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Invitation to Bid No.:

C Material, equipment, and specifications for SINGLE-PHASE WATT-HOUR METERS

C1 General material and packing instructions
Additional to the general instructions, the following shall be observed:

1a Scope
.These specifications cover single-phase watt-hour meters, 220 V, 50 Hz, Class 2, induction type.

1b Standard
The single-phase watt-hour meters shall be manufactured and tested in accordance with the latest
edition of the following standards:
Thailand Industrial Standard (TIS)
TIS 1030 Electricity metering equipment (a.c.) : General requirements, tests and test conditions
TIS 2336 Electricity metering equipment (a.c.) : Particular requirements — Electromechanical

meters for active energy (classes 0.5, 1 and 2)

International Electrotechnical Commission (IEC)
IEC 60514 Acceptance inspection of Class 2 alternating — current watt-hour meters
and all other relevant standards, unless otherwise specified in these specification.
PEA will accept the type test reports carried out according to previous standard/edition, if there is no
significant change in any item or no additional test item compared with the last standard/edition. On
the other hand, if there are significant(s) and/or additional test item(s), PEA Will remain to accept the
type test reports carried out according to previous standard/edition for three (3) years. After three (3)
years, the type testing shall be done to complete type test reports for the changed and/or additional test

item(s) including related item(s) (if any).

1c Principal requirement

1lc.1  Service condition and installation
The single-phase watt-hour meters (hereinafter called the meters) shall be weatherproof and dustproof
designed (degree of protection : IP54, or better) and constructed for outdoor installation on poles

without additional protection such as cabinets, boxes, rain-shade, or sun-shielding; and for operation

under, the following conditions:

Altitude :  upto 1,000 m above sea level
Ambient air temperature : upto55°C

Relative humidity : upto95%

Climatic condition -t tropical climate
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1c.2

1c.3

Mounting provision

The meters shall be arranged for three-point mounting, see the enclosed drawing. Mounting holes shall
be accommodated 5.0 mm mounting screws. The upper hanger should be external to the body; and the
two (2) lower mounting holes shall be on both sides of the meter-base bottom part which is holding
terminal block, aﬁd the two (2) lower mounting holes shall be within the area of the perpendicular
projection of the terminal cover. |

Mechanical requirement

Meter base
The meter base shall be made of not less than 0.70 mm thick sheet steel.

A protective earth terminal shall be provided.

Meter cover

The meter cover shall be made of transparent hard-glass without coating on surface through which the
nameplate, register, rotor movement, and current coil shall be observed.

The meter cover shall have provision for at least two points of security sealing (see Drawing No. SA3-
015/42001). Diameter of wire of security seals is up to 2 mm.

The meter cover shall have the gasket (neoprene, or equivalent), for protecting the meter against
moisture, dust, and insects.

Terminal and terminal block

All terminals and screws shall be made of high-conductivity solid brass or copper, with nickel plated

or tin plated and suitable for the sizes of insulated cables as follows:

Page 2 of 8

Cables
Current rating Size Conductor Overall diameter " Bolt size
A) (mm’) diameter (mm) (mm)
5(15) 6-10 33-42 58-72 M4
15(45) 10-16 42-53 72-84 M4
30(100) 35-50 7.9-9.1 11.5-135 M8

The terminals shall be the bottom-connected type and grouped in a terminal block. The bottom part of
the meter base, holding the terminal block, shall be extended downward of 10 + 1 mm from the
bottom of the terminal block. 4

The gasket (neoprene, or equivalent) shall be provided between the terminal block and the meter base,
for protecting terminal block against moisture, dust, insects, and accidental short-circuiting.

The insulating barriers in the terminal block shall be designed and constructed providing protection
against accidental short-circuiting. Each unit of the meters shall be provided with two (2) test links, for

meter testing, one (1) being inside the terminal cover and the other being inside the meter cover.
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Terminal cover

Each unit of the meters shall be equipped with an extended terminal cover. The terminal cover shall be
made of sheet steel not less than 0.70 mm thick. The terminal cover shall be suitable for cables
incoming and outgoing vertically from the bottom, and shall have provision for at least one point of
security sealing (see Drawing No.SA3-01 5/42001). Diameter of wire of security seals is up to 2 mm.

The terminal cover shall have the gasket (neoprene, or equivalent), for protecting terminal block
against moisture, dust, insects, and accidental short-circuiting.

The connection diagram of the meter shall be directly printed on the terminal cover’s gasket.

Surface coating

The steel meter base and steel terminal cover shall ‘be electro-galvanized of not less than 10 micron in
average on any individual piece or hot-dip galvanized of not less than 30 micron in average on any
individual piece, and shall be coated with hard melamine in grey color in final. The thickness of zinc
coating on specimens shall be measured with a magnetic measuring instrument “Microtest” or
“Electromagnetic coating thickness gauge”; the measured points shall not be less than ten (10) points
distributing on each specimen surface.

The steel meter base and steel terminal cover which have surface treatment and/or coating according
to manufacturer’s design and in accordance with JIS or equivalent, shall also be accepted, but the
details of the design shall be clearly described.

Meter cover gasket and terminal cover gasket

Meter cover gasket and terminal cover gasket shall be neoprene or equivalent.

Register |

The register shall be five -or six-digit drum type (cyclometer type) of pressed anodized aluminium
only; other types, such as pointer type, shall not be accepted. The register shall be inclination-style.
The meters having basic current (maximum current), 1,(1,.,,), of 5(15) A shall have the lowest digit
value of 0.1 kWh.

The meters having basic current (maximum current), I,(I__ ), of 15(45) A and 30(100) A shall have the
lowest digit value of 1 kWh _

The register markings shall be black on white background for decimal digit 0.1 kWh and white on
black background for all integer digits and not smaller than 3 L5 mm in width and 5 mm in height.

Lower bearing

Lower bearing shall be magnetic floating type.
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1c.4 Nameplate

1c.5

1c.6

The nameplate shall be made of pressed anodized aluminium. The inscription on nameplate shall be in

English, according to relevant standard, and marked with three (3) additional marks as follows:

1. SUPPLIED BY PROVINCIAL ELECTRICITY AUTHORITY

2. PEA . (The number to be marked on the nameplate shall be given by PEA after the final of
_bid consideration.)

3. Barcode : (The number to be marked shall be the same as PEA number (in PEA : as mentioned

above). The barcode symbology shall be Code 128 according to ISO/IEC 15417.)

Influence of ambient temperature variation

The mean temperature coefficient shall be determined for the whole operating range. The operating
temperature range shall be divided into 20 K wide ranges. The mean temperature coefficient shall then
be determined for these ranges, by taking measurements 10 K above and 10 K below the middle of the
range. During the test, the temperature shall be in no case outside the specified operating temperature

range (-25°C to 55°C). The mean temperature coefficient shall not exceed the limits given in table

below.
Value of current Power factor Mean Temperature Coefficient (%/K)
011, <1 £ I, 1 0.05
02, <1 £ 1, 0.5 inductive 0.07
Spare part

The bidders have to quote the spare parts with separate prices for each item below. Each lot of the
spare parts shall be composed of the following parts:
1. 20 sets of basc assembly.

40 sets of voltage element assembly.

40 sets of current element assembly.

30 sets of terminal and terminal block assembly.

2

3

4

5. 20 sets of register assembly.
6. 20 sets of lower bearing assembly.

7. 20 sets of rotor assembly, complete with upper bearing holder.

8. Other spare parts according to manufacturer’s recommendation.

The prices of spare parts shall not be taken into consideration for the purpose of the bid evaluation; and

PEA reserves the right to purchase some or all of items, to adjust their quantities, or to cancel them.
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1¢.7  Sample
Samples shall be supplied on request. In case the samples are requested by PEA, The bidders have to

supply three (3) samples of each item of the meters within fifteen (15) calendar days. The bidders who
can not supply the requested samples shall be rejected.

PEA reserves the right to test the samples according to PEA’s testing procedure. In case of the failing
test results, the bidders shall be rejected.

The samples shall not be returned.

1d Packing
Four (4) units of the meters shall be packed in a suitably corrugate-paper packages to avoid damage
during transportation. Each package shall be wrapped, totally, with vinyl shrinkage sheet of at least
0.06 mm thick. The several packages, already wrapped with vinyl sheet, shall be wrapped with a
plastic sheet of at least 0.06 mm thick and further packed in a wooden case. Each case, preferably
cubic form, shall contain 100 or 120 units.
The wooden case shall be designed to be movable by a forklift truck in such a manner that the truck’s
forks can be inserted at any side of the bottom of the case.
Each wooden case shall be strong enough for stacking over with at least another three (3) layers.
If the wooden case is made of rubber wood (Yang-para or Heavea brasiliensis), the wooden parts shall
be treated with wood preservative. The details of wood treatment shall be described.

Plastic foam shall not be accepted.

le Tests and test reports
The meters shall be passed the manufacturer’s standard routine tests and shall be passed all items of
the type tests in accordance with the latest TIS 1030 and TIS 2336 Class 2. Except the test of influence
quantities : Influence of ambient temperature variation shall be tested in accordance with the latest
TIS 2336 Class 1.
The test voltage of the impulse voltage test shall be 6 kV.
‘All items of the type tests shall be conducted by the acknowledged independent testing laboratories or

institutes. The following independent testing laboratories and institutes are accepted by PEA:

- KEMA - KEMA Laboratories (HOLLAND)

- CESI . Centro Elettrotecnico Sperimentale Italiano (ITALY)

- JEMIC : Japan Electric Meters Inspection Corporation (JAPAN)

- e . Parkside Laboratories (NEW ZEALAND)

- TISI - Thai Industrial Standards Institute (THAILAND)

- EGAT . The Electricity Generating Authority of Thailand (THAILAND)

SRR . Testing Laboratory, Electrical Engineering Department, Faculty of Engineering,
Chulalongkorn University (THILAND)
- EEI . Electrical and Electronics Institute (THAILAND)
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The bidder are at liberty to quote the meters which are tested by the other independent testing
laboratories not mentioned above, but have to be subjected to approval of PEA before the tests are
proceeded.

The type test reports shall be submitted with the bid or within fifteen (15) calendar days after the bid
closing date. The Item offered without submitting the type test reports shall be rejected.

The acceptance inspection shall be according to the latest IEC 60514.

The cost of all tests and report, including the tests and reports for acceptance inspection, shall be borne

by the Contractor.

C2 Material and packing data to be given by bidder

The bidders have to submit the following guarantee performances and details:
2a Type, Model, or Catalogue Number

2b Electrical characteristics:
1. Power consumption of:
- voltage circuits in W and VA
- current circuits in VA
2.  Heating (permissible temperature rise) of:
- external surfaces of the case in K
3. Dielectric properties:
- impulse voltage in kV peak
- AC voltage inkV r.m.s.
Metering Characteristics:
4.  Limits of errors in %
5. Meter constant in rev/kWh
6. Mean temperature coefficient in %/K
7.  Limits of variation in percentage error, due to:
- voltage
- frequency
- short-time overcurrent
- self-heating
Starting current in %
9.  Running with no-load in %
10. Minimum range of adjustment:
- of braking element in %
- atlow load in %

- of inductive load in %
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2c Description of materials, surface treatment, and surface coating of the component parts
2d Details and drawings, with dimensions in mm, of:
1. Overall meter
2. Connection diagram and terminal marking
3. Meter base
4. Meter cover assembly with screws and gasket
5. Voltage coil and current coil assemblies
6. Terminal and terminal block assembly and gasket, showing sectional view
7. Two (2) test-links of the terminals
8. Terminal cover and gasket
9. Register assembly
10. Bearing assembly
11. Rotor assembly
12. Nameplate with inscription
2e Diagrams showing characteristic curves of errors and adjustment; and details of the adjustment
2f List of routine tests
2g Packing details N

Packing method (shown by drawing(s), and describe packing materials, wooden case only)
Number of meters in each package (4 units)

Number of meters in each case (100 or 120 units)

Overall dimensions of each case in cm

Volume of each case in m’

Gross weight of each case in kg

Net weight of each case in kg

Number of cases

Type of storage facility required (indoor, outdoor)
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Note : Conditions for documentation and consideration

1. The Contractor has to supply the following documents in English and/or Thai, before shipment/delivery
for each ordered meter:
1.1 Reports of type tests and routine tests.
1.2 Type of enamel, temperature class, and size of the enameled wire.
The above document shall be sent to the following address:
Meter Division
Maintenance Department
Provincial Electricity Authority
200 Ngam Wong Wan Road, Chatuchak
Bangkok Metropolis 10900
Thailand
2. Delivery time is also one of the important factors to be considered.

3. Partial shipment/delivery is allowed.
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C3 Schedule of detailed requirement

Invitation to Bid No.:

PEA
Item Material Quantity Description
No.
1 1060050001 set(s) | Watt-hour meter, single-phase, two-wire connection, magnetic floating
bearing type, rated voltage 220V, 50 Hz, basic current (maximum current),
LA ) 5(15) A
2 1060050009 set(s) | Ditto as Item 1, but basic current (maximum current), L(I,. ) 15(45) A .
3 1060050010 set(s) | Ditto as Item 1, but basic current (maximum current), L(I__)30(100) A .
4 - lot(s) | Spare part for Watt-hour meter in Item 1 (give detail).
5 - lot(s) | Spare part for Watt-hour meter in Item 2 (give detail).
6 - lot(s) | Spare part for Watt-hour meter in Item 3 (give detail).
Note:

1. Enclosed Drawing No. SA3-015/42001.
2. Evaluation and comparison of bid price shall not include the spare

parts.
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