USAID | EGYPT

FROM THE AMERICAN PEOPLE

dsliall cidaiu ..\.‘1‘3’.{.1)3 Jada
Sillasay dails yan<|
all wuall g ‘,n).f{.n.ll olio

h

4..3.'9;." d'.;.g.n.ﬂ.l &.‘QS.’“).Q‘X' &."Sg.” O Jg—q—“ ga...a." d).na." 9 DL:.U &Uoﬁ (q.m &g)afu.o d'.b_w‘e.' J..QJA." RV ah.c! ‘2'



ALy g S ABUATI I gs wl adnys Sl
el Gl g il ol wllhe

g_ﬁ..a." Syally oyl olio glnd gy £9pabio
Aol draiill &Sy o1 ALSol (o Jor

Contract No. EPP-1-00-04-00020-00, Order No. 3 M-2011.6.104



Y e ) aladinly Aimant (3 g 3 a8 Jalaay iy yail 1 J5Y) Juadll
et ————— Aladll pe 5 08l - 5 Hal) Jalea 1 Cay pas
Y b et e e 5l Jalra (puuad 38 ga
D) ettt sl ASd (8 Aol dasl) (janeas
1) ettt ettt e e et e e i) ASes Aa saly
1) et eall e el (5 gisa e J saanll
N Y ettt ettt eeree Al e )l Jalae pialias) s
VY ettt r e 0eSI gl e s all Jalas (alias) yils
N ettt ettt r e e e 53l Jalaa ialidil cilal 2
Y ettt ettt et ettt e ettt eneeane A e QlESAl) G g
Y ettt e e 53l Jalrs eamaaly alal) il
N ettt ettt r e er e Crpmanill o 53U AN 358 ypan
Y ettt ettt s e e e s eereen CESA S i ad ga

Y8 oo (5adl) Slin) sl

) ettt ettt ettt ettt ettt ene e LSl 5 )08 s
T et seee Sl Cildial 5
e ettt et et e et e e ae e eteeeaeeeareeres 3 jial) CESAl) 3 )08
LI SOOI AlalSi g aUaill S 3
T ettt gl Aaidia Juadl) 5 Joa ill 3 ]
T s (Sl s Lo siall sgall ld Jaadll 5 Jaa i) 3 e
A ettt ettt e ettt e ete e ereeaeeenes Sl Jua 3 3k
T ettt ClESall 32 il jaliadl)
A2 RO 33l Jalza (st da ol e ppaadl Gl Sleas aladdind 1 JE) Juadl)

A28 TSSOSO Steall e o il

8 e Sl 5 3508 Jalre Olossy daldl) ca¥alaad) ;BN Juadll
O b ettt ettt ettt ettt eae et ettt enn s dpaly)ll GVl
O ettt ettt e et et ene dalee Al o il Jaadl
O ettt ettt ettt ne oaddiall agall Jleal by
Tt ettt ettt ettt ettt eaens L sial) sgal) Jlaal by
oadaiul &3 LA e 5 JSEY 5 Cliinially a8 galls Lot o3l L) Jaef e 5 23l
Y ettt ettt ettt ettt ettt at et et et ete et et ae et et et ete et et eneeteane AGL) Jglasdl
) et Leadlal 5 eUad¥) CaliSinl 1 el Juadll

A YR



A
A
Yo
Vo
v

..................................................................................... L Aalil) 4l ldeal sall
............................................................................. pddiall agal) Gl 4yl ldial sall

CESA da gl G S



A pall (S 5aS e>all G pall oyl by gl aca g 5 e

um&b}uﬂ\omctu\}aﬂw&bhécb)@\ Slginl b 3
el i R i L] iy e J s

onnall Gyl Aallne

0 dadia M\u)‘d\}uﬂ\a@u&ﬂ @)&\&M\d)@m\%\ﬂ}dﬂh












:t:\.‘)ﬂ\w&}.q:\s M\uﬂ‘juﬂ\owtﬁ?:d&))m

1Y) Jeadll onall o peall 5 ol sl cillanal A oS A8U Geiul aud 55 Jal



:t:\.‘)ﬂ\w&}.q:\s M\MJ‘A‘}UJ‘H\"\:‘A&M&A&J%

%

%

Yo Y1 Jaadll enall Capall 5 il slie Cillasal A jeSH A8 SMgiul Ak 3 Julo



A pall S saS

VY Y Jaadll

M\uﬂ‘juﬂ\owtﬁ?:d&))m

% L.R =100 — 100 (original pf/ corrected pf) >

KVA released — {(1' (PFinitial / PFcorrected)} KVAinitial
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% Voltage Rise = (Bank KVAR /KVA SC) X 100

KVA SC = Transformer KVA / per unit transformer impedance

Example:
Per unit transformer impedance = 6%

Transformer KVA = 2000
% Voltage Rise = 0.5 %
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Pf= KWh/ ((KVARh)? + (KWh)?)°>
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A PRIPERSPOES
(
Active power
Cosh =
Apparent power
Reactive power
Tan g =
Active power
Reactive power
Sindg =

Apparent power

M\uﬂ\}uﬂ\owtﬁ?;d&))m

KW
KVA
KVAR
KW
KVAR
KVA
Cos ¢
)
KVA
KW
.KVAR
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0.93 0.92 0.91 0.90 0.89 0.88 0.87 0.86 GLASI\
1.337 1.303 1.276 1.248 1.220 1.192 1.165 1.139 0.50
1.291 1.257 1.230 1.202 1174 1.146 1.119 1.093 0.51
1.249 1.215 1.188 1.160 1.132 1.104 1.077 1.051 0.52
1.205 1471 1.144 1.116 1.088 1.060 1.033 1.007 0.53
1.164 1.130 1.103 1.075 1.047 1.019 0.992 0.966 0.54
1.124 1.090 1.063 1.035 1.007 0.979 0.952 0.926 0.55
1.085 1.051 1.024 0.996 0.968 0.940 0.913 0.887 0.56
1.047 1.013 0.986 0.958 0.930 0.902 0.875 0.849 0.57
1.010 0.976 0.949 0.921 0.893 0.865 0.838 0.812 0.58
0.973 0.939 0.912 0.884 0.856 0.828 0.801 0.775 0.59
0.939 0.905 0.878 0.849 0.822 0.794 0.767 0.741 0.60
0.904 0.870 0.843 0.815 0.787 0.759 0.732 0.706 0.61
0.870 0.836 0.809 0.781 0.753 0.725 0.698 0.672 0.62
0.838 0.804 0.777 0.749 0.721 0.693 0.666 0.640 0.63
0.805 0.771 0.744 0.716 0.688 0.660 0.633 0.607 0.64
0.774 0.740 0.713 0.685 0.657 0.629 0.602 0.576 0.65
0.743 0.709 0.682 0.654 0.626 0.598 0.571 0.545 0.66
0.713 0.679 0.652 0.624 0.596 0.568 0.541 0.515 0.67
0.684 0.650 0.623 0.595 0.567 0.539 0.512 0.486 0.68
0.654 0.620 0.593 0.565 0.537 0.509 0.482 0.456 0.69
0.625 0.591 0.564 0.536 0.508 0.480 0.453 0.427 0.70
0.597 0.563 0.536 0.508 0.480 0.452 0.425 0.399 0.71
0.568 0.534 0.507 0.479 0.451 0.423 0.396 0.370 0.72
0.541 0.507 0.480 0.452 0.424 0.396 0.369 0.343 0.73
0.514 0.480 0.453 0.425 0.397 0.369 0.342 0.316 0.74
0.487 0.453 0.426 0.398 0.370 0.342 0.315 0.289 0.75
0.460 0.426 0.399 0.371 0.343 0.315 0.288 0.262 0.76
0.434 0.400 0.373 0.345 0.317 0.289 0.262 0.236 0.77
0.408 0.374 0.347 0.319 0.291 0.263 0.236 0.210 0.78
0.381 0.347 0.320 0.292 0.264 0.236 0.209 0.183 0.79
0.355 0.321 0.294 0.266 0.238 0.210 0.183 0.157 0.80
0.329 0.295 0.268 0.240 0.212 0.184 0.157 0.131 0.81
0.303 0.269 0.242 0.214 0.186 0.158 0.131 0.105 0.82
0.277 0.243 0.216 0.188 0.160 0.132 0.105 0.079 0.83
0.251 0.217 0.190 0.162 0.134 0.106 0.079 0.053 0.84
0.225 0.191 0.164 0.136 0.108 0.080 0.053 0.027 0.85
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0.94 1.00 0.99 0.98 0.97 0.96 0.95 0.94 L,\..4.“21\
1.369 1.732 1.590 1.529 1.481 1.441 1.402 1.369 0.50
1.320 1.686 1.544 1.483 1.435 1.395 1.357 1.320 0.51
1.281 1.644 1.502 1.441 1.393 1.353 1.315 1.281 0.52
1.237 1.600 1.458 1.397 1.349 1.309 1.271 1.237 0.53
1.196 1.559 1.417 1.356 1.308 1.268 1.230 1.196 0.54
1.156 1.519 1.377 1.316 1.268 1.228 1.190 1.156 0.55
1.117 1.480 1.338 1.277 1.229 1.189 1.151 1.117 0.56
1.079 1.442 1.300 1.239 1.191 1.151 1.113 1.079 0.57
1.042 1.405 1.263 1.202 1.154 1.114 1.076 1.042 0.58
1.005 1.368 1.226 1.165 1.117 1.077 1.039 1.005 0.59
0.971 1.334 1.192 1.131 1.083 1.043 1.005 0.971 0.60
0.936 1.299 1.157 1.096 1.048 1.008 0.970 0.936 0.61
0.902 1.265 1.123 1.062 1.014 0.974 0.936 0.902 0.62
0.870 1.233 1.091 1.030 0.982 0.942 0.904 0.870 0.63
0.837 1.200 1.058 0.997 0.949 0.909 0.871 0.837 0.64
0.806 1.169 1.027 0.966 0.918 0.878 0.840 0.806 0.65
0.775 1.138 0.996 0.935 0.887 0.847 0.809 0.775 0.66
0.745 1.108 0.966 0.905 0.857 0.817 0.779 0.745 0.67
0.716 1.079 0.937 0.876 0.828 0.788 0.750 0.716 0.68
0.686 1.049 0.907 0.840 0.798 0.758 0.720 0.686 0.69
0.657 1.020 0.878 0.811 0.769 0.729 0.691 0.657 0.70
0.629 0.992 0.850 0.783 0.741 0.701 0.663 0.629 0.71
0.600 0.963 0.821 0.754 0.712 0.672 0.634 0.600 0.72
0.573 0.936 0.794 0.727 0.685 0.645 0.607 0.573 0.73
0.546 0.909 0.767 0.700 0.658 0.618 0.580 0.546 0.74
0.519 0.882 0.740 0.673 0.631 0.591 0.553 0.519 0.75
0.492 0.855 0.713 0.652 0.604 0.564 0.526 0.492 0.76
0.466 0.829 0.687 0.620 0.578 0.538 0.500 0.466 0.77
0.440 0.803 0.661 0.594 0.552 0.512 0.474 0.440 0.78
0.413 0.776 0.634 0.567 0.525 0.485 0.447 0.413 0.79
0.387 0.750 0.608 0.541 0.499 0.459 0.421 0.387 0.80
0.361 0.724 0.582 0.515 0.473 0.433 0.395 0.361 0.81
0.335 0.698 0.556 0.489 0.447 0.407 0.369 0.335 0.82
0.309 0.672 0.530 0.463 0.421 0.381 0.343 0.309 0.83
0.283 0.645 0.504 0.437 0.395 0.355 0.317 0.283 0.84
0.257 0.620 0.478 0.417 0.369 0.329 0.291 0.257 0.85
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Current
Probe

Scale
Factors
Circuit
Type

Hominal
Yaluas

Monitoring
HMode

Advanced
Nptions

Memory
Card

The instrurnent is now configured For your
wiring setup and is ready to use as a meter.
You can:

p Contmnue and set limits to record
avents and statistical data.

m
Operation Use as a meter.

l Prev ‘I_ Hext ]L l:am:ell

Current

Probe

Jcale
Factors
Circuit
Type
Horainal
Yalues

Mode of
Operation

HMenitoring
HMode
Advanced

Options

Memory
Card

Choose Monitoring Mode 7

@ Standard Power Quality, Dmnd, Eng.

F Current Inrush.
[E‘ Fault Recorder.

|_ Leng-termm Timed Recording, Dmd. Eng.

I- Continuous Data Logging, Drnd, Eng.

E EN30160 Pouer Quality,
\ J

l Prew ‘1 Next ‘i l:an(el|

Scale —— i

Faciors The limits for capturing events are now set
according o the monitering mods that you

Circuit selected Press Mest IF you wish to

Type continue with the default, oF use the keds
below to modify:

Hominal

-“I&_*E Transient E Characterizer
Hode of Limit Options

Operation

itori [T RMS Yariation Journal
Moge | | 2 Limit o
Advanced

i Waveform Journal
nsiore E Capture E Interval
Hemory
Card W P

[ Prev !L Hext ‘l_ Cancel ‘
g0

@A\d)@\}gﬂ\a\*«t\hﬁgitj‘)&

Mode of operation 4uslill dailal)
Jinust ol el La) LAY dsdiall o2a
Jilaall JAL LS

Janad oY) LAY

old SE LA

Next e dazcal JLAsY) oy

Monitoring mode 4wl dadall
Alaall JaIL WS Jaansdl "\(QU:}SJ\::E';YM' dall oda
Next e Jarcal adll Jaa) sy

Advanced option Axlull Aadiall

Hotb | el JKall LS daasall cilalae) @l jla Jasal daiiall o3

s¢ally JLall Aad awalTransient Limit
sgally Jball s Jawal RMS Variation Limit
Ll e 3l yall 4n 5Y) LY Waveform Capture
4l yuladll auslCharacterizer Option
Usiial) adl) Laladll &l y8 Jasal Journal Interval
Nextle bl ol axy

Jeal el iyl 5ol slse illanal Ay oS A8UAD gl 205 5 Jula
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Current
Probe

Scale
Factors
Circuit
Type
Hominal
Yalues

Mode of
Dperation

Menitoring
Mode

Advanced
Dptions

Site Mame - Memory Card N

Site Marne:

Power Xplorer Site Change

Memory Card O Free Space: 100,07
B Used Space: 0.0%

Free Space: 32.00MB — ——

Status: Empty [ﬁ‘__ ﬁt

Press Finish to continue o

C Format card (Data will be erased).

C Save Setup Template to card.
N A
( )
Prev | Finish | Cancel

o

LN NN

HMonitoring Menu

Start Mow?

Monitor using $Start and End tirnes.

Modify Trigger Parameters and Intervals.

View Setup Sumimary.

Exit Witheut Menitering.

Power Xp Sep @3 U3
MOHITORING STATUS aN o
STHl E: 12:00:05. Sep 08 0 S
CIRC { 2 Fhase Wde = L,!
EH: E2.00 ME Free + '
FILEHAME: . -
EVENTS SEED 3 S
JOURNAL LOGE g B
;Z 5;
m '
Scope Heter Harrnenics Phaser
? ===
i 1
= W
Trend Events Reports Preferences
i STOP

£) A Joadl)

@A\d)@\}@ﬂ\a\:&otu&itj‘)&

Memory Card 4l aadall

LS U:QJAI\M Ml.k.i QLA)L.A _)\.@.L:y dadall sla
Jilaall JRalL

Finish e Jaal oLyl o

gt Hl) Aailall 33 g2l 5 Jasudll el Start Now
Jiadl JSAI LS

ol alsy) Aailal Js2all STOP
Jiad) JSall L
Jiandill alasY Stop now

el iyl 5ol slse illanal Ay oS A8UAD gl 205 5 Jula
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M\dﬂ\}@ﬂ\aptM&Atjﬁ

$rart How?

Monitor using Start and End tirmes.

HMoedify Trigger Parameters and Intervals.

Yiew Setup Surnmary.

MEEm .

Exit Witheut Menitoring.

Monitor using start and end times

Jlaal) JSEIL LS ol g e O g0 d2aa s

Henitoring Contrel Henu

E Sep 09 03

Start at:

Sep 1

0]
mw

Sep B9 B3 11:33:38

e

Ok

12:00:00

12:00:00

Cancel

S LS o 28 gy ol 5 el (05 il
OK e bl oLV axy

Viewing Data

i) (Lo i) gl

Aurcanatic Semp (Power Qualityl
Wizard Setup.

Monitor same circuit.

Load setup template from card.

o
Load dala From card.

Jalaall JCEIL WS ddadll e dlaal) calibud) ledaly
Start/Stop (e Jaaal 4 Hl L e
Load data from card e bacal &5

£Y ) Jadl

el iyl 5ol slse illanal Ay oS A8UAD gl 205 5 Jula
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Select Data File to Wiew

1. Power #plorer Sice BADOB

=
TED +
B30 KB g90c2003 |—

2 Power ¥plorer Site BLOOB

1E:00
5.0 KB paoEzone

L]

Ok Cancel

1- TREND

M\dﬂ\}@ﬂ\aptM&Atjﬁ

JAIL LS aliaas o) pall calal) jloal 8
OK e baral oLV axy

_ /"\ Trend (e Jaidal dpus )l Ul (o -
1225 3 d&ﬂ \_\ > LAS - ‘ : \ : i

N — AR
17z \

\\f/?C?

fiza \\\' lj
1AE 7 HI{
llﬂm?il_"‘i;%?sl JUK 16 B 1 MINS /DI param E"-t

2- EVENTS

* -~ Events e Joxal A )l A& (e -
(M’b@ay}hus@m\ y \eﬁ:\u_

P

1@@22AA5E - 0305003, JUH 85 & 18 MINS -0l e

Jpl0:02:21=058 Jun 05 03 YA Instantaneous $ag. l**
e | 1| a@.e0
FEe Tise
500 S5O0
55.00 =150
102 EEXT
175 | I daaa
250 758

fpps.20 =5
55,00 2z50
528 Jtzoen
e | 1| avew
1=Ea 2758
W00 25,00
55.00 335(

. FEXT

ey
Ln LE WUC mg

1B =IC

&
+ : + luiw

£ L Juadl

el iyl 5ol slse illanal Ay oS A8UAD gl 205 5 Jula
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3- REPORTS

Power Xplorer Oet 22 83
HOHITORING STATUS o
STHRT TIME OTSWISE DCr 22 02 b
CIRCUIT TYFE = Fhace Lue o J
HEMORY CARD: 5200 ME Free B +
4 - -
at +
[Llsl'l
HMeter Harmenics Phasor
I1
Trend Events Prefereances
Power Xplorer Oct 1S @3
MOMITORING STATUS: o .
OSEEISA, 02T 15 02 o ‘pe
CIRCUIT TYFE 3 Phase Wus ° -
HEMORY CARD: 3200 ME Fros o o
FILEMAME:
ELUENTS SnUELD: TE = &
JOURHALS LOGEED: 14z e
Scope HoH Phasor
EN30160 PO Status
Trend Reports Preferences
PO Report Since: 16:57:44, Oct 08 03

Transients

Reports (e Jaral A I A&l (e -
(M’bcmfﬁusl.@_.a\ y2 ‘(’35\“'

Jolaall JSall LS 8l ¢ 5 sl ol -
e baall 48 -PQ Status

Jilaal) JaIL WS Aailal) a je alu -
4 e Al gl e dax)

M\d‘)@‘}g)ﬁd\oyi\w A HeSI AU gt b 53 Jala
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Jial) JRaIL LS il AT g 50 il o8 ol -

Power Xplorer Oct 15 82
MOMITORING STATUS o »:
08:2554, 0ct 15 0F 5
CIRCUIT TVFE = Fhase bue & B
HEMORY CARD: E2.00 ME Free * °
FILEHAHE
EUENTS SALJED: Tz o4 &
JOURNALS LodSED: 9z SR
Scope Phasor
EN30160 PQ Status
Events Reports Preferences
STOP

Cornpliance Statistics
FOWER FREQUEMCY

SUPPLY . “RRIATIONS

FRAaFID VOLTAGE CHANGES

SURFLY Y. UHBALAHCE

HARMONIC AL TAGE

IKTERHARMOKIC WOLTAGE

HMAINS SIEHALLING

[ History ‘L DIsDIP ]l}lin-"nau]

15:30:11. Jul 10 03

B I 9 WAY BEM WEY 3T 9K 98K

to JUll Jaadll

@A\dﬁ\}&éﬂ\b%&%&d&})&

i

EN50160 e bl o8 -

Jalaall JSAI LS 4B (i yo ol

M\d‘)@‘}g)ﬁd\oyﬁw A HeSI AU gt b 53 Jala
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Aapaall 43 Hhll Wldl) Slea Juagh 8 )

Lallis oS3 (B LaS bl jleadl dlaclh 8 Y

) Giley) 5 s Slead) il bl oY

Fomasll Jlea o (bl Slean dalal) 3 813 dilay Jua g o8 Joasll 2y 8
smaSll Slea ) sl cilibal) Jasy &8

Gl =38l 5 (Dran view) deasill Slea Galall Jalaill s o Juadih 8 0
) 2 8 bl Aladl)

ek G claiall e (50l aSaill 3ol e ) 0 e i e haxazal T
el Cila 28 e ali_pl) dgals e

oK;(____jgjﬁ\dﬂm}Mw\sJﬂ\)LG_.z.)cq\)A\ﬁﬂ\Jl_gsg?s Y

Laae Al )1 0S5 Je anll jelain ((data list ) JWAL a8 e 4l e A
oelaa) Calal

oY) )y oy Jada lialy o8 Cale Al e 9

DSV el s AlaAly Anis g adaia o3 o3 CGalall Cad) Y s

Lagal a5y @l 5 dnuilia 5,5 Jabaa fad 8l 5 donilin Allad 5,5 da el jial V)
A slaall S dad alay) A

Cangioaall 380 (alaa s Bl 31 a A 55080 (el ad B joa 3x )Y
IV Jeaills (38 5al) Jsaal) (g prmail) Jalae dad paa oSy

T (5 g (V) 2 (3e) Alail) 5,080 Al 8 zramaall Jalea o pum sl T
gl 50l Jalas e J gandl Jasll 4 gllaall culdiSal)
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‘ C H Capacitance (farads)‘
‘ f System Frequency‘
‘ fH Frequency (Hertz) l
‘ IH Current (amps) ‘
‘ I, IZH Currents of bank or stages being switched and of bank or stage already energized‘
Imax peak|| A peak value calculated without damping. In practical circuits it will be about 90
percent of this value

‘ IhH RMS current (amps) at harmonic (h)‘
‘ KvarH Reactive Power (kvar) ‘
‘ kVA Three-phase transformer rating ‘
‘ Zix Nameplate impedance (%)‘
‘ kVAr” Three-phase capacitor bank ratingl
‘ KVAH Total Power (kVA)‘
| kv|| kilovolts (kv) |
‘ KWH Real Power (kw)‘
Leg Total equivalent inductance per phase between capacitor banks or stages, in
microhenrys

‘ PFH Power Factor (no unit) ‘
‘ P H Real Power (KW)‘
‘ Q” Reactive Power (kvar)l
‘ S H Total Power (KVA)‘
| Subscript1 | Initial
‘ Subscript dH Desired‘
‘ Subscript * H Three Phase‘
‘ Subscript ¥ ” Single Phase l

‘ Subscript LNH Line to Neutral‘
‘ Subscript LLH Line to Line‘
‘ Subscript SCH Short Circuit‘
‘ Th” Single Frequency TIF at harmonic (h)l
£4 Cl Joadl) emall G geall 5 ) olse cillanal Ay je S AL Sl 2 55 Julo
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‘ Vi Harmonic Voltage magnitude‘
‘ Vims Root mean square (rms) value of voltage‘
‘ VLLH Rated maximum voltage in kilovolts‘
‘ I s Root mean square (rms) value of current‘
‘ ISCH Symmetrical rms short-circuit current, in amperes ‘
‘ VpkH Peak magnitude ‘
‘ X Capacitive Reactance (ohms)‘
‘ XCH Capacitive reactance (Q)‘
‘ XLH Inductive reactance (Q)‘
‘ RH Resistance (Q)‘
‘ X Filter inductor - reactance (Q)‘
‘ nH Harmonic at which filter is tuned‘
‘ 0 H Power factor angle ‘

Ciotai = C1+Cot C5+..........

Xc -

o ) Juadl) emall G geall 5 ) olse cillanal Ay je S AL Sl 2 55 Julo




A pall (S 5aS e>all G pall oyl by gl aca g 5 e

10° _ kvar x 1000

Bk @Dl

fap o LZPFOCGENE - (kv)?

1a0n 1000% .

KW
Power Factor =PF —cﬂﬂ—m

kvar
Tﬂﬂ—ﬁ

ke =KW({lmn ﬂi—T-: 6.)

_ -1
Bl_ Cos Pf' Initial Power Factor Angle

_ ~1
8, =Cos™ Pf, Final Power Factor Angle

oY ) Joadl emall G geall 5 ) olse cillanal Ay je S AL Sl 2 55 Julo
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RVA,, =VEuI=F,+Q},

VA, =Vil={ FL+0]

R\FA:E

KVAR,, =3B, ISn8=.0S,, - F,,

KVAR,, =E,ISin8 =,[§:,— P

KW, =“EEI.|.IC°"E=15:-_Q:-

KW, =EyfCos8= S0 - QL

Bank Kvar
% Vditage Rise =————x100
KVA.

" Transformer KVA
¥ Per Unit Transformer Impedancs

KVA
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K = (- ) K A,

H:.x=mu—mx—0"3“"f'

N A A
i} 7

RMS -

RS = Jo 4 o )

DPF -

DPF =cma=kﬂ'4m
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TPF -

TPF =L

= JE‘Y%{:) "1@:1;:1];":::.)

cr=i(ﬁirm=o)
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:(Power Analyzer)

dagdll gl

Y oaal) 30l Jalaa

CAY ol 5l Jales

el @IS 00 Y el 5 jadl)
DEAS YYA Y leall yue 3 ya8l)

Sl LS YYR Y il 5,

g YA e gl

ael LS Vo Il 5,8
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KVAR = KW (Tan 8, — Tan 0,)

0, = cos™ pf, = Initial Power Factor Angle
02 = cos”' pf, = Final Power Factor Angle

KVAR =326.3X0.591 =193 KVAR

%

o gl Uiia 508 b lal

I =260000/ (380 x V3 ) =395 A

A &l I Juall emall G geall 5 ) olse cillanal Ay je S AL Sl 2 55 Julo
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% Voltage Rise = (Bank KVAR /KVA SC) X 100

KVA SC = Transformer KV A / per unit transformer impedance
Per unit transformer impedance = 5.51%
Transformer KVA = 1500

% Voltage Rise = 0.88%

% ,

KVA released — {(1' (PFinitial / PFcorrected)} KVAinitial
KVA released — 97 KVA

% L.R =100 — 100 (original pf/ corrected pf)
% L.R =42%

: %

) =

04 I Juall emall G geall 5 ) olse cillanal Ay je S AL Sl 2 55 Julo
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s siall agall Jlaaly dalall cilild) 5 Ll a5 A 4l Ja gie Jsaadl

4l ol

VLAY aaiall 5l Jalaa

Y sllall 5l Jalas
PRNRAFREEEN g el 5 a4l
JEHERAR el ye 3 a8l

@l g LS YAY 0 Aladl) 3 4l
il ¥ Sl gl

Dl LS Y e Jsaall 5 )28

g gllaall ALY il il :Y g

KVAR =KW (Tan 0, — Tan 0,)

0, = cos™ pf1 = Initial Power Factor Angle
02 = cos™ pf, = Final Power Factor Angle

KVAR =387.5X0.243 =94 KVAR

= X %

4 slaal) il ghadll il el : Ll

1= 113000/ (3300 x V3 )=20 A
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% Voltage Rise = (Bank KVAR /KVA SC) X 100

KVA SC = Transformer KVA / per unit transformer impedance
Per unit transformer impedance = 6.1%

Transformer KVA = 2000

% Voltage Rise =0.35%

% ,

KVA released — {(1' (PFinitial / PF corrected)} KVAinitial
KVA cicased = 45 KVA

% L.R =100 — 100 (original pf/ corrected pf)*
% L.R =18.6%

%, X ,
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C )

a3 il Yhi i | Yhi o | Yhi s ¥ hi aga Y bi aga AIP-EQVEN < gl
49.914 74.805 84.675 71.558 3426.601 3488.4 3425.4 13:34:35 405ms
49.907 74.545 85.195 71.948 3379.801 3445.2 3381.601 13:39:35 405ms
49.909 74.675 85.584 72.078 3362.4 3428.4 3364.2 13:44:35 405ms
49.913 74.675 85.454 71.948 3360.601 3426 3361.801 13:49:35 405ms
49.9 74.805 85.584 72.208 3352.801 3419.4 3355.2 13:54:35 405ms
49.906 74.805 85.584 72.337 3350.4 3415.801 3352.2 13:59:35 405ms
49911 74.805 85.584 72.208 3351 3417.601 3352.801 14:04:35 405ms
49.903 74.805 85.454 72.208 3347.4 3412.801 3349.2 14:09:35 405ms
49.901 74.805 85.195 72.208 3346.801 3410.4 3348 14:14:35 405ms
49.9 74.805 85.195 72.337 3342.601 3406.801 3344.4 14:19:35 405ms
49.916 74.805 85.324 72.467 3342.601 3406.801 3345 14:24:35 405ms
49.912 74.805 85.454 72.467 3344.4 3409.801 3346.801 14:29:35 405ms
49.94 75.195 85.714 72.857 3342 3405.601 3343.2 14:34:35 405ms
49.939 75.454 85.974 72.857 3329.401 3393.601 3330.601 14:39:35 405ms
49.936 74.026 84.415 71.428 3328.801 3393 3330 14:44:35 405ms
49.929 74.026 84.415 71.428 3328.2 3391.801 3329.401 14:49:35 405ms
49.917 75.974 86.623 73.506 3324.601 3388.801 3325.2 14:54:35 405ms
49.91 76.104 86.623 73.376 3319.801 3384.601 3319.801 14:59:35 405ms
49.897 76.104 86.753 73.376 3308.401 33744 3309 15:04:35 405ms
49.929 76.234 87.013 73.506 3314.401 3379.801 3314.401 15:09:35 405ms
49.915 76.493 87.532 74.026 3307.801 33744 3309.601 15:14:35 405ms
49.877 76.493 87.792 74.156 3308.401 3376.2 3310.2 15:19:35 405ms
49.914 76.493 87.792 74.286 3308.401 3376.2 3310.801 15:24:35 405ms

Y gl Sl Gl
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Jalza 3_aal) S B Al
Alladl) 3 yasl) < gl)
3_jadl) ag i) Aadlf
0.83 452500 245000 377500 | 14:29:35 405ms
0.84 455000 245000 380000 | 14:34:35 405ms
0.84 452500 242500 380000 | 14:39:35 405ms
0.83 445000 242500 372500 | 14:44:35 405ms
0.83 445000 242500 372500 | 14:49:35 405ms
0.84 457500 245000 385000 | 14:54:35 405ms
0.84 455000 242500 382500 | 14:59:35 405ms
0.84 455000 242500 382500 | 15:04:35 405ms
0.84 457500 242500 385000 | 15:09:35 405ms
0.84 457500 242500 387500 | 15:14:35 405ms
0.84 460000 242500 387500 | 15:19:35 405ms
0.84 460000 242500 387500 | 15:24:35 405ms
0.84 457500 242500 385000 | 15:29:35 405ms
0.84 455000 242500 385000 | 15:34:35 405ms
0.84 455000 242500 385000 | 15:39:35 405ms
0.84 457500 242500 385000 | 15:44:35 405ms
0.84 457500 242500 385000 | 15:49:35 405ms
0.84 457500 242500 385000 | 15:54:35 405ms
0.84 457500 242500 385000 | 15:59:35 405ms
0.84 457500 242500 385000 | 16:04:35 405ms
0.84 457500 242500 385000 | 16:09:35 405ms
0.84 457500 240000 385000 | 16:14:35 405ms
0.84 455000 240000 385000 | 16:19:35 405ms
0.85 455000 240000 385000 | 16:24:35 405ms
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L2 (kV)

L3 (kV)

L1 (A)

L2 (A)

L3 (A)
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— Normal Period Min
— Normal Period Max
— Normal Period Avg

Sl g agadl Jaad
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(software)
1
N :
1 '__:’ﬁ:ﬁ:f = ':l '_|| JI nw_ — ~ i
_lll.l = ﬂ:_lE';mﬁ n _"q._! L :_'_I'_ " = _PFMHX
3 ‘_‘ ! — PFhig
06
02
{2
{8
LI LI LI o LU LI LU LI LI LI LI 4‘
1éh 16h 16h 0 Ih J 4 [ 10h 1
54l Jalaal M )

(sl Il
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40

-
Pl

U0
240

160

SH LT (V)

40

0

10
4

160

BHILY (V)

40

-
Pl

U0
240

160

SHLY (V)

40

0

u

160

BHILT (A)

40

N
i

U0
240

SHILD (A)

BHILY (A)

Harmonic Order

) gl Jagdads
(st ) sl
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a3 yil) V¥ i i | WoYdad gl [ Yoy hd G | V-Yhdaga | FoYhd e | Yo) ki sga

49.985 131 133 137 3351.601 3420 3361.801
49.994 131 133 137 3352.2 3420.601 3363
SJ.\:\S\ Jalaa L*JM.ES\ SJ-\E‘ Aladl) J.-.I.Q SJ.\ﬁ\ Alladl) SJm\
0.84 234500 125500 196500
0.84 234500 125500 197000
( ) -
a3 yil) Yhi i Yhi g | Yhd W | Ylhisga | Yhiya
49.97 101 118 94 234.07 | 235.76 231
49.998 101 118 93 234.07 | 23582 | 231.04
3)&\ Jalaa 2%)&\2.“ 3).\&\ Aladl) )...\.9 3).\&\ Alladl) 3)&\
0.7 71800 50500 50500
0.7 72800 51100 51300
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( ) ol
a3 il Yhi i | Yhid i | Yhi b | Yhisga | Yhisga | Yhiya
49.951 162 182 157 23464 | 23598 | 231.07
49.93 160 181 155 234.82 236.1 231.27
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No. Error Cause

Control contacts (contactors) are not
connected or are not working correctly

the fuses of the capacitor stages have not

No capacitors message )
P 9 been installed

the current transformer is not located between
power supply and loads (including PFC)

+

individual capacitor stages only have 2-phases
connections to the mains
Defect capacitor message

the defect capacitor stages do not draw a
symmetrical current from the 3 phases

fault in the current transformer

connection

No current in current path
the current transformer is located in the wrong
place

the current transformer ratio is too high

Harmonic over current in The programmed limiting value for the
4 | the capacitor "harmonic over current” is exceeded
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Target power factor not
reached

The operating point of the control relay is
above the control band and if all available
capacitor stages have already been activated

5
( )
) This message indicates that the control relay
No measuring voltage with connected terminal has been put into
6 operation; however no voltage can be
measured at this input at present.
Control relay not working .
or no displays on the front E;)n(t)r;\llvrreolgg voltage has been applied to the
7 | of the control relay y
Stage |nd|cator_I|ghts up; Control circuit not connected correctly or no
however capacitor
. control voltage or No zero conductor at
contactors are not switched
3 | on contactors

Displayed power factor is
less than target power
factor, even though the
control relay has activated

Error in the control circuit or Error in the
capacitor current circuit or system too small

9 | all stages
Capacitors are all connected and P.F. is lower
Under compensation than the Set-pOint Value.
10
o . All capacitors are disconnected and P.F. is
ver compensation . )
11 higher than the set-point value
Low current Current value is 2.5% lower than full scale
12 value
% ’
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Current value is 120% higher than full scale
High current value
13
%
Voltage value is -15% lower than lower rated
Low voltage voltage
14
) -
Voltage value is +10% higher than higher rated
s High voltage voltage
% +
Current value flowing in the capacitors is
16
Internal temperature value is higher than the
. Over temperature set threshold
Can be over voltage, transient voltage due to
switching / lightning or over temperature
18 Insulation breakdown
Low fuse rating, high temperature or bad
connection on terminals
Blown fuse
19
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