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FLPurpose
 

ihe purpose of this report is to provide 1AFADA with a description of a
typical centralized meter tst laboratory. This information can be used 
as a benchmark in establishing centralized meter test laboratories in the 
WAFPDA AEBs.
 

General 

This report describes a typical centralized meter test laboratory in the
WAPDA System and its relation to tMe MW.E division meter personnel. It
includes a description of the laboratory, a sketch of the meter lab
layout showing the various work areas, organizational block diagrams of
the meter lab and &E division meter personnel, and position descriptions
of the meter personnel who work in the laboratory and in the M&E 
divisions.
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1. FUNCIIONS OF THE CENTRALIZED AEB METER LABORATORY
 

The centralized AEB meter laboratory is located in the AEB office complex
and supports the metering requirements of one AEB and its divisions and 
areas with the jollowing functions : 

I. Maintains the Standard atthour for Calibration of the AEi Watthour 
Measurement Standards. 

Each AEB will have a watthour standard that will be used to calibrate 
the field watthouLr test equipment and watthour meter board.test This
standard watthour should be sent once per year to KEM, Holland or some otiner location that maintains an international watthoL,r forcalibration. The andField Watthour Meter lest Board Standards will
be calibrated once every 3 months by the OED Standard and by doing
this the Field Equipment and Watthour Heter Test Board Standards are
traceable to a recognized international standard. 

2. initiates purchase orders for lest Equi-pmen and Spare a"ts and 

Furnishes New M1eters -ind instrument Iransformers to the Divisions. 

Fin engineer in the laboratory initiates the purchase orders for test
equipment and spare parts. Newj meters and transformers will be sent 
to the centralized test labor-toty for test and establishment of the
initial history record. An engineer in the laboratory communicates
with the Division personnel once per month to determine the Division's
requirements for meters and instrument transfornitrs. The meters and
instrum,-ent transformers will be supplied from the laboratory on demand
from the Divisions. [he laboratory stock will he replenished from the 
store room on demand from the laboratory. 

3. lests and repairs new and used kWh, demand and combination kwH/kw 
meters. 

All new single phase meters receive a visual check and are sample
tested before being placed in service. [he manufacturer s seal on anynew single phase or polyphase meter shall not be broken in the
laboratory duriiq initial testing. -ll meters removed from service
for- samImpe or periodic testinq or because they are malfunctining, aregi.'.ing visual checls, accuracy checks and repaired if needed. The
upscale accuracy and timing mechanism on demand meters are checked onthe demand meter test boards. Meters are repaired if it is determined
that the cost of repair is less than 5.i4 of the cost of the meter.
All used meters receive a dielectric test before returning them to 
service. 

4. Tests Instrumrent Transformers 

(ill new instrument transformers are tested for ratio and phase angle
error before they are put into service. All instrument transformers 
removed from service are also tested for ratio and phase angle error
and in addition all sin hundred 
(600) volt instrument transformers are 
given a dielectric test. 

AEBMEIER 2 08-8-89 

(/ 



5. Evaluates all new types of watthour, demand and combination 
meters for possible use on the WAPDA system.
 

Before any 
 new type of watthour, demand meter or combination meter can
 
be used on the WAPDA system, it has to be acceptance tested to verify
 
that it meets all published specifications. Each new meter tested for
 
acceptance will first receive a thorough visual check then all 
 the IEC
 
design criteria which meter designed be Iffor the is will verified. 
the meter meets the published specifications and WAPDA's requirements, 
the meter will be placed on the approved equipment list and given to 
the purchasing department for soliciting bids for new meters. 

6. Develops and oversees training programs for training meter
 
employees and assigned personnel as required.
 

A training course for educating meter testers and linemen, developed

by the XEN M&E meter is administered twice per year. The meter
 
engineer is responsible for organizing the course each time it is
 
given making sure that 
all eligible employees have the opportunity to
 
attend the course to fulfill part of the requirements for work
 
assignment and advancement. The XEN is responsible for advice 
 to
 
revise the curriculum as the technology changes and keep it current.
 

7. Establishes history records for all 
new meters and instrument
 
transformers and accumulates and submits meter 
teskt data for entry
 
into the meter records system.
 

For new meters and instrument transformers, the orginal history card
 
is completed by the meter clerk at the time the device is 
received.
 
Test cards are completed with the original test accuracy data by the
 
meter tester when meters are received in the laboratory for sample and
 
periodic tests or for repair. Test cards are 
completed by the meter
 
tester showing the as found and as left accuracy test data. All of
 
the meter test cards are given to the meter clerks for entry into the
 
meter records system.
 

8. Coordinates and schedules the shipping of 
metering and instrument
 
transformers to and from the divisions.
 

After being tested, the meters and instrument transformers are put

into stock at the test laboratory. As the divisions need additional
 
meters and instrument transformers, they notify the test laboratory

who fills their requirements from the laboratory stock. The divisions
 
are responsible for removing defective 
 meters and meters for sample
 
tests. The divisions notify the test laboratory when their sample
 
meters will be removed and the laboratory schedules a shipment of
 
meters to the divisions to replace the meters removed for sample and
 
at the same time picks up metering equipment being returned to the
 
laboratory for test, repair or maintenance.
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9. Notifies the appropriate WAFA Agency when defects to Metering

Equipment and failures to Field [quipment Occur 

One function of the Laboratory i- to contact the appropriate WOFDA 
Agency to notify them of defects and fai.lures to metering
equipment:. tccasiona]ly, shipmrnt o f meters must he ryetrned to 
the suppliers because they 
fail to meet the sample accuracy test or
 
because too many of the meters in the shipment were defective or 
because some theof meters in a shipment had serious defects.
 
Whenever these things happen, 
the meter laboratory is responsible
for notifying the appropriate LAiF'IPh Agency so that the supplier is
 
notified to replace the defective equipment. 

11. HEILk LHbOR1 WRY LAYLIUI 

The Meter Laboratory is laid out in 
seven general work areas as shown on 
Figure 1. 

1. Meter lestin_ 

Meter testers are assigned to work in this 138.. sq.mtrs. area. It 
contains three automatic Watthour meter test tboards for testing

single phase and polyphase meters. and four test boards for testing

single uhase and polyphase demand meters. 

!here is one meter tester work ing at each of the four Watthour 
meter test hoards and one tenter keeps track of 
the tested and
 
untested meters by logging them in and out 
 of stock. Two testers
 
are operating 
the demand meter test boards.
 

2. [eter Repir 

This ,u sq.mtrs. area contains a work bench for repairing demand
 
meters and ponlyphase meters. [eters are 
 repaired if the cost of 
repair is less then 50% of the cost of the meter. Two meter
 
testers are assigned to repairirng meters. 

3. Instrumntei- tIransftormer _lestjnq 

his 2 sq.mtrs. area contains an 
instrument transformer comparator

for testing the accuracy 
and polarity of instrument transformers.
 
It also contains a work 
 bench where transformers receive a high

potential test. It also contains a cage for testing high voltage
 
transformers. 
tOne tester is assigned to thi.s area.
 

4. Stard u.:j m' om 

Iwo (2, meter technicians work in this room which Occupies 32.5 
square meters space.of It contains the Scientific Columbus 
watthour standards, and the RotN'k precision wattmeter and watthour 
meter cali-bration source fol LaIlibrating meters, instruments. 
transrer standards and rotary substand_Ards. 
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5. Shop 

No personnel are permanently assigned to the shop. It occupies 28
 
square meters of space and contains a grinder, drill press, lathe,
 
ultrasonic cleaner, and a motor generator 
set for supplying 220/230
 
volt AC 50 Hz isolated from the building supply and is used to
 
power equipment that is sensitive to power fluctuations, harmonics,
 
spikes, etc. This area also contains workbenches with a vice and
 
an area for painting. Work is performed here on an as needed basis
 
and, therefore, does not have a specific personnel assigned to it.
 

6. Storage
 

No personnel are permanently assigned to the storage area. 
 This
area occupies 275.3 square meter of space. This is the area where
 
new and used metering equipment enters and leaves the meter shop
 
and is used for storing:
 

i. New and used, tested and untested meters;
 

ii. 
 New and used, tested and untested instrument transformers.
 

This is the area where new and used metering equipment is received
 
from the divisions and stores and is shipped back 
to the stores.
 

7. Office
 

The Meter Laboratory has two offices; one for 
 the Assistant
 
Engineer Central Meter Shop aod one 
for the Meter Supervisor. The
 
two (2) offices account for 28 square meters of space. The
 
Assistant Engineer Central 
 Meter Shop is the highest ranking
 
person. The meter supervisor shares an office with the clerk.
 

In order to make the maximum use of the meter test boards, this
 
area is operated ten (10) hours per day, six (6) days per week.
 
For this reason, more testers are needed than are 
indicated in the
 
foregoing paragraphs. In all, 12 meter testers are needed to
 
perform the required volume of work.
 

III. METER LABORATORY PERSONNEL
 

As shown on the organization chart for the Laboratory, the XEN M&R Meter
 
is the head of the Meter Laboratory. lie reports to the Director CM&O AEB
 
and is responsible for the operation of the AEB M&E Meter Laboratory.
 

Reporting to 
 the XEN M&E Meter are three Assistant Engineers; 1. Field
 
Metering; (2) Central Meter Shop; 
(3) Meter Shop. The Assistant Engineer
 
Central Meter Shop is responsible for overseeing the operation of the
 
meter laboratory.
 

The Assistant Engineer Field Metering is responsible for testing, and
 
installing transformer rated meters. The Assistant Engineer Meter 
Shop
 
is responsible for the operation of the Meter Shop.
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The Meter Supervisor, Test Inspector Standards, Senior Store [;eeper- and 
Supervisor Rubber Safety Equipment lestting all report to the Assistant 
Engineer Lentral Meter Shop. The Meter Supervisor oversees all meter 
testing, repair. meter records and instrument transformer and hi pot
testing. Ihe Supervisor Rubber Safety Equipment Testing oversees the 
testing of all insulation protective equipment, and the lest Inspector 
insures that all Standards maintain their accuracy. 

More detailed information regarding the responsibilities nf the meter 
laboratory personnel will be found in the 
following position descriptions.
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CENTRAL METER TEST LABORATORY
 

'--77 

Fmqrl a& 

Demand Meter Test Boards
 

4/ 

Meter tester at work with automatic
 
meter test board. Note portable meter racks
 



CENTRAL METER TEST LABORATORY
 

Instrument transformer repair bench in
 
Central Meter Laboratory
 

1,
 

Polyphase/single phase meter repair bench in
 
Central Meter Laboratory
 



CENTRAL METER TEST LABORATORY
 

Protective rubber gloves and blanket
 
automatic test facility.
 ) 

*I , 

Rubber gloves and blanket cleaning and
 

drying room.
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CENTRAL METER TEST LABORATORY
 

Meter Test Laboratory
 
rack storage for
 
meters.
 

4It"t 

Meter Test Laboratory
 
portable meter rack
 
to move meters to test
 
stations.
 



CENTRAL METER TEST LABORATORY
 

Automatic Computerized meter test board
 

' ­
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. ,t meter an r
 

Electronic meter testing and evaluation room
 



ORGANIZATION
 

OF THE
 
CENTRAL METER SHOP AND THE METER SHOP
 

CENTRAL METER SHOP 

AEB 
XEN 

M&E 

METER SHOP 

ASSISTANT 
ENGINEER 
FIELD 

hETERING 

ASSISTANT 
ENGINEER 

[ENTRAL METER 
SHOP 

ASSI STANT 
ENGINEER
ETER 

METER SHOP 

MEERTEST 
METER 

SUPERVISOR 

INSPECTOR 

(STr!UPS)-' 

SENIOR 
STORE 

KEEPER 

SUPERVISOR 
IRUBBER, SFTY 

|EQUIP. TEST. 

METER 
SNO 

KEEPER 

METERTESTING METERREPAIR 

I 

METERRECORDS INSTRUMEN TTRANSFORMERAND HI POT 

I TESTING 

MEREPAIR METERTESTING METER
RECORDS 

NOTE: 
 If any AEB at any time feels that its work load of meter, insrument transformer, rubber

goods, and field testing has increased to the point that it is difficult to carry on with
one XEN M&T, one or more XEN M&Ts may be appointed in which case the above chart will 
be
 
duplicated

While only one Meter Shop Organization is shown on this Chart, more than one may exist.
 



IV. POSITION DESCRIPTIONS FOR METER TEST LABORATORY PERSONNEL
 

1. 	 AEB XEN ME 

2.Assistant Engineer., Field Metering 

Assistant Erigineer Central Meter Shop
Assistanlt Engineer Meter Sh~op 

4. 	Mter Sulervisor 
SulerVisor, Rubber Safety Equipment Tester 

5. 	Test Inspector
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PO IT LOi 'rTITLE: Execut i v Eno ineer Meters and Equipment 

GRADE: BPS-18
 

BASIC FUNCTIONAL DESCRIPTION: 

The Executive Engineer Meters 
 and Equiprment will be responsible to the 
AEB Director Construction, Maintenance & Operation for the direction,

monitoring and control of 
central meter and equipment repair and testing

workshops and any additional facilities. He will ensure that these
 
activities perform efficiently and comply 
with WAPDA's standards,
policies, procedures and practices and achieve targets 
 as set from time 
to time. He wiill be responsible for the installation of testing of MDI's 
and connections involving load from 500 KW and above. He will advise the 
operating diviions on matters relating to repair, testinq of meters, 
line and communication equipment. He will also oversee 
the activities of 
the field team/s responsible for the installation and testing of the MD~s 
at site for 70 KW to 500 KW load. 

MAJOR DUTIES AND RESPOOSIBILITIES:
 

- Ensures that meter and equipment shops under his control are 
managed efficiently to complete the assigned tasks and produce 
quality production. 

- Directs and monitors the work of Field Team/s responsible for the 
installation and testing of Mi)Is at site for connections having
load from 70 KW to 500 KN. 

- Ensures that his supervisors implement approved standards, 
procedures and practices relating to the testing, servicing and
 
repair of meters and equipment in their workshops.
 

- Coordinates and schedules the allocation of new meters for issue to
 
Field Stores for distribution to the Operation Divisions.
 

- Ensures that supervisors in nharge of workshops prepare and submit 
through him for procu rement, the mate riaI requ irements for the 
repair and servicing of meters and equipment in accordance with the 
;IAPDA procurement procedures. 

Prepares annual operation and maintenance budgets for his meter and 
equipment workshops and for field teams. 

Supervises the instal lation and testing of D's for connections 
having load 500 KW and above. 

Provides direction and guidance to 
 his supervisors in the 
preparation of requisitions for purchase, replacement, repair and 
maintenance of workshop tools, instruments and test equipment,
within the limits of nana-gment policy and authori zation. 

Participates in programs to prevent tampering of energy meters and 
measuring equipment through unauthorized use. 
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Assists in development of more efficient methods and practices for
improving distribution 
 measurement eauipment, 
 with adherence to
 
safety and service..
 

Assists in the disseminati6n, testing 
 and trial implementation of
new Distribution Measurement Quality Assurance concepts.
 

Makes performance evaluation, 
 recommends 
changes in salaries,
promotion, demotion, 
 transfers, disciplinary action, 
 leave of
absence, 
 hiring aid release of personnel supervised and approves

the same for 
lower levels of minagement.
 

Develops and recommends training 
 for employees the
in meter and
distribution equipment repair, 
 servicing and testing fields and
 
assigns personnel as required.
 

Implements the enforcement of 
 WAPDA Safety 
 Program, policies ahd
 
practices.
 

Assumes other duties and 
responsibilities 
as assigned.
 

DESIRED QUALIFICATIONS
 

a) Education
 

Bachelor's degree the
in engineering discipline preferably with a

major in electric power.
 

b) Prior Work Experience
 

Minimum of 5 years experience in a major 
 functional 
 area 	 of power

distr ibut ion. 

c) 	 Language Proicienc.
 

Must be 
fluent in written and spoken English and Urdu.
 

d) Knowledge of Specific Areas
 

Technical 
 knowledge of the distribution and utilization of electric
energy and the equipment involved. Should be familiar with 	 various
metering 
methods and devices, maintenance and repair of power
distribution equipment, 
 different types control
of 
 and

communications equipment. 

e) Abilities and Skills
 

Strong communication skills in both written and oral form.
 

'Technical ability to comprehend, evaluate and solve problems.
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POSITION ELEMENTS 

a) Supervision Received 

Under general supervision of the Director Construction, Maintenance 
& Operation, foliows approved policies, standards and practices. 

b) Available Guidelines 

Has available policies, procedures and electrical standards, 
engineering service rules, safety code and financial budgets. 

c) Exercise of Judgment 

Adequate Judgment, discretion and professional integrity is 
required for dealing with administrative and technical matters. 

d) Authority to Make Commitments 

Has authority to make commitments on approved policies, procedures 
and budgets within the limits assigned. 

e) Nature, Level and Purpose of Contact 

Frequent contact with technical management within the AEB, the 
Circle and Operation Divisions. 

f) Supervision Exercised 

Functional guidance to and supervision of of Assistant Engineers 
and shop and field personnel assigned under his control. 

.17
 



POSITION TITLE: 
 Assistant Engineer Field Metering 

GRADE: 
 BPS-17
 

BASIC FUNCTIOUAL DESCRIPTION:
 

The Assistant Engineer Field 

Engineer 

Metering is responsible to the ExecutiveMeters and Equipment. His functionsinstallation, include supervisingfield testing and calibration of MDI's for load from 70 KWto 500 KW. 
 He assists in programs 
to prevent unauthorized use of energy,tampering of 
energy meters and associated metering equipment.
 

MAJOR DUTIES AND RESPOUISIBILITIES:
 

- Supervises installation, testing 
 and field calibration 
of MDI
meters for connections having load from 70 KW to 500 KW. 
- Applies approved standards, procedures, practices 
 related to 
 the
meter installation and field testing to ensure quality andintegrity of the metering devices. 

- Ensures that portable test -qulpmnent for site testing of meters isperiodically checked and calibrated for accuracy. 

- Ensures that portable test equipment oil his charge is kept in aserviceable 
 state and is promptly repaired when
and serviced 

rendered defective.
 

- Supervises meter record keeping and 
 meter transaction records as
 
requ i red. 

Assists in the development and formulation of recommendatioisapproval of policies, practices 
for 

and procedures relating to metr'r
installation and testing at site. 

Studies new methods, procedut '.s, deve lopment and equipmentelectrical measurement and fielu testing of 
for 

meters to determine

application in WAPDA system.
 

Assists in development 
 of more efficient methods and practices forimproving, testing, storage and records of distribution measurement 
equipment. 

- Develops arid advises on trainig programs for training of field 
personnel. 

- Part icipates in the testing and trial implementat ion of newdistribution measurement quality assurance concepts. 

- Assists in developing improved installation standards aridprocedures related to 
distribution measurement 
standards.
 

- Assists in the preparation of annual operation and maintenance 
budget 
for his activities.
 



Implements programs to prevent tampering through unauthorized use 
of energy meters and measuring equipment: 

Implements the enforcement of WAPDA Safety Program, policies and
"
 practices: 


Makes performance evaluation, recommends changes in salaries,
 
promotion, demotion, transfer, disciplinary action, leave of
 
absence, hiring and release of personnel supervised. 

- Assumes other duties and responsibilities as assigned. 

DESIRED QUALIFICATIONS: 

a) Education 

Bachelor's degree in the engineering discipline preferably with -a 
major in power. 

b) 	 Prior Work Experience 

Minimum of 3 years experience in a major functional area of power 
distribution. 

C) 	 Language Proficiency
 

Must 	 be fluent in written and spoken English and Urdu: 

di) 	 Knowledge of Specific Areas
 

Technical knowledge of the distribution and utilization of electric 
energy and the equipment involved. Should be familiar with various 
metering devices and their testing and repair methods, 

e) 	 Abilities and Skills
 

Effective communication skills in both written and oral :form. 

Technical ability to comprehend, evaluate and solve problems-

POSITION ELEMENTS: 

a) 	 Supervision Received
 

Under general guidance and supervision of Executive Engineer Meters 
& Equipment, follows 
 approved policies, criteria and standards 
established. 

b) 	 Available Guidelines
 

Has available planning policies, procedures and criteria approved, 
electrical standards, engioeering service rules, safety code and 
financial budgets. 
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c) Exercise of Judgment 

Adequate Judgment, discretion and professional integrity is
required to carry out activities of the meter field organization
within the AEB Jurisdiction., 

d) Authority to Make Commitments 

Has authority to make commitments on approved policies and budgets
within the limits assigned: 

e) Nature, Level and Purpose of Contact 

Frequent contact with technical management within the AEB. 

f) Supervision Exercised 

Monitoring programs for prevention of tampe ritg with energy
 
meters. Direct supervision of personnel assigned. 

20 , 



POSITION TITLE: Assistant Engineer Central Meter Shop 

GRADE: BPS-17
 

BASIC FUNCTIONAL DESCRIPTION: 

The Assistant Engineer Meter Shop is responsible to the Executive 
Engineer Meters & Equipment for the supervision of Meter Shop responsible 
For testing new meters, repair and calibration of defective meters and
 
periodic calibration of test equipment in an AEB.
 

MAJOR DUTIES AND RESPONSIBILITIES: 

Supervises the activities of tile Meter Shop responsible for testing 
new meters, repair and calibration of defective meters, including 
PT's & CT's, and issue to the Field Stores/Operation Divisions 
repaired, tested and calibrated meters and PTs/CTs. 

- Estah ishes and ma inta ins the standard watthou r for periodic
calibration of measurementwatthour standards which are in use in 
the AEB. 

- Ensures through his supervisory staff that assigned production 
targets are accomplished as planned. 

- Applies approved standards, procedures ard practices related to the 
testing, servicing and repair of energy meters to ensure quality 
and integrity of the metering devices. 

- Prepares and submits through XEII (IM&E) material requirements for 
servicing and repair of meters and related equipment for 
procurement in accordance with tile WAPDA procurement procedures. 

- Supervises meter history record keeping and meter transactions 
records as required. 

- Develops and acvises on training programs for training of meter 
personnel. 

- Participates il the testing and trial implementation of new 
Distribution Measurement Quality Assurance concepts. 

- Assists in development of more efficient methods and practices for 
improving testing, storage and records of distribution measurement 
equipmen t. 

- Assists in the development and formulation of recommendations for 
approval of policies, practices applicable to the Meter Shop 
activities. 

- Ensures timely repair and maintenance of the test equipment and 
tools used in the Meter Shop. 
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Submits requisitions for purchase/replacement/repair of test and
 
related equipment and tools for the Meter Shop. 

Assists in the preparation of annual operation arid maintenance 
budget for his activities: 

Studies new methods, procedures, developments and equipment for 
electrical measurement and meter testing to determine application 
in WAPDA System. 

Assists in programs to prevent tampering of energy meters and 
measurinrg equipment. 

Maintains close liaison with the Operation Divisions for the return 
of defective meters arid for issue of new arnd repaired meters and 
calibrated test equipment. 

Implements the enforcement of WAPDA Safety Program, policies and 
practices. 

Makes performance evaluation, recommends changes in salaries, 
promotion, demotion, transfers, disciplinary action, leave of 
absence, hiring and release of personnel supervised. 

- Assumes other duties and responsibilities as assigned. 

DESIRED QUALIFICATIONJS: 

a) Education 

Bachelor's degree in the engineering discipline preferably with a 
major in power. 

b) Prior Work Experience 

Minimum of 3 years experience in a major functional area of power 
distribution. 

c) Langhage Proficiency 

Must be fluent in written and spoken English arid Urdu. 

d) Knowledge of Specific Areas 

Technical knowledge of the distribution arid utilization of electric 
energy arid tile equipment involved. Should be familiar with various 
metering devices arid their testing and repair methods. 

e) Abilities and Skills
 

Effective communication skills in both written and oral form. 

Technical ability to comprehend, evaluate arid solve problems. 
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POSITION ELEMENTS
 

a) Supervision Received-

Under general directions 
Equipment, follows approved 

of the Executive Engineer Meters & 
policies, practices, criteria and 

standards established. 

b) Available Guidelines 

Has available policies, procedures, electrical standards, 
engineering service rules, safety code and financial budgets. 

c) Exercise of Judgment 

Adequate judgment, discretion and professional integrity is 
required to carry out activities of the meter shop. 

d) Authority to Make Commitments 

Has authority to make commitments on approved policies and budgets
within the limits assigned. 

e) Nature, Level and Purpose of Contact 

Ft, ;lent contact with technical management within the AEB. 

f) Supervision Exercised 

Direct supervision of personnel assigned.
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FitIlION TIILE: 	 Meter Supervisor
 
Supervisor Rubber Safety Equipment Tester
 

RFUL)E: 	 BPS 16 

BoISIC POS I tiN DLSCRFI IUH: 

lhe Neter Supervisor[ has function.l responsibility to the Assistant Engineer
Central M1eter Sh,:p for shop testin and repairing of all new and old 
Lilowathcu,., :i ovarhour, demand meters and associated equipment of the AEB,
for testing and repairing of curt eiit :vnd potential transform'r-s, associated 
meter reCor-d,, and for schedul ing arid shipping of meter devices to and from 
the iiEB divisio-ns. 

HVIJUk_ DUII LSfl DI'i,,ArLJSiiJ I ES:__ 	 .i LillI'l 

" 	 InstLCS tS dIrects, arid irimedi.-Ately supervises assigned work and 
personriel for the most efficiel.t ,.use of personnel and equipment. 

" )upervises testing, ca iibra L ion and repairing of old kilowatt hour, 
Livlovarhour and demand meters. 

o Supervises the 	 function of rubber goods testing. 

o Supervi sees tesLing and repairing of old curren t and potential 
transfort-mers including high vol taue units, 	 arid Hi Pot testing. 

o 	 Supervises t-;e testing of all. new metering units purchased by the OEB 
using the late-t practices of samp.1e testing. 

o 	 Dit-ects coupiliation of all nece'!ary history and test: records as required 
in the operaLi-n of the meter test laboratory. 

o 	 Initiat-es orders arid maintains adequate inventories for the entire AEB of 
the following 

Spare parts for meter repair, tes ting equi.pment supplies, meter jewels
and bea-ing-, for 	 laboratory and field use., and shipping facilities for 
meter and safety equiplient. 

o Coordinates and schedules the shi.pping and transferring of metering units 
to and from the ;tD Divisions aid areas. 

" 	 Coordinates aIl programs for establishment and maintenancE of meter 
records. 

o upervi as at.vities of per-sorrnu' assigned to meter record keeping, 
w.ithin thre geieral organization of the 6EB. 

o 	 F'rovi;des funct:ional guidance and supervision to AEB Division meter 
recur ds persorine . 

I irnains meter petrsonnel of all classifications for meter shop worl:; and 
field meter work. 
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o 	 Iake.s re,-ommrendations with resp.ct - li.ring, promotions , disciplining, 
transferring and wg. adijutmnTL for assigned employees and administers 
the provisions of the emp1 .yeh ndbo,o: 

" 	 inspects and tests rubber protecLive equipment gloves, sleeves and 
b lanke s. 

o 	 Coordinates schedulR withperiodic test , the operating Divisions. 

o 	 CunductL e'amination for advancemen t of var ous 	 meter personne 1 
th-oughout Lhe .: 

" 	 MainaLins an adequate complem-m L of trained meter personnel to keep
abrenst of LP- schedules nd provide trained personnelI to for th 
di.visions Lo meet their requitemeln. 

S 	 Plains, des ,_ns and/or constructIs laboratory and shop test equipment as 
I equL. -d 

, 	 Promotes and enforces all safet'. practices to safeguard employees, the 
generale . ic and ANF equipment.. 

o 	 Develops new testing and operation pr-ocedures, methods and equipment that 
will improve the efficiency of IN operation of the AEB reter laboratory. 

o Asumes other duties and responsibi iLies as assigned. 

I)LA[IRED QUATLLi I XI [OS: 

a. 	 Education 

S year ,iploma in the engineering discipline. 

b. 	 Prior Work Experience 

i'linilIuIT o f 7 years of related metaring experience and a thorough 
knowledge of meter testing. 

C. 	 Lanqge_ Proficiency 

'lust be f luent in written and spoken English and Urdu. 

d. 	 Knojld_ _U 1 _fi Oe.of i_.! 

echn.-a] lk.nowledje of all types of meters, instrument transformers and 
the technical aslpct of tesltiiq them. Hust have a thorough knowledge of 
eltri. c enrgy, demand and the lheorv of measurement. 

Q. 	 (ibiitLmes and Y-ti I is 

- SLrorg communicati.on ski.lls j.n bothtm writtern and oral forms. 
- ]echoic al ahil ity to comprehld complex pr-oblems and the ability to 

direcI .imlemp ient ation of their solltions. 

Pd_5U)ESCt_ 2_ 1-25-89 
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FUS IIl1UfI ELEI'IIJ IS: 

a. LSrXI_,,1in [leceived 

Under general direction of the Assistant Engineer Central Meter 
Labc,r.to-y., follow approved policies, criteria and standar-ds established. 

b. 	 Availab.le Guidelines 

Has availabl:: approved WAF'DA Helter Standards Manua]I Encineering Service 
Rules, Safety Code and financial budgets. 

C. 	 Execise of Wudmenit. 

Suh- tani LiaI Lecni ical jiudqmet, discretion and professional integrity is 
requ irMI to int er-f .e wi th 0L[: division meter personnel : AED test 
laboratory personnel and assigne'd personnel. 

d. 	 Au tiuri ty to I: E-, Lofimi. tmen Ls 

Has au Lhor.i.Ly to ,nl:ke commu Leon1l on approved policies., procedures, and 
budgets withiln the limits as a,7irled.. 

e. 	 Natlutr Level and Furpuse of ConLac[ 

FreI-uenL cint.c-t wiLh technical aid operating staff of the AEB divisions 
and with assigned personnel to e: chane job relited matters. 

f. 	 q yvisio L:'erised 

DirecL supervision of meter testers and clerk. 
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FL. [IION IIILL: Test Inspector 

GIhi.L : bPS 12 

bASIL l-'LlW1UI DLb ChI'lPllH: 

I Iv lest lhispec Ior Standards has functional responsibility to the Assistant 
Enillneer Central Mleter Shop for performiro standardizing calibration, testing 
arid main tennce i tLhe meters and instrument transformers, ins truments, 
staidards and ta.s:iciated nor in the laoratory. 

hAiJUk 	 'U ILL 101.'1LAPuHdlIILITIELS 

es 1.1-ll "it.er wattliour standards acgainst the laboratory watthOUr standard 
and obtain correction data. 

H[lake ner-u-iii-iii:e tests on all types of meters in accordance with IEC 
spec i f Ica t ions. 

o 	 lestl: w-Lthliour leer Lest board saLndards against the laboratory watthour 
standard and obtain correction data. 

o 	 lest and rep:i.r all Lypes of ti:ltnuatthour and demand meters. 

o 	 lest currelot anId potential trav-,o4mers at various loads and burdens and 
obtain correcti.ion da!IA. 

o 	 F'erform Hi Pot tests on meters arid i.nistrument transformers. 

o 	 FsSist iLet et rleers and employees of equal or higher classification. 

o 	 rest and ,:aliral:' instruments. 

o 	 Function wihi sac.le y and proficierncy. 

o 	 lest all ienj v purchased kilona-tthlour and demand meters before being sent 
to thre L . ju.noi= fur instal lation. 

o 	 Ikepair., test. rnd calibrate all. types of portable and graphic instruments. 

o 	 Hake speciail dielectric tests on meter equipment. 

o 	 1'rep..re reports arid records as rrequired by his wor::. 

o 	 LSupe',-ise and advise the meter iiiechanics and related staff in his Section 
in tie perforiiance of their duties. 

DES I t;lIl 	 Lii L ILF ICm, .II. 

a. 	 LdL_ -tiun 

year -ssocite diplria Electrical Engineering.Engineer's in 
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b, 	 Prior Work Exlerience
 

Minimum of 0 years experience as a Meter lechnician.
 

c. 	 Lanutacle k'rof iciency 

Miust 	 be ft.Lent in written and spoken English and Urdu. 

d. 	 Knowledie of ._'pecial Fireas 

Ability to read and understand electrical prints and diagrams of 
metering, and measuring control circuits including all types of 
electronic circuits used therein. 

e. 	 Abilities and Skills 

- Reamonable coimLnication skills in both written and oral forms. 
- leclnical. ability to implement instructions from supervisory staff.
 

F'OSIIION ELEH1EHIS
 

a. 	 Spervisiun Received 

Under direct super-vision of the A-s..stant Engineer Central Meter Shop 
lol low approved policies, criteri a. and standards established. 

b. 	 Available Guidelines 

las availab le approved WAFDiA !leter Standards Manual, Engineering Service 
Rules, Safety Code and financial budgets. 

c. 	 L:erri-e of Judgent 

SubsLantial t:echnical judgment, discretion and professional integ-ity are 
required in the performance of duties. 

d. 	 Authri L-, L I'lake ommi tment-s 

Its auLhority to male commi:ments on approved policies, procedures and 
budgets within the limits as assigned. 

e. 	 Na Lure, Level and F'Lurpo.e_ f [on tac t 

-Frequent on ta&: with the technical staff of the meter laboratory to 
exchange job related matters. 

'b!lper ..f . siur _L' eic_ sod 

[)irect Supervision of semi-skilled and unskilled employees as assigned. 
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V. 
FUNCTIONS OF THE DIVISION METER ORGANIZATION
 

1. 	 Remove and Install Kilowatthour Meters
 

Remove defective self contained meters and ship them to the
 
Central Meter Shop for repair. Install new meters in their
 
place.
 

2. 	 Test all Single Phase and Polyphase Meters
 

Perform tests meters
on where high bill complaints are
 
received. 
 Perform tests on all meters suspected of meter
 
tampering.
 

3. 	 Perform Preventive Maintenance
 

Any preventive maintenance required to insure 
 the 	 accuracy of 
the 	meter installation without removing the meter 
cover.
 

4. 	 Meter Sampling and Periodic Testing
 

Remove the meters for the meter sampling program and return them 
to 	 the meter laboratory for testing. Install 
 replacement
 
meters. Conduct 
 periodic testing on the meters installed on the
 
large customers. The meters 
to be tested have connected loads
 
of less than 70 kw.
 

VI. 	DIVISION METER PERSONNEL
 

As shown in the Organization Chart, Meter Supervisors in 
 the
 
Divisions report to the Division Service 
 Engineer and Meter
 
Supervisors in the sub divisions report to the Sub Division Officer.
 
The 	meter electricians who 
 perform the meter testing, removal and
 
installation work report 
to the Meter Supervisor.
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DIVISION METER ORGANIZATION
 

D i ISL r 

L .J 

ENGINEER 

SUPERVISOR 
METER: 

I 
U 

, 

OFFICER 

ISOR 
METER 

MET ER 
ELECTRICIAN 

MET ER 
ELECTRICIAN 

METER IANETER 
ELECTRICIAN ELECTRICIAN 



VII. POSITION DESCRIPTIONS FOR THE DIVISION METER ORGANIZATION
 

1. Supervisor Meter 

2. Meter Electrician 

POSDESCR 31 01-08-89 
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FOS!irI TITLE, Supervis-or N ter 

The Surrvisor H LI has iuciional responsibility to t1he I vi.'J.sion ServiceEniniee s
or the'S, for uervision and coordination of. 
work involved in te t' . ., r, I..reFP)acmOnt and inspection of mEters and top 
F t. 


Supervisps f:ie-ld te-
st, inspection, maintenance, removal and replacement

all types - self contained
of single and three phase meters, and the
 

relaIed equp ne L.
 

W
Ch-I.es Nt'ir prvice ,:tallaiois or customer premises and assures 
con formity wIlii company .i.ndards and satisfactory operatinc conditions. 

D Su 'pri'se.th-p reparation of me;'te; 
 reports and re,:ords.
 

U Imp]ements monitoring of meter work and record ccl] ection 

o Insures cooperti on and coordination of activity among employees to
 
enhance operation of WAFIDA.
 

o Assists in the .minittration of the WAFDA Safety program and the 
enforcement of safet., policies and practices
 

DESIRED ULIAL!FICTTI!NS
 

a. EFduc.:at. .o~n 

3 years diploma in electrical engineering
 

b. Frior work Experience 

Minimum of 5 years experience in a major functional area of 
distribution.
 

-. L .guaoerofi cienc'
 

Must be fluent in written and spoken English and Urdu.
 

Q. Knowede of Specfcfrj-1r; 

Technical knowl'edge of the distribution and utilizatior of electric 
energy and its measuement. 

e., ,b:i.i s. and E:.li]l.i 

Reasonable commu)i cation skils in both wri.tten and oral frms. 
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POSITION ELEMENTS:
 

a. 	 Supervision Received 

Under general direction of the Service Engineer/S.D.O. follows approved
 
policies, criteria and standards established.
 

b. 	 Available Guidelines
 

Has 	 available approved WAPDA Meter Standards Manual, engineering service
 
rules, safety code and financial budgets. 

c. 	 Exercise of Judgment 

Substantial technical judgment, discretion and professional integrity is 
required to interface customers, supervise work and assign personnel. 

d. 	 Authority to make Commitments 

Has authority to make commitments on approved policies, procedures and 

budgets within the limits as assigned. 

e. 	 Nature, Level and Furpose of Contact 

Frequent contact with customer, technical and operating staff of th 
Sub-division AER and with assigned personnel to exchange job related
 
matters.
 

f. 	 Supervision Exercised 

Direct supervision of Meter Electricians, semi-skilled and unskilled 
staff assigned.
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.'0 T1gT E Meter Electrician 

..'.A T'.[./ K1 lh D 3U F'1 1 

rfetr'ne eci"rjcian i responsible to the Meter -upervisor. Ie performs all 
.. 0es or'kof involved in the field maintenance, testing. renaval/replaee.n. 

a ndi fcion l f meters and the related equipment.
 
1' 1 
 tn ut,, -i- " ",=-.-,, hi i- . 

Tests. inspe-ts, and maintains in accordance with approved schedules, al. 
types of sellr contained single and three phase meters and the relatedequipment tests at cus'tomer premises for proper operation, grounds, 

proper wiring and regis'tration. 

0 	 insp.,e c:st ,,eter and service ins,t a lla. n's o custo-,mer pr'emises for 
onforrmti compan~ywith l starndarsi and s tisfacoryL.. conditions.
 

Removeand replacs.... the defe-i and/or 
 .	 tate meters at the 
customer premises and forwards the same to the AEF. Meter Shop for repair 

Makes calcu1aLicns and prepares reports of removals and replacements of 
met.ers ,forbilling ,:nd record purposes.
 

Feapotto. i rrecgl] a r 
 and abnorma] conditions and observations of 
unaut,horized use of ener-gy for action by the concerned staff.
 

S Maintains equi. p ent, Locl s and 
 work area in a clean and order]y condit'ion, 

r wor: in accordance with companyPerforms meter s'tandards., safety rules 
and ope'.ratin,; roqu, ations and practices. 

31p~U~jjOf. l(TA:EI QN)1 

a- E du.._!ction 

Di :iuma in Electrical Technology (Associate Engineer) 

b. 	 F'rior Work Eperien.-

Nlirimum of 4 years. ey perier, ce in distribution work. 

c~ 	 Lannquocue Frqt:Lr-inrv. 

Reasonable fluency in written and spoken Enclish. Must be fluent in Urdu. 

d. 	 Techriical knnwledge f'o, 	 the d is tri bt:i.on and utilization of electric 
energy and the euirre t in'o(lvec. 

Effec!.iver CommuLrica'iOn" ki.ls in botlrh writLten and oral forms. 

Technical albility to impl.ement i.n'L:-u:tion from supervisory s'taff., 

'r......
-O .. 



POS I 	 ITON ELEMEN I S 

a. 	 A ervision Received
 

Under general guidance of the Service Engineer/Meter Supervisor ­
Division/Subdivision follows approved policies, 
 criteria and standards
 
established.
 

b. 	 Available Guidelines
 

Has available approved WAF'DA Meter Standards Manual, engineering service
 
rules and safety codes.
 

c. 	 Exercise of Judqment 

lechnical judgment and professional integrity is required. 

d. 	 Outhorit to make Commitments 

Does not have authority to make commitments. 

e. 	 Hlature. Level and Purpose.of Contacts
 

Frequent contact with customer, technical and operating staff to exchange
 
job related matters.
 

f. 	 _Lgrvis ior Exercised 

Direct sLpervision of semi-skilled and unsl::illed employees assigned. 
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IX. 	 IMPORTANT FEATURES/PARAMETERS FOR RECOMMENDED
 
STANDARD LIST OF METERING EDIJIPMENT FOR THE
 

DIVISIONS, SUB DIVISIONS AND
 
OPERATING DIVISIONS
 

1. 	 Polyphase Solid State Kilowatthour Standards
 

0.,0,:1%, ofl re.:adin.l..,, 1': ini. ,sed,1o 	 th1e(-.:
I u t c:..al.:l:,iate.:. 

standa.':ds:,i":: meter:...:. 1 bo,::ardsli arnd
r :inrt.he .tent:,! "f:iel.d 5ubttl.
 

2. Polyphase Solid State Kilowatthour Field Substandards
 

'e accu.r :' tLh:i.s nd'al least.(: suI..l I',:l at +/ 0. (f'%:','

read:in.r I i :is f::or.. fiel t 	 mers.: .>"',
used::,: I(IIestLing ofI' 


3. 	 Solid State Kilowatthour Field substandard - Single
 
Phase
 

of: 	 is
The(:- ac,.c:(:urac::y 'th' :iF,.b!"um,:n:l :is a't le...ast.l .+/... 0,.'," ol:
 

r:a:d?,.in:i us:e for i , d .. ,:::ir1: g :i.n(:..is 	 fe tent 's i:ll.e..te m(.e.:ters , 

'.. 	 Polyphase Phantom Load
 

"T'his :inst'.rumn t lu'.d h a 50 Amp load c a ili.y 
and have a sw :.it.ched power~ ciapa bil. to te'stIjfIa.ct.or ity 

mte.e s ; 5. '.' ! .' W a(:IF.,d. , Thi:f :i.s > i rmen: iii.'r 	 ; 

,. 	 Phantom Load - Single Phase
 

' 	 5 l:)ty LThi.s :in:.t ument sh I , a1:.1 Amp r oal cai:li: 

6. 	 Automatic Polyphase Meter Test Benches
 

the,' : I.fa~ (:hor .alo
e . l,,.,,iod ig 	 uceld: al:
when ! p (i , ,::est is,-introd. 

wlfl-be,:t.o " . . .
.:.lent 	 quanti...ty of met: i/s 

Autmic Snglte PasesMeteriTestnBenchruty hs
 

7,, 	 Automatic Single Phase Meter Test Bench
 

es::,.. w. 

s.!ol:id ; I':i.l.::, 


"T!.e.me:. I.b,:nch: .sho.:u.l he ,eq':uiplp,:e...d itlh s.inle(. p:has:.e
 
stol e...: f.thlou i!sub:: sta-nd:ard:.s; optl)i.c:al p.Ii.c:lkupl:
 

dev:'..'ices(::;
., .anu t.'he.: es,.:: .:l:i.d: c::irct .i'.:l), These::
d la.so ! s.t!!ate,.:: ry: (..
 

. .i I 	 ;:2
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., Voltage/Current Transformer Comparator
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9',. 	 Precision Power Source for Testing/Calibrating
 
Instruments
 

i1:i.' : iii. I'1i''. J. p Ie::.'i : ! :: . .:. C'antild I)CI . 'se ., si .. ,::' i e 
,:::,[,..,".' 	 ,,~m ,, .'.,iC.:,cc.; Iu (i' ...:..."'5.k rS-r,( 	 ,, ,.',::.I.*l 7,'.:l...'cc.;.: 
 F ,:.([ 
' l e a.~i I I .';: ' (A'sN.. Ic. :.',, . t:"..he'::, I,',:::,V :itii r a ,:., :.::.f,,,00,,Q,".,ci.,::1::a ci c.,(::c 0 

.ci' and '(.i', ., ) '; A 
an((. 

10. 	 MDI Meter Test Board 

:3 ''. ,,l hi..-cx : ,:'Ii.'] :r ,:.:'I .].'cci.. .: l cci,.l 'n:Cci . s e L . ''C . .. .. ' ::.,.'c. l:i's.l' 


b ::i'rcc.i.1i'i ..: .: :,m'':''ci.. ir li..'I c:icc
;l . , I'.1.', '. .. .ii:, .. lcc i1(::'...,I.. .. .icc ''rc:i..tlc~ci ,s'.i. i.c' 
:L,::,',,: t:,.,c.,.,cICI: . ..;cii i .li) V nC:,i c.i.'c,.'.: u ,::,.C:ci I:',.':.,vd :::,a,, c .I :.. ,: i :.ci.;I:.: 

I1i1, 	Rubber Protective Equipment T'ester 

in 

s I.ee:,,:::'..',.:,sI:,. .,:,, a !Ic '', '0 1., i*, arC Cl cc a i s 2':) ,O t f .:, l".:e 
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I.:?.,,Clip on Wattmeter 
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1U, 	 Ultra Sonic Cleaner
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1., 	 Voltage Leakage Tester 
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coils 	and the meter base. It should be capable of
 

producing 2500 V D}C at 400 microamperes.
 

15. 	 High Voltage DC High Pot Tester
 

This is for testing c.a-b)es and should be capable of
 
producing 0-3-0 kV i..
 

16. 	 Phase Sequence Analyzer
 

This instrument is needed for reactive metering 
installations to determine the phase sequence and 
should indicato phase on both leading and lagging power
fac tor.
 

17. 	 Phase Sequence Indicator 

Thi. is a rugged, light we.ight instrument for 
det:..ermining phase sequence or phase rotation upto 600 
V.
 

18. 	 Earth Resistance Test Equipment
 

hbis ,deovice is used to test for ground resistance and 
has no spec:ial parameters. 

IV. 	 Air Conditioners
 

The air conditioner shui. b sized to cool and
 
condition the air in the room 
for which it will be
 
used.
 

20. 	 Hegger for Insulation Testing 

Trhis device shall have a voltage rating of 1000 volts. 

21. 	 Cable Fault Locator
 

No special parameters required.
 

22. 	 Air Compressor 

This compressor should have a capability of 20 psi. It 
will be used for cleaning metering equipment in the 
Centralized Muter Test Lab. 

23,. 	 Welding Equipment 

This should the portahl.e for operation in theh.quipment 
field 	 .and specified for iuse in sealingr- meter security 
boaxes (NVsH). It should -hesuppl ied by propane g.as 
rather than electric. See:3 WAPOA Specifications. 
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24. 	 Split Core Current Transformers 

These -ranasformers shcu ld be in sets of 3 for f i di 
t:esting tilcee phase mete rs. Eac:h set. should be sirigle., 
ratio. lhe ratios requir,,ed are 100:5, 200:5 anc 
400:2. 600 volt rating. 

25. 	 Digital Clip on Multimeters 

Thee-, shoul.ld be capabl e at reading Amperes, volts, 
re...sisatan c:, poec-lr fact or andr,:. Wa tts. They wi. be used 
for mter tea ting 

26. 	 Stop Watches 

Ihe-e s ould he capable o.f readcig minutes adi seconds 
for use in field testing. 

2.7. 	 Calculators 

1hese .a r t.ion calu l.-ators i th.h memory.four 	 .. 

28. 	 Tools and Equipment for Painting Meters
 
and Meter Boxes
 

[his 	 is a aspray device o-i'f 1low volumn capacity. 

29. 	 Drill Press 

This is a free standincg machine for use in the 
laboratory. 

). 	Vice
 

N,o speci a 1 parameters reqcu red on a berc h.
i . moun ted 

3t. Portable Grinder 

No spe:ia1 parameters rrqum red. 

.2. 	 Hand Drill including Pits
 

1TIis in a 1/2'" drill -- oucble insulated.
 

63. 	 Soldering Irons 

Iw:, tyvpea:s t.Jd .beputch:las.d.ILow ... wattage (50 - 1.00 
Wat-:ts) and high wa':taao (100 - 200 Watts). 

S4. Goggles 

No 	 special parameters required. 
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:':. 	 Flashlights 

No special parameters required. 

36. 	 Ladder 

Twoithree meter high wood 1adder. 

07. 	 Small Tools
 

No. special parameters required.
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