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 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح

 

 0  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ  

 اىَظرخذٍح ىيطاقح الاطرٖلاك مصٞفح ذؼرثز اىصؽٜ اىصزف ٍٗؼاىعح اىشزب ٍٞآ ذْقٞح ػَيٞاخ لأُ ّظزاً

 ٍشزٗع تذأ فقذ ، اىَؼاىعح أٗ اىرْقٞح ذنيفح ٍِ %( 41 -21) ؼ٘اىٜ اىطاقح ذنيفح ذَصو ؼٞس اىرشغٞو فٚ

 ٍِ اىطاقح اطرخذاً ٍؼذلاخ ىرزشٞذ اىلاسٍح اىذراطاخ ػَو اىصؽٜ ٗاىصزف اىشزب ٍٞآ قطاع دػٌ

 اىصؽٜ ٗاىصزف اىشزب ىَٞآ اىقاتعح اىشزمح رغثح ٗذؽقٞق اىرشغٞو ّفقاخ خفط إىٚ اى٘ص٘ه أظو

 . اىشزب ٍٞآ ٗإّراض ذْقٞح ٍؽطاخ فٜ اىنٖزتاء اطرٖلاك ذزشٞذ فٜ

 ؼاىح فٚ %0 ىنو اىفاذ٘رج قَٞح إظَاىٜ ٍِ% 1,5 قذرٕا غزاٍح تفزض اىنٖزتاء ذ٘سٝغ شزماخ ٗذقً٘

 قَٞح إظَاىٜ ٍِ%  1,5 ٝؼاده خصَاً ذؼطٚ مَا%  91 ػِ تاىَؽطاخ اىنٖزتٞح اىقذرج ٍؼاٍو ّقص

 ذفادٙ إىٚ ٝؤدٙ اىقذرج ٍؼاٍو ذؽظِٞ فئُ ٗىذىل ،% 95 ؼرٚ% 90 ػِ سٝادج% 0 ىنو اىفاذ٘رج

 . اىنٖزتاء اطرٖلاك قَٞح فٜ إظافٜ ٗفز ػيٚ اىؽص٘ه ٗإٍناّٞح اىغزاٍح

 ٗاىشزمح اىراتؼح تاىشزماخ اىؼاٍيِٞ تؼط قذرج ىزفغ ٍٞذاّٜ ذذرٝثٜ إطار فٜ اىذراطح ذْفٞذ ذٌ ٗقذ

 .ٍظرقثلًا تأّفظٌٖ اىلاسٍح اىَٖاً لإظزاء اىقاتعح

ؼَاه ظٖذ ػيٚ  ملا ٍِ أٗذؼرثز ٍؽطح ٍٞآ اىظٞزم٘ ٍِ أمثز ٍؽطاخ اىزفغ تَذْٝح ٍطزٗغ ٗذؽر٘ٛ 

 اؼَاه اىعٖذ اىَر٘طط ػيٚ ٗذَد اىذراطح  ،ٍر٘طط ٗظٖذ ٍْخفط

 :انخنفٍذ خطىاث

 :ٝيٜ ٍا ىرْفٞذ تاىَشزٗع اىَرخصصِٞ ٍِ ىعْح ذشنٞو ٗذٌ خارظٜ تاطرشارٛ تالاطرؼاّح اىَشزٗع قاً

 .اىََٖح ذيل فٜ اىَظرخذً الأطي٘ب ىشزغ تالأٍز اىَؼِْٞٞ ىيَرذرتِٞ ػَو ٗرشح .0

 اىَرذرتِٞ ظَٞغ ؼع٘ر فٚ ىيَؽطح اىنٖزتٜ اىْظاً ىرؽيٞو اىلاسٍح حاىنٖزتائٞ اىقٞاطاخ إظزاء .0

 فٚ الأظٖشج أؼذز تاطرخذاً تاىَؽطح اىنٖزتٜ اىْظاً مفاءج ػيٚ اىَؤشزج اىؼ٘اٍو ظَٞغ ٗذظعٞو

 .طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرخذاً ىرزشٞذ ٗطٞيح إٝعاد تٖذف اىَعاه ٕذا

 ٗذؽيٞو ٗفٌٖ اىقٞاص أظٖشج اطرخذاً ػيٚ ٍٗظاػذذٌٖ ٗػَيٞاً ّظزٝاً اىَْٖذطِٞ ٍِ فزٝق ذذرٝة .2

 .اىنٖزتٜ اىْظاً فٜ اىَؤشزج اىؼ٘اٍو

 ترغذٝح ذقً٘ ٗاىرٜ اىفزػٞح اىر٘سٝغ ى٘ؼاخ ٗظَٞغ اىؼٍَٜ٘ اىذخ٘ه ىي٘ؼح ذخطٞطٜ رطٌ ػَو .4

 . تاىَؽطح تاىَزؼيرِٞ الأػَاه

 



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح
 

 0  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ

 :اننخائج يهخص

 

 (ظٖذ ٍر٘طط) مٞي٘ ٗاخ 411طيَثح اىزفغ  :أٗلا

  %88: اىذراطح أشْاء اىقذرج ٍؼاٍو   

 %91: ٍنصفاخ ذزمٞة ؼاىح فٚ اىَر٘قغ اىقذرج ٍؼاٍو

 اىفاذ٘رج قَٞح اظَاىٚ ٍِ% 0:ذفادٖٝا طٞرٌ اىرٚ اىَاىٞح اىغزاٍح

 طاػح/ ٗاخ مٞي٘ 248: طاػح/ اىفؼاىح اىقذرج ٍر٘طط

 شٖز/ ٗاخ مٞي٘ 051561: شٖز/ اىفؼاىح اىقذرج ٍر٘طط

 ظْٞٔ 7500 ؼ٘اىٜ :اىَنصفاخ ذزمٞة ؼاىح فٚ طْ٘ٝاً ذ٘فٞزٓ َٝنِ ٍا
 

 ٗتاىراىٜ ظْٞٔ، أىف 80 إىٚ اىقذرج تْفض يحزك نكم اىقذرج ٍؼاٍو ىرؽظِٞ اىصاترح اىَنصفاخ ذنيفح ذصو
 .طْٔ 11 فٜ اىنٖزتاء اطرٖلاك قَٞح ٍِ ذ٘فٞزٓ طٞرٌ ٍا ذؼاده اىي٘ؼح ذنيفح فئُ

 

 مٞي٘ ٗاخ 011طيَثح اىزفغ  :شاّٞاً

  %86: اىذراطح أشْاء اىقذرج ٍؼاٍو   

 %91: ٍنصفاخ ذزمٞة ؼاىح فٚ اىَر٘قغ اىقذرج ٍؼاٍو

 اىفاذ٘رج قَٞح اظَاىٚ ٍِ %0:ذفادٖٝا طٞرٌ اىرٚ اىَاىٞح اىغزاٍح

 طاػح/ ٗاخ مٞي٘ 018,6: طاػح/ اىفؼاىح اىقذرج ٍر٘طط

 شٖز/ ٗاخ مٞي٘ 051090: شٖز/ اىفؼاىح اىقذرج ٍر٘طط

 ظْٞٔ 0000 ؼ٘اىٜ :اىَنصفاخ ذزمٞة ؼاىح فٚ طْ٘ٝاً ذ٘فٞزٓ َٝنِ ٍا
 

   ظْٞٔ، أىف  00ٚ إى اىقذرج تْفض يحزك نكم اىقذرج ٍؼاٍو ىرؽظِٞ اىصاترح اىَنصفاخ ذنيفح ذصو
 .٘اخطْ 8  فٜ اىنٖزتاء اطرٖلاك قَٞح ٍِ ذ٘فٞزٓ طٞرٌ ٍا ذؼاده اىي٘ؼح ذنيفح فئُ ٗتاىراىٜ

 



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح

 

 2  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ  

 اىَْخفطاىذخ٘ه اىزئٞظٜ ىيعٖذ  :شاىصاً

  %1,67: اىذراطح أشْاء اىقذرج ٍؼاٍو   

 %91: ٍنصفاخ ذزمٞة ؼاىح فٚ اىَر٘قغ اىقذرج ٍؼاٍو

 اىفاذ٘رج قَٞح اظَاىٚ ٍِ %02:ذفادٖٝا طٞرٌ اىرٚ اىَاىٞح اىغزاٍح

 طاػح/ ٗاخ مٞي٘ 07,9: طاػح/ اىفؼاىح اىقذرج ٍر٘طط

 شٖز/ ٗاخ مٞي٘ 01188: شٖز/ اىفؼاىح اىقذرج ٍر٘طط

 ظْٞٔ 78111 ؼ٘اىٜ: اىي٘ؼح ذزمٞة ؼاىح فٚ طْ٘ٝاً ذ٘فٞزٓ َٝنِ ٍا

 طٞرٌ ٍا ذؼاده اىي٘ؼح ذنيفح فئُ ٗتاىراىٜ ظْٞٔ، أىف 41إىٚ  اىقذرج ٍؼاٍو ذؽظِٞ ى٘ؼح ذنيفح قَٞحذصو 

 الإظزاءاخ ظَٞغ ذفاصٞو اىفْٜ اىرقزٝز ٗٝ٘ظػ ، طْ٘اخ 5 فٜ اىنٖزتاء اطرٖلاك قَٞح ٍِ ذ٘فٞزٓ

 . اىذراطح تٖذٓ ذَد اىرٜ ٗاىقٞاطاخ

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح
 

 4  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ

 

 

 الأول انفصم

  نها انسيني وانجدول انقياش أػًال في انًستخديت والأجهسة انقدرة يُؼايم تحسين نجنت أػًال
 

 :ىػه ٌحخىي

 انقذرة يؼايم ححسٍن نجنت أػًال 
 نلأػًال انشينً انجذول 

 
 

 

 

 

 

 

 

 



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح

 

 5  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ  

 

 

: انقدرة يُؼايم تحسين نجنت أػًال



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح
 

 6  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ

 نهجنت انسيني انجدول

     

0
 

 0250101 

0-  

0-  

2- 

 

4-  

5- 

 

 



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح

 

 7  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ  

6- 

 

0  0450101  

 

 

 

 

 

 

 

 

2
 

 0550101  

 

 

 

 

 

   

0 411 01 

0 01101

2  00.5 



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح
 

 8  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ

 

 
 

 

 

 

 

 

 

 

 

 



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح

 

 9  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ  

 

 انثاني انفصم

 

 انقدرة ؼايميٌ تحسين بًكثفاث انخاصت وانحساباث اننتائج تحهيم

 

 

 

 :ىػه  ٌحخىي

 اننخائج ححهٍم  
 

 

 



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح
 

 01  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ

 

1,9

  انقياساث نتائج

    

0 651 

65100

41.551

1 89 

 

0411 

41100

09.051

1 87

24870.5

091.6

296 

1 88 

5

011 

01100

05.551

1 88

018.6

002

040.4 

1 86 



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح

 

 00  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ  

411651

    

07 9 00 9 27 6 1 67 

 

 

 

 

 

 

 

 

 



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح
 

 00  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ

244

1 88

1,90

296

091 6

248

KVAR = KW (Tan θ1 – Tan θ2)

θ1 = cos-1 pf1 = Initial Power Factor Angle

θ0 = cos-1 pf2 = Final Power Factor Angle 

KVAR = 348X 0.114 =40 KVAR 

1,9040

01

1,901,9

 

 



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح

 

 02  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ  

KVA released = {(1- (PFinitial / PFcorrected)} KVAinitial

KVA released = 17.2 kVA 

07 0

% L.R = 100 – 100 (original pf / corrected pf) 2

% L.R =8.5% 

1,9

1,91,51,10

1,91,71,7

01,101,7

01,101,9

4111 880X1,51

0

1,9



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح
 

 04  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ

 

 

 

 

 

 

 

044

1 86

1,90

040 4

002

018 6



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح

 

 05  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ  

KVAR = KW (Tan θ1 – Tan θ2)

θ1 = cos-1 pf1 = Initial Power Factor Angle

θ0 = cos-1 pf2 = Final Power Factor Angle 

KVAR = 208.6X 0.167 =35 KVAR 

1,9035

01

1,901,9

 

 

KVA released = {(1- (PFinitial / PFcorrected)} KVAinitial

KVA released = 15.7kVA 

05 7



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح
 

 06  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ

% L.R = 100 – 100 (original pf / corrected pf) 2

% L.R =12.6% 

1,9

1,91,51,10

1,91,71,7

01,101,7

01,101,9

4111 864X1,50

0

1,9

1 67

1,90

27 6

00 9

07 9



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح

 

 07  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ  

KVAR = KW (Tan θ1 – Tan θ2)

θ1 = cos-1 pf1 = Initial Power Factor Angle

θ0 = cos-1 pf2 = Final Power Factor Angle 

KVAR = 27.9X 0.769 = 22 KVAR 

1,9022

05

00x0 0506

65

04

1,901,9

 

 



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح
 

 08  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ

I = 30000/ (281 x √2 ) = 46 A

34

% Voltage Rise = (Bank KVAR / KVA SC ) X 100 

KVA SC = Transformer KVA / per unit transformer impedance

Per unit transformer impedance = 6%

Transformer KVA = 300 

% Voltage Rise = 0.6%   

4 4

KVA released = {(1- (PFinitial / PFcorrected)} KVAinitial

KVA released = 10.2 kVA

% L.R = 100 – 100 (original pf / corrected pf) 2

% L.R =47% 

1,9

1,91,51,10

1,91,71,7



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح

 

 09  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ  

01,101,7

01,101,9

0.672X001 

X1 511

1,9

40000

 

 

 

 

 

 

 

 

 

 

 

 

 



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح
 

 01  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ

 

 

 

 انثانث انفصم

 

 

 تىصياث

 

 

 

 :ىػه ٌحخىي

 انطاقت اسخخذاو حزشٍذ 
 بانًحطت انكهزبً اننظاو كفاءة نخحسٍن حىصٍاث 

 
 

 

 

 

 

 

 

 



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح

 

 00  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ  

 انطاقت استخداو ترشيد



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح
 

 00  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ

 بانًحطت انكهربي اننظاو كفاءة نتحسين تىصياث

1 

1- Inductive and capacitive compensation 

2- 20ms response time 

3- Semiconductor switching 

4- Each phase controlled separately 

5- 32+2 step resolution 

6- Automatic failure detection 

7- Harmonic suppression 

8- Remote monitoring 

9- Correction tolerance +/- 2VAR 

10- Insufficient compensation and over temperature alarm relay

11- RS-485 MODBUS RTU 

0 

1 

 



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح

 

 02  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ  

 

 

 

 الأول انًهحق
 انكهربائيت انقىي ينظىيت

 

 :ػهً ٌحخىي

 انخىسٌغ نظى 
 انخىسٌغ يحطاث 
 وخصائصها الأحًال أنىاع 
 انقىي يثهث 
 انقذرة يُؼايم 
 انقذرة يُؼايم حأثٍزاث 
 انقذرة يُؼايم ححسٍن يًٍشاث 
 انكهزبٍت نهًحزكاث انقذرة يُؼايم حصحٍح 

 

 

 

 

 

 

 

 

 



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح
 

 04  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ

0. Generation Plant  

0. Transmission lines 

2. Distribution system 

51

. 

 Distribution Systemsانتىزيغ نظى

0.  Sub transmission 

0. Substation  Distribution

2. Primary feeders

4. Distribution transformers

5. Secondary circuits

6. Service drops 

 

 

 

 

 

 



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح

 

 05  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ  

SubstationsDistributionانتىزيغٍ يحطاث

0. Power transformers 

 

0. Circuit breakers 

 

2. Disconnecting Switches  

 

4. Station buses and insulators  

 

5. Current Limiting reactors  

 

6. Shunt reactors  

 

7. Current transformers  

 

8. Potential transformers 

 

9. Capacitor voltage transformers  

 

01. Coupling Capacitors 

 

00. Series Capacitors 

 

00. Shunt Capacitors 

 

02. Lighting arresters  

 

04. Protective relays 



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح
 

 06  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ

 

05. Station batteries 

 

06. Earthling System  

 

07. Electrical instruments 

 

08. Line traps 

 

09. ٙ 

 

 
 
 

 
 

 اىعٖذ رفغ ٍؽ٘ه



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح

 

 07  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ  

 

 

 

 

 

 

 

 

 ذ٘سٝغ ٍؽ٘ه

 

 

 

 

 

 

 

 

 ذ٘سٝغ ٍؽ٘ه



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح
 

 08  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ

 

 

 اىنٖزتاء ذ٘ىٞذ ٍؽطح

 



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح

 

 09  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ  

 وخصائصها الأحًال أنىاع
 

0

0

2

4

 

 انكهربيت الأحًال خصائص

04



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح
 

 21  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ

04

0521

0521

0-  

0-  

2-  

011001

. 

  



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح

 

 20  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ  

 

 

 

 

 

0- 

0-  



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح
 

 20  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ

2610141 4011 5

01 

21651

61x241x01011x401x50121

21651

65101211,62062,0

KWh ] KWxhr[  

x 6544

 x02x14



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح

 

 22  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ  

x6544

 x 02x14

 x02

04

97,5 

21AB071  

97 507126 0



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح
 

 24  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ

load diversity

1

Pn  P1, P2, P3PS

PSPn P1, P2, P3



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح

 

 25  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ  

601,514,425,281,061,595

911

6015144252810615950694w 

06949110.99

 : انحًم تنىع

0- 02 



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح
 

 26  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ

 KW01115

KW01119

KW21116,5

0- 

0111011121110.22 

0-  

0111011121110111 

2- 0 

00 221 750



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح

 

 27  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ  

0-  
 

0-  
 

2-  

0-  

0-  

  انحًم تغيراث

0-  

0-  

 

 

 

 



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح
 

 28  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ

 انقىي يثهث

S = P + J Q 

S = P + JQL 

 انقدرة يؼايم

(KVAR

(KVA 

φ COS

Cos φ = P / S    



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح

 

 29  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ  

0- 

0- 

2- 

4- 

5- 

6- 

7



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح
 

 41  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ

 انقدرة يؼايم تأثيراث

0

0

2

91

4

5

6



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح

 

 40  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ  

7

5- 

 انقدرة يؼايم تحسين يًيساث

0 

0

2

4

5

6

 



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح
 

 40  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ

IL91

IC

91

I = IL - IC 

IC081IL 

Q = V (IL – IC) = QL - QC



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح

 

 42  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ  

 تانكهربي نهًحركاث ةانقدر يؼايم تصحيح

0-  

0-  

2- leakage reactance

4- magnetizing current 



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح
 

 44  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ

01

61

011

1,7575

75x75011x0110,77778

1,901,95

1,9



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح

 

 45  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ  

bulk correction.

1 95

0,1

static correction 



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح
 

 46  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ

stator

rotor

0,1

81

01

61

1 95



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح

 

 47  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ  

contactors

 



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح
 

 48  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ

1,7

1,95input 

reactorsDC bus reactors

transients

75

 

51



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح

 

 49  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ  

 

81

01

61

 

passive harmonic filter



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح
 

 51  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ

third harmonics

(0) 

 

(0) 

 

(2)  

(4) 

 



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح

 

 50  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ  

passive filter LCR



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح
 

 50  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ

 

 

 

 

 انثاني انًهحق

 

 

 نهًحطت انكهربي انخطي وانًخطط والإشكال بانًنحنياث بانًىقغ تسجيهها تى انتي انقياساث
 

 

 

     

 



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح

 

 52  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ  

 واث. ك 044طهًبت رفغ  :أولا

 

 

 

 

 

 

 

 انىقج انخارٌخ
 خط جهذ

1 
 خط جهذ

2 

 خط جهذ

1 

 خط حٍار

1 
0 خط حٍار  

 خط حٍار

1 
 انخزدد

23/05/2010 
13:55:48 

192ms 
11136 11162 11142 19.574 21.299 20.758 50.096 

23/05/2010 
13:56:18 

192ms 
11136 11160 11140 19.553 21.257 20.717 50.09 

23/05/2010 
13:56:48 

192ms 
11136 11158 11140 19.532 21.216 20.675 50.087 

23/05/2010 
13:57:18 

192ms 
11138 11160 11138 19.491 21.195 20.655 50.083 

23/05/2010 
13:57:48 

192ms 
11136 11158 11138 19.532 21.195 20.655 50.082 

23/05/2010 
13:58:18 

192ms 
11134 11158 11140 19.512 21.195 20.675 50.078 

23/05/2010 
13:58:48 

192ms 
11140 11166 11144 19.491 21.195 20.655 50.073 

23/05/2010 
13:59:18 

192ms 
11140 11164 11146 19.491 21.174 20.675 50.072 

23/05/2010 
13:59:48 

192ms 
11140 11166 11148 19.47 21.174 20.675 50.072 

23/05/2010 
14:00:18 

192ms 
11140 11166 11148 19.47 21.174 20.675 50.078 

23/05/2010 
14:00:48 

192ms 
11142 11164 11148 19.47 21.153 20.675 50.08 

23/05/2010 
14:01:18 

192ms 
11142 11164 11150 19.221 20.904 20.468 50.085 



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح
 

 54  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ

 

 

 

 

 

 

انفؼانت انقذرة انىقج انخارٌخ  
 انغٍز انقذرة

 انفؼانت
انظاهزٌت انقذرة  يؼايم انقذرة  

23/05/2010 13:55:48 192ms 349333.344 190666.672 396000 0.88 

23/05/2010 13:56:18 192ms 348000 190666.672 396000 0.88 

23/05/2010 13:56:48 192ms 348000 190666.672 394666.688 0.88 

23/05/2010 13:57:18 192ms 348000 190666.672 394666.688 0.88 

23/05/2010 13:57:48 192ms 348000 190666.672 394666.688 0.88 

23/05/2010 13:58:18 192ms 348000 190666.672 394666.688 0.88 

23/05/2010 13:58:48 192ms 346666.688 190666.672 394666.688 0.88 

23/05/2010 13:59:18 192ms 346666.688 190666.672 394666.688 0.88 

23/05/2010 13:59:48 192ms 346666.688 190666.672 394666.688 0.88 

23/05/2010 14:00:18 192ms 346666.688 190666.672 394666.688 0.88 

23/05/2010 14:00:48 192ms 346666.688 190666.672 394666.688 0.88 

23/05/2010 14:01:18 192ms 342666.688 189333.344 389333.344 0.88 



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح

 

 55  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ  

 

 وانخٍار نهجهذ حخطٍطً رسى

 

Normal Period Min

Normal Period Max

Normal Period Av g

L
1

2
 
(
k

V
)

11.2

11.184

11.168

11.152

11.136

11.12

 

Normal Period Min

Normal Period Max

Normal Period Av g

L
2

3
 
(
k

V
)

11.22

11.204

11.188

11.172

11.156

11.14

 

Normal Period Min

Normal Period Max

Normal Period Av g

L
3

1
 
(
k

V
)

11.2

11.184

11.168

11.152

11.136

11.12

 

Normal Period Min

Normal Period Max

Normal Period Av g

L
1

 
(
A

)

20

16

12

8

4

0

 

Normal Period Min

Normal Period Max

Normal Period Av g

L
2

 
(
A

)

25

20

15

10

5

0

 

Normal Period Min

Normal Period Max

Normal Period Av g

14:0114:0013:5913:5813:5713:56

L
3

 
(
A

)

25

20

15

10

5

0

 



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح
 

 56  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ

 

 نًؼايم انقذره حخطٍطً رسى

PF Min

PF Max

PF Av g

14:0114:0013:5913:5813:5713:56

 

T
o

t
a

l
 
(
P

F
)

0.9

0.85

0.8

0.75

0.7

0.65



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح

 

 57  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ  

 

 

 نهخىافقٍاث حخطٍطً رسى

%
H

1
L

1
2

 
(
V

)

1
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0.6
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%
H

1
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%
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%
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(
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)

5
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3

2

1

0

%
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1
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(
A
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0

Harmonic Order

THD 3 5 7
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 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح
 

 58  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ

 واث. ك 442طهًبت رفغ  :ثانيا

 انىقج انخارٌخ
 خط جهذ

1-0  

 خط جهذ

0-1  

 خط جهذ

1-1  
-1 خط حٍار

0 
1-0 خط حٍار  

 خط حٍار

1-1  
 انخزدد

24/05/2010 11:51:24 860ms 11122 11146 11130 12.452 12.605 12.517 49.917 

24/05/2010 11:52:24 860ms 11124 11144 11132 12.446 12.589 12.508 49.915 

24/05/2010 11:53:24 860ms 11124 11148 11134 12.427 12.583 12.502 49.921 

24/05/2010 11:54:24 860ms 11128 11154 11136 12.43 12.598 12.499 49.922 

24/05/2010 11:55:24 860ms 11128 11156 11134 12.421 12.595 12.483 49.918 

24/05/2010 11:56:24 860ms 11126 11156 11134 12.415 12.602 12.486 49.915 

24/05/2010 11:57:24 860ms 11126 11156 11132 12.399 12.586 12.471 49.908 

24/05/2010 11:58:24 860ms 11120 11152 11130 12.393 12.58 12.471 49.901 

24/05/2010 11:59:24 860ms 11120 11150 11130 12.411 12.598 12.496 49.914 

24/05/2010 12:00:24 860ms 11118 11148 11128 12.393 12.577 12.48 49.908 

24/05/2010 12:01:24 860ms 11124 11152 11136 12.399 12.577 12.483 49.914 

 

 

انفؼانت انقذرة انىقج انخارٌخ  
 انغٍز انقذرة

 انفؼانت
انظاهزٌت انقذرة انقذرة يؼايم   

24/05/2010 11:51:24 860ms 208600 123000 241400 0.86 

24/05/2010 11:52:24 860ms 208400 122800 241200 0.86 

24/05/2010 11:53:24 860ms 208400 122800 241200 0.86 

24/05/2010 11:54:24 860ms 208600 123000 241400 0.86 

24/05/2010 11:55:24 860ms 208400 122800 241200 0.86 

24/05/2010 11:56:24 860ms 208400 122800 241200 0.86 

24/05/2010 11:57:24 860ms 208000 122800 240800 0.86 

24/05/2010 11:58:24 860ms 208000 122600 240600 0.86 

24/05/2010 11:59:24 860ms 208200 122800 241000 0.86 

24/05/2010 12:00:24 860ms 208000 122600 240600 0.86 

24/05/2010 12:01:24 860ms 208000 122600 240800 0.86 

 



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح

 

 59  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ  

 

 

 وانخٍار نهجهذ حخطٍطً رسى

Normal Period Min

Normal Period Max

Normal Period Av g

L
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V
)
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11.1

 

Normal Period Min

Normal Period Max
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 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح
 

 61  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ
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 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح

 

 60  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ  
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 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح
 

 60  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ

 اندخىل انرئيسي نهجهد انًنخفض :ثانثا

 

0 خط جهذ  1 خط جهذ انىقج انخارٌخ 1 خط حٍار  1 خط جهذ  0 خط حٍار  1 خط حٍار   انخزدد 

24/05/2010 13:37:14 974ms 230.61 230.35 231.49 19 5 64 49.868 

24/05/2010 13:42:14 974ms 230.8 230.54 231.63 18 5 64 49.873 

24/05/2010 13:47:14 974ms 230.87 230.63 231.68 18 4 65 49.884 

24/05/2010 13:52:14 974ms 230.98 230.82 231.85 18 2 66 49.884 

24/05/2010 13:57:14 974ms 230.87 230.66 231.71 18 2 66 49.879 

24/05/2010 14:02:14 974ms 230.73 230.51 231.59 18 2 66 49.877 

24/05/2010 14:07:14 974ms 230.83 230.57 231.65 18 2 66 49.885 

24/05/2010 14:12:14 974ms 230.81 230.6 231.68 18 2 66 49.889 

24/05/2010 14:17:14 974ms 230.78 230.6 231.7 18 2 66 49.89 

24/05/2010 14:22:14 974ms 230.66 230.55 231.57 19 2 66 49.881 

24/05/2010 14:27:14 974ms 230.77 230.6 231.68 18 2 66 49.895 

24/05/2010 14:32:14 974ms 230.83 230.61 231.7 18 2 66 49.896 

24/05/2010 14:37:14 974ms 230.85 230.63 231.79 17 2 66 49.904 

24/05/2010 14:42:14 974ms 230.93 230.78 231.95 17 2 66 49.911 

24/05/2010 14:47:14 974ms 231.12 230.91 232.1 17 2 66 49.918 

24/05/2010 14:52:14 974ms 231.21 231.05 232.27 17 2 66 49.929 

24/05/2010 14:57:14 974ms 231.18 231.07 232.2 17 2 66 49.928 

24/05/2010 15:02:14 974ms 231.18 231.06 232.08 17 2 66 49.923 

24/05/2010 15:07:14 974ms 231.08 230.89 231.97 17 2 66 49.916 

24/05/2010 15:12:14 974ms 231.08 230.93 232.02 17 2 66 49.916 

24/05/2010 15:17:14 974ms 230.98 230.82 231.92 18 2 66 49.919 

24/05/2010 15:22:14 974ms 230.93 230.84 231.84 18 2 65 49.92 

24/05/2010 15:27:14 974ms 230.95 230.9 231.89 18 2 66 49.923 

24/05/2010 15:32:14 974ms 231.11 231.1 232.07 17 2 66 49.927 

24/05/2010 15:37:14 974ms 231.05 231.09 231.98 17 2 66 49.924 



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح

 

 62  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ  

0 خط جهذ  1 خط جهذ انىقج انخارٌخ 1 خط حٍار  1 خط جهذ  0 خط حٍار  1 خط حٍار   انخزدد 

24/05/2010 15:42:14 974ms 231.25 231.33 232.17 17 2 66 49.919 

24/05/2010 15:47:14 974ms 231.25 231.24 232.02 17 2 66 49.912 

24/05/2010 15:52:14 974ms 231.29 231.23 232.06 17 2 66 49.905 

24/05/2010 15:57:14 974ms 231.18 231.11 232 18 3 65 49.91 

24/05/2010 16:02:14 974ms 230.21 230.21 231.1 18 5 64 49.884 

24/05/2010 16:07:14 974ms 230.24 230.11 231 19 5 64 49.886 

24/05/2010 16:12:14 974ms 230.22 230.06 231.1 20 5 65 49.964 

24/05/2010 16:17:14 974ms 230.15 230.08 230.98 20 5 65 50.002 

24/05/2010 16:22:14 974ms 230.08 230.01 230.81 20 5 67 49.987 

24/05/2010 16:27:14 974ms 229.63 229.43 230.51 20 5 67 49.993 

24/05/2010 16:32:14 974ms 229.65 229.39 230.7 19 5 67 49.974 

24/05/2010 16:37:14 974ms 229.68 229.38 230.7 19 5 68 49.934 

24/05/2010 16:42:14 974ms 229.82 229.5 230.88 19 5 68 49.95 

24/05/2010 16:47:14 974ms 229.8 229.46 230.75 19 5 67 49.976 

24/05/2010 16:52:14 974ms 229.65 229.27 230.59 19 5 67 49.985 

24/05/2010 16:57:14 974ms 229.45 229.11 230.39 19 5 67 49.977 

24/05/2010 17:02:14 974ms 229.45 229.07 230.47 19 5 67 49.997 

24/05/2010 17:07:14 974ms 229.48 229.07 230.46 19 5 67 49.98 

24/05/2010 17:12:14 974ms 229.37 228.95 230.36 19 5 66 49.999 

24/05/2010 17:17:14 974ms 229.16 228.8 230.17 20 5 67 49.932 

24/05/2010 17:22:14 974ms 229.09 228.86 230.14 20 5 67 49.946 

24/05/2010 17:27:14 974ms 229.3 228.96 230.32 19 5 66 49.951 

24/05/2010 17:32:14 974ms 229.53 229.12 230.59 19 5 66 49.972 

24/05/2010 17:37:14 974ms 229.64 229.18 230.8 19 5 66 49.962 

24/05/2010 17:42:14 974ms 229.66 229.27 230.67 19 5 67 49.964 

24/05/2010 17:47:14 974ms 229.64 229.2 230.69 19 5 66 49.972 

24/05/2010 17:52:14 974ms 229.45 229.09 230.62 19 5 67 49.962 



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح
 

 64  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ

0 خط جهذ  1 خط جهذ انىقج انخارٌخ 1 خط حٍار  1 خط جهذ  0 خط حٍار  1 خط حٍار   انخزدد 

24/05/2010 17:57:14 974ms 229.37 229.11 230.51 19 5 66 49.972 

24/05/2010 18:02:14 974ms 229.51 229.14 230.68 18 5 66 49.985 

24/05/2010 18:07:14 974ms 229.7 229.29 230.81 19 4 66 49.973 

24/05/2010 18:12:14 974ms 230.05 229.75 231.26 19 2 68 49.963 

24/05/2010 18:17:14 974ms 229.98 229.62 231.22 19 2 68 49.981 

24/05/2010 18:22:14 974ms 229.99 229.62 231.18 19 2 68 49.974 

24/05/2010 18:27:14 974ms 229.89 229.43 231.15 18 2 68 49.962 

24/05/2010 18:32:14 974ms 229.89 229.45 231.07 18 2 67 49.967 

24/05/2010 18:37:14 974ms 229.6 229.18 230.94 18 2 67 50.002 

24/05/2010 18:42:14 974ms 229.13 228.52 230.34 18 2 63 49.972 

24/05/2010 18:47:14 974ms 228.48 227.73 229.64 17 2 62 49.983 

24/05/2010 18:52:14 974ms 227.69 226.94 228.87 17 2 62 49.932 

24/05/2010 18:57:14 974ms 227.39 226.65 228.52 18 2 62 49.913 

24/05/2010 19:02:14 974ms 226.95 226.21 228.12 18 2 62 49.922 

24/05/2010 19:07:14 974ms 226.94 226.31 228.06 18 2 62 49.917 

24/05/2010 19:12:14 974ms 226.46 225.79 227.62 19 2 62 49.904 

24/05/2010 19:17:14 974ms 226.22 225.52 227.35 19 2 61 49.917 

24/05/2010 19:22:14 974ms 226.13 225.38 227.22 18 2 62 49.925 

24/05/2010 19:27:14 974ms 226.48 225.77 227.52 18 2 62 49.975 

24/05/2010 19:32:14 974ms 226.07 225.33 227.25 18 2 62 49.985 

24/05/2010 19:37:14 974ms 226.16 225.37 227.22 18 2 62 49.988 

24/05/2010 19:42:14 974ms 226.05 225.32 227.16 18 2 62 49.995 

24/05/2010 19:47:14 974ms 226.11 225.36 227.14 18 2 62 49.997 

24/05/2010 19:52:14 974ms 225.99 225.29 227.01 18 2 61 49.971 

24/05/2010 19:57:14 974ms 226.14 225.38 227.14 18 2 62 50.008 

24/05/2010 20:02:14 974ms 226.04 225.31 227.09 18 2 62 50.005 

24/05/2010 20:07:14 974ms 225.96 225.27 227.03 18 2 61 49.982 



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح

 

 65  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ  

0 خط جهذ  1 خط جهذ انىقج انخارٌخ 1 خط حٍار  1 خط جهذ  0 خط حٍار  1 خط حٍار   انخزدد 

24/05/2010 20:12:14 974ms 225.79 225.14 226.93 19 2 61 49.975 

24/05/2010 20:17:14 974ms 225.81 225.08 226.94 19 2 61 50.013 

24/05/2010 20:22:14 974ms 226.49 226.01 227.36 18 2 62 49.975 

24/05/2010 20:27:14 974ms 226.87 226.32 227.66 18 2 62 50.018 

24/05/2010 20:32:14 974ms 226.95 226.39 227.78 18 2 62 49.988 

24/05/2010 20:37:14 974ms 226.93 226.43 227.8 18 2 62 50.015 

24/05/2010 20:42:14 974ms 226.86 226.29 227.69 18 2 62 49.995 

24/05/2010 20:47:14 974ms 226.83 226.27 227.69 18 2 62 50 

24/05/2010 20:52:14 974ms 226.79 226.21 227.6 18 2 62 50.009 

24/05/2010 20:57:14 974ms 226.9 226.37 227.63 18 2 62 50.008 

24/05/2010 21:02:14 974ms 226.94 226.34 227.71 18 2 62 50 

24/05/2010 21:07:14 974ms 226.86 226.34 227.65 19 2 62 50.038 

24/05/2010 21:12:14 974ms 226.99 226.48 228.05 19 2 65 50.044 

24/05/2010 21:17:14 974ms 227.12 226.59 228.24 19 2 66 50.028 

24/05/2010 21:22:14 974ms 227.16 226.66 228.28 18 2 66 49.998 

24/05/2010 21:27:14 974ms 227.21 226.48 228.3 18 2 66 50.032 

24/05/2010 21:32:14 974ms 227.16 226.45 228.34 18 2 66 50.026 

24/05/2010 21:37:14 974ms 227.3 226.67 228.45 18 2 66 50.026 

24/05/2010 21:42:14 974ms 227.4 226.83 228.5 18 2 66 49.974 

24/05/2010 21:47:14 974ms 227.47 226.69 228.55 18 2 66 49.954 

24/05/2010 21:52:14 974ms 227.59 226.84 228.63 18 2 66 49.977 

24/05/2010 21:57:14 974ms 227.55 226.83 228.63 18 2 66 50.002 

24/05/2010 22:02:14 974ms 227.58 226.81 228.65 18 2 66 50.024 

24/05/2010 22:07:14 974ms 227.48 226.66 228.62 19 2 66 49.999 

24/05/2010 22:12:14 974ms 227.74 227.11 228.75 19 2 66 50.011 

24/05/2010 22:17:14 974ms 227.86 227.25 228.87 19 2 66 50.006 

24/05/2010 22:22:14 974ms 228.03 227.32 229.06 18 2 66 50.019 



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح
 

 66  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ

0 خط جهذ  1 خط جهذ انىقج انخارٌخ 1 خط حٍار  1 خط جهذ  0 خط حٍار  1 خط حٍار   انخزدد 

24/05/2010 22:27:14 974ms 228.13 227.55 229.22 18 2 66 50 

24/05/2010 22:32:14 974ms 228.26 227.59 229.27 18 2 66 50.033 

24/05/2010 22:37:14 974ms 228.22 227.54 229.37 18 2 66 49.996 

24/05/2010 22:42:14 974ms 228.43 227.75 229.46 18 2 66 50.035 

24/05/2010 22:47:14 974ms 229.31 228.68 230.12 18 2 67 50.028 

24/05/2010 22:52:14 974ms 229.06 228.44 229.84 18 2 66 50.001 

24/05/2010 22:57:14 974ms 229.25 228.65 229.95 18 2 66 49.963 

24/05/2010 23:02:14 974ms 229.36 228.82 230.13 19 2 66 49.931 

24/05/2010 23:07:14 974ms 229.35 228.87 230.2 19 2 67 49.953 

24/05/2010 23:12:14 974ms 229.46 229.09 230.22 19 2 67 49.97 

24/05/2010 23:17:14 974ms 229.59 229.33 230.35 19 2 67 50.028 

24/05/2010 23:22:14 974ms 229.49 229.28 230.3 19 2 67 50.042 

24/05/2010 23:27:14 974ms 229.32 228.95 230.22 19 2 67 50.013 

24/05/2010 23:32:14 974ms 229.47 229.04 230.25 19 2 67 49.958 

24/05/2010 23:37:14 974ms 229.51 229.25 230.23 19 2 67 49.964 

24/05/2010 23:42:14 974ms 229.55 229.5 230.26 19 2 66 50.023 

24/05/2010 23:47:14 974ms 230.02 229.86 230.75 19 2 67 50.036 

24/05/2010 23:52:14 974ms 230.18 230.02 230.89 19 2 67 50.013 

24/05/2010 23:57:14 974ms 230.29 230.12 231.04 19 2 67 50.006 

25/05/2010 00:02:14 974ms 230.41 230.18 231.18 20 2 67 50.009 

25/05/2010 00:07:14 974ms 230.49 230.3 231.35 20 2 67 50.034 

25/05/2010 00:12:14 974ms 230.76 230.5 231.61 20 2 67 50.039 

25/05/2010 00:17:14 974ms 230.77 230.43 231.62 20 2 67 50.005 

25/05/2010 00:22:14 974ms 230.64 230.36 231.54 19 2 67 49.945 

25/05/2010 00:27:14 974ms 230.29 229.91 231.23 19 2 66 49.949 

25/05/2010 00:32:14 974ms 230.24 229.84 231.16 19 2 66 49.987 

25/05/2010 00:37:14 974ms 230.44 230.11 231.27 19 2 67 49.978 



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح

 

 67  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ  

0 خط جهذ  1 خط جهذ انىقج انخارٌخ 1 خط حٍار  1 خط جهذ  0 خط حٍار  1 خط حٍار   انخزدد 

25/05/2010 00:42:14 974ms 230.63 230.37 231.46 19 2 67 49.984 

25/05/2010 00:47:14 974ms 230.66 230.43 231.41 19 2 67 50.041 

25/05/2010 00:52:14 974ms 230.78 230.59 231.63 19 2 67 50.049 

25/05/2010 00:57:14 974ms 230.88 230.63 231.75 19 2 67 50.049 

25/05/2010 01:02:14 974ms 230.94 230.59 231.92 19 2 67 49.999 

25/05/2010 01:07:14 974ms 231.1 230.72 232.08 20 2 67 50.026 

25/05/2010 01:12:14 974ms 231.21 230.93 232.21 20 2 67 49.978 

25/05/2010 01:17:14 974ms 231.39 231.04 232.36 20 2 67 49.994 

25/05/2010 01:22:14 974ms 231.46 231.03 232.41 19 2 67 50.052 

25/05/2010 01:27:14 974ms 231.18 230.68 232.16 18 2 67 49.97 

25/05/2010 01:32:14 974ms 231.33 230.86 232.24 18 2 67 49.947 

25/05/2010 01:37:14 974ms 231.53 231.27 232.36 19 2 67 49.978 

25/05/2010 01:42:14 974ms 231.34 230.98 232.15 18 2 67 49.903 

25/05/2010 01:47:14 974ms 231.45 231.18 232.2 19 2 67 49.934 

25/05/2010 01:52:14 974ms 231.45 231.24 232.19 19 2 67 49.944 

25/05/2010 01:57:14 974ms 231.17 231.08 231.86 18 2 67 49.986 

25/05/2010 02:02:14 974ms 231.13 230.98 231.78 19 2 67 49.998 

25/05/2010 02:07:14 974ms 231.39 231.16 232.14 19 2 67 49.968 

25/05/2010 02:12:14 974ms 231.48 231.27 232.31 19 2 67 50.038 

25/05/2010 02:17:14 974ms 231.78 231.46 232.66 19 2 67 50.014 

25/05/2010 02:22:14 974ms 231.78 231.46 232.64 18 2 67 49.965 

25/05/2010 02:27:14 974ms 231.78 231.47 232.59 18 2 67 49.941 

25/05/2010 02:32:14 974ms 231.73 231.52 232.52 19 2 67 49.925 

25/05/2010 02:37:14 974ms 231.62 231.4 232.39 20 2 67 49.914 

25/05/2010 02:42:14 974ms 231.47 231.32 232.23 20 2 67 49.93 

25/05/2010 02:47:14 974ms 231.23 231.16 231.94 20 2 67 49.957 

25/05/2010 02:52:14 974ms 231.36 231.25 232.16 20 2 67 49.916 



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح
 

 68  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ

0 خط جهذ  1 خط جهذ انىقج انخارٌخ 1 خط حٍار  1 خط جهذ  0 خط حٍار  1 خط حٍار   انخزدد 

25/05/2010 02:57:14 974ms 231.3 231.22 231.99 20 2 67 49.93 

25/05/2010 03:02:14 974ms 231.15 231.09 231.88 20 2 67 49.971 

25/05/2010 03:07:14 974ms 231.25 231.16 231.86 21 2 64 50.012 

25/05/2010 03:12:14 974ms 231.16 231.14 231.76 21 2 63 50.023 

25/05/2010 03:17:14 974ms 231.23 231.11 231.85 21 2 63 50.059 

25/05/2010 03:22:14 974ms 231.27 231.18 231.83 20 2 63 50.014 

25/05/2010 03:27:14 974ms 231.48 231.27 232.12 20 2 63 49.984 

25/05/2010 03:32:14 974ms 231.52 231.32 232.18 20 2 63 49.963 

25/05/2010 03:37:14 974ms 231.51 231.21 232.14 20 2 63 49.898 

25/05/2010 03:42:14 974ms 231.52 231.17 232.07 20 2 63 49.869 

25/05/2010 03:47:14 974ms 231.57 231.25 232.21 20 2 63 49.863 

25/05/2010 03:52:14 974ms 231.61 231.34 232.24 20 2 63 49.894 

25/05/2010 03:57:14 974ms 231.64 231.4 232.34 20 2 66 49.936 

25/05/2010 04:02:14 974ms 231.64 231.41 232.44 20 2 67 49.893 

25/05/2010 04:07:14 974ms 231.71 231.51 232.43 21 2 67 49.963 

25/05/2010 04:12:14 974ms 231.85 231.62 232.7 21 2 67 49.963 

25/05/2010 04:17:14 974ms 231.91 231.64 232.85 21 2 68 49.97 

25/05/2010 04:22:14 974ms 232 231.75 232.93 21 2 68 49.98 

25/05/2010 04:27:14 974ms 232.1 231.83 232.94 20 2 68 49.968 

25/05/2010 04:32:14 974ms 232.1 231.85 232.91 20 2 68 49.971 

25/05/2010 04:37:14 974ms 232.03 231.79 232.85 20 2 68 49.941 

25/05/2010 04:42:14 974ms 232.08 231.79 232.84 20 2 68 49.945 

25/05/2010 04:47:14 974ms 232.32 231.95 233.12 20 2 68 49.979 

25/05/2010 04:52:14 974ms 232.31 231.93 233.04 20 2 68 49.953 

25/05/2010 04:57:14 974ms 232.14 231.84 232.82 21 2 68 49.94 

25/05/2010 05:02:14 974ms 232.3 231.98 232.96 21 2 68 49.932 

25/05/2010 05:07:14 974ms 232.3 232.05 232.98 21 2 68 49.967 



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح

 

 69  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ  

0 خط جهذ  1 خط جهذ انىقج انخارٌخ 1 خط حٍار  1 خط جهذ  0 خط حٍار  1 خط حٍار   انخزدد 

25/05/2010 05:12:14 974ms 232.55 232.26 233.36 22 2 68 49.968 

25/05/2010 05:17:14 974ms 232.71 232.43 233.6 22 2 68 49.986 

25/05/2010 05:22:14 974ms 232.43 232.34 233.14 22 2 68 49.974 

25/05/2010 05:27:14 974ms 232.55 232.38 233.25 21 2 68 49.988 

25/05/2010 05:32:14 974ms 232.53 232.35 233.2 21 2 68 50.021 

25/05/2010 05:37:14 974ms 232.88 232.6 233.64 21 2 68 50.004 

25/05/2010 05:42:14 974ms 232.9 232.64 233.66 21 2 69 49.982 

25/05/2010 05:47:14 974ms 232.88 232.66 233.5 21 2 68 49.988 

25/05/2010 05:52:14 974ms 232.84 232.66 233.57 21 2 68 49.922 

25/05/2010 05:57:14 974ms 232.7 232.59 233.42 21 2 68 49.954 

25/05/2010 06:02:14 974ms 232.89 232.67 233.41 18 2 68 50.008 

25/05/2010 06:07:14 974ms 232.96 232.65 233.62 18 2 68 49.968 

25/05/2010 06:12:14 974ms 232.77 232.43 233.52 18 2 68 49.913 

25/05/2010 06:17:14 974ms 232.43 232.22 233.14 18 2 68 49.942 

25/05/2010 06:22:14 974ms 232.44 232.17 233.16 18 2 68 50.022 

25/05/2010 06:27:14 974ms 232.28 232.01 233.08 18 2 68 49.977 

25/05/2010 06:32:14 974ms 232.3 232.02 233.02 17 2 68 49.933 

25/05/2010 06:37:14 974ms 232.23 232.07 232.95 17 2 68 49.96 

25/05/2010 06:42:14 974ms 232.37 232.16 233.04 17 2 69 50.001 

25/05/2010 06:47:14 974ms 232.56 232.32 233.31 17 2 69 50.004 

25/05/2010 06:52:14 974ms 232.38 232.22 233.11 17 2 69 49.965 

25/05/2010 06:57:14 974ms 232.49 232.27 233.22 17 2 69 49.942 

25/05/2010 07:02:14 974ms 232.21 231.88 233.07 19 2 68 49.872 

25/05/2010 07:07:14 974ms 232 231.9 232.86 27 2 68 49.899 

25/05/2010 07:12:14 974ms 231.95 231.86 232.84 23 2 68 49.943 

25/05/2010 07:17:14 974ms 232.14 231.99 233.05 21 2 69 49.987 

25/05/2010 07:22:14 974ms 231.91 231.73 232.9 22 2 68 49.956 



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح
 

 71  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ

0 خط جهذ  1 خط جهذ انىقج انخارٌخ 1 خط حٍار  1 خط جهذ  0 خط حٍار  1 خط حٍار   انخزدد 

25/05/2010 07:27:14 974ms 231.75 231.52 232.62 22 2 68 49.934 

25/05/2010 07:32:14 974ms 231.79 231.54 232.64 22 2 68 49.968 

25/05/2010 07:37:14 974ms 231.42 231.28 232.27 30 9 70 49.937 

25/05/2010 07:42:14 974ms 231.34 231.14 232.29 36 14 73 49.934 

25/05/2010 07:47:14 974ms 231.03 230.83 231.8 35 16 71 49.919 

25/05/2010 07:52:14 974ms 230.25 230.14 231.05 40 18 71 49.946 

25/05/2010 07:57:14 974ms 230.18 230.13 231.13 41 18 67 49.997 

25/05/2010 08:02:14 974ms 230.42 230.18 231.32 42 20 65 49.938 

25/05/2010 08:07:14 974ms 230.32 230.15 231.18 38 16 65 49.932 

25/05/2010 08:12:14 974ms 230 229.84 230.82 36 16 65 49.946 

25/05/2010 08:17:14 974ms 230.05 229.69 230.81 38 19 65 50.013 

25/05/2010 08:22:14 974ms 230.34 230.06 231.16 37 18 65 49.996 

25/05/2010 08:27:14 974ms 230.25 229.93 231.05 38 18 65 49.96 

25/05/2010 08:32:14 974ms 230.07 229.92 230.95 41 17 65 49.952 

25/05/2010 08:37:14 974ms 229.43 229.21 230.5 60 37 66 49.996 

25/05/2010 08:42:14 974ms 229.36 229.09 230.53 62 39 66 49.975 

25/05/2010 08:47:14 974ms 229.93 229.72 230.81 37 17 65 49.961 

25/05/2010 08:52:14 974ms 229.71 229.43 230.73 50 26 65 49.952 

25/05/2010 08:57:14 974ms 229.62 229.39 230.68 56 31 65 49.971 

25/05/2010 09:02:14 974ms 229.92 229.73 230.81 39 18 65 49.94 

25/05/2010 09:07:14 974ms 229.82 229.73 230.77 43 21 65 49.981 

25/05/2010 09:12:14 974ms 229.7 229.55 230.8 51 27 65 49.934 

25/05/2010 09:17:14 974ms 229.59 229.38 230.65 54 29 65 49.983 

25/05/2010 09:22:14 974ms 229.72 229.46 230.73 51 25 65 49.957 

25/05/2010 09:27:14 974ms 229.91 229.74 230.73 39 17 65 49.969 

25/05/2010 09:32:14 974ms 229.68 229.47 230.56 41 17 65 49.976 

25/05/2010 09:37:14 974ms 229.69 229.45 230.49 39 17 65 49.969 



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح

 

 70  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ  

0 خط جهذ  1 خط جهذ انىقج انخارٌخ 1 خط حٍار  1 خط جهذ  0 خط حٍار  1 خط حٍار   انخزدد 

25/05/2010 09:42:14 974ms 229.85 229.59 230.68 38 17 65 50.024 

25/05/2010 09:47:14 974ms 228.87 228.61 229.9 54 29 67 49.942 

25/05/2010 09:52:14 974ms 229.35 229.12 230.2 49 26 72 49.942 

25/05/2010 09:57:14 974ms 229.04 228.79 230.16 57 28 72 49.895 

25/05/2010 10:02:14 974ms 229.2 229.05 230.29 51 19 72 49.891 

25/05/2010 10:07:14 974ms 229.04 228.95 230.26 51 18 72 49.982 

25/05/2010 10:12:14 974ms 228.98 228.91 230.19 54 21 73 49.976 

25/05/2010 10:17:14 974ms 228.94 228.75 230.03 50 22 72 49.976 

25/05/2010 10:22:14 974ms 229.04 228.79 230.14 52 19 72 49.983 

25/05/2010 10:27:14 974ms 228.9 228.7 229.96 47 19 72 49.967 

25/05/2010 10:32:14 974ms 228.7 228.52 229.91 51 25 73 49.962 

25/05/2010 10:37:14 974ms 229 228.72 230.13 48 24 72 49.957 

25/05/2010 10:42:14 974ms 228.73 228.51 229.75 32 13 70 49.909 

25/05/2010 10:47:14 974ms 229 228.85 230 31 10 69 49.936 

25/05/2010 10:52:14 974ms 229.16 229.03 230.16 36 9 69 50.002 

25/05/2010 10:57:14 974ms 229.06 228.77 229.95 40 17 68 50.01 

25/05/2010 11:02:14 974ms 228.7 228.43 229.82 41 16 66 49.959 

25/05/2010 11:07:14 974ms 229.17 229.07 230.33 38 9 69 49.993 

 

 

انفؼانت انقذرة انىقج انخارٌخ  
 انغٍز انقذرة

 انفؼانت
انظاهزٌت انقذرة انقذرة يؼايم   

24/05/2010 13:37:14 974ms 9100 12000 19600 0.45 

24/05/2010 13:42:14 974ms 9000 12200 19400 0.44 

24/05/2010 13:47:14 974ms 8800 12700 19500 0.44 

24/05/2010 13:52:14 974ms 8400 13500 19600 0.43 

24/05/2010 13:57:14 974ms 8500 13400 19500 0.43 

24/05/2010 14:02:14 974ms 8400 13400 19500 0.43 



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح
 

 70  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ

انفؼانت انقذرة انىقج انخارٌخ  
 انغٍز انقذرة

 انفؼانت
انظاهزٌت انقذرة انقذرة يؼايم   

24/05/2010 14:07:14 974ms 8500 13300 19400 0.43 

24/05/2010 14:12:14 974ms 8400 13400 19500 0.43 

24/05/2010 14:17:14 974ms 8600 13200 19600 0.43 

24/05/2010 14:22:14 974ms 8600 13200 19700 0.43 

24/05/2010 14:27:14 974ms 8500 13200 19700 0.43 

24/05/2010 14:32:14 974ms 8400 13300 19500 0.43 

24/05/2010 14:37:14 974ms 8400 13400 19500 0.43 

24/05/2010 14:42:14 974ms 8400 13500 19500 0.43 

24/05/2010 14:47:14 974ms 8400 13400 19500 0.43 

24/05/2010 14:52:14 974ms 8400 13400 19600 0.43 

24/05/2010 14:57:14 974ms 8400 13400 19500 0.43 

24/05/2010 15:02:14 974ms 8400 13400 19500 0.43 

24/05/2010 15:07:14 974ms 8400 13400 19500 0.43 

24/05/2010 15:12:14 974ms 8400 13400 19500 0.43 

24/05/2010 15:17:14 974ms 8600 13200 19700 0.43 

24/05/2010 15:22:14 974ms 9000 12800 19500 0.46 

24/05/2010 15:27:14 974ms 9000 12900 19700 0.46 

24/05/2010 15:32:14 974ms 8900 13200 19500 0.45 

24/05/2010 15:37:14 974ms 8900 13100 19400 0.46 

24/05/2010 15:42:14 974ms 8700 13200 19500 0.45 

24/05/2010 15:47:14 974ms 8700 13100 19400 0.45 

24/05/2010 15:52:14 974ms 8700 13200 19400 0.44 

24/05/2010 15:57:14 974ms 8900 12700 19400 0.45 

24/05/2010 16:02:14 974ms 9100 11800 19100 0.46 

24/05/2010 16:07:14 974ms 9200 11900 19200 0.45 

24/05/2010 16:12:14 974ms 9100 12000 19700 0.44 



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح

 

 72  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ  

انفؼانت انقذرة انىقج انخارٌخ  
 انغٍز انقذرة

 انفؼانت
انظاهزٌت انقذرة انقذرة يؼايم   

24/05/2010 16:17:14 974ms 9300 11800 19700 0.45 

24/05/2010 16:22:14 974ms 9300 11800 19600 0.44 

24/05/2010 16:27:14 974ms 9100 12100 19600 0.43 

24/05/2010 16:32:14 974ms 8900 12300 19400 0.43 

24/05/2010 16:37:14 974ms 8900 12300 19500 0.43 

24/05/2010 16:42:14 974ms 8800 12400 19600 0.42 

24/05/2010 16:47:14 974ms 8900 12200 19500 0.43 

24/05/2010 16:52:14 974ms 8900 12300 19400 0.43 

24/05/2010 16:57:14 974ms 8900 12300 19500 0.43 

24/05/2010 17:02:14 974ms 8900 12300 19500 0.43 

24/05/2010 17:07:14 974ms 8900 12300 19600 0.43 

24/05/2010 17:12:14 974ms 9000 12200 19500 0.44 

24/05/2010 17:17:14 974ms 9100 12000 19600 0.44 

24/05/2010 17:22:14 974ms 9100 12100 19700 0.43 

24/05/2010 17:27:14 974ms 9000 12100 19400 0.44 

24/05/2010 17:32:14 974ms 8900 12200 19300 0.44 

24/05/2010 17:37:14 974ms 9000 12200 19400 0.44 

24/05/2010 17:42:14 974ms 8900 12400 19500 0.43 

24/05/2010 17:47:14 974ms 9000 12200 19400 0.44 

24/05/2010 17:52:14 974ms 9000 12300 19400 0.44 

24/05/2010 17:57:14 974ms 8900 12300 19300 0.44 

24/05/2010 18:02:14 974ms 9000 12200 19300 0.44 

24/05/2010 18:07:14 974ms 8800 12400 19400 0.44 

24/05/2010 18:12:14 974ms 8600 13200 19700 0.43 

24/05/2010 18:17:14 974ms 8600 13200 19700 0.43 

24/05/2010 18:22:14 974ms 8700 13200 19700 0.43 



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح
 

 74  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ

انفؼانت انقذرة انىقج انخارٌخ  
 انغٍز انقذرة

 انفؼانت
انظاهزٌت انقذرة انقذرة يؼايم   

24/05/2010 18:27:14 974ms 8500 13400 19500 0.43 

24/05/2010 18:32:14 974ms 8500 13400 19500 0.43 

24/05/2010 18:37:14 974ms 8500 13300 19400 0.43 

24/05/2010 18:42:14 974ms 9800 11800 18400 0.52 

24/05/2010 18:47:14 974ms 9700 11600 18200 0.53 

24/05/2010 18:52:14 974ms 9700 11400 18000 0.53 

24/05/2010 18:57:14 974ms 9800 11300 18100 0.53 

24/05/2010 19:02:14 974ms 9800 11300 18100 0.54 

24/05/2010 19:07:14 974ms 9900 11200 18200 0.54 

24/05/2010 19:12:14 974ms 9900 11100 18300 0.54 

24/05/2010 19:17:14 974ms 9900 11100 18300 0.53 

24/05/2010 19:22:14 974ms 9900 11200 18200 0.54 

24/05/2010 19:27:14 974ms 9700 11400 18100 0.53 

24/05/2010 19:32:14 974ms 9600 11400 18000 0.53 

24/05/2010 19:37:14 974ms 9500 11600 18100 0.52 

24/05/2010 19:42:14 974ms 9500 11600 18000 0.52 

24/05/2010 19:47:14 974ms 9500 11600 18100 0.52 

24/05/2010 19:52:14 974ms 9500 11600 18000 0.52 

24/05/2010 19:57:14 974ms 9500 11600 18000 0.52 

24/05/2010 20:02:14 974ms 9500 11600 18000 0.52 

24/05/2010 20:07:14 974ms 9600 11400 18100 0.52 

24/05/2010 20:12:14 974ms 9600 11300 18200 0.52 

24/05/2010 20:17:14 974ms 9600 11400 18200 0.52 

24/05/2010 20:22:14 974ms 9600 11500 18100 0.52 

24/05/2010 20:27:14 974ms 9600 11600 18100 0.52 

24/05/2010 20:32:14 974ms 9500 11600 18100 0.52 



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح

 

 75  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ  

انفؼانت انقذرة انىقج انخارٌخ  
 انغٍز انقذرة

 انفؼانت
انظاهزٌت انقذرة انقذرة يؼايم   

24/05/2010 20:37:14 974ms 9600 11600 18100 0.52 

24/05/2010 20:42:14 974ms 9600 11600 18100 0.52 

24/05/2010 20:47:14 974ms 9600 11600 18100 0.52 

24/05/2010 20:52:14 974ms 9600 11600 18100 0.52 

24/05/2010 20:57:14 974ms 9600 11600 18100 0.52 

24/05/2010 21:02:14 974ms 9600 11600 18100 0.52 

24/05/2010 21:07:14 974ms 9700 11500 18400 0.52 

24/05/2010 21:12:14 974ms 8700 12700 19200 0.45 

24/05/2010 21:17:14 974ms 8500 13000 19400 0.43 

24/05/2010 21:22:14 974ms 8400 13000 19100 0.43 

24/05/2010 21:27:14 974ms 8300 13100 19100 0.43 

24/05/2010 21:32:14 974ms 8300 13100 19100 0.43 

24/05/2010 21:37:14 974ms 8400 13100 19200 0.43 

24/05/2010 21:42:14 974ms 8400 13100 19100 0.43 

24/05/2010 21:47:14 974ms 8400 13100 19100 0.43 

24/05/2010 21:52:14 974ms 8400 13100 19200 0.43 

24/05/2010 21:57:14 974ms 8400 13100 19200 0.43 

24/05/2010 22:02:14 974ms 8400 13100 19200 0.43 

24/05/2010 22:07:14 974ms 8500 12900 19400 0.44 

24/05/2010 22:12:14 974ms 8600 12900 19400 0.44 

24/05/2010 22:17:14 974ms 8500 13000 19400 0.43 

24/05/2010 22:22:14 974ms 8400 13100 19200 0.43 

24/05/2010 22:27:14 974ms 8400 13200 19300 0.43 

24/05/2010 22:32:14 974ms 8500 13200 19300 0.43 

24/05/2010 22:37:14 974ms 8400 13200 19300 0.43 

24/05/2010 22:42:14 974ms 8400 13200 19300 0.43 



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح
 

 76  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ

انفؼانت انقذرة انىقج انخارٌخ  
 انغٍز انقذرة

 انفؼانت
انظاهزٌت انقذرة انقذرة يؼايم   

24/05/2010 22:47:14 974ms 8400 13200 19400 0.43 

24/05/2010 22:52:14 974ms 8400 13100 19300 0.43 

24/05/2010 22:57:14 974ms 8400 13100 19300 0.43 

24/05/2010 23:02:14 974ms 8500 13000 19400 0.43 

24/05/2010 23:07:14 974ms 8600 12900 19600 0.43 

24/05/2010 23:12:14 974ms 8600 12900 19700 0.44 

24/05/2010 23:17:14 974ms 8600 13000 19700 0.43 

24/05/2010 23:22:14 974ms 8600 13100 19600 0.43 

24/05/2010 23:27:14 974ms 8600 13100 19500 0.43 

24/05/2010 23:32:14 974ms 8600 13100 19500 0.43 

24/05/2010 23:37:14 974ms 8600 13100 19500 0.44 

24/05/2010 23:42:14 974ms 8500 13100 19500 0.43 

24/05/2010 23:47:14 974ms 8600 13100 19600 0.43 

24/05/2010 23:52:14 974ms 8700 13100 19700 0.43 

24/05/2010 23:57:14 974ms 8600 13100 19700 0.43 

25/05/2010 00:02:14 974ms 8700 13000 19800 0.44 

25/05/2010 00:07:14 974ms 8700 13000 20000 0.43 

25/05/2010 00:12:14 974ms 8900 12900 20000 0.44 

25/05/2010 00:17:14 974ms 9000 12900 19800 0.45 

25/05/2010 00:22:14 974ms 9000 12900 19700 0.45 

25/05/2010 00:27:14 974ms 9000 12900 19500 0.45 

25/05/2010 00:32:14 974ms 9000 12900 19500 0.45 

25/05/2010 00:37:14 974ms 9000 12900 19600 0.45 

25/05/2010 00:42:14 974ms 9000 12900 19700 0.45 

25/05/2010 00:47:14 974ms 9100 12900 19700 0.45 

25/05/2010 00:52:14 974ms 9000 13000 19700 0.45 



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح

 

 77  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ  

انفؼانت انقذرة انىقج انخارٌخ  
 انغٍز انقذرة

 انفؼانت
انظاهزٌت انقذرة انقذرة يؼايم   

25/05/2010 00:57:14 974ms 9000 13000 19800 0.45 

25/05/2010 01:02:14 974ms 9200 12800 19800 0.46 

25/05/2010 01:07:14 974ms 9200 12800 20000 0.45 

25/05/2010 01:12:14 974ms 9200 12700 20000 0.46 

25/05/2010 01:17:14 974ms 9100 12800 19900 0.45 

25/05/2010 01:22:14 974ms 9000 13100 19700 0.45 

25/05/2010 01:27:14 974ms 8900 13000 19500 0.45 

25/05/2010 01:32:14 974ms 8900 13000 19600 0.45 

25/05/2010 01:37:14 974ms 9000 13000 19700 0.45 

25/05/2010 01:42:14 974ms 8900 13000 19600 0.45 

25/05/2010 01:47:14 974ms 9000 13000 19600 0.45 

25/05/2010 01:52:14 974ms 9000 13000 19600 0.45 

25/05/2010 01:57:14 974ms 9000 13000 19600 0.45 

25/05/2010 02:02:14 974ms 8900 12900 19600 0.45 

25/05/2010 02:07:14 974ms 9100 12800 19800 0.45 

25/05/2010 02:12:14 974ms 9100 12800 19900 0.45 

25/05/2010 02:17:14 974ms 9100 12900 19900 0.45 

25/05/2010 02:22:14 974ms 8900 13000 19700 0.45 

25/05/2010 02:27:14 974ms 9000 13000 19600 0.45 

25/05/2010 02:32:14 974ms 9000 13000 19600 0.45 

25/05/2010 02:37:14 974ms 9200 12500 20000 0.45 

25/05/2010 02:42:14 974ms 9300 12600 20000 0.46 

25/05/2010 02:47:14 974ms 9300 12600 20000 0.46 

25/05/2010 02:52:14 974ms 9200 12700 20000 0.45 

25/05/2010 02:57:14 974ms 9200 12500 19900 0.46 

25/05/2010 03:02:14 974ms 9200 12600 19900 0.46 



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح
 

 78  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ

انفؼانت انقذرة انىقج انخارٌخ  
 انغٍز انقذرة

 انفؼانت
انظاهزٌت انقذرة انقذرة يؼايم   

25/05/2010 03:07:14 974ms 10000 11500 19500 0.5 

25/05/2010 03:12:14 974ms 10300 11100 19300 0.53 

25/05/2010 03:17:14 974ms 10300 11100 19300 0.53 

25/05/2010 03:22:14 974ms 10100 11200 19100 0.52 

25/05/2010 03:27:14 974ms 10200 11300 19100 0.52 

25/05/2010 03:32:14 974ms 10100 11300 19100 0.52 

25/05/2010 03:37:14 974ms 10200 11200 19100 0.53 

25/05/2010 03:42:14 974ms 10200 11200 19100 0.52 

25/05/2010 03:47:14 974ms 10200 11200 19100 0.52 

25/05/2010 03:52:14 974ms 10200 11200 19100 0.52 

25/05/2010 03:57:14 974ms 9200 12400 19900 0.46 

25/05/2010 04:02:14 974ms 8900 12800 20100 0.44 

25/05/2010 04:07:14 974ms 9000 12700 20300 0.44 

25/05/2010 04:12:14 974ms 9000 12700 20400 0.44 

25/05/2010 04:17:14 974ms 9100 12700 20400 0.44 

25/05/2010 04:22:14 974ms 9000 12900 20400 0.43 

25/05/2010 04:27:14 974ms 8900 12900 20200 0.44 

25/05/2010 04:32:14 974ms 9000 12900 20200 0.44 

25/05/2010 04:37:14 974ms 8900 12900 20200 0.43 

25/05/2010 04:42:14 974ms 8900 12900 20200 0.44 

25/05/2010 04:47:14 974ms 9000 12900 20300 0.44 

25/05/2010 04:52:14 974ms 8900 13000 20300 0.43 

25/05/2010 04:57:14 974ms 9000 12800 20300 0.44 

25/05/2010 05:02:14 974ms 9100 12800 20400 0.44 

25/05/2010 05:07:14 974ms 9100 12700 20500 0.44 

25/05/2010 05:12:14 974ms 9200 12600 20700 0.44 
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انفؼانت انقذرة انىقج انخارٌخ  
 انغٍز انقذرة

 انفؼانت
انظاهزٌت انقذرة انقذرة يؼايم   

25/05/2010 05:17:14 974ms 9200 12600 20700 0.44 

25/05/2010 05:22:14 974ms 9200 12600 20600 0.44 

25/05/2010 05:27:14 974ms 9100 12800 20400 0.44 

25/05/2010 05:32:14 974ms 9000 12800 20400 0.43 

25/05/2010 05:37:14 974ms 9100 12900 20500 0.43 

25/05/2010 05:42:14 974ms 9100 12900 20600 0.43 

25/05/2010 05:47:14 974ms 9100 12800 20500 0.44 

25/05/2010 05:52:14 974ms 9100 12800 20500 0.43 

25/05/2010 05:57:14 974ms 9000 12800 20500 0.43 

25/05/2010 06:02:14 974ms 8600 13600 19700 0.43 

25/05/2010 06:07:14 974ms 8500 13700 19700 0.42 

25/05/2010 06:12:14 974ms 8700 13500 19800 0.43 

25/05/2010 06:17:14 974ms 8600 13500 19800 0.43 

25/05/2010 06:22:14 974ms 8600 13400 19800 0.43 

25/05/2010 06:27:14 974ms 8500 13600 19600 0.43 

25/05/2010 06:32:14 974ms 8500 13700 19500 0.42 

25/05/2010 06:37:14 974ms 8500 13700 19500 0.42 

25/05/2010 06:42:14 974ms 8400 13700 19500 0.42 

25/05/2010 06:47:14 974ms 8400 13700 19500 0.42 

25/05/2010 06:52:14 974ms 8400 13700 19500 0.42 

25/05/2010 06:57:14 974ms 8400 13700 19500 0.42 

25/05/2010 07:02:14 974ms 8800 13300 19900 0.43 

25/05/2010 07:07:14 974ms 10700 13300 21700 0.48 

25/05/2010 07:12:14 974ms 9800 13200 20900 0.46 

25/05/2010 07:17:14 974ms 9200 13200 20400 0.44 

25/05/2010 07:22:14 974ms 9300 12900 20500 0.44 
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انفؼانت انقذرة انىقج انخارٌخ  
 انغٍز انقذرة

 انفؼانت
انظاهزٌت انقذرة انقذرة يؼايم   

25/05/2010 07:27:14 974ms 9300 12800 20600 0.44 

25/05/2010 07:32:14 974ms 9400 12900 20600 0.45 

25/05/2010 07:37:14 974ms 13900 12900 24000 0.56 

25/05/2010 07:42:14 974ms 19000 12600 27800 0.68 

25/05/2010 07:47:14 974ms 19000 11300 27200 0.68 

25/05/2010 07:52:14 974ms 20600 10900 28700 0.7 

25/05/2010 07:57:14 974ms 19500 6900 28300 0.67 

25/05/2010 08:02:14 974ms 18800 5700 28100 0.66 

25/05/2010 08:07:14 974ms 18300 6700 26800 0.67 

25/05/2010 08:12:14 974ms 17800 6800 26200 0.66 

25/05/2010 08:17:14 974ms 18700 6100 27400 0.67 

25/05/2010 08:22:14 974ms 18400 6400 27100 0.67 

25/05/2010 08:27:14 974ms 18500 6200 27200 0.67 

25/05/2010 08:32:14 974ms 19200 6200 27800 0.68 

25/05/2010 08:37:14 974ms 27400 2700 36600 0.74 

25/05/2010 08:42:14 974ms 27900 3300 37600 0.73 

25/05/2010 08:47:14 974ms 18200 6500 26800 0.67 

25/05/2010 08:52:14 974ms 20900 3600 31400 0.65 

25/05/2010 08:57:14 974ms 21800 3000 33900 0.63 

25/05/2010 09:02:14 974ms 18600 5900 27500 0.67 

25/05/2010 09:07:14 974ms 19500 5400 28800 0.67 

25/05/2010 09:12:14 974ms 21200 2900 32000 0.65 

25/05/2010 09:17:14 974ms 21600 2700 33100 0.64 

25/05/2010 09:22:14 974ms 21000 3600 31500 0.66 

25/05/2010 09:27:14 974ms 18500 6300 27200 0.67 

25/05/2010 09:32:14 974ms 19100 6500 27500 0.68 
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انفؼانت انقذرة انىقج انخارٌخ  
 انغٍز انقذرة

 انفؼانت
انظاهزٌت انقذرة انقذرة يؼايم   

25/05/2010 09:37:14 974ms 18800 6700 27100 0.68 

25/05/2010 09:42:14 974ms 18600 6700 27000 0.68 

25/05/2010 09:47:14 974ms 24400 3400 33400 0.72 

25/05/2010 09:52:14 974ms 26300 7500 33300 0.79 

25/05/2010 09:57:14 974ms 25600 5800 34900 0.73 

25/05/2010 10:02:14 974ms 21900 8500 31700 0.69 

25/05/2010 10:07:14 974ms 22100 8600 31800 0.69 

25/05/2010 10:12:14 974ms 23100 7400 33200 0.69 

25/05/2010 10:17:14 974ms 21400 7300 32000 0.66 

25/05/2010 10:22:14 974ms 22100 8400 32100 0.68 

25/05/2010 10:27:14 974ms 21400 8300 31100 0.68 

25/05/2010 10:32:14 974ms 22500 7000 32900 0.68 

25/05/2010 10:37:14 974ms 21700 8300 31900 0.68 

25/05/2010 10:42:14 974ms 16100 12100 25500 0.62 

25/05/2010 10:47:14 974ms 14500 12400 24200 0.58 

25/05/2010 10:52:14 974ms 15200 12400 25000 0.59 

25/05/2010 10:57:14 974ms 19300 8500 27500 0.68 

25/05/2010 11:02:14 974ms 19500 7900 27700 0.69 

25/05/2010 11:07:14 974ms 15400 12100 25400 0.59 
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 انكايهت انقٍاساث ػزض روابط
 

 

 كٍهى واث 244طهًباث رفغ 

 

 واث كٍهى 044 رفغ طهًباث

 

 سً نهجهذ انًخىسطانزئٍ انذخىل

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

measurment/400kw%20pump/Untitled.xlsx
measurment/200%20kw%20pump/Untitled.xlsx
measurment/low/Untitled.xlsx
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 انثانث انًهحق

 

 

   انًستخديت انقياش أجهسة

 

 

 

 :ىػه ٌحخىي

 انقٍاص فً انًسخخذو انجهاس ػن نبذة 
 انجهاس اسخخذاو طزٌقت 
 انجهاس يًٍشاث  
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Features Of Fluke 434/435  
 
 
 

Introduction  
The Analyzer offers an extensive and powerful set of measurements to check power  
distribution systems. Some give a general impression of power system performance.  
Others are used to investigate specific details. This chapter gives an overview 
on how to perform measurements in a logical order.  

 

General Measurements  
To check if voltage leads and current clamps are connected correctly, use Scope  
Waveform and Scope Phasor. The clamps are marked with an arrow to facilitate proper signal 
polarity  

To get a general impression of the quality of a power system use MONITOR. The  
MONITOR key displays a screen with Bar Graphs that show quality aspects of the phase  
voltages. A Bar Graph changes from green to red if the related aspect does not meet the  
limits. Up to 7 different sets of limits can be chosen for Fluke 435: a number of them are  
user programmable. One of these sets is the limits according to the EN50160 norm. For  
each quality aspect submenus with detailed information are attainable via the function  
keys F1 ... F5.  

Numerical data is shown by Volts/Amps/Hertz. For this press the MENU key. Then  
select Volts/Amps/Hertz and press F5 - OK to display a Meter screen with the present  
values of voltages (rms and peak), currents (rms and peak), frequency and Crest Factors  
per phase. Press F5 - TREND so display the course over time of these values.  
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Measuring modes to investigate details  
Phase voltages. Should be close to the nominal value. Voltage waveforms must be a sine wave 
that is smooth and free from distortion. Use Scope Waveform to check the  
waveform shape. Use Dips & Swells to record sudden voltage changes. Use Transients mode to 
capture voltage anomalies.  

 

Phase currents. Use Volts/Amps/Hertz and Dips & Swells to check current/voltage  
relations. Use Inrush Current to record sudden current increases like motor inrush.  

 

Crest Factor. A CF of 1.8 or higher means high waveform distortion. Use Scope  
Waveform to see waveform distortion. Use Harmonics mode to identify harmonics and THD 
(Total Harmonic Distortion).  
 

Harmonics. Use Harmonics mode to check for voltage and current harmonics and THD per phase. 
Use Trend to record harmonics over time.  

 

Flicker. Use Flicker to check short and long term voltage flicker and related data per phase. Use 
Trend to record these values over time.  

 

Dips & Swells. Use Dips & Swells to record sudden voltage changes as short as half a cycle.  

 

Frequency. Should be close to nominal value. Frequency is normally very stable. Select 
Volts/Amps/Hertz to display frequency. The course of frequency over time is recorded in the 
Trend screen.  

 

Unbalance. Each phase voltage should not differ more than 1 % from the average of the three. 
Current unbalance should not exceed 10 %. Use Scope Phasor or Unbalance mode to investigate 
unbalances.  

 

Mains Signaling. Can be used to analyze the level of remote control signals that often are present 
on power distribution systems.  

 
Logger. Allows you to store multiple readings with high resolution in a long memory. 
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Basic Operations and Menu Navigation  

  
This deals with a number of general aspects of the Analyzer’s operation:  

 

•   Tilt Stand and Hang Strap  

 

•   Powering the Analyzer  

 

•   Display Brightness  

 

•   Locking the keyboard  

 

•   Menu navigation  

 

•   Display Contrast  

 

•   Reset to Factory Defaults  

 

Tilt Stand and Hang Strap  
The Analyzer has a tilt stand that allows viewing the screen at an angle when placed on a flat 

surface. With the tilt stand folded out, the optical RS-232 port can be accessed at the right side of 

the Analyzer as shown in the figure. 

 

 

Tilt stand and location of RS-232 interface 

 

 



 إّرزّاشّٞ٘اه مَّٞ٘نض شزمح
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A hang strap is supplied with the Analyzer. The figure below shows how to attach the strap correctly to 
the Analyzer.  

 

 

Fixing the hang strap 

Powering the Analyzer  
The Analyzer has a built-in rechargeable NiMH battery that can power it for more than 6  
hours when fully charged. When powered by the battery, the battery condition symbol in  
the screen header indicates the charge condition. This symbol ranges from fully charged  
to empty:  

When empty allow the batteries to fully charge with the Battery Charger/Power Adapter model 
BC430. A full charge takes at least 4 hours with the Analyzer turned off. When turned-on charging 
takes much longer.  

No damage will occur if the charger is connected for long periods, e.g. over the weekend. The 
Analyzer automatically switches to trickle charging. At delivery the battery may be empty and it is 
recommended to charge it before use.  

Concerning the use of the Battery Charger/Power Adapter bear the following in mind:  

•   Use only the supplied Battery Charger/Power Adapter model BC430.  

•   Before use checks that the BC430 voltage and frequency match the local line power  
 range.  
If necessary set the slider switch of BC430 to the correct voltage.  

•   Connect the Battery Charger to the ac outlet.  

•   Connect the battery charger to the POWER ADAPTER input on the top side of the  
 Analyzer.  
•   To avoid overheating of the battery during charging, do not exceed the allowable  

 ambient temperature as given in the specifications. 
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 90  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ  

 

Caution 

To prevent decrease of battery capacity, charge it at least twice 
a year. 

Power On/Off: 

Press to power up or down with the last setup configuration. 

The welcome screen shows what Analyzer settings are 

currently in use. At power on a single beep can be heard. 

 

To save battery power, the Analyzer display dims automatically when no keys are 
operated during a certain time. This time is adjustable. 

When a key is operated, the display turns on again. 

  

Attention: the Analyzer switches off automatically when powered by battery only if no 
further knobs are operated after power-on (i.e. when the welcome screen is displayed). 

Display Brightness 

Press repeatedly to dim/brighten the backlight. 

Keep pressed for more than 5 seconds for extra brightness 

for better visibility in strong sunlight. 

Low brightness saves battery power. 

Locking the keyboard 

The keyboard can be locked to prevent unwanted operation during unattended 
measurements: 

 

ENTER       Press for 5 seconds to lock or unlock the keyboard. 
 

Menu Navigation 
Most of the Analyzer functions are menu operated. Arrow keys are used to navigate 
through menus. The Function keys F1 ... F5 and the ENTER key are used to make 
selections. Active Function key selections are highlighted with a black background. 

How to use the menus is illustrated in the example below on how to adjust the Analyzer 
for use with a certain printer type. 

The SETUP menu pops up. 
 
 

F4        Submenu SETUP USER PREF appears. 
 

Highlight Printer: 
 

ENTER       The PRINTER submenu appears. In this menu you can 

adjust printer type and baudrate. 
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Display Information  
The Analyzer uses five different screen types to present measuring results in the most  
effective way. The features these screens have in common are explained hereafter .  
Details that are specific for a certain measuring mode are presented . 
explaining that mode. The screen header is presented in the selected information  
language. The figure below gives an overview of the screen types 1... 5; common features are 
explained under A ... F.  

 

 

A  
 

B  
 
 

  C  
 
 

1                                                                                                                                      D 
 

2 
 

3 
 
 

4 

                     E 
5 

F1           F2              F3             F4     F5   

Survey of Display Types 

Input Connections  
This explains how to make connection to the power distribution system under test and how to 
adjust the Analyzer settings.  

Check that the Analyzer setup meets the characteristics of the system under test and the accessories 
that are used. These concerns:  

•   wiring configuration  

•   nominal frequency  

•   nominal voltage  

•   properties of voltage leads and current clamps  

The actual setup is shown in the welcome screen that appears after power up.    

 

The Analyzer has 4 BNC-inputs for current clamps and 5 banana-inputs for voltages.  

Self-adhesive decals are supplied corresponding to wiring color codes used in the USA, Canada, 
Continental Europe, the UK, and China. Stick the decals that fit to your local wiring codes around 
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 92  طٞزم٘ تَطزٗغ ٍٞآ تَؽطح اىطاقح اطرٖلاك ذزشٞذ  

the current and voltage inputs as shown in  

 

 

 

Mounting the decals for voltage and current inputs 

 

 
De-energize power systems before making connections whenever possible. Always use appropriate 
equipment for personal protection. Avoid working alone and work according to the warnings 
Safety Information.  

For a 3-phase system make the connections as shown in.  

 

 

Connection of Analyzer to 3-phase distribution system 

First put the current clamps around the conductors of phase A (L1), B (L2), C (L3), and  
N (neutral). The clamps are marked with an arrow indicating the correct signal polarity.  

Next make the voltage connections: start with Ground and then in succession N, A (L1), B (L2), 
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and C (L3). For correct measuring results, always connect the Ground input. Always double-check 
the connections. Make sure that current clamps are secured and completely closed around the 
conductors.  

For single phase measurements, use current input A (L1) and the voltage inputs Ground, N 
(neutral), and phase A (L1).  

A (L1) is the reference phase for all measurements.  

 

Before making any measurements, set the Analyzer up for the line voltage, frequency, and wiring 
configuration of the power system you want to measure.   
 

Scope Waveform and Phasor display are useful to check if voltage leads and current clamps are 
connected correctly. In the vector diagram the phase voltages and currents A (L1), B (L2), and C 
(L3) should appear in sequence when observing them in clockwise direction as shown in the 
example in the Figure   

 

 

 

 

 

Vector diagram for correctly connected Analyzer 
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