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Approval Date: 18/09/1983
Revision Date : 19/02/2020

SUBJECT: POWER FACTOR MEASUREMENTS

I. PURPOSE
To determine the Power Factor and steps to be taken in order to improve Power Factor of
the Consumers accurately.

II. GENERAL

At the meter end of inductive load consumers, the Power Factor shall be minimum 95%
lagging, otherwise penalty shall be imposed as per Rule of BERC. This penalty is meant to
encourage the consumer to install necessary capacitors to improve the Power Factor which
will benefit both the consumer and the PBS in many ways. Bills shall be adjusted on
measurement of Power Factor for all inductive load consumers, Capacitor (Auto PFI Panel)
must have been installed for new consumers which will be treated as part of the electrical

equipment. Following is the procedure for determining the power factor.

All the Capacitors/Auto PFI units shall be connected in such a way that when motors are
put off, the Capacitors/Auto PFI units will be disconnected from the system to avoid
leading Power Factor. This connection system will be ensured by Member Service

Department and on request by consulting firm engaged for the PBS.
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III. POLICY
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B. If KVARD meter is installed power factor reading will be measured directly from
that meter but the following procedure will be applicable for measuring Power
Factor when KVARh meter is not installed:

At consumer end the Power Factor shall have to be maintained at minimum 95%
lagging. Assistant General Manager (Member Services) of the PBS shall prepare a
schedule under headquarters of PBS for measurement of Power Factor for inductive
loads and the name of the person(s) responsible for Power Factor (PF) measurement will
be stated in the schedule. Accordingly, Assistant General Manager (O&M) shall prepare
the said schedule for Zonal Office and Sub-Zonal Office.

C. Each consumer will be served a notice informing the date of Power Factor
measurement. In addition to penalty rates as per PBS Rate Schedule and the minimum
Power Factor requirement, the aforesaid notice shall state regarding arrangement of
running all electrical installations on full load on the schedule date of Power Factor
measurement. The objective of this notice is to persuade the consumer to raise the power
factor to the limit as laid down in (A) above before the scheduled day of measuring

Power Factor by the PBS.

D. For the purpose of measurement of power factor each team shall be constituted with
minimum of two appropriate persons who will be responsible for the assignment of
accurate power factor measurement.

(a) For measurement of power factor of larger loads (MT, HT, EHT), the PBS Senior
General Manager/ General Manager must be present on the spot on sample basis.
(b) Assistant General Manager (Member Service) for Headquarters and Deputy General

Manager (Tech-HQ) shall be responsible for all cases of power factor measurement.
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(c) For Zonal Office, Deputy General Manager and Assistant General Manager (O&M)

shall be responsible for all cases of power factor measurement.

(d) For Sub-Zonal Office, Assistant General Manager (O&M) shall be responsible for all
cases of power factor measurement.
(e) Deputy General Manager (Tech-HQ) shall supervise and ensure (if necessary with
counter-checking) power factor measurement of all offices.
(f) When the PBS deems it necessary, the assistance of System Operation of BREB/
Engineering Consulting firms may be taken.
E. As per BERC rules average Power Factor will be calculated as per following formula:-

(KWH + KVARH Will be taken from meter reading)

KWH

PF = /(KWH)? + (KVARH)?

Where,
PE = Average Power Factor of the month to be calculated
KWH = Consumed Active Energy of the Month.
= Cumulative KWH Reading of the month — Cumulative KWH Reading of the

previous month.

KVARH = Reactive Energy of the month
= Arithmetic Sum of KVARH 4gging & KVARH cading
= KVARHLagging + KVARHL.eading
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Where-
KVARH pagging= Cumulative KVARH 1 4g4ing Reading of the month—

Cumulative KVARH 1 4g,ine Reading of the previous month

KVARH peading= Cumulative KVARH | caging Reading of the month —
Cumulative KVARH [ caging Reading of the previous month.

F. Technically qualified PBS officers/ employees will conduct the measurements necessary
for determining the power factor. The persons measuring the Power Factor shall ensure
accuracy of the watt-hour meters installed at consumer end. During Power Factor
measurement, all electrical equipment of the consumers shall have to be operating
continuously at full load. The Power Factor shall be measured by a portable Power

Factor Meter.

[n absence of Power Factor Meter, the Power Factor shall be determined by Voltmeter,
Ammeter and Stop-watch method. The three-phase currents and phase-to-phase voltages
will be measured with the most accurate ammeter and voltmeter available. More
acceptable Power Factor will be available if accurate KVA measuring meter is used. The
currents, voltages, and time required for the (10) revolutions of the energy meter disk/
pulses will be measured for consecutive 3 (three) times by using stop watch. The

average of these measurements will be utilized in determining the Power Factor.

Two copies of Form as shown in Appendix-A will be used for measuring Power Factor.

For Three Phase Connection:

Apparent Power = 1.73 x Average Phase Current x Average Phase to phase voltage
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Real Power = (Meter khx 3600 x No. of revolutions of meter disk/ Pulse)/Time (second)
Power Factor = Real Power/Apparent Power

For Single Phase Connections:

Apparent Power = Average Phase Current x Average Phase to Neutral voltage.

Real Power = (Meter khx 3600 x No. of revolutions of meter disk/ Pulse)/Time (second).

Power Factor = Real Power/Apparent Power.

In advance the PBS officers/ employees must be attained thorough practical experience
on this procedure of determining Power Factor, and make sure that all equipment used

during Power Factor measurement are in working condition.

G. If the power factor is determined to be less than the aforesaid values penalty as per BERC
Rate Schedule shall be imposed from the next month. Imposing of penalty along with the
bills shall continue in the same rate till Power Factor is measured next time. If the
consumer installs necessary capacitors and notifies the PBS in witting, the consumer shall
be informed through a letter setting a date for determining Power Factor once again within
10(ten) days from the date of receipt of letter, The bill of the consumer shall be prepared

on the basis of this Power Factor measurement from that month.

H. PBS shall measure power factor of large loads (HT/MT/EHT consumers) every Six (6)
months and other applicable inductive loads every year to ensure that installed capacitors
are in working condition. Senior General Manager/General Manager / DGM (Tech-
HQ)/DGM  (Zonal Office)/ AGM (MS)/AGM (O&M)/AGM (E&C)/AGM (P&M) shall
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make sudden visit to assess the power factor. If the power factor such determined is found
to be less than the set values, penalty as per rate schedule shall be imposed from the

respective month until the power factor should raise aforesaid Value.

I. Two top sheets shall be prepared by Member Service Department stating Name of the
Consumer, Account No., and power factor based on the power factor measurement
information. On the following day of power factor measurement, all forms (Appendix-A)
along with one copy of top-sheet shall be transmitted to finance department through DGM
(Tech-HQ)/DGM (Zonal Office). One copy of the top-sheet shall be maintained in the file
of Member Service Department, the other copy in the file of Finance Department and the
Appendix-A Form in respective file. However, Senior General Manager/ General Manager
shall supervise the activities in the coordination meeting of the PBS.

J. If any problem is detected in the watt-hour meter during the measurement of Power Factor,
the matter shall be intimated through a note-sheet to the concerned section. In case of any
confusion arises regarding the accuracy of the meter, Power Factor shall be determined by
both by Power Factor meter method and Voltmeter, Ammeter, Stop-watch method. It is
possible to ascertain the accuracy of the watt-hour meter by determining Power Factor by
both the methods. Stop-watch method is found to be less than the Power Factor measured
by Power Factor meter then it is proved that the meter installed at consumer end is running
slow. Power factor for constant.load shall have to be measured definitely during any

measurement of Power Factor.
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BENEFITS TO USERS

Consumer member may inquire about the benefits of installation of capacitors and

improvement of power factor. The consumer should be given clear idea about the benefits

of improved Power Factor. Following are the benefits to the consumers.

1. Reduces conductor power loss.

2. Reduces voltage drop. As a result of reduced voltage drop motor run smoothly, is not
over-heated and has longer life. Good Power Factor protects a motor winding from
being burnt due to over-heating.

3. Decreases undesired apparent power being drawn by loads.

4. Reduced System Loss, Motor and wiring will have less system loss, thus reducing KWH

consumption and less billing.
5. Increased capacity of feeder and associated equipment.
6. Primary consumer’s transformer loss is reduced by 2% (approximate).

7. Protects the consumers from paying penalty each month.
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BANGLADESH RURAL ELECTRIFICATION BOARD
BREB Form No. 100-26-01/300-05-01(Version-1) Page 1 of 2
FORM FOR POWER FACTOR MEASUREMENT

Name of the Consumer

Account No. e A S R Book No. st enes I
Type of Load TR ContractLoad’ #nnnmnamn
Date of PF Meastrement  oconanainminnn MeterNo:  Bligaimsnamnanis
(A) By Power Factor Meters
Sl Power Factor of Power Factor of | Power Factor Average Remarks
No Phase # 1 Phase # 2 of Phase # 3 Power Factor
o~ (B) By Voltmeter, Ammeter and Stop-watch
Sl Via Vs Vi I, 1, 1; | Time Taken | Meter | Power | Avg.
No or or for 10 K, Factor | Power
Vo I Pulse/ Factor
Revolution
Note: V., is Phase to Neutral Voltage and I, is Line current for Single Phase.
Signature of the Consumer/ Signature of Power Factor Measuring Personnel
Consumer’s Representative and Date, and date
BYeSISIation: S s mmsn e
Signature and Date of the PBS officer present
Designation i nnnm sy
~—— Distribution 1. Consumer File. 2. Consumer.

Note:- Information in respect of Meter, meter installation and service drop shall only be recorded
overleap of Consumer Document Form. (Turn overleap

BANGLADESH RURAL ELECTRIFICATION BOARD
PBS Instruction 100-26/ PBS Instruction 300-05: POWER FACTOR MEASUREMENTS
Date of Origin Revised by Approved by Page No. Revision No.
18/09/1983 BREB BREB Board Page 9 of 10 4
Revision Date: 28/07/1985, 14/11/1996, 01/09/2013 & 19/02/2020

(Md. i‘wgammel Hug; W

; (Md ki t ;
(Md. Mozibur Rahman) . WA Duhidyj g} onsultant TADS npp; ﬁ
“ansultant TAPP IRER Onsuitant Tapp .-’}nfyrre ) 1((}:{512?1, "ﬁ],{‘ﬁi}?‘fﬁ";‘rl

LD O @16 HER QAN (s

(Md ﬁ‘mm

IR (Mebasish Chakyabortty) {(Ramru! Atisan Molik)
~+TAPP BREB (Debd
ni 1A . Asst Secv. (Roard), RRER,

f% 29400

a 180
‘nnsiiia ~=TADD R
M) YA, D=0




BANGLADESH RURAL ELECTRIFICATION BOARD

BREB Form No. 100-26-01/ 300-05-01(Version-1) Page 2 of 2

1. Condition of Meter installed at Consumer End:

2. Condition of Service Drop & Service Entrance:

Signature of PBS Representative
Name D G S TR
PESIgHaon I somnssinnsnmansinnng
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