -.117

2y
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KAJAKAT HYDROELECTRIC PROJECT - CASE 3

PAGE

8

amanteneieli el 161KV TRANSMISSTON LINE=-2 UNITS"AT"KAUAKAI“FULC’EUAD

GENERAT TON LOAD LOSSES SHUNT

MW “ MVAR™ M MVAR MW MY AR MY MV AR

e s s 33070 0 77 13,92 77U TN32.597 201t T L 1 =6veS 0500~ 0500

MISMATCH TOTALS FOR SYSTEM

e s © ¢ Tt TTTTTTTABSOUUTE TOTAL T ALGEBRAICTTOTAL
MW 9000 , "“'0000

MVAR - 00T =2 000
< S——
-3
©4 S -
/
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PAGE 5
KAJAKAI HYDROELECTRIC PROJECT - CASE 4
161KV TRANSMISSION LINE-3 UNITS AT KAJAKAI~FULL LOAD
_REPORT_QF  LLOAD-FLOW CALCULATION TOTAL ITERATIONS = 4s  SWING BUS = le
U - us D AT A e X
FROM i ———— == GEN/LOAD == YO PCT 0 BR.
BUS NAME AC VOLTS ANGLE M MVAR ~ BUS NAME MW MVAR LDG  CAP L TAP NO.
1 KAJAKAIL 0 1,050 300 48,17 31,215 wwwocumma e ca e —— e e e e e e e e
0 LOAD  =0.00 ~0.00 2  KAJAKAT 48,17  31.21 57 5
SHNT 0.00 0,00
RESD ~200 000
2  KAJAKAI 0 1,052 2640 0,00 0600 mmeem—— e —— e a e ——
-0 LOAD __ ~0.00  -0.00 1 KAJAKAL ~47.93 =26450 55 1,050 5
SHNT 0,00 0,00 4 JUNCTION 47.93 26450 55 24 i 1
RESD 200 =200 — -
4 _JUNCTION 0 1,008 23.4 000 0000  =wo s e o o e e e e e e el
-0 LOAD  =0.,00 =~0.00 2  KAJAKAI -47.12 ~28.84 55 24 1
SHNT. 0,00 000 S.__..JUNCTION_ 10,11 6e16 12 0950 6
3 RESD 200 -.00 7 KANDAHAR  37.02  22.68 43 19 2
I —_ e e - S — e e e
5  JUNCTION 0 1.024 20.6 0,00 D000 o e o e o o e e et 1 e ————— e
e 0 ' LOAD___ ~0.,00__ -0,00 4 JUNCTION _ «10,04  =5.46 11 ‘ 6
SHNT 0.00 0.00 6  LASHKARG 5,75 4614 7 20 3
RESD - 00 - 00 9  GIRISHK 4,29 1.31 4 12 8
6 LASHKARG 0 +954 19,2 +00 000 —emm—m—————— o e i o e e v e e e e e ——————
0 LOAD 7.20 G.47 5 JUNCTION™ —~  =5.46 ~=&4.02 777196 3
SHNT 0.00 0,00 9  GIRISHK ~1o7% -5 2 12 4
RESD ~-200 -a00 ‘
7 KANDAHAR 0 c956 2007 0.00 0000 wmmeeellolooolooicl L L T T T eI
) -0 LOAD __ =0.00___ =0.00 4 JUNCTION_ ___ =36.27 =~26.33___ 45 * 20 2
‘ SHNT 0.00 0.00 8  KANDAHAR 36.27 264,33 45 2950 7
RESD .00 - 00
8 KANDAHAR 0 2951 16,5 +00 300 remeescomect s e T e e o e e e e e e
0 LOAD 36,00 22031 7. KANDAHAR ~36.00 =22.31 42 ) 7
SHNT 000 0.00
RESD ""000 “"aOO :
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PAGE 6
KAJAKAI HYDROELECTRIC PROJECT =~ CASE &
161KV TRANSMISSION LINE=3 UNITS AT KAJAKAI-FULL LOAD
. REPORT OF LOAD=—fLOW _CAL CULATION ' TOTAL ITERATIONS = Lo SWING BUS = le
X o o o e e B US DAT A ~——cmmcmm—m—ew X .

FROM - =~ GEN/LOAD == TO — PCT_O BR.
BUS NAME AC VOLTS ANGLE Mu MV AR BUS NAME MW . MVAR LDG CAP L TAP NO o
9 GIRISHK _ 0 1,008 19,9 2,40 LoB0H wwwwwom—www o e e e e e i s e e e
0 LOAD 4,80 2.97 5 JUNCTION by o 24 ~-1.38 4 12 8

SHNT 0.00 000 6 LASHKARG 1.84 021 2 13 4
RESD -200 -200

NOTE ¥ UNDER OL_COLUMN INDICATES LINE.S PCT. CAP, IS GREATER THAN 100 P.C.

—— et

OV



http:REEOR.LO

. . 2 md e .

St . el i ki i AR bl

KAJAKAI HYDROELECTRIC PROJECT = CASE 4

B ML b tle ¢ A e et RS o

PAGE
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T e e wasoaaes e - e r—— g

161KV TRANSMISSION LINE-3 UNITS AT KAJAKAI-FULL' LOAD

SUMMARY OF LINE LOSSES =~ LINE 1 = MWs LINE 2 = MVAR

BRANCH ~-0 --1 -2 --3 -ty --5 --6 ~-7 --8 -9
0- 806 . 748 .2%8 . 095 .239 062 270 . 050
-2.338 ~3.648 127 -2 247 44703 +706 4,018 ~.062
B
o]
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KAJAKAI HYDROELECTRIC PROJECT = CASE 4

PAGE

8

161KV TRANSMISSION LINE-3 UNITS AT KAJAKAI-FULL LOAD

GENERATION L.OAD LOSSES SHUNT
MW MVAR Mu MVAR MW MVAR MW MVAR
5057 33.01 48.00 29.75 2057 3.26 0.00 0.00

—MISMATCH JOTALS..FOR SYSTEM. .

ABSOLUTE TOTAL ALGEBRAIC TOTAL
My « 000 =:000

L2

MVAR DOOO “0000
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PAGE g
KAJAKAI HYDROELECTRIC PRQJECT -~ CASE S
[AIRYV TRANSAISSION CINE=5 UNTTS AT RAJARAL 0.6 OF FULL LOAD
RFPORT OF LOAND-FLOY CALCULATION TOTAL ITERATIONS 4y SWING BUS = 1.
) TS B U S DA T A meemmmm e X
FROM ~-— GEN/LOAD == TO PCT 0© BR.
RUS N&YE AC VOLTS ANGLE M MVER BUS NAME M MVAR LOG CAP L. TAP NGO.
1 KAJAKAL 0 1.050 30.0 58,60 21 034G m i e e e e e e e e e e e 2 o e e e e
=0 LOAD ~U0.00 —U.00 2 KAJAKAT 58.60 21.34 62 6
SHMT 0.00 D.00
HE S -o 00 200
2 KAJAKAT 0 1.0BL 27.6 0,00 (o Q1 e e e e o o e o e e e o o e 2 m  t e P = e
-0 LOAD -0.00 ~0.00 1 KAJAKAT -58.46 ~-18.57 61 050 6
SET 0. 00 000 & JONCTION SB.46 IB.57 61 27 I
RESD 00 - 00 ' -
& JUNCTION 0 1.047 24.5 0.00 0s00 =mme—pemmmm= e e o 1 e e e
-0 LOED .00 ~U.00 ? KAJARA [ =57.53 -20.78 61 27 1
SHNT .00 n.00 5 JUNCTION 13.27 6.00 15 975 7
RESD - 00 -.00 7 KAaNDAHAR 44 .26 14,79 &7 20 2
5 JUNCTTION 0 [.039 ¢C0.8 0.00 T o U0 oo o s v o o o o e
o -0 LOAD ~0.00 -0.00 4 JUNCTIUN -13.17 -4 .06 14 7
W SHHT .00 V.00 8 LASHKARG 7.50 3.34 8 23 3
W KESH - 00 - 00 9 GIRISHK 5,68 1.61 6 16 4
6 LASHKAPG 0 L9066 18.2 .00 e o e e e e e e e e e e 0 e
! T =0 CCAN T.00 558 5T JUNCTTION =7.11 =3, 10 3) eC 3
SHNT 000 2.52 9 GIRISHK -1.89 o 0 2 13 5
) HKES -. 00 =200
7 KANUAHAR U006 2132 UL 00 e U S rmr m e e e e R e S e e S S S T Sl e e T e e e s
-0 Loan -0.00 -0.00 & JUNCTION ~43.49 =18.95 47 21 2
SENT NI .00 g KANDAHAR 43.49 1895 7 2975 8
RESD o 00 -, 00 ‘
1 KAMDAHAR 0 .993 16.4 .00 W00 e g e om0 e e e
=T COED G320 26280 7 RANDAHAR =53.20 -14.68 Y B
SHNT 000 1212
=) =200

RESD
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KAJAKAL HYDROELECTRIC PROJECT - CASE s
161KV THRANSMISSTION LINE-S UNITS AT KAJAKAT 0.h OF FULL LOAD
REPORT OF LOAD-FLOW CALCULATION . TOTAL ITERATIONS = f g SWING BUS = |
K o s e e e B US B AT A = m e A
FROM ~= GEM/LOAD -~ TO PCT ¢ BR.
BUS NAME AC VOLTS AMGLE M MV AR BUS NAME M MV AR LDG CAP L TAP NO .
9 GIRISHK 0 1.018 19.9 2.40 o BOH e o e e e e e e e e e e e e e e e e e e e e e e e e e e e
=0 LOAD 6.00 3./7 5 JUNCTLON 5,59 ~1eH3 & 16 4
SHNT D.N0 0.00 6 LASHKARG 1.99 —.29 2 14 5
RESD -~ 00 B

THAN 100 P.C.

NOTE * UNDER OL COLUMN INDICATES LINE § PCT. CAP. IS GREATER

Y
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KAJAKAT HYDROELECTRIC PROJECT - CASE 5 ,
161KV TRANSHTSSION LINE-S UNITS AT KAJAKAI 0.6 OF FULL LOAD
T - TTUTTErTETE TR UMMARY O OF LINE LOUSSEST==TCINETI ="MWy CINE 27 MVAR™ & —° D
BRANCH ==D == =z =3 == - =<5 ==7 =8 ==9
g ' T933 g 385 TURG 106 TT5T 097 SZ8T

-72.218 ~4a.166 o243 -.016 - 249 2777 1.041 4.275

&8N
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KAJAKAT HYDROFLECTRIC PROJECT - CASE 5

PAGE

IRV THANSMISSION LINE-9S UNITS AF KAJAKAY 0.6 OF FULL LOAD

LOAD ' L 0SSES SHUNT

GFNERATTOMN
M MY AR M MY AR ] MV AR MU MV AR
61,01 F3.la LY LYY 2o til 1.69 0.00 1464

MISMATCH TOTALS FOR SYSTEM

ASSOLUTE TULAL ALGERKATIC TGTAL
MW <000 ~.000
MVAK o VU -.000

Fratk
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PAGE 5
KAJAKAT HYDROELECTRIC PROJECT - CASE 6.

T6TRY THAMSWIGSTOMN LINE~-2 OUNTTS AT KAJAKAL 0.8 0OF FULL LOAD

REPORT OF LOAD-FLOW CALCULATION . TOTAL ITERATIONS = 49 SWING BUS = 1.

T T PP VIS T A T B mememmermme——e——— X
FROM ~= GEN/LOAD == TO. PCT 0 BR.
BUS NAME AC VOLTS AMGLF ] MV AR BUS NAME g MVAR DG CTAP L TAF NO~
1 KAJBKAT 0 1.020 30.0 79,88 LD eBhS m o v e o e e e 0 A e e e
{ LOAD =N.00 -U.00 -2 KAJARKAT 79,88 19.64 82 6
SHNT 000 D.00 : '
RESN L G0 w00
2 KAJAKAT 0 1,054 2A.5 .00 B o T m o m e e m o e e o e e o e 1t e e o e e P ot i
-{) LOAD -0.00 ~0.00 1 KAJAKAT -79,62 =14,52 81 ©1.080 6
SHIT 0.00 0.00 Z JUNCTIUN YENY: 14.52 g1 36 T
RESD .00 -a00 :
& JUNCT TON U 1.017  21.1% 000 Dol mee——————————————— et e e i
) LOAD  =0.00 -0.00 2 KAJAKAT ~7793 =13.78 7G 35 T
SHMT 0.00 ha 0N 5 JUNCTION 18.67 1.30 19 .975 7
RFSD 200 -.00 7 KANDAHAR 56.26 11.98 60 27 2
5 JUNCT (ON U _I.03% 1Rel AIRTEY) P VI e T T ey r e pe e Py T P LT
- -0 LOAD -0.00 -0.00 4 JUNCTION -18.57 ~ 08 19 7
w SHNT 0.00 0,00 6 LASHKARG 10.31 1.85 10 29 3
~ KESD. -.00 -0 9 GIRISHK 8.26 -1.77 3] 24 4
6 LASHK!\RG O « 360 1306 .0(} «00 """""‘."'T' “““““““““““““““““““““““““““““““““““““““““““““““““““
= = T LI7AT) 1200 7ok 5 JUNCTION =J.68 1275 TID 27 3
SHNT . .00 6,63 9  GIRISHK -2.32 A 2 16 5
RESD .00 —-. 00 &
T, <AMUAHAF Y v IiTS  Ie.™ T.0u F o o e e D e e e e e T e e e T i v e
-0 LOAD -0.00 -0.00 & JUNCTION «57.92 =-13.3A3 59 26 2
SHILT .00 0.00 8 KANDAHAR 57.92 13.38 59 LO75 B
RESD 00 -.00
8 K ANDAHAR 0 W IR0 174 00 D a0 e e e e e e A T
] LOAD 57T 60 35.70 7 KANDAHAR =57.60 <B.62 58 8
SHNT 0,00 R7.08

RESD BN ~-UU
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KAJAKAI HYDROELECTRIC PROJECT ~ CASE 6

PAGE 6 ~

TEIRV THANGMISSIUN LINE-S UNITS AT KAJARAT 0.8 OF FULL LOAD

REPORT OF LOAD=-FLOW CALCULATION TOTAL ITERATIONS = 4y SWING BUS = 1.
Koo s b e e e H U S§ D AT R ————rmmmmre——— X ' ) ’ ’
i ROM -— GEN/LOAD -- T0O PCT 0O BR.
BuUs MAME AC  VOLTS AMGLE MY IV AR BUS NMAME MW MY AR LDG CaP L TAP NU.
9 GIRISHK 0 1.020 16.7 2+40 Lo BUH o o i o i e i e R e T e S e T e S e
0 LOAD 23,00 4.596 5 JUNCT ION -Bo.u®Y 14RE 8 23 A
SHNT 0.20 4 .37 6 LASHKARG , 2.49 ~.67 3 18 >
RESD =00 —.00

NOTE % UMDER OL COLUIMN INDICAYES LINE S PCT. CAP., IS GREATER THAN 100 P.C.

B RAY

e W Un ey et m— e ——
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’ PAGE 7
KAJAKAI HYDROFLECTRIC PROJECT - CASE 6
THIRY TRANSMISSIOM LINE-S UNITS AT KAJAKAL 0.8 OF FULL LGAD
TR ARY. OF LINE LUSSES == LINE 1= MWy LINE 27 =" MVART ™7™ T N i
RRANCH -0 ==1 -=2 == =% -=5 ~=~b —1 =-8 -=~9
0~ |G 1341 YL 173 171 «2bl « 107 « 318
1-2":".3 —-},qBQQ 9593 0112 “0220 50119 10218 4.765

\=X
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KﬂJﬂKAI.HYDQDELECTRTC PROJECT - CASE 6

PAGE

“

T6IKY TRAMSMAIGS1TN LINE~S UNITS AT KAJAKAL U.8 OF FULL LOAD

GENERAT IO LOAD LOSSES SHUNT
Nt MY iy MV AR i MVAR &3 MV AR
R2aeR clabtt {1 et0) 484,10 4.68 11.43 0.00 38.09

MTISMATCH TOTALS FOR SYSTEM

ARSOLUTE TOIAL - ALGEBRALC TOTAL
M 0010 -.000
MV AR - U -.000

Ly V




eris T —y. M RS T ST TR BT, W T e mmmm

T 7 T T . i S RN SN M - - _

PAGE
KAJAKAT RYDROFLECTRIC PROJECT ~ CASE 7
TAIKY TRANSMISSTON LINE-S UNITS AT KAJAKAI-FULL LOAD
IEPORT OF LOAD-FLOW CALCULATTION, TOTAL ITERATIONS = 49 SWING BUS = l.
e B US D A T A memeecc——————— X
“ROM ' - GEN/LOAD -~ TO PCT 0 BR .
3US MAME AC ™ VOLTS ANGLE M MVAR BUS NAWE M MV AR LHG CAP L ~ TAP NO.
1 KAJAKAT 0 1.046 30.0 100.08% D g ] (JG o o e o o o s o e
0 LOAD -0.00 -0.00 2 KAJEKAT 100.05 2510 103 6
SHNT . 0,00 0.00
RESD 0.00 200
2 KAJAKAT 0 1.077 25.8 .00 U s D0 o e e i e e e o e o o e o o o gt el e ot
-0 LOAD ~0,00 -0.00 1 KAJAKAT -99,67 =17.46 101 1.050 6
SHNWT 000 Ue00 4 JUNCT TON 9. 67 V7 odils Tul 45 1
RESD 00 -o00
4 JUNCTION 0 1.034 20.7 0.00 D00 wowmmm——— e ——— 2 o e
) ) LOAD ~0.00 -0.00 i KAJARAT =97.15 ~-=13.01 G8 43 1
' SHNT H.00 V00 5 JUMCTTON 22471 277 23 : 275 7
=ESU . U0 — o Ui} o KANLDAAAR T4.44 1074 7S 33 2
5 JUONCTION 0 1.047 15.5 00U 0.00 F ——=—=, B D T T et itk
-0 LOAD -0,00 -0.00 A JUNCT ION =22.55 -1.01 23 7
3; SHNT 0.00 0.00 &  LASHKARG 17.19 YY) 12 35 B 3
= RESN - s00 a0} 9 GIRISHK 10.36 -l1.A5 10 29 4
& LASHKARG 0 2956 10,7 200 el e e e e e S
0 LGAD T4 .00 Py 5 JUNCTION =11.33 —T+73 T1 32 3
SHMT | 0.00 7.4l 9 GIRISHK -2.67 A 3 19 S
HESH — o 0 - U0 !
7 KANDAAAR U 907 1G.1 ool T S S L L S I S T T T s T s T s T T e e s s E S m e s e e
-0 LOAD -0.00 - .00 4 JUNCTION ~72.46 -5,75 73 32 2
SHNT 0.00 Ue00 8 KANDAHAR (2e4b 5.75 73 975 8
RESD .00 - 00
8 KANDAHAR 0 1.D04 8.7 .00 000 o e e e e e e e e e e e e e e
U COAD - T2.00 G4 .bcC 7 - RANUAHAR ~f2a00 =C <30 7c B
SHNT 0.00 42 .32

RP:SD '—DUD "OUU

-
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PAGE 6
KAJAKAT BYDROELECTRIC PROJECT —~ CASE 7
1AIKY TRANSMISSION LINE~S UNITS AT KAJAKAI-FULL LOAD
REPORT OF LOAD-~FLOW CALCULLATION . TOTAL ITERATIONS = 45 SWING BUS = la
A m e e e e B US DATA mrrmem—mm e m = A
FROM --= GEN/LOAR ——  TO PCT 0 BR.
BUS NAME AC  VOILTS ANGLE Mw MV AR BUS NAME Mw MV AR LDG cabP L TAP NO o
9 GIRISHK ¢ 1,027 13.5 2.40 1o B H e om o e e e e ot o e e o e i R e e
) () LOAD Y. bhi) N o JUNCT TON ~10.1U 1 .89 10 29 4
SHNT 0.00 5.38 S LASHKARG 290 ~af%S 3 21 5
RESD —-a 0 - Ul
NOTE

% UNDER OL COLUMN TNDICATES LINE S PCT. CAP. IS GREATER THAM 100 P.C.

ZVN
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KAJAKAT HYDROELECTRIC PROJECT - CASE 7
161KY TRANSMISSIONW LINE-S5 UNITS AT KAJAKAI-FULL LOAD
SUMMARY OF LINE LOSSES ~=- LINE :1 = MwWs LINE 2 = MVAR

BRANCH -0 ~1 -2 -=3 -4 ~=5 -6 -=7 ~~8 ~~9

0- 2.51hA 1 .980 =864 + 260 a2l - 389 2155 e 464

4,432 0991 2937 P 3h -.197 Ta654 1.757 6.948
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-KAJAKAT HYDROFLECTRIC PROJECT = CASE 7

8

LOIKY TRANSMISSTON UINE=5 UNTTS AT KAJAKAI-FULL LOAD

GENERATION LOAD LOSSES SHUNT
My MVAR Ml MVAR . MW MVAR M MV AR
i02.45 P90 G5 .60 59.45 6.85 Feal6 0,00 - 55.11

MISaTer TOTALS FOR SYSTE™

ASSOLUTE TuTal Al GEHRAIC (OTAL

ty LU00 ~. 000 ;
> MY AR U0 - 000 ,/
-
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_ PAGE 5
KAJAKAT HYDROELECTRIC PRNOJFCT - CASE 8
161KV THANSHMIGSSTION LINE-5 UNITS AT KAJAKAI 1.05 OF FULL LGOAD
REPORT OF LOAD=FLOW CALCULATION TOTAL ITERATIONS = 3s SWING RBUS = 1.
T — ~ B US D ATA ——rmremme o= X )

TROM : = GEN/LOAD == TO PCT © BK.
308 NAME AC VOLTS ANGLFE T MVAR  BUS MANE MW MVAR  LDG  CAP L TAP  NO.
1 KAJAKAT 0 1.050 30a0 105.82 380730 oo oo o e

0 TOAD . ~0.00  ~0.00 Z KAJARAL 105.62  38.73 112 6
. . SHNT 0.00 0.uf
] RESD) .00 )
2 KAJAKAI 0 1.071 25.6 0.00 N T gV i gy o0 et A el e i g
-0 LOAD  =0,00 =0.00 1 . KAJRKAI 104,96 =29,72 109 1.050 6
SHNT 0.00 0.00 G T IJUNCTTON 104,96 20a78 109 4B , 1
RESD LO0 -~ 00 '
4 JUNCTION 0 1.013 19,7 0.00 0al0 o e
-0 LOAD  -0.00  -0.00 2 KAJAKAIL ~101.99 -723.25 105 &6 1
SHMT .00 .00 S JUNCTION 23.38 2.73 24 .975
RFSDH oD ) 7T TRANNARAR 78,60  20.52 —BI 36
5 JUNCTION 0 1,025 18.0 0.00 TP I T T T L T o e O g e P g '
. -0 LOAD  =0.00° =0.00 4 . JUNCTION =23.21 -.79 23 7
i SHNT 0,00 0.00 6 "LASHKARG . 7.07 <A5 7 20 3
NI RESD -.00 -e00 6 LASHKARG 7407 < R5 720 9
SR TRTSAR TS =37 T %
6 LASHKARG 0  .976 11.8 .00 e0D e e e e —————
0 LOAD  14.70 .11 G JUNCTION .78 A 719 , 3
SHNT 0,00 7.72 S  JUNCTION -6.78 -.T4 7 19 9
RESD =00 =60 g GIRISHK “1.1% To 1 8 5
T RANDAHAR 0 955 1377 TPRVAS I = e T A P A AT
: -0 LOAD  ~0,00 =0.00 4  JUNCTION 76,17 =17.27 78 35 2
SHNT 0.00 0.00 8 KANDAHAR 7617 1727 78 L9775 B
RESD 00 -, 00
8  KAMDAHAR 0  .954 6.9 L00 e 00 e e e e e e e e e e e
0 LOAD {5.60 4F .90 K KAMDAHAR ~{5.0U ~HaRB8 6 &
SHNT 0.00 38,22 '

RESD ~+00 -.00
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PAGE 6
KAJAKAI HYDROELECTRIC PROJECT — CASE 8
161KV TRANSMISSION LINE-5 UNITS AT KA&JAKAI 1.05 OF FULL LOAD
REPORT OF LOAD-FLOW CALCULATION TOTAL ITERATIONG = 35  SWING BUS = 1.
P S——- BUS D AT A ~—mmo——mmmmmm" X - .

FROM w= GEN/LDAD == T0 PCT 0 BR.
BUS NAYE AC VOLTS ANGLE W MVAR  BUS NAME T MVAR  LDG  CAP L TAP  NO.
9  GIRISHK 0 1,006 12,9 2040 Lo B H o o o ot e e e e e e e i e ot e e
0 LOAD  10.U8 6425 S JUNC T TON ~§.86 1,08 925

SHNT 0,00 5.16 6  LASHKARG 1.18 ~s37 1 8
RESD =200 G0

NOTE * UNDER OL COLUMN INDICATES LINE S PCT. CAP. IS GREATER THAN 100 P.C.
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T PAGE
KAJAKAT HYDROELECTRIC PROJECT - CASE 8
TETRYV TRANSMICSION LINE=S UNITS AT KAJAKAI 1.05 OF FULL LOAD
CURRARY OF TINE LUSSES == TINE I = Wws LINE 2 = WVAR
BRANCH -—0 vy - 3 —— % " — —-8 =%
0= 2.973 5.430 294 7705 039 458 171 573 L2954
6 o 4RO 3,254 114 L162 —a278 9,003 1.939 8,585 116
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KAJAKAT RBYDROELECTRIC PRUJECT =~ CASE 8

PAGE

8

161KV TRANSMISSION LINE=S UNITS AT KAJAKAIL 1.05% OF FULL LNAD

GENERATION LOAD LOSSES “SHUNT
MW MY AR M MV AR M MY AR MW MV AR
107.R82 50,53 100.38 h2ach T4 29,36 Q.00 ST.10

MISMATCH TOTALS FOR SYSTEM

ARSOLUTE ToTal ALGEBRATIC TOTAL
sl <000 ~.000

MV AR 2000 -.000
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: 5
KAJAKAT HYDROELECTRIC PRUJECT - CASE 9
161KV TRAGMGMISSION LINE~S UNITS AT KAJAKAT 1.1 OF FULL LGAD
REPORT OF LOAD=FL_Ow CALCULATION TOTAL ITERATIONS = 2y  SWING BUS = 1.
K o e o o e BUS DATA ——rrememe—a——— X
FROM -~ GEN/ZLOAD == TO PCT 0 BR.
BUS NAME AC  VOLTS,ANGLE MW VAR BUS MAME AVl VAR LDG CiP L TAP NO .
1 KAJAKAT 0 1.050 30.0 110.56 33 0SS e e e e e s e e o e e e e
4] LOAD .00 040 2 KAJAKAT 110.56 35.65 IBY) &
SHNT 000 0.00
RESD . 00 w00
2 KAJAKAT T 1.075 254 .00 T) o T 1] oo e o o o i o0 o o 4 o o e A e e o o T R
-0 - LOAD ~0.00 ~0,.,00 1 KAJAKAT =110.07 =24.40 113 1.050 6
SHMT ta-00 D00 JUNCTION TT0.C07 2o L l) T3 50 I
P E S n ] 0 0 ™~ a O 0
4 JUNCTION 0 1,022 19.1 d.0n (10 [ e o o e e e o o e e e et e o A S e 0 e
-0 L0AD -0.00. ~0.00 2 KAJAKAT “I06.93 -—-17.30 108 48 1
SHNT DelV 000 5 JUNCTION 24.09 3.77 25 975 7
RESD 200 ~.00 7 KANDAMAR R 13.59 83 37 2
5 JUNCTION 0 1.031 14.3 .00 T @ D L) o o o o o i o o 2 o e e e e e
> -0 Loan ~J.00 -0.U0 4 JUNCTION ~24 450 ~1.57 25 7
53 SHNT 0.00 0.0v 6 LASHKARG 764 1.09 8 21 3
RESD -.00 -.00 & LASHKARG 7otith 1.09 8 21 9
‘ o GIr LSRR Yabhe ~afrl 10 2f L)
6  LASHKARG 0 .978 11.0 W00 e Q1) e e e e e e e o e e e
0 LOAD 15.472 9,55 5 JUNCTIDN ~7o11 ~. 9% 7 20 3
SHNT DGO 715 5 JUNCTIUN ~7Tell -.04 7 20 =]
RFSD ~,00 T 9 GIRISHK ~1.19 0B 1 8 5
7 KANDAHAR i) 974 17.3 e U e T e L L L L e e e e e e e e e o e e o e
-0 LOAD  =D.08 =000 4  JUNCTION ~79.75 -10.77 80 36 2
SHNT 0.00 0.00 8 KANDAHAR 78,75 10.27 G <G50 g
RESD 6 -~ 00 {
8 K ANDAHAR 0 1.010 1ot L00 oD e o e e e e e i e
U LOAD (el 55,10 7 KANDAHAR ~ 79,70 =T.97 7G B
SHNT 0.00 47413 )
RESD =L 00 -0
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BAGE 3
KAJAKAT HYDROELECTRIC PROJECT - CASE 9
TETRV TRANGMISSTON LINE=S UNITS AT KAJAKAI 1.1 OF FULL LOAD
REPORT OF LOAD-FLOW CALCULATION ‘ TOTAL ITERATIONS = 2y SHING BUS = 1.
S — BUS DATA cmmmmmmmmm = % _

FROM —— GEN/LOAD == TO PCT 0 BR.
BuUS NAME AC VOLTS, \NGLE Mw MY AR BUS NAIME M MVAR LDG CAP L TAP NO «
9 GIRISHK 0 1.009 172.2 2,60 Y 0 FLIH o e oo o o e o e e
0 LOAD  10.56 E.55 5 JUNCT 10N 8. 40 V81 g 26

SHNT 0.00 5.20 &  LASHKARG 1.24 -6 1 9
RESD =00 ~.00

NOTE # UNDER OL COLUMN JHDICATES LINE S HCT, CAP. IS GREATER THAN 100 P.C.
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PAGE 7
KAJAKAI HYDROELECTRIC PROJECT = CASE 9 .
161KV TRANGMIGSION LINE~S UNITS £T KAJAKAL 1.1 OF FULL LOaD
CSUMMARY OF LINE LUSGES == LINE 1 = Mws LINE 2 = WVAR
"BRANCH N -1 ——2 —=3 oy -5 —y — --B )
0- 3,168 .403 “324 N-PK) L0453 WAL L1189 J55h . w304
’ 7-0q6 3:3?0 0155 9192 ""0278 99548 20,142 8.299 0155
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KAJAKAT HYDROELECTRIC PROJECT ~ CASE 9

PAGE

8

ALKV TRANSMISSION LINE-S UNTTS AT KAJAKAL 1.1 OF FULL LOAD

GENERATTON LOAR : LOSSES SHUNT
Mu MV AR MW MV AR M MVAR M . MVAR
112.96 .75 105.18 hb.20 Ta78 30.63 000 60.08

MISMATCH TOTALS FOR SYSTEM

ABSOLUTE TOTAL ALGERBKALIC TOTAL
Ml . It - 000
MVAH ou()l "".UO].
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: ‘ PAGE 4
KAJAKAT HYDROELECTRIC PROJECT - CASE 10 ~ 5

161KV TRANSAISSION LINE-5 UNITS AT «AJAKAI 1.l15H OF FULL LOAD

2EPORT _OQF LOAD-FLOW CALCULATION . TOTAL ITERATIONS = 29 SWING BUS = 1,
e BUS DATA =—~m—mmrm—————— X
“ROM -= GEN/LOQA&D =-- TO , PCT O BR.
JUS NAME £C VOLTS ANGLE MY MVAR RUS NAME g MVAR  LDG  CAP L TAP NO.
1 KAJAKAI 0 1.050 30.0 116,01 TR0 OGS v e o o i o o e S e e
-0 LOAD =~0.00  =0.00 e KAJAKAT IT6.0% 33,64 121 6
SHNT 0,00 0.00
RESD .00 LU0
2  KAJAKAI D 1.075 2%.2 000 Do QU m o m o o o e e e e e e e e e e L S e T S e
-0 LOAD  —0.00  -0,00 1 KAJAKAT -115.48 =~23.23 118 1.050 6
SHNT 0.00 000 & JUNCTION 1538 23.7°3 IT8 52 1
RESD <00 ~500
4  JUNCTION 0 1,023 1R.5 0.00 D a0} o s e e e e o i B o e
-0 COAD ~0.00 000 2  KAJAKAT . =112.06 ~-14.98 113 50 1
SHNT (.00 0,00 5  JUNCTION 25,96 2.0A 26 2975 7
RESD .00 o000 7 KANDAHAR 86410 12.10 87 38 2
5  JUNCTION 0 1.035 13.4 0.00 Del0 memmmmme s s m s o e R e b bt
- -0 LOAD  ~=0,00  -0.00 4 JUNCTION -25.76 - 54 26 7
1 SHNT 0,00 0.00 6 LASHKARG 7.79 .90 8 22 3
% RESD ~. 00 ~.00 6 LASHKARG 7.79 <90 8 22 9
G GIRISHK 018, =T.2h 1T 29 %
6 LASHKARG - 0 ,982 10,0 s 00 co (0 e e e o i e e e —
0 LOED 16.1¢ 10.02 5 JUNCTION =754 ~a71 7 21 3
SHNT 0,00 B.68 5  JUNCTION -7 ob4 -.71 7 21 9
RESD =Y =200 g GIRISHK ~Tech .08 1 B8 5
T KANDARHAK U L9756 T4 UelU D S S S T o L s o s e o m e s e
-0 LOAD  ~0.00 =000 4 JUNCTION -83.40 ~7.95 84 37 2
SHNT 0.00 0.00 8 KANDAHAR 83,40 7.95 BY =550 8
RESD .00 =400 '
8  KANDAHAR 0 1,016 5.2 .00 e D0 o o e e e S
] COAD ™ B2.80 51732 7 RANUDAHAR ™ —82.60 Te01 83 8
SHNTY 0.00 52433

RESD -.00 ~s 00
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i PAGE 5
. KAJAKAT HYDROFLECTRIC PROJECT - CASE 10 - S
161KV TRANSMISSION LINE-S UNITS A1 KAJAKAT 1.1% OF FOULL LOAD
REPORT OF LOAD=FLOW CALCULATION TOTAL ITERATIONG = 2s SWING BUS = 1.
S B YU S D A T A —rme—e———c———— X 2
FROM - GEM/LQAD == TO PCT 0 BR.
BUS NAME AC  VOLTS ANGLE o VAR BUS NAME Myl MVAR LDG CAP L TAP NO .
9 GIRISHK 0 1.015 1l.2 . 2.40 L e BOH = mm oo e e ot e e ot o o e e e e i
T 0 ] LOAD 11.04 £a85 5 JUNCT ION -9,92 1.40 10 28 4
SHNT  + 0.00 65.18 6 LASHKARG 1.28 -036 1 9 5
RESD -. 00 =.00
NOTE * UNDER OL COLUMN INDICATES LINE S FCT. CAP. IS GREATER THAN 100 P.C.

Faly




PRV MCRERANER AL AT f5T ¥ TSR L S

oW e

-y A i e T ' *
Ty R T i i gl g0 e il bt | ey T N i

] N R BN EN R AN A Gy G Gn W N Gam e
. - f— - -

PAGE 6
KAJAKAT HYDROELECTRIC PROJECT = CASE 10 = 5§
161KV TRANSHMISSION LINE-5 UNITS AT KAJARAL 1.15 OF FULL LOAD
SUMAARY OF LINE LOSSES == LCINE 1 = WWs CINE & = MVAR '
BRANCH -0 =1 —) -3 —1 ==5 -=6 -7 -8 =5
0- 3.472 Z. 700 3549 255 055 S529 206 598 T349
8. 245 4,148 188 231 -.279 10,415 2,341 B.962 .188

2= h
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KAJAKAT HYDROELECTRIC PROJECT - CASE 10 -~ 5

PAGE

5

161KY TRANSMISSION LINE-S UNITS AT KAJAKALI 1.15 OF FULL LnAaD

GENFERATTON LOAD LOSSES SHUNT
MW MV AR MW MVAR Ml MVAR M MVAR
118.41 35.44 109.96 6R.109 B.45 3habh 0.00 67.10

MTISMATCH TOTALS FOR SYSTEM

ABSOLUTE TOTAL . ALGEBRAIC TOTAL
Mw ‘50”1 “'0000
MV AR .UDQ -.000

3¢




M Y o A I T e T e d RTINS ) e RPN e S T R T

B damEaFPF T F R S= FTEm
PR 1-ma O ] T e T - b e
HN Tl AN R BN BN R EE waS - WE EE A N W O EE N ws

KAJAKAT HYDROELECTRIC PROJECT - CASE 1A

PAGE 7T 57

T Tmm 161KV TRANSMISSION LINE-2 UNITS AT KAJAKAT 0.06 'OF FULL LOGAD ™
REPORT OF LOAD-FLOW CALCULATION , : . TOTAL ITERATIONS = 4y SWING BUS = 1,
(e m e m——— 8§ —*D_AH'T"";& o ep—————— ; - :
FROM ~— GEN/LOAD =-=- TO PCT 0 BR
BOST T TNAMF "7 ACTTYOLTS ANGLEE MW MYAR T BUS NAME™ ™77 MW TTTTTMVAR TTTLEDG CAPLC TAP NOS
1 KAJAKAI 0 .930 30,0 0BO =12 aBBE oo o o o o it e e e i e e
0 ) TORD =000 ~0.00 Z KEJAKATL TBOTTFI2TS6E I3
SHNT 0.00 0.00 ' '
o RESD =<00 > 007
U KAJAKAITT 0 T TL99977 2939 0500 0% 00 wEFEETETTR e Sl STTTE TSR S RSN S SO R R LTS R
-0 LOAD ~0.00 “0.00 1 KAJAKAT -a 78 12.84 13 1.050
SHNT 000 0= 070 g JUNCTTION e 18 =1238% 13 3)
RESD ~s00 +00
4  JUNCTION 0 1.010 29.6 0000 0000 e s o o e e e e
=0 LORD =0 (0 =000 i KAJTARAL =515 7758 8 3 T
: SHNT 0.00 0.00 S JUNCTION -, 69 -1.34 2 1.000 6
RESD o 00 -e 00 7 RANDAHAR .44 ~6.24 6 2 2
TG JUNCTION™ 015026 "30.0 0500 - 0 o 0 0 S5 SRR SR S S R TR e S W S R e S R L o R T T e R S S T
> -0 LLOAD ~{1.00 ~0.00 4 JUNCTION .69 1.37 2 6
~mal - SHNT 0s00 000 6 CASHKARG a1l = 30 0 0 3
—d RESD -0 » 00 S GIRISHK . =80 -~1.07 1 3 8
6  LASHKARG 0 1.027 29.9 400 a0 o o e e e
0 COAD T30 s 19 5 JUNCTTION =% 11 =03 — 0 0
SHNT 0.00 - {100 9 GIRISHK -219 -al16 0 1
REST =300 =200 '
K ANT AR AR 015 0T4 2975 R e e L R e B e e i e S S S S TR S o SR S S e S R S S TS
-0 .0AD ~0.00 ~000 4 JUNCTION =1.44 ~+G0 2 0 :
SHNT 000 0 00 [ KANDAHAR Is44™ W90 7 2 T.000
RE S D [-] 0 0 o D 0
&  KANDAHAR 0 1.010 29.1 200 000 e e et B e e e
0 CORD 1565 <89 T KANDARAR =TSHG =TEG 2
SHNT 0.00 G200 '

KESD -5 00 "‘DOO
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— FAGE [3)
KAJAKAT HYDROQELECTRIC PROJECT ~ CASE 1A

161KV "TRANSMISSTONLINE=-2  UNITS AT KAJAKATTUL06 OF FULL LOAD

REPORT OF LOAD-FLOW CALCULATION TOTAL ITERATIONS = 45 SWING BUS = 1.
TKETSTTISSIISIVITRTUTST TDTATT A seeessTooaooolX )
FROM ~= GEN/LOAD -- TO " PCT 0 BR.
CRUSTT TNAME T ACTTVOLTST ANGLE MY "MYART T BUS NAME MW MVAR y3]c) CAP™L TAP NOS
9 GIRISHK 0 1032 30.0 1.20 @ GUH o e o o oo et e e O e i e
U LOAL PRt s L D JUNCTTON 01 « 94 1 3
SHNT 0,00 0.00 ' 6 LASHKARG 019 -.16 0 1 4
RESD -o00 - 00

NOTE # UNDER OL COLUMN INDICATES LINE S PCT. CAP. IS GREATER THAN 10Q P.C.

EQY
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KAJAKAT HYDROELECTRIC PROJECT - CASE 1A
T T lbth*TRANJMI‘%SION LEINE=2 UNITS AT KAJAKAT "0.060F FULLLOAD
SUMMARY UF  TTITNE CUSSES =" TITNE 1= MWy CINE 2 5 MVAR
"BFANCH =) TR —=y ==3 ==y o) =~6 -7 =g e
o= e (F-1e 003 TO00T— T SO0 015 7002 T007T 004
“S.267 -7 L37 -s 326 ~a317 0288 - 025 « 011 -o132
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. PAGE 8
KAJAKAT HYDROELECTRIC PROJECT -~ CASE 1A

T T 161KV TRANSMISSION LINE=2 UNITS AT KAJAKATI 0.06QF FULL LOAD

GENERAT T ON " LOAD LOSSES : " SHUNT
- MW 7T MVAR oy MVAR MW MY AR MW MVAR

T T 2.00° "T=11.66 1594 T 1e207TTT 7T L0067 F12986 09007 000

MISMATCH TOTALS FOR SYSTEM

T T TUTTT T TTTTTTTTTTTABSOLUTE TTOTAL S T ALGEBRAICTTOTAL f -
MW 000 -,000
MV AR 000 - 000

c9Y
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KAJAKAT HYDROELEGTRIC PROJECT - CASE 3A

FAGE %

=T 161KV TRANSMISSTONTLINE~Z2 UNITS AT KAJAKAT 0 Y 0F FOLT LOAD

REPORT OF LOAD-FLOMW CALCULATION TOTAL ITERATIONS = 43 .SWING BUS = 1.
'}(:-—'::‘.".“.‘::‘:’:."—"-:..T‘B \r q i n ;‘_\‘T"" ......_.............._......._.'..x
.FROM ~= GEN/LOAD -=- TO PCT O BR.
BUS NAME ACTVOUTS ARNGLT i MVAR BUJS "NAME MW MVAR COG CAPC AP NO.
1 KAJAKAI 0 0920 30-0 2911 "119455 “““““““““““““““““““““““““““““““““““““““““““““““““““““““
0 RO ~TeU0l =500 2 RAJARAET 2.1l =1T.45 172 5
SHNT .00 0.00
RESD 00 200
T2 KAJAKAT 0 <986 29« G000 (o D o o o e e e o e o o e o e o e ) e e e
-0 LOAD ~0.00 -0e00 1 KAJAKAI -2.10 11,70 12 1,050 5
SHITT LPYY) 000 g JUNCTTON 2. LOTT=TITT0 1Z =) I
REC)D "000 000
4 JUNCTION 0 « 997 Z29.4 0,00 D g D0 o v e oot o s e e o e e kL0 8 e ol —
=0 LOAD =000 =0.00 Pl KAJAKRAT -2 07 656 7 3 T
SHNT 0,00 N.00 5 JUNCTION ~ o33 -1.14 1 e 375 6
FESD 2 00 - 0D { KANDARAR 2ol =541 6 z 2
S JUNCTTON 0TIV 035 29.6 0= 01F, Ve mrmEEEEETTER S S s RETwEE = RS SR TR ST T TSR sEs TS as
. -0 ’ LOAD ~0.00 ~-0.00 4 JUNCTION o 34 1.16 1 6
b T SHNT 0-00 Ta007 776 LASHKARG 029 =18 D 0 3
@2 RESD -.00 «00 9 GIRISHK -.62 -.98 1 3 8
6 LASHKARG 0 1.034 29.4 .00 0 D) s o e o e e e e B 0 e
0 COAD PRSY 232 =3 JUNCTTION ~ 9 =% 15 0 1] 3
SHNT 0.00 .00 9 GIRISHK - -s23 -a17 0 2 4
HEbU "aDU "“‘nUO *
T RANDENAR 0 Pi= L e 000 I e e B e e e e e e B
-0 LOAD  =0.00 ~0.00 4  JUNCTION ~2.40 ~1,52 3 1 2
SHNT 05070 00 B KANDAHAR ™" "2,407""1.;52 " — 3 2950 7
RESHD 000 ~o00
a KANDAHAR 0 1.0485 Z8.7 « 00 o D e e e e e L i i i e e o e e e o
fi oA AN, =a9 T KANOARAR =234 0 S 3 T
SHNT 0.00 0.00
RESU -a U -~ JU
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PAGE™ ™5
KAJAKAT HYDRNELECTRIC PROJECT - CASE 3A '
T - 161KV TRANSMISSTON LINE=2" UNITS AT KAJAKAT 001 0F ~FULECOAD
REPORT OF LOAD~-FLOW CALCULATION TOTAL ITERATIONS = 4y SWING BUS = 1.
ST TSI TE TSRS TN A T A S S SR TR S e s e o X
FROM -- GEN/LOAD ==~ TO - PCT 0 BR.
TBUST  CNAMETTTTTACTTVOLTST ANGLE MW MVAR BOS NAME MW MVAR DG CAPCC TAP NOS™
9 GIRISHK 0 1.040 2946 1.20 @ DOH o o o o e e e e e ———
. i LUAD o 35 s L 2 JUNCTIUN PY oY ° 04 ! ' 8
' SHNT 000 0.00 ) LASHKARG o 24 ~.15 0 2 4
RESD a0 -s Ul

' NOTE # UNDER OL COLUMN INDICATES LINE S PCT. CAP. IS GREATER THAM 100 P.Ce.

DY
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KAJAKAT HYDROELECTRIC PROJECT - CASE 3A
T16TKY TRANSMISSION LINE=-2 UNITS AT KAJAKAT 0.1 0F FULL LOAD

SOMMARY OF LTNE LCOS5ES-- LINE l = MW, LINE 2 = MVAR

TBRANCH =50 sy ==z ==3 ==Y =5 =6 =7 ~=8 ==9
= w025 004 =000 - S001X s 013 - 00l - 007 L 003
“5-145‘ "'60932 _0331 _9322 a252 0015 .030 ""9136

| s
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