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Country Loss%
Cameroon 17.1
Cote d'lvoire 23.8
Gabon 18.8
Kenya 18.3
Morocco 17.1
Nigeria 23.8
Senegal 32.0
UR of Tanzania 25.8
Colombia 19.7
Dominican Rep. 26.4
Ecuador 38.4
Honduras 24.6
N.Antilles 25.0
Nicaragua 20.7
Paraguay 32.4
Uruguay 21.2

Country Loss%

Venezuela 25.4
Cambodia 20.0
India 24.9
Myanmar 35.0
Nepal 20.8
Pakistan 24.3
Albania 36.2
Bosnia and H. 19.5
FYROM 18.8
Armenia 18.2
Kyrgyzstan 31.4
Rep. of Moldova 21.1
IR of Iran 18.6
Oman 254
Syria 23.8

Yemen 234




Country Loss%
Australia 6.7
Austria 5.0
Belgium 4.5
Canada 7.6
Czech Republic 7.1
Denmark 4.3
Finland 3.4
France 6.2
Germany 4.8
Iceland 4.6
Ireland 7.5
ltaly 5.8
Japan 4.6
Korea 3.5
Luxembourg 14
Netherlands 3.8

Country Loss%
United Kingdom 7.9
United States 6.1
Botswana 3.6
DR of Congo 5.4
Africa South 6.3
Zambia 4.6
Zimbabwe 53
Chile 3.8
Trinidad and T. 5.6
Darussalam Brunei 3.4
Malaysia 4.1
Singapore 5.0
Chinese Talpei 3.8
Thailand 7.9
Other Asia 3.9
PR of China 6.8
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Load Factor )b cupso ®

_ AverageDemand Or EnergyUsed in Period of Time
Peak Demand Peak Demand in Period of Time
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Average(load)? or AverageLoss

LSF = _ > :
Maximum(load) MaximumLoss

Ol Copo i LSF =
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LR Clul VS PP ol Ul O el

L*T L2*T

If t—>0
Lf:L1

— = Lsf = >
L LT L

Lsf = Lf?

LT + Lt — Lt :(Ll)2




LR Clul VS PP ol Ul O el

L*T L2*T

if t>T
LT + Lt — Lt _q

Lf =1 —= Lsf = :
LT

Lsf =Lf



Lf* < Lsf <Lf
Lsf =a*Lf+(1—a)*Lf

Averagg(load)? or _AverageLoss

LSF = _ > :
Maximum(load) MaximumLoss



P ..=2500Mw Loss% = %14
If Lf=.5 E,, =11000Gwh
Lsf — Lf2 p - 11000000*.14 _ 203Mw
’ .25*8760
*
Lsf — |f p - 11000000*.14 _ 175Mw
| 8760
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P .. =1800Mw Loss% = %14

if Lf=.7 E., =11000Gwh
*
o Lf2 p _11000000%14 _,c0n,
| 49*8760
*x
Lsf = Lf p 11000000714 .50y,

loss,max 8760
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SHgayld 4S50
2.00
3.00
4.00
5.00
6.00
7.00
9.00
11.00
13.00
15.00
17.00
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23.00
25.00
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2123359 1 (20 0Ly b )il glusdlys =
0512=20 o WAl dy 83 il Cord

23391 A(fundamental), 45.37 A(5th), 31.27 A(7th), 19.08 A(11th) and 14.03 A(13th)

Therefore Ppc g = 12/100 = 0.12 and [y (rated fundamental current) = 233.91 A.

From Equation (4.7)

233.91 12 45.84 252 3 9.0 2“2 14.03 21%2

23391 + '}‘%‘%91 233, t\zma) -
233.9] 45.84 9.08 2+ 14.03 \*

\ 233.91 233.91 233.91 233.91 233.91

= 1.996

K =

and from Equation (4.8) the maximum allowed current 1s

[ +0.12
I max il x (233.91) =222 A
I + (1.985)(0.12)

_45_



_46_




09590 33 $wg0)ld §38)T 5929 O Swigasln

Branch Losses Report

. UTIL-1. .

- BUSE-1

= 3933

=395

From Bus

To Bus

Losses

BLIS-1
BLUS-2

Name

Tatal System Losses

Base kV Name

B3.000 BUS-2
153.800 BUS-3

Base kV

13.800
13.800

MVAR
0.007
0.000
0.007

0104
0.000
0104
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Lnit: One-line Graphics
IU.S. VI Wwith Adjustable
i Frequency Drive [4FD)

kM Hp: BPH: Type:

[138 [5000 [1800 | Induction -l
kM = 413296

FLA; FE: Eff:

| B| s 095

Service Factor: Demand Factor: Load Class:

I'I LI I'I INUn-essentiaI ;I

Specificatiuml Shart Cin:uitl TCC I Fawer Flowl Motar Starting  Harmonics IStabiIityI Comments Hyperlinksl

* Eguipment Rating

 Uszer Specified

— Load Type Fundamental Amps

Harmonic Fundm Amps: |'|?2.E|11
Harmonic | Harmonic | Current Sl
Mumber | Current® | Angle E

1 3 40 18]

2 5 47 20

3

4

a

E

7 d]

 Library Load

ke fr: |<None> vl
Tupe: |<N0ne> 'I

Impart |

— Resistance Factor——
& BE=P
" 2ECF

Walue: IEI
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Bus Summation Results Summary Report

Bus Voltages
Name Base kV | VTHD (%) |VRSS(pu)| VTIF(pu) |VSUM(pu)
BUS-1 69.000 36% 1.001 7.310 1.049
BUS-2 13.800 10.2% 1.005 20316 1.137
BUS-3 13.800 10.2% 1.005 20323 1137

Branch Summation Report

Branch From Bus Currents Losses

Name Name Base kV | ITHD(%) | IRSS(pu) | ITprod (pu) kW KVar
C1 BUS-2 13.800 25.5% 0.740 53.663 0.2 0.3
WH BUS-3 13.800 25.5% 0.486
Tl BUS-1 69.000 25.5% 1.032 42,625 40.1 760.9
UTIL-1 BUS-1 69.000 25.5% 1.032 42625 11.8 4233
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Branch Losses Report

Branch From Bus To Bus Losses

Name Name Base kV Name Base kV kW kVar
C1 BUS-2 13.800 BUS3 13.800 02 0.3
Tl BUS-1 £9.000 BUS2 13.800 40.1 760.9
UTIL-1 BUS-1 £9.000 1.8 4233
Transformer Derating Report

Branch From Bus To Bus Results

Name Name Base kV Name Base kV K-Duty Capability
1 BUS-1 £9.000 BUS2 13.800 2.056 87.9%
Conductor Derating Report

Branch From Bus To Bus Results

Name Name Base kV Name Base kV Capability
C1 BUS-2 13.800 BUS3 13.800 93.2%
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o e 5 c—
_ HMT 9 Jgoo 19l 50l 5 900> &35
e

5TD HMT 150.8

WATTS WATTS 1428

% LOAD LOST  EFFICIENCY LOST  EFFICIENCY 1348
15 347 97.0% 199 98.3% 1268
25 427 97.8% 243 98.8% 1188
35 534 98.0% 298 98.9% 1108
50 802 98.0% i73 98.8% 1028
75 1420 975% 904 98.5% 948
100 2170 97.2% 1513 98.1% 8.8
78.8

708

Photo 1— Standard Delta-Wye Transformer

1466
1386
1306
1286
11486
1066
S86
S06
826

746
66.6

Photo 2 — Eaton’s Harmonic Mitigating Transformer
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e Multi Domain Or Multidisciplinary
> Mechanics : Heat Transfer, Tribology
> Metallurgy : Coating , ...
> Chemistry : Corrosion
> Electrical : Electrodynamics
(J Complex and NOT fully explained

 Multi application (Automotive ,Telephones , Airplanes,
Military, Electronics And Electrical )

J :Multi Size (Nano-scale in Microscopic Contacts to large
scale in Power Industry)

_56_



IRSERY]

‘ (Moving) Sy=is g (Stationary) <ol : &Ylall =

s ol OYlall =

(ol ol 9 Fog ¢uadl) S0 plaS b Ol 1> (O p& -

(5952 9 &1 08 «5m0 0580 9 ) (oS -

Cooglie il 9 PYL SO pleiwl Ghld Uil e wYLall O
S (S S (S ASI

s Syoxie WY asl O

Lgds (2 il §3)959 SUASI g8 Jilkoys pglieybesss Slgail O]

Wb ples Canndid « Syl 9 A SHWT ¢ (T 1 sl slausialyd O
S

_57_



Compression sleeve “6” Compression “H” Compression  Two-bolt parallel groove

=2 g

Bolted wise Bolt-driven wedge Fired wedge Set screwlug

Terminal lug

Insulation piercing Split bolt Cable tap
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“— ] Apparent (nominal) contact area
Real contact area

R, Conductor resistance Load-bearing area
A, Constriction resistance Quasi-metallic contact area
a Diameter of a-spot - Conducting contact area (a-spots)
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100 100 ]
a Ac
V Py
G SL of
(@)

FIGURE 7.26 Effect of current-cycling on contact resistance of bolted joints with and without slots. The
contact area of a joint with slots (b) is 1.5-1.7 times larger than without slots (a).

Contact resistance ((2)
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Vap = RI and Ve = Ry !
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2000A 1000A 500A 100A

1000 1 LIRS AL RS L 10T T rrrrp T rorrog
_F 2 T -
E 2 10F =
)] @ = =]
Emc}:— = = 3
@ - - g i il
: : e G: —

c [ ) 1 8 E e
o — 2

10 ol el ol 0.1 i el d i ves s B g

0.01 0.1 1 10 100 0 500 1000 1500 2000

Time (years) Current (A)

FIGURE 6.4 Variation of the connector resistance with time for different values of the applied current.
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FIGURE 6.14 Effect of contact load on the contact resistance behavior of aluminum fretting against tin-plated
copper. (From Braunovi¢, M., Proceedings of 19th ICEC, Nuremberg, 283-287, 1998. With permission.)
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. Edge Shaped Transition Washer gsffg& o

Polyurethane elastomer
sealing rings

Edge-shaped transition
washer

(@ (b) ()

FIGURE 7.4 Pfisterer transition washer (Elast contact disk) (a) Cross-section of the busbars with the tran-
sitions washer showing the contact points; (b) cross-section of a transition washer; (c¢) busbar contact surface
showing the impressions left by the sharp edges of transition washer. (From Pfisterer Technical Notes: Station
fittings 5, 14-16, 1987.)
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FIGURE 7.34 Effect of SMA Belleville washer on the force—deflection dependence of SMA Belleville
washer. (Derived from Waram, T., Ravchem Tech. Doc.)
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Load Summary

Total Load
kv kM AR kW A, PF(%:]
Total load read (Mon-adjusted) 299.M 12389 323.70 9237
Total load used (Adjusted) 30521 126.34 33033 92.40
Total shunt capacitor (Adjusted) 0.00
Total shunt reactor (Adjusted) 0.00
Total load from motor 0.00 0.00 0.00 0.00
Total powwer from generator 0.00 .00 0.00 .00
Total powwer to others 0.00 .00 0.00 .00
Total conductor capacitances 0.
Total lozzes 963 4.74 1050 od 61
Total poweer from sources 314.89 13112 34110 9252
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Load Summary

Total Load
kA kW AR kWA, PR30
Total load read (Mon-adjusted) 289.M 12399 32370 9237
Total load uzed (Adjusted) 30598 12794 334 .42 9239
Tatal shurt capacitor (Adiusted) 0.o0
Total zhurt reactor (Adjusted) 0.00
Total load from motor Q.00 Q.00 Q.00 Q.00
Total power from generator 09,99 S0.00 111.80 5844
Tatal poweer to others Q.00 0.o0 o.o0 o.o0
Total conductor capacitances 0.01
Total lozzes 6.24 312 698 89 .46
Tatal poweer from sources 21522 a1.05 229495 9355
Statusz: |DN ﬂ
Yioltage Contralled: |E|N ﬂ

=74 -

Active Generation:
Desired Yoltage:
Power Factaor:

Max. Reactive Power:

in. Reactive Power:

Grounding Impedance

100,000 K

040 gL
EIT

| 50.0000 KyaR
00000 KyaR

Ra #a

; |1.nnnn |2.nnn

0 Ohms




Load Summary
Total Load
K kM AR [ ALPLE PRI
Total load read (Mon-adjusted) 299.Mm 12389 32370 9237
Total load used (Adjusted) J12E3 12957 33542 9238
Total shunt capacitor (Adiusted) 0.00
Total shunt reactor (Adjusted) 0.aa
Total load fram motor 0.aa 0.aa 0.0a 0.0a
Total powwer fram generator 25008 0.24 25006 100.00
Total povwer to athers 0.aa 0.aa 0.0a 0.0a
Total conductor capacitances 0.
Total lozzes 1255 537 1365 a1.83
Total powwer fram sources ¥a13 134 69 154 22 4571
Status |EIN j
Yaoltage Controlled: ||:|N j
Active Generation: |25D-D|:":" ki
Deszired Yoltage: | 0.40 kWL
Pawer Factar; | 8500 #
b ax. Reactive Power: | 50.0000  |hyaR
tin. Reactive Power; | 0.0000  yvaR
Fo 0
Grounding Impedance | 1.0000 | 20000 Ohms
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Figure 3-5: Total active and reactive power losses in the distribution system when the




S 22020209200 3
‘;‘l
r

e —————

~ - 5? .
30 ol o g g1y g9 J

ol




-79 -



Load Summary

k ‘ d = -
)’{71" :/g. : .. :

PSERE

Total Load
kK kW AR kMW A, PF%:]
Total load read (Mon-adjusted) 299.01 1234949 32370 Q237
Total load used (Adjusted) 3052 126534 33033 9240
Total shunt capacitor (Adjusted) .00
Total shunt reactar (Adjusted) .00
Total load from motor 0.00 0.00 0.00 0.00
Total poveer from generstor Q.00 .00 Q.00 .00
Total poveer to others Q.00 .00 0.00 .00
Total conductor capacitances 0.01
Total loszes 965 474 10.80 a9 .61
Total poweer from sources 314 .59 13112 34110 92352
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Load Summary

Total Load
K kv AR kA, PFi%]
Total load read (Mon-adjusted) 2880 1234849 32370 9237
Total load uzed (Adusted) 30547 12654 33064 9239
Taotal shurt capacitor (Adjusted) 229
Taotal shurt reactor (Adjusted) 000
Total load from motar 0.00 0.00 0.00 0.00
Total powwer from generstar 0.00 000 0.00 000
Total power to athers 0.0 0.00 Q.00 0.00
Taotal conductar capacitances 0.0
Total loszes 9.08 4 B3 1017 g9.03
Total powver from sources 314 .54 105.85 33204 94 50
Configuration
Phaze: v R v 5 v T
= | *
Fiated power.  |2.00 kVAR /phaze
Fated voltage:  |0.23 ki
Control
Type: | Manual |
Status: | Connected j
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Load Summary

Total Load
Ky kW AR kWA, P
Tatal load read (Mon-adjusted) 299 .01 123.99 32370 92357
Tatal load used (Adusted) 306,22 126.56 331 .46 92.39
Total shunt capacitor (Adjusted) o8.7o
Total shunt reactor (Adjusted) 0.00
Tatal load from matar 0.aa 0.aa 0.00 0.aa
Total power from generator 0.00 0.00 0.00 0.00
Total power to athers 0.00 0.00 0.00 0.00
Total conductor capacitances 0.01
Tatal lozzes 1055 G52 12.56 g.3.99
Total poweer from sources IE.T2 44 1 31989 a9.Mm
Crrfiguration

Phaze:
Rated power:

A ated walkage:

Contral

Type:

Chatus:

v R ¥ 5 v T

20.00 kAR /phaze

.23 ko

| b aral ﬂ
| Connected j
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Load Balancing

Location l Dlizplay l Result I

— Balancing locations: [24)

Location: Section 37

; - Navsolution - Step 1. Rephaze at Section - 37[3-phaze)
[=I- B:Section 43

Lo Ma zalution — Recommended Rephasing:
= E;Sectlnn 33 Fraom To Load transferad

‘o Mo solution

o W salution 5  Mochange K KA,
B- BESECHDH 40 T R 11.0 kA 13.0 kv,

‘o Mo solution
I 9:5ection 33 Apcly |

- Mo zalution )
=1~ 10:5ection 35 — Results at Location] Section 37 )

- Mo zalution

Befare After
=
Phaze R: Bo1 kA 1.9 kMa
=
Phaze 5: o IRER AT o IRER AT

=+ 13:5ection 34 Phaze T: T0.8 EMA B3.7 EMA

- No solution v Total losses: 77 KW 78 Kw

Fun Cloze
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