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KAJAKAI
 

161 KV TRANSMISSION LINE STUDY
 

February, 1971 



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 is to investigate three questions 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, approximately 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 connected
 

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 a 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 not 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.
 

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 because it is considerably less time consuming,
 

especially when a number of small changes (such as increases in loads) are
 

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

load flow cases which represent realistic operating conditions,. 

Based on these calculations 	we make the following recommendations:
 

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

" 	Install the 44 kv tie between the substation and Girishk when the peak 

load at Girishk reaches about 3 NM. 

o 	Install a second 44 kv circuit between Lashkar Gah and the Junction
 

substation when the load at Lashkar 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.
 

- 2 



In regard to Item 3, above, our recommendation is to install a disconnect 

switch at the Junction on the line to Kandahar. In case of an outage of the 

Junction - 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 11 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.
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DISCUSSION
 

m General 

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

Gab - 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 

was made. The system, consisting of the Kajakai Powerplant, the 161 kv 

transmission line, the load centers at Kandahar, Lashkar Gah and Girislik, and
 

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
 

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

have been proven satisfactory.
 

In Cases 1 and 2, without the tie to Cirishkand Cases lT and 2T, with
 

the tie, the loads assumed are those given in the USAID and ABM letters,
 

*The capacity of the Kajakai - Kandahar circuit as determined from this load' 

flow study is in the order of 115 MW, which is equal to the temporary over

load capability of the Kajakai Powerplant at the completion of Phase II of its 

development. At greater loads than this (see Case 1OT, 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
 

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 Kajakai (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 MOM 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 may vary from .95% to 105% 

of the rated value (161 kv, 44 kv and 13.8 kv). For the protection 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. The upper limit here is 105% of the tap rating (i.e., 1.05 x
 

1.05 = 110% of 161 kv) in accordance with NEMA standard C57.12.00, Section 

2.4. The minimum voltage at the Kajakai generator terminals is limited to
 

90% of rated value because of the necessity of maintaining adequate voltage
 

to the.plant auxiliaries.
 

2. Equipment Loading - Transformer capacity is added when the load

ing exceeds the rating of the installed equipment.- The generators are 

loaded to their rating for 80o C temperature rise (115% of rated capacity 

at 650 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 terminal voltage was varied between 104%
 

or 105% under peak load to from 94% to 90% under minimum load to maintain
 

acceptable voltages 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 fixed 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 change in load that occurs from minimum 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 44 kv circuit from the Junction substation 

to Lashkar Gah are added when needed. 

Load Flow Case 1 (Appendix pages Al-A4)
 

Load Flow Case 2 (Appendix pages A5-A8)
 

Load Flow Case 3X (Appendix pages A9-A12)
 

Load Flow Case 3Y (Appendix pages Al3-A16) 

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 is based on the 1967 Beck Report projection
 

for 5 years subsequent to Kajakai construction (recommended in the ABM
 

letter). Cases 3X and 3Y represent loads corresponding to 100% 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 reducedto 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 acceptablelimitbut also to create an
 

excessive under-voltage at Girishk.
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It is therefore evident that when the Girishk load exceeds about 3 MW, some
 

measure other than voltage control at Kajakai or transformer tap changing
 

at the Junction is required to produce acceptable voltages simultaneously
 

at Girishk and at the Junction.
 

Load Flow Case 1T (Appendix pages 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 substation 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 Kajakai power to the entire 

Lashkar Gah - Girishk area, it increases the reliability of supply to these 

loads. It 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)
 

Load 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 A53-A56)
 

- 8 



These cases continue the investigation of network performance as loads are 

progressively increased. Operating conditions are acceptable through Case 10T, 

which represents Kajakai.generation at the'maximum capability of Phase II 

development. Load flow calculations with greater loads were made, but, as 

stated above, the voltage at Kandahar becomes very sensitive to the power 

factor of the load (and/or the amount of shunt capacitance connected).
 

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 capacitance-is-added;a-t 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 ITA (Appendix pages A57-A60) 

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

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

Load Flow Case 9TA (Appendix pages A69-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 acceptable voltages under peak load conditions do not produce
 

excessive over-voltages under minimum load conditions.
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5 PAGE 
KAJAKAI HYDROELECTRIC PROJECT - CASE 1 

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

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

X---------------BUS DATA-----------X 
FROM -- GEN/LOAD -- TO LOG I PCT 0 BR. 
BUS NAME AC VOLTS ANGLE MW MVAR BUS NAME MW MVAR LOG CAP L TAP NO. 

1 K 0 100 30.0 17.34 -1.315 ---------
-0 LOAD -0.00 -0.00 2 KAJAKAI 17.34 -1.31 17 5 

SHNT 0.00 0.00 
,RESO 0.00 .00 

-------- w--------------------------------------------------- - -A-- -------------------------------
2 KAJAKAI 0 1.051 28.4 0.00 0.00 
-0 LOAD -0.00 -000 1 KAJAKAI -17.31 1.79 17 1.050 5 

SHT 0.00 0.00 4 JUNCTION 17.31 -1.79 17 7 1 
RESD .00 -.00 

4 JUNCTION 0 1.045 27.4 0.00 0.00 -- - - - - - - - - - -- - - - - - - - - - 
. LOAD -0.00 -0.00 2KAJAKAI -17.24 -3.76 18 7 1 

SHNT 0.00 000 5 JUNCTION 2.67 .82 3 1.000 6 
RESD .00 -. 00 7 KANDAHAR 14.57 2995 15 6 2 

5 JUNCTION 0-1.034 25.8 0.00 0.00--O---------
-0 LOAD -0.00 -0.00 4 JUNCTION -2.66 -- 74 3 6 

SHNT 0.00 0.00 6 LASHKARG '2.66 .74 3 73 3 
RESD -.00 -.00 

6 LASHKARG 0 1.011 24.9 .00 .00 ------------------------------	 ------
-0	 LOAD 3.00 1.86 5 TJU~IflVN -2.62 -1000 i 81 

SHNT 0.00 0.00 9 GIRISHK -.38 -.86 1 6 4 

RESD -. 00 -.00 

0 0 	 - -- -- ---:- --- - - --- ------7 KANDAH 0 1.3 26. 
-0 LOAD -0.00 -0.00 4 JUNCTION -14.48 -10.11 18 7 

- SHNT 0.00 0.00 8 KANDAHAR 14o48 10.11 18 100 
RESD .00 -.00 

8 KANDAHAR 0 .989 23.2 .00 .00 --------
-0 LOAD 14.40 8.92 7fKANDARR -14.40 8.92 8 r r 

SHNT 0.00 0.00 
RESD -. 00 -. 00 

2 
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PAGE 

___ A A-A-A LQFR0ELECTRIC PROJECT - CASE 1 
161KV TRANSMISSION LINE-2 UNITS AT KAJAKAI 0.6 OF FULL LOAD 

RlEOTIFLOAD-FLOWCALCULATON TOTAL ITERATIONS = 4, SWING BUS = 1 . 
X---------------BUS DATA --------------X 
FROM -- GEN/LOAD -- TO PCT 0 BR. 
BUS NAME AC VOLTS ANGLE MW MVAR BUS NAME MW MVAR LOG CAP L TAP NO. 
9 GIRISHK 0 1.030 24.0 2.40 1.80H ------------ -0--------

-0 LOAD 2.00 1.24 6 LASHKAR G .40 .56 1 4 4 
SHNT 0.00 0.00 
RESD -.00 -.00 

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



7 

aMaMIaa m -M a 3a - m misg -
PAGE 

_______ ___ KAJAKAI HYDROELECTRIC PROJECT - CASE 1 -

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

SUMMARY OF LINE LOSSES -- LINE 1 = MW9 LINE 2 = MVAR 

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

0- .077 
-5.550 

.087 
-7.161 

.045 
-.260 

.018 
-.305 

.024 

.476 
.007 
.081 

.080 
1.189 
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KAJAKAI HYDROELECTRIC PROJECT - CASE 1 
161KV TRANSMISSION LINE-2 UNITS AT KAJAKAI 0.6 OF FULL LOAD 

PAGE 8 

GENERAT 
MW 

ARM 
MYAR MW 

LOAD 
MVAR MW 

LOSSES 
MVAR MW 

SHUNT 
$IVAR 

19.74 .49 19.40 12.02 .34 -11.53 0600 0.00 

_____ _____________ MISMATCH TOTALS FOR SYSTEM _____ 

ABSOLUTE TOTAL ALGEBRAIC TOTAL 
MW .000 -.000 
MVAR .000 -.000 

________________ 

. ,- - - - *
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PAGE 4 
KAJAKAI HYDROELECTRIC PROJECT -'CASE 2 

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

TOTAL ITERATIONS = 29 SWING BUS = 1.
REPORT OF LOAD-FLOW CALCULATION 
X---- ----- BUS DATA --------------X 
FROM -- GEN/LOAD -- TO PCT 0 BR. 

LDG CAP L TAP NO.BUS NAME AC VOLTS ANGLE MW MVAR BUS NAME MW MVAR 

1 KAJAKAI 0 1.020 30.0 24o38 5,39S ----------------------------------------------------------
0 LOAD -0.00 -0.00 2 JAKAI 24.38 5.39 25 5 

SHNT 0.00 0.00 
RESD -.00 .00
 

-
0.00 	 --------- ----2T iKAJAKAIF 1.06127.9 0.00 
-0 	 LOAD -0.00 -0.00 1 KAJAKAI -24.34 -4.45 25 1.050 5 

SHNT 0.00 0.00 4 JUNCTION 24.34 4.45 25 11 1 

RED .0 -. 00 

0.00 0.00 --------------------4 JUNCTION 0 1.047 26.5 
-0 LOAD -0.00 -0.00 2 KAJAKAI -24.17 -9671 26 11 1 

SHNT 0.00 0.00 5 JUNCTION 4.65 2.37 5 1.000 6 

RESD .00 -.00 7KANAHAR 19.52 7.34 21 9 2 

-
23.8 0.00 0.00 ----------5 JUNCTION 0 1.018 
-0 LOAD -0.00 -0.00. 4 JUNCTION -4.63 -2.09 5 6 

SHNT 0.00 0.00 6 LASHKARG 4.63 2.09 5 14 3 

RESD .00 -.00 

.00 .00 --------------------------------6 LASHKARG 0 .971 22.3 
0 LOAD 4.12 2.55 5 JUNCTION -4.48 -2.17 5 14 - 3 

SHNT 0.00 0.00 9 GIRISHK .36 -.38 1 3 4 

RESD -.00 -.00 

7 KANDAHAR 0 1.024. 25.2 0.00 0.00------
-0 LOAD -0.00 -0.00 4 JUNCTION -19.35 -14.12 24 10 2 

SHNT 0.00 0.00 8 KANOAHAR 19.35 14.12 24 00 -

RESD .00 -. 00 

-.00 .00 -----------------------------8 KANDAHAR 	 0 .966 20.8 

0 LOAD -19.20 11. KATDHAR -319 -Xf90
7 	 -19.20 


SHNT 0.00 0.00
 
RESO -. 00 -. 00
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KAJAKAI HYDROELECTRIC PROJECT - CASE 2
 

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

REE9SLDELOj.AD-FLOW CALCULATION TOTAL ITERATIONS = 29 SWING BUS = 1. 
X-------------- BUS DATA --------------X 
FROM -- GEN/LOAD -- TO PCT 0 BR. 
BUS NAME AC VOLTS ANGLE MW MVR BSNM MW MVAR LOG CAP L TAP NO. 
9 GIRISHK 0 .964 21.6 2.40 1,80H -------------------------- -------------------------

0 LOAD 2.75 1.70 6 LASHKARG -.35 .10 0 2 4 
SHNT 0.00 0000 
RESD -.00 .00 

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



KAJAKAI HYDROELECTRIC PROJECT - CASE 2 
161KV TRANSMISSION LINE-2 UNITS AT KAJAKAI 0.8 OF FULL LOAD 

PAGE 
PAGE 

6 
6 

SUMMARY OF LINE LOSSES -- LINE 1 = MW, LINE 2 = MVAR 

BRANCHM -- U -- I - 2 - 3 -4 --5 -7 --8 -9 

0 .162 
-5.261 

.170 
-6.779 

.155 
-.083 

0005 
-.279 

.048 

.943 
.025
.282 

.148 
2.215 

-J 
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KAJAKAI HYDROELECTRIC PROJECT - CASE 2 
161KV TRANSMISSION LINE-2 UNITS AT KAJAKAI 0.8 OF FULL LOAD 

-- --- -- PAGE 

a aa~ 

___GENERATION LOAD LOSSES SHUNT
 
MW MVAR MW MVAR MW MVAR MW MVAR 

26.78 7.19 26.07 16.15 .71 -8.96 0000 0.00 

______________ MISLMATCH TOTALS FOR SYSTEM _ ___ 

ABSOLUTE TOTAL ALGEBRAIC TOTAL 
MW 0000 -0000 _ 

MVAR .000 -.000 
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5 PAGE 
'__KAJAKAI HYDROELECTRIC PROJECT - CASE 3 

161KV TRANSMISSION LINE-2 UNITS AT KAJAKAI AT FULL LOAD
 

REPORTOF LPAD-FLOW CALCULATION TOTAL ITERATIONS = 29 SWING BUS = 1.
 
X---------------BUS DATA --------------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 KAJAKAI 	 0 1.050 30.0 31.4'0 11.985---------------------------------------------------------
0 LOAD -0.00 -0.00 KAJAKAI 31.40 11.98 34 5 

SHNT 0.00 0.00 -
RESD .00 .00 

2 KAJAKAI 0 1.082 27.4 0.00 0.00 -
-0 LOAD -0.00 -0.00 1 KAJAKAI -31.32 -10.37 33 1.050 5 

SHNT 0.00 0.00 4 JUNCTION 31.32 10.37 33 14 1 
RESD .00 -. 00 

4 JUNCTION 	 0 1.060 25.8 0.00 0.00 
-0 1	 LOAD -0.00 -0000 2 KAJAKAI -31.04 -15.34 35 15 1 

SHNT 0.00 0.00 5 JUNCTION 6.55 3.82 8 .950 6 
RESD 000 -.00 7 KANDAHAR 24.49 11.52 27 12 2 

JUNCTION	 0 1.073 22.4 0.00 0.*00-
-0 -LOADz~,00 -0.00 4 ___JUNCTION -6.51 -3.29 7 6 

SHNT 0.00 0.00 6 LASHKARG 6.51 3.29 7 20 3 
RESD -. 00 -. 00 

6 LASHKARG	 0 1.009 20.5 .00 .00 ----------------------------------------------------
0	 LOAD 5.15 3.18 5 JUNCTION -6.22 -3.22 7 20 3 

SHNT 0.00 0.00 9 GIRISHK 1.07 .04 1 7 4 
RESD -. 00 -00 

7 KANDAHAR	 0 1.030 24.1 0.00 0.00 
-0	 LOAD -0.00 -0.00 4 JUNCTION -24.21 -18.01 30 13 2 

SHNT 0.00 0.00 87 KANDAHAR 24.21 18.01 30 .950 7 
RESD .00 -. 00 

8 KANDAHAR 0 1.014 19.3 .00 .00 ------------------------------------------------------
0 LOAD 24.00 1W87 7 KANDAHAR -24.00 -1487 28 

SHNT 0.00 0.00 
RESD -. 00 -. 00 



_______ 

PAGE 6
 
KAJAKAI HYDROELECTRIC PROJECT - CASE 3 

161KV TRANSMISSION LINE-2 UNITS AT KAJAKAI AT FULL LOAD 

RE.POR.LQ. LAQELQLCALCULATION TOTAL ITERATIONS = 29 SWING BUS = 1. 
X-------------- BUS DATA --------------X
 
FROM - - - GEN/LOAD -- TO PCT 0 BR.
 
BUS NAME AC VOLTS ANGLE MW MVAR NAME MW MVAR LOG CAP L TAP NO.
 

922 JRLSHK 0 .977 20.1 2.40 1.80H --------------------------------------------------------
0 LOAD 3.44 2.12 6 LASHKARG -1.04 -.32 1 7 


_ SHNT 0.00 0.00
 
RESD -.00 -.00
 

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

4 
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PAGE 7 
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 --2 --3 --4 --5 --6 --7 --8 --9 

0- .280 .275 .286 .032 .082 .046 .210 
-4.971 -6.487 .077 -.282 1.613 .524 3.137 
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-- PAGE 

KAJAKAI HYDROELECTRIC PROJECT - CASE 3 . 
161KV TRANSMISSION LINE-2 UNITS AT KAJAKAI AT FULL LOAD 

____ GENERATION 
MW MVAR MW 

LOAD 
MVAR MW 

LOSSES 
MVAR MW 

SHUNT 
MVAR 

33.80 13.78 32.59 20.17 1.21 -6.39 0.00 0.00 

MILS.-SAL 
ABSOLUTE TOTAL 
MW .000 
MVAR .000 

FO9R SYSTE M 
ALGEBRAIC TOTAL 

-.000 
-. 000 
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.	 PAGE ~ ~~~5~ 
KAJAKAI HYDROELECTRIC PROJECT - CASE 3,
 

T- 16'1KV TRANSMISSION LINE-2 UNITS~ATKA:TAKAT-ATTULUC TOMD
 

1.REPORT OF 	LOAD-FLOW CALCULATION TOTAL ITERATIONS = 4, SWING BUS 

- - -u- - - ---------
FROM -- GEN/LOAD -- TO PCT 0 BR. 

CITGAPCA L TP NUf.1305~I NANE' AC VOLTS- ANGLt- MWh- VPAR BUS iAME- MW YMVAR 

I KAJAKAI 0 1.040 30.0 31.47 12.72S -- - - - - - - - - -- - - - - - - - - -- - - - - - - - 
0 TO7TT 1O7au -U.UU e KAJAKAI 1i.47t 12*2 34 5 
SHNT 0.00 0.00 

RS D_.0 0 

KJAKA I 0 T.07 0 27.4 0uTO 070 

-0 LOAD -0.00 -0.00 1 KAJAKAI -31.39 -11.05 33 1.050 5 
. .. UoUU UU0-0JUN-I9UN 31*39 T31 14 1 

RESD .00 -.00
 

0.00 ----------------4 JUJNCTION 0 1.047 25.7 0.60 
0--	 L0-A1T 0.00 0 00 2 ~KJAKAT 31.10 -- 15 .83 35 I 1 

SHNT 0.00 0.00 5 JUNCTION 6.59 3.98 8 .975 6 
PESu .0u -.0 1 Tl-OAE TK~S2T T 

5 3--UNCTTONT-i028r -?2;0-N0700 0 .0 0--__ 

- -0 LOAD -0.00 -0.00 4 JUNCTION -6454 -3.40 7 6 
-. -	 SNT---0.00 0.00 TASHKARG 6.54 3.40 ~ 721 3r 

PESD .00 -.00
 

6 LASHKARG 0 .960 20.0 .00 .00 ---- --

-0 IT- T&5tJUNCiTO0T 224 1
COAD 93 -60 -37~25 
SHNT 0.00 0.00 9 GIRISHK 1.08 .07 1 7 4 

--- --- - -- -- ------ P--ES -. 0U- 0 

O-0-- ---

-0 LOAD -0.00 -0.00 4 JUNCTION -24.22 -18.10 30 13 2 

bSHNT 000 0.0.0 8TKANTARAR ~24"22 18,10 30 .950 / 

PESO .00 -. 00 

8 KANDAHAR 0 .999 1q.0 .00 .00 -- -- --- ' --- -- -- --- -- -- -- -^---1117A FF' -~0O -- --
- -2.T 00 -00
 

SHNT
 
-r NI 0.00-r0.00 

-. 00 -*00NbbU 

http:0.00-r0.00
http:SNT---0.00
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KAJAKAT HYDROELECTRIC PROJECT - CASE'3 
E16KV TRANSMISSION LINE-2 UNITS-AT-KA"JAKA'AT-FULCLflAU 

REPORT OF LOAD-FLOW CALCULATION TOTAL ITERATIONS = 4, SWING BUS = 
-7-----:=---n-u5r~rTT m -

FROM 
-RS- NAME -- AC-VOLTS' ANGLE~ 

-- GEN/LOAD -- TO 
MW MVAR-- BUS NAME1MTW---MVARL-OG 

PCT 0 
-CAPT--9TrT 

BR. 

9 GIPISHK 0 .926 19.5 2.40 * .80H ---- ----------------------------------------------------
-i LUP U ?.2 b LAS MAND -i. uq -.. I z I f 

SHNT 0.00 0.00 
RIS I-NU -. UU 

NOTE * UNDER OL COLUMN INDIC4TES LINE S PCT. CAP. IS GREATER THAN 100 P.C. 

-3$--



161KV 
KAJAKAI HYDROELECTRIC PROJECT - CASE 3 
TRANSMISSION LINE-2 UNITAXTKAJAKA- AT-FULL LUAD 

BRANCH -U 

UMMNYUY 

WR--O-L 
IN Lats--

-- Jk 

LI NL1 
--

= w, LAt.2 
- b LN 

= MvAH 
- 0' -- -8 -

0-.78291 
-4.784 -6.258 

.285 
.152 

.18 .026 
-. 251 

.085 
1.677 

.051 

.583 
3.23 
3.234 

3). 



8 PAGE 

KAJAKAI HYDROELECTRIC PROJECT - CASE 3. 

161KV TRANSMISSION LINE-2 UNITS-AT-K-A-JAKAI-AT~-FUL~CCLCOAD 

GENERATION LOAD LOSSES SHUNT 

MhAH VAW MA NWMA 

338t 1 .52 3259 - 2f1-- -1J8 - ST60S0 uW0.O 

MISMATCH TOTALS FOR SYSTEM 
-- ARSOLCITE-TOTAL - -- AGEBRA1C~TOTAL 

MW .001 -. 000 



5 . . .PAGE 
- KAJAKAI HYDROELECTRIC PROJECT - CASE 1 
161KV TRANSMISSION LINE-2 UNITS AT KAJAKAI 0.6 OF FULL LOAD 

REP QRL.OFLD.A QELOW.AL CULATU0N . TOTAL ITERATIONS = 49 SWING BUS = 1. 
X-------------- BU S DATA --------------X 

FRM-- GEN/LOAD -- TO PCT 0 BR. 
BUS NAME AC VOLTS ANGLE

0AJAKA0 1.000 30.0 
MW 

17.34 
MVAR 
-1475 

BUS NAME 
------------

MW MVAR LOG CAP L TAP NO. 

0 LOAD -0.00 -0.00 2 AJAKAI 17.34 -1.47 17 5 
SHNT 0.00 0.00 
RESD .00 .00 

2 KAJAKAI 0 1.051 28.4 0.00 0.00 --- ----
-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 
RESD .00 -.00 

4_ JUNCTION 0 1.046 27.4 0.00 0.00 -
-0 LOAD -0.00 -0.00 2 KAJAKAI -17.23 -3.60 18 7 1 

SHNTH 00 0.0 5 JUNCTION 2.67 .67 3 . 1.000 6 
RESD .00 -.00 7 KANDAHAR 14.57 2.94 15 6 2 

> JUNCTION 0 1.036 25.8 0.00 0,00 ----------

-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 -. 00 .00 9, GIRISHK .51 -.70 1 2 8
 

6 LASHKARG 0 
0 

1.012 25.3 
LOAD 
SHNT 
RESD 

.00 
3.00 
0.00 
-.00 

.00 
1.86 
0.00 
-.00 

----
5 
9 

JUNCTION 
GIRISHK 

-2.12 
-.88 

-1.56 
-.30 

--------
3 
1 

--
7 
6 

3 
4 

7 KANDAHAR 0 
-0 

1.031 26.4 
LOAD 
SHNT 
RESO 

0.00 
-0.00 
0.00 
.00 

0.00------------
-0.00 4 
0.00 8 
-.00 

JUNCTION 
KANDAHAR 

-14.48 
14,.48 

-10011 
10.11 

18 
18 

7 
1.000 

2 
7 

8 KANDAHAR 0 
0 

.989 23.2 
LOAD 
SHNT 
RESD 

000 
14.40 
0.00 
-. 00 

.00 
8.92 
0.00 
-. 00 

- --
7 

-------- ------------

KANDAHAR -14.40 -8.92 17 
- ---

- 7 



6 PAGE 
K1AAKATHYDROELECTRIC PROJECT - CASE 1 

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

JREEQRLD0E...LQAQELW....fALCULAION 
X---- - BUS DATA ----X 

TOTAL ITERATIONS = 4, SWING BUS = 1. 

FR_--
BUS 
-9 

NAME 
IR TSHK 

AC VOLTS 
025.6 

ANGLE 
GEN/LOAD --

MW MVAR 
2.40 1.80H 

TO ' 
BUS NAME 
-----------

MW 
=-----------------

PCT 
MVAR LDG CAP 

-------------------.-----

0 
L TAP 

BR. 
NO. 

0 LOAD 2.00 1.24 5 JUNCTION -. 50 57 1 2 8 
SHNT 0.00 0.00 6 LASHKARG .90 -.01 1 6 4 
RESD -.00 -.00 

1CATES PCT. CAP. S GREATER THAN-100 P.C. 



7 PAGE 
___________ AJAKAT HYDROELECTRIC PROJECT - CASE 1 

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

SUMMARY OF LINE LOSSES -- LINE 1 = MW. LINE 2 = MVAR
 

BRANCH 

0-

--0 - 1 

.077 
55 

-2 

.087 
-7.168 

--3 

.038 
-. 270 

-4 

.022 
-o306 

-5 

.024 
o476 

-6 

.007 

.078 

-7 

.079 
1.187 

-8 

.002 
-.137 

..9 

- 4 - - - - - 1.187 __.137_ 
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PAGE 
KAJAKAI HYDROELECTRIC PROJECT - CASE 1 

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

_ _GENERALTLON 

MW MVAR MW 
I AD 

MVAR MW 
LOSES _______ 

MVAR MW 
_SHUNT 

MVAR 

19.74 .33 19.40 12902 .34 -11.69 0000 0.00 

M S4ATCH TOITALSFOR SYSTEM., 
ABSOLUTE TOTAL ALGEBRAIC TOTAL 
MW .000 -. 000 
MVAR .000 -.000 



PAGE 4
 
KAJAKAI HYDROELECTRIC PROJECT - CASE 2 

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

BE?-O.RI....0L.OAO.-LPACW._CALC.L.ATION 	 TOTAL TERATIONS. 49 SWING BUS = 1. 
X-------------- BUS 0 ATA --------------X 

_FROM--- GEN/LOAD -- TO PCT 0 BR. 
BUS NAME AC VOLTS ANGLE MW MVAR BUS NAME MW MVAR LOG CAP L TAP NO.
 

I AI 	 0 1.020-30.0 24.34 5.09S -- -I ---- - - - - - -------------------
0 LOAD -0.00 -~0000 2 KAJAKAI 24.34 5.09 25 5 

- S__ 0.00HNT 0.00 
RESD CO -00 

2 KAJAKAI 0 1.061 27.9 00r0 00 --- -- -
--0' LOAD -0.00 -000 1 KAJAKAI -24.30 -4.16 25 1.050 5 

SHNT 0.00 0.00 4 JUNCTION 24.30 4.16 25 11 
RESD .00 -. 00 

4 JUNCTION 0 1.047 26.5 0.00 0.00 - ----
-0 LOAD -0.00 -0.00 2KAJAKAI -24.14-943 1 

SHNT 0S00 0.00 5 JUNCTION 4.62 2.11 5 1.000 6 
RESD .00 -.00 7 KANDAHAR 19.52 7.32 21 9 2 

5 JUNCTION 0 1.021 23.8 0.00 0.00 -------- ------
-0 LOAD -0.00 -0000 4 JUNCTION -4.59 -1.85 5 . 6 

SHNT 0000 0.00 6 LASHKARG 3.09 2.02 4 10 3 
RESO -.00 .00 9 GIRISHK 1.50 -.18 2 4 8 

6 LASHKARG 	 0 .984 23.1 .00 .00 --
0 	 LOAD 4.12 2.55 5 JUNCTION -3.01 -2.21 4 10r3 

SHNT 0.00 0.00 9 GIRISHK -1.11 -.34 1 8 4 
RESD -. 00 -. 00 

7 KANDAHAR 	 0 1.025 25.2 0.00 0.00 ----
-0 	 LOAD -0.00 -0.00 4 JUNCTION -19.35 -14.11 24 10 2 

SHNT 0.00 0.00 8 KANDAHAR 19.3514.11 24 1.000 7 
RESD .00 -.00 

8 KANDAHAR 0 .967 20.9 .00 .00 ----------------------------- -----
0 LOAD 19.20 11.90 7 K HAR -19.20 -11.90 23 7 

SHNT 0000 0.00 
RESD -. 00 -. 00 

http:19.3514.11
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-_ KAJAKAI HYDROELECTRIC PROJECT - CASE 2 
161KV TRANSMISSION LINE-2 UNITS AT KAJAKAI 0.8 OF FULL LOAD 

PAGE 

RE..Q.. OF L.0A.D-FLOW CALCULATION TOTAL ITERATIONS = 49 SWING BUS = 1. 
X-------------- BUS DATA --------------X 
FROM -- GEN/LOAD -- TO PCT 0 BR. 
BUS NAME AC VOLTS ANGLE MW MVAR BUS NAME MW MVAR LOG CAP L T TAP NO. 
9 GIRISHK 0 1.018 23.5 2.40 1.80H -- -- -- -- -- -- -- -- -- - -- -- -- -- -- ---- -- -- -

O 	 LOAD 2o75 1,70 5 JUNCTION -1.50 .05 1 4 8 
SHNT 0.00 0.00 6 LASHKARG 1.15 .05 1 8 4 
RESO -.00 -000 

NOTE * UNDER L COLUMN INICATES LINE S PCT. CAP. IS GREATER THAN 100 P.C. 
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161KV 
KAJAKAI HYDROELECTRIC PROJECT - CASE 2 

TRANSMISSION LINE-2 UNITS AT KAJAKAI 0.8 OF FULL LOAD 

PAGE 
PAGE 

6 
6 

SUMMARY OF LINE LOSSES -LINE 1 = MW9 LINE 2 = MVAR 

BRANCH 

0-

-0 - 1 

.161 
-5.275 

--2 

.170 
-6.793 

-3 

.o83 
-.192 

-4 

.036 
-.285 

--5 

.048 

.936 

-6 

.024 
.266 

-7 

*148 
2.211 

-8 

.006 
-.127 

-9 
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161KV 
KAJAKAI HYDROELECTRIC PROJECT - CASE 2 

TRANSMISSION LINE-2 UNITS AT KAJAKAI 0.8 OF FULL LOAD 

PAGE 7. 

SQFNERALLON 
MW MVAR MW 

I 0AD0 
MVAR MW MVAR MW 

SHUNTI 
MVAR 

26.74 - 689 26.07 16.15 .67 -9.26 000 0.00 

__________ MISMATCH TOTALSFOR SYSTEM.. 
ABSOLUTE TOTAL ALGEBRAIC TOTAL 
mw .000 000 
MVAR .000 -. 000 
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PAbE b 
KAJAKAI HYDROELECTRIC PROJECT - CASE 3 

161F 'KVTRANSMISSION LTNE-2TJNTTS-AT K-AJAKAI-FULLtOAU 

REPORT OF LOAD-FLOW CALCULATION TOTAL ITERATIONS = 4, SWING BUS = 1. 

X-------------- -------------- A 
FROM -- GEN/LOAD -- TO PCT 0 BR.
 

US NAME AC-VOLTS ANGLE- ---MW MVAR~BUS NAME- MW- MvAR LUb AP L API ..
 

I KAJAKAI 0 1.040 30.0 31.30 12.12S ---------------------------------------------

U LUUt -0UUU -0.U e KAJAKAI 31.JU .l! i 4
 

SHNT 0.00 0.00
 

-2r- 1ATAKAIA - 0 T.071 27 4 070 0T 0 0 - - 

-0 LOAD -0;00 -0.00 1 KAJAKAI -31.22 -10.48 33 1.050 5 
I ------- 0.0 --- u-4--Nc T y3rz 1Oe.46 3 14 1 

RESD .00 -.00 

4 JUNCTION 0 1.049 25.7 0*00 0..00 - - - - - - - - - - - 
-F 	 LUAU -0.U -U.00 K-A-jAA-T -30.94W 5 3 T3b 15 

SHNT 0.00 0.00 5 JUNCTION 6.44 3.50 7 .975 6 

RESD *00 -. 00 7- KANDAHAR 122 

bTJUNCT U 0T7035 -22.2 O- 0 0 00
-0 LOAD -0.00 -0.00 4 JUNCTION -6.39 -2.98 7 6 

C'AS5H KARPG .9T'7268 5 T3 -________5RNT 	 O'00 .00O 6 
PESO -.00 -. 00 9 GIRISHK 2.42 .30 2 6 	 8 

6 LASHKARG 0 .988 21.2 .00 .00 
McLAu T 5 3T 5 J.TNCTTON r 38 3H0 . 1 
SHNT 0.00 0.00 9 GIRISHK -1.32 -.38 1 9 4 

is)RPESD -.O0 -7 0 

o-.. QU ---------------- K-Aww~0r~2wT0 

-0 	 LOAD -0.00 -0.00 4 JUNCTION -24.22 -18.09 30 13. 2 

SE1NT 0~T00 070--8 KANDAHAR 24.22 18.09 3 -30 
RESO .0000 

.00 .00 --------------8 KANOAHAR 0 1.001 19.1 


SHNT 0.00 0.00
 
RESU -. u U
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KAJAKAI HYDROELECTRIC PROJECT - CASE 3. 
------_ 161KV TRANSMISSION LINE-2 -UNTTS-AT-KJAKAI-FULLLUOAu 

REPORT OF LOAD-FLOW CALCULATION TOTAL ITERATIONS - 49 SWING BUS = 1. 
-------------- B US DAF;h 

FROM 
FEUS NAE 4---AC~VOLTS' ANGLE 

-- GEN/LOAD -- TO 
MW~~ NVAR--BUS NAM. -MW MVAR--~TwDT 

PCT 0 
-CAP-L-A 

AR. 
NO 

9 GIPISHK 0 1.027 21.7 2.40 1.80H - ----------------------------------------- -----
1 LUAD J. 4ld 12JNCI1UN -Z.41 -. 41 

SHNT 0.00 0.00 6 LASHKARG 1.37 .09 1 9 4 
E*S*UU -. UU 

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

NJ 
-e 



KAJAKAM HYDROELECTRIC PROJECT - CASE 3 
16TNK/ TRANSMISSTON LINE-2 TITTS-KT-TCA-JAlfAT--ULECLUAD 

bUMM#WHRL utLJNt.LS S L I = MW9 LIN= = Mv A 

3WATTCW -=0-" -- I -- d --- -- 4 -- 5 -- c--- -( " -d -- 9 

-. *2 8 *S .. 011 .183---- .- 46 .216 .Ti 
-4.827 -6.287 -. 123 -.283 1.640 .526 3.221 -. 117 

t 

h4 

http:utLJNt.LS
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_______-- PAGE W8 

KAJAKAI HYDROELECTRIC PROJECT - CASE 3 
-. .161KV TRANSMISSION LINE-2 UNITS AT KAJAKAI FULC-tOAD -

GENERATION LOAD LOSSES SHUNT 
-- MW - MVAR~ NW~~ MtVAR---- MWNW~~~ MVAR - MW MV f 

33.70 13.92 - 32.59---20;17-- 1.1-1 ~6.25 000z00 

MISMATCH TOTALS FOR SYSTEM . 
.. .- -k8ABSOUTE TOTAL ACGEBRAIC-TOTAL ~~~~ 

MW .000 -0000 
--- MyAR. U-.M 0 



5 PAGE 
KAJAKAI HYDROELECTRIC PROJECT - CASE 4 

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

REP.QRI1E 	LOAD-FLOW CALCULATION TOTAL ITERATIONS_= 4, SWING BUS = 1. 
X---------------BUS DATA -------------- X
 
F.ROM -GEM/LOAD -: TO PCT 0 BR.
 
BUS NAME AC VOLTS ANGLE MW MVAR BUS NAME MW MVAR LOG CAP L TAP NO.
 

01jAJAKAI0 1.050 	30.0 48.17 31.21S --------------------------------------------------------
0 	 LOAD -0.00 0.00 2 KAJAKAI 48.17 31.21 57 5 

SHNT 0.00 0.00 
RESD -.00 .00 

2--KAJAKAI 0 1. 052 26.0 0.00 .00d 
-0 	 LOAD -0.00 -0.00 1 KAJAKAI -47.93 -26.50 55 1.050 5 

SHNT 0.00 0.00 4 JUNCTION 47.93 26.50 55 24 1 
RESD .00 -.00 

- JUNCTION 0 1.008 23.4 0.00 000 -- ---
-0 LOAD -0.00 -0.00 2 KAJAKAI -47.12 -28.84 55 24 1 

SHNT. 0 00J ON 10.11 6.16 12 .950 6 
RESD .00 -.00 7 KANDAHAR 37.02 22.68 43 19 2 

5 JUNCTION 0 1.024 20.6 0.00 000----- -----
-0 LOAD -0.00 -0.00 4 JUNCTION -10.04 -5.46 11 6 

SHNT 0.00 0.00 6 LASHKARG 5.75 4.14 7 20 3 
RESD -. 00 -. oo 9 GIRISHK 4.29 1.31 4 12 8 

6 LASHKARG 0 .954 19.2 .00 .00 -- ----
o LOAD 7.20 4.47 5 JUNCTION -5.46 -4.02 7 19 

SHNT 0:00 0.00 9 GIRISHK -1.74 -o45 2 12 4 
RESD -.00 -.00 

7KANDAHAR 0 .956 207 0.0 000 	 ----
-0 	 LOAD -0,00 -0.00 4 JUNCTION -36.27 -26.33 45 20 2 

SHNT 0.00 0.00 8 KANDAHAR 36.27 26.33 45 .950 7 
RESD .00 -.00 

8 KANDAHAR 0 .951 16.5 .00 .00 
0 	 LOAD 36.00 22.31 KANDAHAR -36.00 -22.31 42
 

SHNT 0.00 0.00
 
RESD -.00 -. 00
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PAGE 
____KAJAKAI HYDROELECTRIC PROJECT - CASE 4 

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

REEOR.LOELOAO=FLOW..SCALCULATA- N	 TOAIIERATIQS 4SW.ING BUS = 1. 
X-------------- BUS DATA --------------x
 
FROM ___ -- GEN/LOAD -- TO PCT 0 BR. 
BUS NAME AC VOLTS ANGLE MW MVAR BUS NAME MW MVAR LDG CAP L TAP NO. 

9 GIRISHK 0 1.008 19.9 2.40 1.80H ---------------- --------------------------------
0	 LOAD 4.80 2.97 5 JUNCTION -4.24 -1.38 4 12 8 

SHNT 0.00 0.00 6 LASHKARG 1.84 *21 2 13 4 
RESD -00 -. 00 

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

http:REEOR.LO


PAGE 7
 
- KAJAKAI HYDROELECTRIC PROJECT -CASE 4 
161KV TRANSMISSION LINE-3 UNITS AT KAJAKAI-FULLLOAD 

SUMMRY LINE LOSSES -- LINE 1 = MWt LINE 2 = MVAR 

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

0- .806 
-2.338 

.748 
-3.648 

.298 

.127 
.095 

-247 
.239 

4.703 
.062 
.706 

.270 
4.018 

.050 
-. 062 

rz-_ __ 
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KAJAKAI HYDROELECTRIC PROJECT - CASE 4 
161KV TRANSMISSION LINE-3 UNITS AT KAJAKAI-FULL LOAD 

PAGE 8 

GENERATN 
MW MVAR MW 

IOAD 
MVAR MW 

t..OSSES 
MVAR MW 

SHUNT 
MVAR 

50.57 33.01 48.00 29.75 2.57 3.26 0.00 0.00 

- JISMU..0J.ISMALT.CHJOTALS..EOR SYSTEM.. 
ABSOLUTE TOTAL ALGEBRAIC TOTAL 
MW .000 -.000 
MVAR .000 -. 000 



- . . PAGE5 
KAJAKAI HYDROELECTRIC PROJECT - CASE 9 

161KV TRANSM1rjSION LINL-5 UNIS Al KAJAKAI 0.6 OF FULL LOAD 

PFPORT OF LOAD-FLO' CALCULATION TOTAL ITERATIONS = 4, SWING BUS = 1. 
X---------------- US 0 ATA --------------- X 
FROM -- GEN/LOAD -- TO PCT 0 BR. 
RUS NAME AC VOLlS ANGLE MW MVAR BUS NAME MW MVAR LOG CAP L IAP NU. 

1 KAJAKAI 0 1.050 30.0 58.60 21.345 
-0 LOA) -0.00 -0.00 2 KAJAKAI 58.60 21.34 62 6 

SHNT 0.00 0.00 
PIFSbU -. 00 .00 

2 KAJAKAI 0 1.084 27.6 0.00 0.00 -
-0 LOAD -0.00 -0.00 1 KAJAKAI -58.46 -18.57 61 1.050 6 

SH'4 0.00 0.00 4 JUNClION 58.46 18.57 61 2( 1 

RESD .00 -.00 

4 JUNCTION 0 1.047 24.5 0.00 0.00 --- I 

-0 LOAD -0.00 -0.00 2 KAJAKAl -b7.53 -20.78 61 2f 1 
SHNT 0.00 0.00 5 JUNCTION 13.27 6.00 15 .975 7 
PESD .00 -.00 7 KANDAHAR 44.26 14.79 47 20 2 

5 JUNCTION 0 1.039 20.8 0.00 0.00 -

> -0 L)AD 
SHUJT 

-0.00 
0.00 

-0.00 
0.00 

4 
6 

JUNCTION 
LASHKAHG 

-13.17 
7.50 

- -4.96 
3.34 

14 
8 23 

7 
3 

N<FS') -. 00 -. 00 9 GIRISHK 5.68 1.61 6 16 4 

6 LASHKAPG 0 .966 18.2 .00 .00 -
-0 LOAU 9.00 b.5d 5 JUNCI 10N -1.11 -3.10 8 23 

SHNT .0.00 2.52 9 GIRISHK -1.89 .04 2 13 5 
kSU -.-. 00 

/ KANUAHAR 0 
-0 

1.016 e1.? 

LOAF) 
0.00 

-0.00 
0.00 

-0.00 
-------------------------------

4 JUNCTION -43.49 -18.95 47 21 2 
S HNi .00 0.00 8 KANDAHAR 43.49 18.95 47 .9/5 
rESf .00 -.00 

A KANDAHAR 0 .993 16.4 .00 .00 . ----

-U LOAU 43.du el.du I KANUAMAR -43.d0 -14.68 46 8 
SHNT 0.00 12.12 

q~bD .01) -. 00 
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PAGE 

KAJAKAI HYDROELECTRIC PROJECT - CASE S 
161KV tRANSMISSilN LINt-b UNEIS Af KAJAKAI 0.6 OF FULL LOAD 

REPORT OF LOAD-FLOW CALCULATION TOTAL ITERATIONS = 4, SWING BUS = 1.
 
K--------------R U S D A T A --------------X
 
FROM -- GEN/LOAD -- TO PCT 0 BR.
 
RUS NAME AC VOLTS ANGLE MW MV/AR BUS NAME MW MVAR LOG CAP L TAP NO.
 

9 GIRISHK 0 1.018 19.9 2.40 1.80H- --------------------------------------------------------
-0 	 LOAD 6.00 3.t2 5 JUNCTION -5.59 -1.63 6 16 4 

SHNT 0.00 0.00 6 LASHKARG 1.99 -.29 2 14 5 
HESO -.00 -.00 

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

-
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KAJAKAI HYDROELECTRIC PROJECT - CASE 5 

161KV 1RANSMISSION LINE-n UNIS Al KAJAKAI 0.6 OF F-ULL LOAD 

~ SUMIMARY U LINE LUbb5Sb'- L'C L1=MWY LINE'2- MVAR- -

BRANCH -0 - 1 -2 -3 -4 -b -6 --7 -8 -9 

0- .913 .((b .Jb4 .084 .106 .141 .09? .b/ 
-2.218 -4.166 .243 -.016 -.249 2.777 1.041 4.275 

U3
 
Aft 
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161KV 
KAJAKAI HYDROELECTRIC PROJECT - CASE 5 

lWANSMlbSlUN LIN--t UNilS AT KAJAKAL 0.6 O- FULL LOAD 

PAGE 

GFNERATTON 
77 MVAk MW 

LOAD 
MVAN MW 

LOSSES 
MVAH MW 

SHUNT 
MVAR 

61.0f) ?3.r 36A.10O .i 1.69 0.00) 14.64 

MISMATCH TOTALS FOR SYSTEM 
AHSOLUIt. IAL ALbEHRAIC 10TAL 
MW .000 -. 000 
MVAH .000 -. 000 
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-AGE-5 
KAJAKAI HYnROELECTRIC PROJECT - CASE 6. 

1KV IkAMbMLkION LINt-D UNI IS Ai KAJAKAI 0.8 OF FULL LOAD 

REPORT OF 	LOAD-FLO'J CALCULATION TOTAL ITERATIONS = 49 SWING BUS = 1. 

X----------- - H--US AIA ----- A---------


FROM -- GFN/LOAD -- TO PCT 0 BR.
 
RUS NAME AC VOL I ANGL MLAw MVAr h3US NAML MW MVAR LUb CAP L I AP NU.
 

1 KAJaKAI 0 1.020 30.0 79.88 19.645 
0 	 LOAD -0.00 -u.00 1? KAJAKAi 19.88 19.64 82 6 

SHNT 0.00 0.00 
RE0 1 .00 

2 KAJAKAT 0 1.054 26.5 0.00 0.00 ---
-0 LOAD -0.00 -0.00 1 KAJAKAI -79.62 -14.52 81 - 1.090 6 

SHO1 0.00 0.00 4 JUNCIJON 79.62 14.52 81 36 1 
RESO .00 -.00 

4 JUNCTION ) 1.017 21.3 p.00 0.00 -
-0 LOAD -0.00 -0.00 2 KAJAKA1 -17.93 -13.p8 19 3b I 

SHNT 0.00 0.00 s JUNCTION 18.67 1.30 19 .975 7 
RFS) .00 -.00 7 KANDAHAR 59.'26 11.98 60 27 	 2
 

-1.0J4 18.1 0.00 0-00 --------------------------------- --------

-0 LOAD -0.00 -0.00 4 JUNCTION -18.57 -. OR 19 7 
l SHNT' 0.00 0.00 6 LASHKARG 10.31 1.85 10 29 3 

HFSD. -. 00 -. 00 9 GIRISHK 8.26 -1.77 8 24 4 

5 JUNCT1UN U 

6 LASHKARG 0 .960 13.6 .00 .00 - 
. . .?TLIA id.0 / .914 D JUNC IIUN -9.6 -1.25 10 27 - 3 

SHNT - 0.00 6.63 9 GIRISHK -2.32 .45 2 16 5 

-0 	 LOAD --0.00 -0.00 4 JUNCTION -57.92 -13.R 59 26 2 
SHN 1 0.00 0.(u B KANDAHAR 57.92 13.38 59 97"57 8 
RESO .00 -.00 

8 KANDAHAP 0 .)P0 12.4 .00 .00 

0 	 LOA') I/.60 b.t (U ( KANDAHAR -5.60 -8.62 58 8 
SIHNT 0.00 27.08 
HF5ID -.00 .00 
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KAJAKAI HYDROELECTRTC PROJECT - CASE 6 
161KV -TRANSMiS5lON LINE-5 UNilS A- KAJAKA! 0.8 OF FULL LOAD 

REPORT OF LOAD-FLOW 
x---------------- U 
FROM 
BUS NAMfE AC 

9 GIRISHK 0 
O 

CALCULATION 
DATA --------------- X 

-- GEN/LOAD --
VOLTS AI'GLh W OVA< 
1.020 16.? 2.40 1.80H 

LOAD 8.00 4.yf 
SHNT 0.00 4.37 
PFSU -.00 -.00 

TO 
BUS NAME 
-----------------------

5 JUNCIlUN 
6 LASHKARG, 

TOTAL ITERATIONS = 

MIw MVAR 
----

-8.09 1.88 
2.49 -. 67 

4, 

LDG 

8 
3 

SWING BUS = 

PCT 0 
CAP L IAP 

23 
18 

1. 

BR. 
NO. 

4 
5 

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



161KV 
fAJAKAI HYDROELECTRIC PROJECT - CASE 6 

TRANSMISSION LINL-5 UNIIS A] KAJAKAl 0.8 OF 

m m 
FULL LOAD 

limmmg 
PAGE 7 

--- -SUAY 01 LINI LOSSS -L-TE--= MLNF2 -"VaPP 

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

0- 6MM 
1.213 

1.341 
-1.399 

0 6d4 
.593 

.t3 

.112 
*11 

-. 220 
.60 

5.119 
.10 

1.218 
.318 

4.765 
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KAJAKAT HYO40F.LECTRIC PFOJECT - CASE 6 

161KV fkANSMlSl')N LTIN-b UNITS At KAJAKAl 0.8 OF FULL LOAD 

GFNI-4T 1 LOAD LOSSES SHUNT 
t 1 'NPW MVAH MW MVAR MW MVAR 

T7? 21Pt.44 /Y4'o 48.10 4.6b 11.43 0.00 -38.09 

MTSATCH TOTALS FOR SYSTEM 
ARSnLUTE TOTAL ALGEHRAIC TOTAL 
M .000 -. 000 
MVA1 *00 -. 000 



Kv-, . rrflnr W1mNI Yw "" ,," 

KAJAKAI HYDROELECTRIC PROJECT - CASE 7 
1FKV TRANSM3SSION LINE-5 UNITS Al KAJAKAI-FULL LOAD 

-,- - -,- ---

PAGE b 

REPORT OF LOAD-FLOW CALCULATION, 
x-------------- BU S DATA -------------- X' 
-ROM -- GEM/LOAD --
9US HAME AC VOLTS ANGLE NW MVAH 

I KAJAKAT 0 1.046 30.0 100.05 25.105 
u LOAD -0.00 -0.00 

SHNT 0.00 0.00 

RESD 0.00 .00 

TO 
BUS 

2 

NAME 

KAJAKAI 

TOTAL ITERATIONS = 

MW MVAR 

100.05 25.10 

4, 

LOG 

103 

SWING 

PCT 0 
CAP L 

BUS = 

' FAP 

1. 

BR. 
NO. 

6 

2 KAJAKAI 0 
-0 

1.077 25.8 
LOAD 
SHNT 
RESD 

0.00 
-0.00 

0.00 
.00 

0.00 
-0.00 

0.00 
-. 00 

-
1 
4 

KAJAKAX 
JUNCTIoN 

-99.67 
99.67 

-17.64 
17.44 

101 
101 45 

1.050 6 
1 

4 JUNCTION 0 
-0 

1.034 20.? 
LOAD 
SHNIT 
Hi-SU 

0.00 
-0.00 
0.00 

.00 

0.00 
-o.00 
0.00 
-*o. 

-----------------------------
2 KAJAKAI 
5 JUNCTION 
/ rANC)AN'\N 

-97.15 
22.71 
4*44 

-13.01 
2.77 
10.24 

98 
23 
(5 

43 

33 
.975 

1 
7 
2 

5 JUNCTION 0 
-0 

1.04 1 . 8 
LOAD 

SHNT 
RESD 

0.00 
-0.00 

0.00 
-. 00 

0.00 
-0.00 
0.00 
-. 00 

---------------------------
.4 JUNCTION 

6 LASHKARG 
9 GIRISHK 

-22.55 
12.19 
10.36 

-1.01 
2.66 

-1.6i 

23 
12 
10 

35 
29 

7 
3 
4 

6 LASHKARG 0 
O 

.956 10.7 

LOAD 
SHNT 
PES1) 

.00 

14.00 
0.00 
-. 00 

.00 

b.08 
7.41 
-

------------------------------
5 JUNCtI1N 
9 GIRISHK 

-11.33 
-2.67 

-1.73 
.46 

11 
3 

32 
19 

3 
5 

7 KANUAHAH u 
-0 

v.9;2 14.1 
LOAD 
SHNT 
PESD 

r;.0 
-0.00 
0.00 

.00 

-0.00 
0.00 
-. 00 

4 
8 

-- - - -- -

JUNCTION 
KANDAHAR 

- - -- -

-72.46 
Y2.46 

- - -- - -

-q.25 
9.25 

-- - -

73 
13 

- --

32 

- - -

*fb 
2 
8 

8 KANDAHAR 0 
0 

1.004 8.7 

LUAU-
SHNT 
RESD 

.00 

t2.00 
0.00 
-. 00 

.00 

44.b 
42.32 
-. 00 

-------------------------------
/ KANUAMA -(2.00 -e.30 p8 



6 PAGE 
KAJAKAI HYI)ROELECfRIC PROJECT - CASE 7 

161KV TRANSHISSION LINE-b UNITS AT KAJAKAl-FULL LOAD 

REPORT OF LOAD-FLOW CALCULATION TOFAL ITERATIONS = 4 SWING BUS = 1. 
X--------------B U S D A T A -------------- X 
FROM -- GEN/LOAD -- TO PCT 0 BR. 
BUS NAME AC VOLTS ANGLE MW MVAN bUS NAME MW MV AR LDG CAP L I AP No. 

9 GIRISHK 0 1.027 13.5 2.40 1.80H- --------------------------------------------------------
0 LOAD 9.60 b.Vb b JUNC 101N -10.10 1.R9 10 29 4 

SHNT 0.00 5.38 6 LASHKARG 2.90 -.65 3 21 5 
HESD -. 00 -. UU 

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

Ah-1 



161Kl 
KAJAKI4 HYOROELECTRIC PROJECT - CASE 7 
TRANSMISSION LINE-5 UNITS Ar KAJAKAl-FULL LOAD 

PAGE 7 

SUMMARY OF LINE LOSSES -- LINE 1 = MW, LINE 2 = MVAR 

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

0- 2.516 
4.432 

1.980 
.9c1 

.864 

.937 
.260 
.236 

.227 
-. 197 

.389 
7.654 

.155 
1.757 

.464 
6.948 
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-KAJAKAT HYDROELECTRIC PROJECT - CASE 7 
161KV TPANSMISSION LINF-5 UN] IS Al KAJAKAl-FULL LOAD 

PAGE 8 

GENERAFION 
M 1W MVAR MW 

LOAD 
MVAR MW 

LOSSES 
MVAR MW 

SHUNT 
MVAR 

102.45 o.90 %.() 59.dS 6.85 ??.76 0.00 51.11 

HTSIxATCHl TOTALS FO-R SYSTEM 
A9SoLUTE TUTAL At (EHRAIC 1OTAL 
1W .000 -. 000 
MVAR .000 -. 000 
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KAJAKAI HYDROELECTRIC PROJECT - CASE 8 

161KV TPANSHISSION LINE-5 UNITS AT KAJAKAI 1.05 OF FULL LOAD 

PAGE 

?EPORT OF LOAn-FLOW CALCULATION 
-------------- BUS OATA--------------- A 

TOTAL ITERATIONS = 3, SWING BUS = 1. 

ROM ' -- GEN/LOAD -- TO PCT 0 BR. 
9US NAME AC VOLTS ANGLE MW MVAH 8US NAME Mv) MVAR LOG CAP L TAP NO. 

1 KAJAKAI 0 1.090 30.0 109.42 38.73S ------- -------------------------------------------------
0 LOAD -0.00 -0.00 2 IAJAKAI 10b.42 38.73 112 6 

SHNT 0.00 0.00 
RES0 .00 .00 

2 KAJAKAI 0 1.071 25.6 0.00 0.00 -
-0 LOAD -0.00 -0.00 1 KAJ4KAI -104.96 -29.72 109 1.050 6 

SHNT 0.00 0.00 4 JUNCTION 104.96 29.72 109 48 1 
PESO .00 -. 00 

4 JUNCTION 0 1.013 19.7 0.00 0.00 
-0 LOAD -0.00 -0.00 2 KAJAKAI -101.99 -23.25 105 46 1 

SHNT 0.00 0.00 5 JUNCTION 23.38 2.73 24 .975 7 
pESD .o0 -.00 7 $ANFAHAa 78.60 20.c2 81 36 2 

5 JUNCTION 0 1.02S 15.0 0.00 0.0 

p -0 LOAD -0.00 -0.00 4 JUNCTION -23.21 -.79 23 7 
SHNT 0.00 0.00 6 LASHKARG 7.07 .AC 7 20 3 
RESD -.00 -.00 6 LASHKARG 7.07 .R5 7 20 9 

IRT7lHflK- 9.01 -. 9? 9) 2b 4 
6 LASHKARG 0 .976 11.8 .00 .00 --

0 LUAD 14.70 9.11 b JUNCIIN -6.78 -. 74 / 19 3 
SHNT 0.00 7.72 5 JUNCTION -6.78 -.74 7 19 9 
RESD -.00 -.00 9 O1HISMK -1.14 .09 1 8 5 

7 KANUAHAP U .955 13.1 0.00 0.00 
-0 LOAD -0.00 -0.00 4 JUNCTION -76.17 -17.?7 78 35 2 

SHNT 0.00 0.00 8 $ANDAHAR 76.17 17.?7 78 .975 8 
RES .00 -.00 

8 KA.NDAHAR 0 .954 6.9 .00 .00 ---------
SLOAU (5.b0 4;.90 KANuAH - -5.60 -8.66dt6 8 

SHNT 0.00 38.2P 
RESD -.00 -.00 



6 PAGE 
KAJAKAI HYDROELECTRIC PROJECT - CASE 8 

161KV TRANSMISSION LINE-5 UNITS AT KAJAKAI 1.05 OF FULL LOAD 

REPORT OF LOAD-FLOW CALCULATION TOTAL ITERATIONS = 3, SWING BUS = 1. 
X---------------- BUS DATA --------------- X 
FROM 
BUS NAME AC VOLTS ANGLE 

-- GEN/LOAD --
MW MVAR 

TO 
BUS NAME MW MVAR LOG 

PCT 
CAP 

0 
L TAP 

BR. 
NO. 

9 GIRISHK 0 1.006 12.9 2.40 1.80H 
0 LOAD 10.U8 6.2b 5 'JUNCTION -8.86 1.08 9 25 4 

SHNT 0.00 5.16 6 LASHKARG 1.18 -..17 1 8 5 
RLSD -. 00 .00 

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

-N

'5-' 
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KAJAKAI HYDROELECTRIC PROJECT - CASE A 
161KV TRANSMISSION LINE-S UNITS AT KAJAKAI 1.05 OF FULL LOAD 

1 

SUMMARY OF LINE LOSSES -- LINE 1 = MW, LINE 2 = MVAQ 

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

0- 2.973 
6.4k9 

2.430 
3.2c4 

.294 

.114 
.205 
.362 

.039 
-. 278. 

.458 
9.003 

.171 
1.939 

.573 
8.585 

.294 

.114 
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161KV 
KAJAKAI HYDROELECTRIC PROJECT - CASE 8 

TRANSMISSION LINE-5 UNITS AT KAJAKAI 1.05 FULL LOAD 

GENERATION 
MW MVRT 

107.82 40.53 

LOAD 
MW 

100.38 

MVAR 

6262t 

LOSSES 
MW 

7.44 

MVAR 

29.36 

'SHUNT 
MW 

0.00 

MVAR 

bli.10 

MISMA1CH TOTALS FOR SYSTEM 
A3SOLUEE1VTAL ALGEBRAIC TOTAL 
M~ .000 -. 000 
MVAH 000 -. 000 
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KAJAKAI HYDROELECTRIC PROJECT - CASE 9
 

161KV TRANSMISSION LINE-5 UNITS AT KAJARAI 1.1 OF FULL LOAD 

REPOPT OF LOAD-FLOW CALCULATION TOTAL ITERATIONS = 2, SWING BUS = 1. 

x---------------- BUS DATA --------------- X 
FROM 
BuS NAME AC VOLESANGLE 

-- GEN/LOAD --
MW AVAk 

To 
BUS NAME IW MVAR LOG 

PCT 
CAP 

0 
L TAP 

BR. 
NO. 

1 KAJAKAI 0 1.050 30.0 110.56 33.955 -----------------------------------------------------
0 LOAD -0.00 -0.00 2 KAJAKAi 110.b6 33.95 116 6 

SHNF 0.00 0.00 
PESO .00 .00 

2 KAJAKAI 0 1.075 25.4 0.00 0.00 --
-0 LOAD -0.00 -0.00 1 KAJAKAI -110.07 -24.40 113 1.050 6 

SHNI 0.00 0.00 4 JUNCli0N 110.01 d4.40 113 50 1 

PESO .00 -. 00 

4 JUNCTION 0 1.022 ]9.1 0.00 0.00 -------------
-0 LOAD -0.00- -0.00 2 KAJAKAI -106.93 -17.30 108 48 1 

SHNT 0.00 -0.00 5 JUNCTION 24.69 3.72 25 .975 7 

PESO .00 -. 00 7 KANDAHAR 82.25 13.59 83 37 2 

5 JUNCTION 0 1.031 14.3 0.00 (.0u -----------------------------------------------------
-0 LOAD -0.00. -0.00 4 JUNCTION -24.50 -1.57 25 7 

AP SHNT 0.00 0.00 6 LASHKANG 7.44 1.09 8 21 3 
\O PES -. 00 -. 00 6 LASHKARG 7.44 1.09 8 21 9 

9 b-i-ibbK 9.6& -.61 10 21 4 

6 LASHKARG 0 .978 11.0 .00 .00 -
0 LOAD 15.42 9.5b 5 JUNCI1ON -7.11 -. 94 7 20 3 

SHNT 0.00 7.15 5 JUNCTION -7.11 -. P4 7 20 9 
RWSD -. 00 -. 00 9 GIRISHK -1.19 .08 1 8 5 

7 KANDAHAR 0 -. 9/4 12.3 U.00 0. 00 --
-0 LOAD -0.00 -0.00 4 JUNCTION -79.75 -10.?7 80 36 2 

SHNT 0.00 0.00 8 KANUAHAR 79.75 10.27 80 .950 8 

PESD .00 -. 00 

8 KANDAHAR 0 1.010 A.4 .00 .00 ---------------------------------------------- -- -
U LOAD f9.4U 49.10 / KANA77 A n-/9.20 -1.97 19 8 

SHNT 0.00 47.13 
PESU -. 00 -. 00 
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NAJAKAI HYDROELECTRIC PROJECT - CASE 9 
161KV TRANSMISSION LINE-5 UNITS AT KAJAKAI 1.1 OF FULL LOAD 

REPORT OF LOAD-FLOW 
x---------------- U 
FROM 
BUS NAME AC 

CALCULATION 
5 DATA 

VOLTS. ANGLE 

--
-- GEN/LOAU --

MW H1lVAR 
TO 
BUS NAME 

TOTAL ITERATIONS 

mW MVAR 

2. 

LOG 

SWING BUS 

PCT 
CAP L TAP 

1. 

NO. 
q GIRISHK 0 

0 
1. 00q 12.2 

LOAD 
2.40 

10.&6 
1. OH 
6.T 

-
-5 

- - - -
JUNCIION 

- - - -
-9.40 

- -
.81 

- - - -
9 

-
26 

- - - -
4 

SHNT 0.00 5.20 6 LASHKAPG 1.24 -. 36 1 9 5 
RESD -.00 -. 00 

NOTE UNDER OL COLUMNN JDr-JICATES LINE S HCT. CAP. IS GREAER THA1 100 P.C. 

B----A 
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KAJAKAI HYOROFLECTRIC PROJECT - CASE 9 

161KV TRANSMISSION LINE-3 UNlITS AT KAJAKAI 1.1 OF FULL LOAD 

'SUMMARY OF LINE LO>SES -- LINE 1 = MWs LINE 2 =MVAR 

BRANCH 

0-

-0' - 1 

3.142 
7.096 

-2 

2.493 
3.3?0 

- 3 

.324 

.155 

- 4 

.227 

.192 

- 5 

.043 
-.278 

-6 

.485 
9.548 

-7 

.189 
2.,142 

-8 

.554 
8.299 

-9 

.324 

.155 

01 
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161KV 
KAJAKAI HYDROELECTR (C PROJECT - CASE 9 

TRANSMISSION LINE-> UNITS AT KAJAKAI 1.1 OF FULL LOAD 

GENE RAJ JON 
MW MVAR mW 

LOAD 
NVAR MW 

LOSSES 
MVAR MW 

SHUNT 
MVAR 

112.96 3h.75 105.18 65.to 7.78 30.63 0.00 60.08 

MISMATCH TOTALS FOR SYsTEM 
ArSOLUTE TUIAL ALGEBRA1C TO1 AL 
M, .00? -. 000 
MVAR .001 -. 001 

-af 
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PAGE 
KAJAKAI 'HYDROELECTRIC PROJECT - CASE 10 - 5 

161KV TRANSMISSION LINE-S UNITS AT KAJAKAI 1.15 OF FULL LOAD 

?EPORT OF LOAD-FLOW CALCULATION TOTAL ITERATIONS = 29 SWING BUS = 1. 

X-------------- BUS DATA -------------- X 
-ROM 
,US NAME AC VOLTS ANGLE 

.-- GEN/LOAD --
MW MVAH 

TO 
HUS NAME MW MVAR LDG 

PCT 0 
CAP L IAP 

BR. 
NO. 

1 KAJAKAI 0 1.050 30.0 116.01 33.645 ------------------------------------------------------
0 LOAD -0.00 -0.00 2 KAJAKAI 116.01 33.64 121 6 

SHNT 0.00 0.00 
RESU .00 .00 

2 KAJAKAI 0 
-0 

1.075 25.2 
LOAD 

(.00 
-0.00 

0.00 
-0.00 

-
1 KAJAKAI -115.48 -23.23 118 1.050 6 

SHNI 0.00 0.00 4 JUNCIIUN 115.48 23.23 118 b z 
RESD .00 -.00 

4 JUNCTION 0 1.023 18.6 0.00 0.00 ----- --- -- --- --- -- --- --- -- --- --- -- --- --
-0 LOAD -0.00 -0.00 2 KAJAKAI . 112.06 -14.98 113 50 1 

SHNT 0.00 0.00 5 JUNCTION 25.96 2.PR 26 .975 7 

RESO .00 -. 00 7 KANDAHAR 86.10 12.10 87 38 2 

5 JUNCTION 0 1.035 13.4 0.00 0.00 ------------------------------
-0 LOAD -0.00 -0.00 4 JUNCTION -25.76 -. 54 26 7 

01 
V 

SHNT 
PESD 

0.00 
-.00 

0.00 
-.00 

6 
6 

LASHKARG 
LASHKARG 

7.79 
7.79 

.00 

.90 
8 
8 

22 
22 

3 
9 

9 UiHISHK 10.18. -1.26 10 29 4 
6 LASHKARG 0 

v 
.982 10.0 

LOAD 
.00 

16.1? 
'.00-------------------------------

10.0 b5 JUNCIluN -t.44 -. 71 / 21 3 
SHNT 0.00 8.68 5 JUNCTION -7.44 -. 71 7 21 9 
PF50 -. 00 -. 00 9 GIRIbHiK -1.24 .08 1 8 5 

T KANDAHAR v 
-0 

.9/k 11.4 
LOAD 

0.0 
-0.00 

0.0 
-0.00 

--------------------------------
4 JUNCTION -83.40 -7.95 84 37 2 

SHNT 0.00 0.00 8 KANDAHAR 83.40 7.95 84 *950 8 

HESO .00 -. 00 

8 KANDAHAR 0 1.016 5.2 .00 .00 --------------------------- -

u LOAD d2. I A 2.80 1.01 83 8 
SHNT 0.00 52.33 
RES) -. 00 -. 00 
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PAGE 

KAJAKAI HYDROELECTRIC PROJECT - CASE 10 - 5 
161KV TRANSMISSION LINE-S UNITS Al KAJAKAI 1.15 OF FULL LOAD 

REPORT OF LOAD-FLOW CALCULATION 
X---------------- B U S D A T A --------------- X 
FROM -- GEN/LOAD --
BUS NAME AC VOLTS ANGLE MW MVAR 

9 GIRISHK 0 1.015 11.2 2.40 1.80H-
0 LOAD 11.04 6.85 

SHINT 0.00 6.18 
RESD -.00 -.00 

TO 
BdUS 

5 
6 

TOTAL ITERATIONS = 

NAME 'MW MVAR 
--------------------------------------------------------

JUNCTION -9.92 1.49 
LASHKARG 1.28 -.36 

2 

LOG 

10 
1 

SWING BUS = 

PCT 0 
CAP L TAP 

28 
9 

1. 

BR. 
NO. 

4 
5 

NOTE * UNDER OL COLUMN INDICATES LINE S PCT. CAP. IS GREATER THAN 100 P.C. 
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161KV 
KAJAKAI HYDROELECTRIC PROJECT - CASE 10 - 5 

TRANSMISSION LINE-b UNITS AT KAJAKAI 1.15 OF FULL LOAD 

SUMMARY OF LINE LOSSES -- LINE 1 = MW, LINE 2 = MVAR 

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

0- 3.422 
8.245 

2.700 
4.148 

.349 

.188 
.254 
.231 

.04S 
-.279 

.S29 
10.415 

.206 
2.341 

.598 
8.962 

.349 

.188 

.3'
 
*01
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IAJAKAI HYDROELECTRIC PROJECT - CASE 10 - 5 
161KV TRANSMISSION LINE-5 UNITS AT KAJAKAI 1.15 OF FULL LOAD 

m-m A-
PAGE 7 

GENERATTON 
MW MV4R MW 

LOAD 
MVAR MW 

LOSSES 
MVAR MW 

SHUNT 
MVAR 

118.41 35.44 109.96 68.19 8.45 34.44 0.00 67.19 

MISMATCH TOTALS FOR SYSTEM 
ABSOLUTE TOTAL ALGEBRAIC TOTAL 
MW .001 -. 000 
MVAR .000 -. 000 



.-	 PAGE -- 5 
KAJAKAI HYDROELECTRIC PROJECT - CASE lA 

161KV TRANSMISSION LINE-2 UJNITS' AT- KAJAKA-I 0.06 'OF FULL LOAD 

REPORT 	OF LOAD-FLOW CALCULATION TOTAL ITERATIONS = 49 SWING BUS 1. 
-- - - - 8 U0s 0 Ay --T-r- -- - -- -X - r- - -

FROM -- GEN/LOAD -- TO PCT 0 BR. 

30S-- NAMF AC-VOL TS ANGLE MW - 'MVAR - BUS NAME - MW ~~ MVAR '~LOEG CAP L TAP----
1 KAJAKAI 0 .930 30.0 .pC -12.56S --------------------------------------------------------

..... L -O.UU0AJAAl .80 12-.bU.UUO 	 G i 
SHNT 	 0.00 0.00
 
RE SD-- -. 00 .00 

2KWJAKA1 0 .999~ 29.9- 0700----0.00
-0 	 LOAD -0.00 -0.00 1 KAJAKAI -.78 12.84 13 1.050 5 

SH i - --0--0r-4f NCTTO N-- -. -. ts 4 id t) 

PESD -.00 .00 

4 JUNCTION 0 1.010 29.6 0.00 0.00 -- -- --- --
0- -- LOAU -. U 000 C sAJFAAf - .7*- 8 d -I-

SHNT 0.00 0.00 5 JUNCTION -.69 -1.34 2 1.000 6 

kES *UU -. 00 / KThANAR. F42 6 2 2 

5t UNCTION T-0--7026--30.0- -70-0- 0.00 r

-0 LOAD -0.00 -0.00 4 JUNCTION .69 1.37 2 6 
0^ -- SHNT- 0;00 TOY.00 6rESHKARG .1 -3- o 0 r 

RESD -.00 .00 9 GIRISHK -.80 -1.07 1 3 8 

6 LASHKARG 0 1.027 29.9 .00 .00
 
ii LO X.30D19 -- -. t J USO 3ON'. 0
l0 

SH NT 0.00 0.00 9 GIRISHK -. 19 -. 16 0 1 4 
r0 SG -.00 -.0u 

t 4--297 0W--0--00AWUKWKRt0--t --------
-0 LOAD -0.00 -0.00 4 JUNCTION -1.44 -.90 2 0 2 

SHNI 0Ro0-o 008o- -- KANDAAFFARr44----- 9 --- -77000tT 
RESD .00 -. 00 

.00 .00 ---------------------	 ---------8 KANDAHAR 0 1.010 29.1 

SHNT 	 0.00 0.00
 
-.00 -.00
 

http:0700----0.00
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KAJAKAI HYDROELECTRIC PROJECT - CASE IA 
161KVTRANSMISSIONWLINE-2YUNITSATKAJAKATQ.F6-OFFEULLOLAD 

REPORT OF LOAD-FLOW CALCULATION TOTAL ITERATIONS = 4, SWING BUS = 
XBTUS D- Ao TA~- -- X 

FROM -- GEN/LOAD -- TO PCT 0 BR. 

B)S NIAME ACPVOLTS ANGLE-MW MVAR__ BUS NAME "NWW NVA LCIT GCAP IAPN80 
9 GIRISHK 0 1.032 30.0 1.20 .90H -

u L0U D .I T JUTCTTO~~~ .*bdI8 .~ 489Z 
SHNT 0.00 0.00 6 LASHKARG .19 -.16 0 1 4 
REST- 0O .00 

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



KAJAKAI HYDROELECTRIC PROJECT - CASE IA 
161KVWTRANSMISSION LINE-2 UNITS-AT--KAAKA"0.06-OF FULULLOAD 

BVATJCW ^ 1-t-3 ~ =O"-5~~ ""6- -- 8 -- 9 

702 .oUoU o. woo-i 015 70 O202 43 o O 
-5.267 -7.137 -.326 -. 317 .288 .025 .011 -. 132 

UI 

http:UNITS-AT--KAAKA"0.06


m m m m a - m - a= - a. a .M.. - m = 
PWG E tj 

KAJAKAI HYDROELECTRIC PROJECT - CASE 1A 
161KV TRANSMISSION LINE-2 UNITS AT-KAJAKAI O.06~OF FUE-EOAD7 

GENERATION 
Ml.). MVAR .. 

LOAD 
l.AHWN MVAR 

LOSSES 
MWMVAR 

'SHUNT 
MWMAVWA 

2.00 -11.66 1794 ;--1.20-------.06 =l-186 0.0 0U.U 

> 

MISMATCH TOTALS FOR SYSTEM 
"--ABSOCTITEr TOTAL ~AGERRAICTOTAL 

MW 1 .000 -. 000 
MvAR -U 0UUU 
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KAJAKAI HYDROELECTRIC PROJECT - CASE 3A 
16 1KYTR ANS MISS ION-L I NE-2UN rTS T-AOKA-0 r1OFrULCOUU 

REPORT OF LOAD-FLOW CALCULATION TOTAL ITERATIONS = 4, SWING BUS = 
-------- ----- ---- f S -A-T A 
FROM -- GEN/LOAD -- TO PCT 0 BR. 

-0 5 -- MEf - - AC wTOCT T NN CVV L-. W M VAR B -- U-S- NAM t4 r- MV AR L APP L IAP NO 

1 KAJAKAT 0 .920 30.0 2.11 -11.45 -- - - - - - - - - - - - - - -- --- - - - - - - - - - -
UL U T r T u t 0 0 dU -KAJ77 A 1 2 7 1.45Z b I 

SHNT 0.00 0.00 
PESU D0 - . OT0 

2 KATJKAI ; 996-79. 00 0.0 ------------- - - 
-0 	 LOAD -0.00 -0.00 1 IAJAKAI -2.10 11.70 12 1.050 5
 

de0.0Rf W00 	 NW Tl 2TUflTU1 I7JUC 

RESD -.00 .00
 

4 JUNCTION 0 .997 29.4 0.00 0.00 
- LLTTAU -0 TIO - O00 o - KrAJ A 2-dU 656 /.5 1 

SHNT 0.00 0.00 5 JUNCTION -.33 -1.14 1 .975 6 

-6J JN o..t UN t 1. 2976~- OT 0f 0.0o0 

-0 	 LOAD -too -0.00 4 JUNCTION .34 1.16 1 6 

SHNT 000 0.00 6 .ASHKARG .29-.1 0 0 
PESD -.00 .00 9 GIRISHK -.62 -.98 1 3 8 

6 LASHKARG 	 0 1.034 29.4 .00 .000 
0 - LUTA tD 7JUNCTI-O 9' . 1b U u j 

4SHNT 0.00 0.000 9 GIRISHK -.23 -. 17 0 2 
---- PE - U 	0 - 0. 

- 7 1 Z--tWfl7-t R u 
-0 

V ") V c0 
LOAD 

0 
-0.00 

Y 0 0 
-0.00 4 JUNCTION -2.40 -1.52 3 1 2 

HT 000070 TTADAHA- 2'.-40 1 ;52 
RESD .00 -.00 

KANDAHAPR	 0 1.045 28.7 .00 .00 -
0. 40 -K- A- MMt-A AiR -t -- 2-4 - 0 -1. . V 

SHNT 0.000 0.00 - - ov - .uREbu 

8 
.5 
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KAJAKAI HYDPnELECTRIC PROJECT - CASE 34 
16LKVTRANSMISSION LINE-2 UNITS-AT-KAJAKA-00f'.lUI- FULL LWu 

REPORT OF LOAD-FLOW 
-X-------U-----U-I----
FROM 

U5 TNAMEJ AC 
9 GIRISHK .0 

CALCULATION 

-- GEN/LOAD --
TOLTS ANGEE---MW --- MVAR 
1.04Q 29.6 1.20 .90H 

TO 
BUS 
--

NTAME 

TOTAL ITERATIONS 

* 
MW-MVAR 

= 49 

LTT( 

SWING BUS = 

PCT 0 
C AP"T" TI 

BR. 
TO

1'. 

.~ 
SHNT 
RESD 

0000 0.00 
00~~~~ lT 

6 LASHKARG .24 -.15 0 2 4 

NOTE UN0ER OL COLUMN INDICATES LINE S PCT. CAP. IS GREATER THAN 100 P.C. 

-t\
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KAJAKAI HYDRELECTRIC PROJECT - CASE 3A 

16rKV TRANSMISS0 WLINE-2- UNIT5TAT,-K-AAKrAT-O.T-OFFUC~ LOAD 

5tUTotYk FfTTNE~~EOS5TL T-- T~~FT LIN7-- MVA H 

--4-67-I - -WPfATCFF~ f--- 

_ __-- .702 1 04 -~~~ ."O'CD - - 001 . 1- 3
 
.030 -. 136
-5.149 -6.932 -. 331 -.322 .252 .015 

0~ 
iN
 



mine " "M WW"in"'W inM ." ~ m ~a - m _ gE 
16 1KV-

KAJAKAI HYORnELECTRIC PROJECT - CASE 3A 
TRANSM ISSION LINE-2 JNITS AT-K-AJA K-Ar-0-.~- -OFFUt..L.A: 

GENERATION 
mW- - MVAR NPF 

LOAD 
tv4N MW 

LOSSES 
MVAH NW 

SHUNT 
MVA . 

-2.31 1755 ~3.d6 ~2702 ---- O5s -2.57 U0uu0 U.00 

MTSMATCH TOTALS FOR SYSTEM
 
AFTSOTUTE TOTAL- ALUEURATCtrOTAL 
MW .000 -. 000 
MVAH .000fU 
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KAJAKAI HYDROELECTRIC PROJECT - CASE 4A 

161KV~TRANSMISSION- LINE-3 tJNITS--Ar-KAAKAI-0rT-OF-FOT-L U 

REPORT OF LOAD-FLOW CALCULATION TOTAL ITERATIONS = 2, SWING BUS = 1. 

FROM 
? ThJS 

I 
~AI1F 
KAJAKAI 

CWVOLT5 
0 .920 
U 

-- GEN/LOAD --
G ATE- h VFTr hE-VEAR-
30.0 3.64 -10.07S 
LUAU ~Uo U -0 
SHNT 0.00 0.00 

TO 
RuBS NrAMt. Mw 
-------------------------------------------------------

3c- A 1.JA- +** 

M-TVARmLAP 

.* I 11b 

PCT 0 
L c Am 

BR. 
Nu. 

2K3AKWI--- -- K -O 79f4tJ-K'AI--0 9T 0-70Th7r.0-----------

-0 LOAD 
h[.11 

RESD 

-0.00 

.00 

-0.00 
Ou 

-.00 

1 KAJAKAI 
J-UN"COt lUN3763 

-3.63 10.28 
-1T0U T 

11 
11 4 

1.030 5 
1 

4 JUNCTION 0 
=a

.992 29.2 
tCOATT 
SHNT 
NESU 

0.00 
O0T0U 
0.00 
-. 00 

0.00 
~ .70O0 
0.00 
-.00 

----
2 

5 
/ 

WRKAT 
JUNCTION 
KANUAAN 

3.6 6-"~-5 . 1iw 
.00 -.57 

3.61 4bb 

b 
1 

d 
.950 6 

2 

0 

5 I30NCI-rl O -4---0 
-0 

97-29-2-
LOAD 

.SNT 
RESD 

-0 0-
-0.00 

70-W-T 
-.00 

0 ;0 0-
-0.00 
T T0'T 
-.00 

4 
6 
9 

JUNCTION 
LASHKARG 
GIRISHK 

-. 00 
.46 

-.46 

-
.57 
zOT 
-.54 

- -

' 

1 
0-03-
1 2 

6 

8 

6 LASHKAPG 0 1.043 29.0 
.72 

SHNT 
R ESD 

.00 
U45Th 

0.00 
~~~OO0 

.00 

0.00 
0r 

9 
CJUNiFTO N 
GIRISHK 

-74 6 
-.26 

-*31 
-. 14 

1 
0 

1

2 4 

-0 LOAD 
SNIT 
PESD 

-0.00 
0.ut 
-.00 

-0.00 
0.U--

-.00 

4 JU.NCTION 
-KTUAHAR3 

-3.60 
.60 

-2.26 
^2.26-- ----

4 
4--

1 
o U 

2 

8 KANOAHAP 0 
U 

1.040 29.5 
LUAU 
SHNT 
pLSU 

.00 
Job 
0.00 
-. 0T0 

.00 
.3 

0.00 
CAANUAA -J.oU -ee 4 



KAJAKAI HYDROELECTRIC PROJECT - CASE 4A 

161TKY\TRAlSMISSION LINEK3 UNITSATKThAKATT.-0FOULELOAU 

REPORT OF LOAD-FLOW CALCULATION 
S----- U S U A I A 

FROM --

XUTT5~NME ACVO/01TS ANGEWE 
9 GIPISHK 0 1.050 29.2 

u L0ZT47 
SHNT 
RED 

-------------- A 
GEN/LOAD --

~f MVAR 
1.20 .52R 

6 '30 
0.00 0.00 
-.0 -. 0TT 

TOTAL ITERATIONS = 

To 
US NAMEMMVRI-CPTAO 
--

b iUn= .4bTOF .40 

6 LASHKARG .26 -.18 

29 

11 
0 

SWING BUS 

PCT 0 

2 

= 

BR0 

4 

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

O 

0', 
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KAJAKAI HYDROELECTRIC PROJECT - CASE 4A 
161KV TRANSMISSION LINE-3 UNITS AT KAJAKAT'.1 OF-FULL-tOAU 

SUMmRTJFWTWhTJSirs LETNt. I = Mw9 LiNt C = aV/AK 

BRAT NCH -- - -- 1 - ,3 - 4+ --7 - 8 - 9 

~ 0- 7"021 .7005~ -70T .-002 - sari *UUU .UT-.001 

-5.124 -6.848 -. 337 -. 328 .213 .002 .034 -. 141 

-6'
-I 
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KAJAKAI HYDROELECTRTC PROJECT - CASE 4A 
161KV TRANSMISSION LINE-3 UNITS ATKAJAKA O.1 UE rLO AD 

GENERATION LOAD LOSSES SHUNT 
MW~ [ V R ~ M T W WH W~h 

4;A4 -----. 9;55 45;-4--80 --2.98 - "047-~=r2. O.0" U.uU 

MISMATCH TOTALS FOR SYSTEM
 
AWBSOLTTE-TOTAL AT"THITCTOTAL 
NW .000 -. 000 
MVA ~000 -. 0 



5 PAGE 
KAJAKAI HrIJROELECFIC PROJECT - CASE 9.A 

161KV TRANSMISSION LINE- UNliS AT KAJAKAI 0.11 OF FULL LOAD 

PEPORT OF LOAD-FLOW CALCULATTON TOTAL ITERATIONS = 4. SWING RUS = 1.
 
X-------------- BUS DATA --------------X
 
FROM -- GEN/LOAD -- TO PCT 0 BR.
 
BUS NAME AC VOLTS ANGLE MW MVAM BUS NAVE MW MVAR LOG CAP L TAP NO.
 

1 KAJAKAI 0 .940 30.0 8.21 -7.785 ---------------------------------------------------------
-0 	 LOAD -0.00 -0.00 2 KAJAYAl 8.21 -7.78 11 6 

SHNf 0.00 0.00 
RFS) -. 00 .00 

2 KAJAKAI 0 1 .994 29.6 0.00 0.00 
-0 	 LOA0 -0.00 -0.00 1 KAJAKAI -A.20 7.90 11 1.050 6 

SHNT 0.00 0.00 4 JUNClION 8.20 -7.00 11 
PFSD .00 -.00 

4 JUNCTION 0 .997 2P.9 0.00 0.00 -
-0 LOAD -0.00 -0.00 2 KAJAKAI -8.17 2.72 9 3 1 

SHNT 0.00 0.00 5 JUNCTION .22 -,03 1 .975 7 
RESI .00 -. Uu 7 KANI)AHAR 7.9b -1.79 8 3 2 

5 JUNCTION 0 1.026 28.9 0.00 0.00 ---- -
-0 LOAD -0.00 -0.00 4 JUNCTION -. 22 . 3 1 7 

> SHNT 0,.00 0.00 6 LASHKARG .96 .40 1 2 3 
RFSD -.00 -.00 9 GIRTSHK -. 74 -1.34 2 4 4 

6 LASHKARG 0 1.016 2P.6 .00 .00 -----------------------------------------------
-0 [OAt 1 * 5 JUNCf [ON -. 96 -. 71 1 3 3 

SHNT 0.00 0.00 9 GIRISHK -1S8 -. 25 1 4 5 
RESD -.00 -.00
 

7 KANDAHAR 0 .9P2 28.3 0.00 0.0) --------------------------------------------------
-0 	 LA) -0.00 -0.00 4 JUNCTJ ON -7.93 -5.02 9 4 2 

SHINT 0.00 0.00 8 KANDAHAR 7.93 5.02 9 .950 A 
RESD .00 -. 00 1 1 

8 KANOAHAR 0 1.037 27.7 .00 .00 
-u LU4U IL): 4.91 RANUAiAH -4.91 , 9A -7.92 

SHNT 0.00 0.00 
RESD -. 00 -. 00 
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161KV 

91~M't 

KAJAKAI HYDAOELECTRIC 
TRANSMISSION LUNIIS 

I1 m 

PROJECT - CASE 9A 
Al KAJAKAI 0.11 OF 

m 

FULL 

m-

LOAD 

PAGE 6 

REPORT OF LOAD-FLOI 
X------------------
FROM 
BUS NAME AC 

9 GIPISHK 0 
-0 

CALCULATION 

VOLTS ANGLE 
1.033 2A.A 

LUAU 
SHNT 
RESD 

-- GFN/LOAD --
Mw MVAR 
2.40 1.80H 
1.06 .66 
0.00 0.00 
-. 00 -.00 

TO 
BUS NAME 
------ -- ---

CD JUNCI 1N 
6 LASHKARG 

TOTAL ITERATIONS = 

MW MVAR 
-- -- --- -- -- ---

.(b 1.21 

.59 -. 07 

49 

LOG 
-- ---

1 
1 

SWING BUS = 

PCT 0 
CAP L I AP 
-- -- --- -

4 
4 

1. 

BR. 
NO0 

4 
5 

NOTE IUNDEr OL COLUMN INDICATES LINF S PCT. CAP. IS GREATER THAN 100 P.C. 

-41 

01 

.. .u . . .. . - ... 



161KV 
KAJAKAT HYDROELECTRIC 

TRANSMISSION LINE-S UNITS 
P'OJECT - CASE 9A 
AT KAJAKAI 0.11 (F FULL LOAD 

PAGE 7 

SUMMARY OF LINE LUSSES -- LINE I - MW, LINE 2 = MVAR 

BRANCH - 0 - 1 - 2 - 3 - 4 - 5 - 6 7 -

0- .0?7 
-9.180 

.025 
-6.805 

.00( 
-.313 

.005 
-. 130 

.009 
-.311 

.006 

.114 
.000 
.003 

.007 

.109 
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161KV 
KAJAKAI HYOLLELFCTRIC PROJECT - CASE 9A 

IRANSMISSIUN LINE-S UNITS At KAJAKAI 0.11 OF FULL LOAD 

GENFRATION 
MW MVAP M) 

LOAD 
MVAH MW 

LOSSES 
MVAH MW 

SHUNT 
MVAR 

10.61 -5.98 10.52 6.5.3 .09 -12.51 0.00 0.00 

MISMATCH TOTALS FOR SYSTEM 
ASOLUTE 101AL ALGEHRAIC 101AL 
.MW .000 -. 000 
MVAH .U0u -. 000 


