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PROVINCIAL ELECTRICITY AUTHORITY

POWER SYSTEM STANDARD DIVISION

Specification No.: RTES-169/2552 : Three-Phase Meter Test Station, Up To 20 Meters

Page | of 10

Invitation to Bid No.:

€3 Schedule of detailed requirement

| PEA

pSDl

adjustment and manual setting of test current, voltage. power factor. and for
simultancously testing the large batches of three-phase cnergy meters of
electromechanical and electronic types of ¢lass 0.2, 0.5, 1 and 2; up to twenty

(20) units or mere at the same time using the energy comparison method:

suitable for testing of the following kinds of meters :

Item Material Quantity Description
No.
I - system(s) | Three-phase meter test station: automatic certification, semi-automatic

- threc-phase 3-wire and three-phase 4-wirc meters for active cnergy

(three-phase kilowatt-hour meters)

- three-phase 3-wire and three-phase 4-wire meters for reactive encrgy,

all type of conncctions (three-phase kilovar-hour meters): each system shall be

consisted of:

1.1 1 unit Meter test unit, with:

1 set Electronic power sourcc unit:

Main switch and ecmergency off switch

[nput voltage » 3x220/380 V, 50 Hz

Test frequency circuit

1 45 to 65 11z adjustable in

steps of 0.1 Hz

Test voltage circuit:

- range : 40 to 300 V (phase-neutral).

or better

- accuracy o < 0.05 % of range, or better
- output power : not less than 3x1,000 VA

- stability : = 50 ppm/h

- distortion factor D =058%

- power efficiency  : =83 %

Electrenic averload and short-circuit protection

Test current circuit:

- range : I mA to 120 AL or better _
- accuracy : = 0.05 % of range. or better
- output powcer : net less than 3x1.500 VA |
- stability : < 50 ppm/h |
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Invitation to Bid No.:

gj

PEA
Item Material Quantity Description
No.
- distortion factor : <0.5%
- power cfficiency : >85%

Electronic overload circuit and security to safeguard
the operation at open current circuit

Phase angle adjustment:

- range : 0o to 36OD

- resolution of phase angle setting

: 0.01 , or better

1_ set Electronic reference standard :

- Voltage :
- range ¢ 60 to 400 V (phase-neutral),
or better
- accuracy : <+ 0.01 % of range,
or better
- Current :
- range ¢ 1OmA to 120 A, or better
- accuracy :

- 10 mA to 100 mA, range
! %+£0.02 % of range,
or better
- 100 mA to 120 A, range
¢ =+ 0.01 % of range,
or better
- Frequency :

- range : 45w 65 Hz

I1

~
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Item

PEA
Material
No.

Quantity

Description

PS

-

L2

- Error of active and reactive (power/energy) :

- cos(D =1 o= - 0.02 % of range,
or better
- cos(P =05 ;o<1 0.04 % of range.

or better

- sin(D =1 o = = (L02 % of range,
or better,

- sin(p=0.5 o=t 0.04 % of range,

or better

1 set. Actual value indicator with digital display {The

actual indicator may not be required if the software can show

all actual values on 17" LCD monitor separately from display .

monitor. In this case two(2) monitors shall be required and the
values shalt be shown on the monitors simultaneously})

The following valucs can be shown: |

- 3test voltages U,. U.. U,

- Jtesteurrents I, I, I,

- power per phase P, P, P

- total powcer

- phase angle between voltage/current per phase

- frequency

I _lot The meter test rack, consisting of a rack and table. The

rack shall be suitable for the suspension twenty (20} meters.
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PEA

Ftem Material Quantity Description
No.

1.3 20 _sets.  Testconnection of quick connector type for cach meter,
universal design (for IEC, ANSI and BS mclcfrs}, adjustable. suitable for

bottom-connected of three-phase energy meters of all types in general use

[ in large numbers. used on the meter racks for casy and quick connection of
the meter to be tested. with:

- current cables .

- voltage cables with omega clamps and pins

- cables for testing emitting pulse contact

1.4

‘r\.}

seis.  Scanning device, of photoelectric scanning head/sensor

head, suitable for counting disk revolutions of clectromechanical type

meters and for detecting LED impulses of electronic type meters.

i Complete with vertical and horizontal adjustment mechanism.

1.5 __ 20 sets.  Error display units, digital type, for individual error
display for each meter under test, mounted on the meter rack at cach meter
test place, with:

- the display is in %

- lest pulse emitting contacts of meters

1.6 _1_ let. Current iselation transformers, for simultaneousty

testing the large batches (up to twenty (20) units or more} of three-

phasc energy meters with closed links between test voltage and test

current circuit. Complete with terminals for easily change conncction in

! casc of using current isolation transformers or without current isolation

transformers. with:

ranyge : 0.5t 100 A, or better (ratio 1 : 1)

accuracy (5 A-100 A) ;. <+ 0.1 % (ratio error)

| : =+ 2 minute (phase error)

PSH
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PEA
Item @  Material Quantity Description
No.

1.7 1. sect. Hand-held terminal, for entering of individual meter
data (e.g. register rcadings, serial numbers. cte.}) with LASER
SCANNER to read bar-code information from meter.

Complete with:

1) Protective devices for input and output circuits and ftor auxiliary supply
circuitls). |

2} Powcer supply cord and plug,

3} Internal wirings, interconnection cables and connectors.

4} Instruction manual with part list and cireuit diagram,

5) Training course, for at least five (5) working days of PFA’s personnel.
including training for operation and maintenance of the three-phase meter
test stafion,

6} Centificate of calibration and calibration test report of reference standard ,I
meter unit from Accreditation Bodies {P1B, NPL, NIST, or equivalent) or
from the laboratories, which have been accredited by such the
Accreditation Bodies.

7) Others according to manufacturer’s design. which shall be clearly
described.

1l
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Item

PEA
Material
No.

Quantity

Description

1.8

Complete with:

1)

2)

3)
4)

5)
6)
7)
8)

1 set. Microcomputer {Desktop PC), for single-phase

220 VAC 50 llz power supply, with :

CPU Intel Core 2 Duo processors 2.8 GHe.
3 MB L2 cache, 1066 MHz FSB, or
better

Memory : 20B DDR2—-RAM. or better

Hard disk 0 250GB SATA Hard Drive 7200 rpm,

or more,
CD-ROM drive DVD-RW drive. super multi drive,

double layer. or better,

Monitor : LCD 177 {1024x768 Res. ). or more
Keyboard 104 keys. or more )
Mouse . PS/2 or USB mouse

Network adapter : built-in Cthernet card 10:100 Mbps

Multimedia : sound card and spéakers of not less
than 120 W (P.M.P.().)

Port & Slot : parallel & serial ports, mouse &
keyboard ports. audio port and USB

port

Software package(s), for installation and operation (Microsoft Windows
XP/Vista, or later version, Thai Edition).

Software package(s), for automatic testing, semi-automatic testing. manual
testing and recording data results.

Interconnecting cables, power supply cord and plug.

Interconneeting cables between the three-phase meter test station (1.1) and
the computer systern (1.8).

Laser printer, 600 x 600 dpi, 10 ppm, paper sizes Ad. or better.

Desk and chair, for personal computer syslem.
IﬂS[l’LlCli(J]'l manual.

Others according to manulacturer’s design, which shall be clearly described |
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PEA
Material
No.

Quantity

Description

Do~

1.9

1 sel. Uninterruptible power supply (UPS). for single-phasc

220 VAC 50 Hz power supply. with:

Standard

System

Rated power

[nput voltage

[nput frequency

Qutput voltage

Qutput trequency

Wave form

Total harmonic distortion
Overload capacity
Battery type

Back-up time (full load)
Naoise

Alarm or Indicator

Operating temperature

Complete with:

1)
2)
3)

; TIS 1291

: true on-ling

1 not less than 500 VA

;220 VAC + 10 % or better

: 30 Hz + 2 % or better

1 220 VAC + | % or better

: 50 Hz + 1 % or better

T sine wave

: not more than 5 %

: not less than 125 % for 30 seconds
: scaled lead acid {(maintenance frec)
1 not less than 10 minutes

: not more than 50 dBA at 1 m distance

: - low battery

- inverter failure

- overload

] o

: 0 to 40 C. or better

[nterconnecting cables. power supply cord and plug.

[nstruction manual,

Others according to manufacturer’s design, which shall be clearly

deseribed.
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Item ! Material Quantity Description
No.
- L0 1 set Surge protective device, voltage limiting type, for install
; at the inpul of a power supply line from lightning protection zone | into
: lightning protection zone 2 (LPZI into LPZ2. according to IEC 62305),
| such as the subdistribution board of the building. with:
Test standard ¢ [EC 61643-1 class [I (E DIN VDE
5 0675-6 and E DIN VDE 06753-6/A1,
| class C), or cquivalent
Number of pole : 4units of single pole combination
Maximum continucus : not less than 250 V “ pole
operating voltage, U
(operating trequency 50 Hz)
Nominal discharge current, [, : not less than 15 kA / pole
(8/20) s
Maximum discharge cwrrent, 1, : not less than 40 kA / pole
(8/20) LLs
Voltage protection level, : not more than 1.5 kV
U, (L-PE)
Response time : not more than 23 ns
Degree of protection : IP 20, or better
Operating temperature range : upto 80 °C. or better
Conductor size c4-25 111111:._ or better
Installation . : mounting on standard sizc rail
Complete with status indicator, installation equipment, back up fuses or
circuit breaker, installation manua! and other accessories according to E
manufacturer’s design and auxibiary cquipment necessary to complete.
2 - lot{s} | Spare part, for ten-year operation of the three-phase meter test station in Item |
(Give details).
3 - lot{s) | Special tools. for installation and maintenance of the three-phase meter test
" station in [tem | (Give details).
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Item Material
No.

Quantity

Description

4 -

11

lot(s)

Optional accessories for liem 1.

Note:

L.

Bidders have to quote the Unit Costs: and portion ot each [tem shall not be

considered. ,

The manufacturer of meter test unit shatl has at least ten {10) years

manufacturing experience and at least one (1} unit of same model and

samc accuracy class of the proposed meter test umt has been supplied in
the last five (5) years.

Bidders have to submit documents i English andsor Thai with the bid as

follows =

3.1 Certificate of calibration and calibration test report of meter test unit
having same model and same accuracy class as the proposed meter
test unit from Accreditation Bedics (PTB, NPL, NIST. or equivalent}
or from the laboratories, which have been accredited by such the
Accreditation Bodies.

3.2 Certification letter from customer that documents his satisfaction of |
meter test unit having same model and same accuracy class as the
proposed meter test unit.

3.3 Sufficient references deseribing the previous experience of the
suppliers {e.g. list of supply of equipment and/or materials having the
same or similar design as proposed, field experience, the registration
ol TISI, the copies of license, and/or the inspection to supplier’s
factory by PEA’s inspectors, ete.) to the satisfaction of PEA.

Biddets have to quote recommended spare parts. special tools and optional

accessories with their lists of quantities and itemized prices, it any; PEA

reserves the right to purchase some or all of items, to adjust their
quantities, or to cancel them.

Evaluation and cemparison of bid price shall not include the spare part.

special tools and optional aceessorics.




PROVINCIAL ELECTRICITY AUTHORITY

POWER SYSTEM STANDARD DIVISION

Specification No.: RTES-169/2552 : Three-Phase Meter Test Station, Up To 20 Meters Page 10 of 10
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invitation to Bid No.:

|

O

!. PEA
Item | Material Quantity Description
Neo.
6. PEA shall purchasc the three-phase meter test station, sparc parts in Item
2, speeial tools in ltem 3 and optional accessories in Ttem 4 from one (1)
bidder or one (1) manufacturer.

7. The three-phase meter fest station shall be turnished with auxiliary
equipment and accessorics not specified in these specifications, but
necessary to complete the sound function.

1l
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Electronic reference standard :

= Current
- range © 10mA to 120 A, or betier
- accuracy :

T HOmAL 120 A range : <1001 9%

Electranic reference standard :
- Current :
- range P ImA 0 120 A, or better
- accuracy :
- 10mA 10 100 mA, range: < 40,02 % of range,
or better
- 100mA 10 120 A, range : <001 % of range,

or better
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Actual value indicator with digital display,
The fallowing values can be shown:
= 3 test voltages U Uy, U,
3 test currents Lo, o,
©  power per phage P, P, P,
- total power
- phase angle between voltage/current per phase

- frequency

Actual value indicator with digital display (The actual
indicator may not be required if the software can show a1]
actuai values on 17" LCD monitor separately from display
monitor. In this case two(2) monitors shall be required and
1he values shaii be shown on the menitors simultaneously)
The following values can be shown:

= 3testvoltages U, U, U,

3 tost currents 1, L. 1,

~  Power perphase P, P,, P,

- total power

- phase angle between voltage/current per phase

- frequency
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PROVINCIAL ELECTRICITY AUTHORITY
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PROVINCIAL ELECTRICITY AUTHORITY

Specification No.: RTES-169/2552: THREE-PHASE METER TEST STATION (UP TO 20METERS) | Page 1 of 3

C3 Schedule of detailed requirement
Invitation to Bid No.:

PEA

ltem Material Quantity Description
No.

eNaNTNAY 1 wuuvig Specification No: RTES-169/2552
THREE-PHASE METER TEST STATION (UP TO 20 METERS)
(ADDENDUM 1)
lonansiiiuifs 1 (ADDENDUM 1) Hl¥fiaifudunilwasmeasndadofmuamaneiafionansailfuuvogie

EJﬂLéﬂS’]EJa%LaEJWU@ﬂsf’JJ@ﬁ’MUGWlNL%ﬂﬁmﬁ%‘ﬁl RTES-169/2552: THREE-PHASE METER TEST STATION
(UP TO 20 METERS) afiszylilumih 6 4 fwun 1.8 Tnermualigfuteiausazdesaus insesnauiinnes
dmsunulszanana wuuil 1, w3esfiun Multifunction wawes w3e LED @ indesfiuriuuldninuden(Thermal
Printer) uagyalusunsuszsuuuiinig lnedisieaziden el
1.8 1 lot Desktop PC, with :

Control Processing Unit (CPU):  AMD Ryzen 7 5800 or Intel Core i7-12700F or better

Memory : 16 GB DDR4-RAM, or better

Hard disk . 512 GB SSD , or better

Graphics : NVIDIA GeForce RTX 3060 or NVIDIA GeForce GTX 1660, or better
Monitor . LED 23” or better for Desktop PC,

Mouse : optical mouse USB interface

Network adapter : built-in Ethernet card, 10/100/1000 Mbps

Ports and Slots . serial port (for Desktop PC), mouse

and keyboard ports, audio port and USB ports
Operating system : windows 10 Home (64 bit) or better

Power supply : single phase, 230 V AC, 50 Hz
Interface . Ethernet or fiber-optic
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PROVINCIAL ELECTRICITY AUTHORITY

Specification No.. RTES-169/2552: THREE-PHASE METER TEST STATION (UP TO 20 METERS) Page 2 of 3

C3 Schedule of detailed requirement

Invitation to Bid No.:

PEA
Item Material Quantity Description
No.

Complete with:

1) Software package(s), for installation and operation (Microsoft windows 10, Microsoft office
or later version)

2) Software package(s), for automatic testing, manual testing and recording data results

3) Interconnecting cables, power supply cord and plug

4) Interconnecting cables between the three-phase meter test station
(Item 1.1) and the microcomputer system (ltem 1.8)

5) Multifunction(Printer,Copy,Scanner) Laser Printer or LED Color, Scan Resolution: 1200 x 1200
dpi or better, Printing Resolution: 600 x 600 dpi or better, 10 ppm or better, paper sizes Ad or
better

6) Thermal Printer, direct printer and thermal printer, Printing Resolution: 203 dpi or better,
Printing width: 104 mm. or better, Memory : 128 MB or better, Interface: ethernet 10/100 Mbps,
RS-232, USB 2.0 or better

7) Desk and chair, for personal microcomputer system

8) Instruction manual

9) Others according to manufacturer’s design, which shall be clearly described

iail futoiauoaziosiuuanmienuiesuuuuneasndoanudnuasanizreuniosmoufiuneidmiva
Uszanawa, 130 Multifunction wawwes wse LED &, iesesiusiuuuldaudeuThermal Printer)
uazyelUTLNsuTEUUURTRNS Mlusumdeuiunisiauesanileysenaunisiansan
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PROVINCIAL ELECTRICITY AUTHORITY

Specification No.. RTES-169/2552: THREE-PHASE METER TEST STATION (UP TO 20 METERS) Page 3 of 3

C3 Schedule of detailed requirement

Invitation to Bid No.:

PEA
Item Material Quantity Description
No.

Laﬂa’liLﬁmLau 2 WUUvne Specffication No.. RTES-169/2552
THREE-PHASE METER TEST STATION (UP TO 20 METERS)

(ADDENDUM 2)
lnasHNAL 2 (ADDENDUM 2) dilvidieidudruniisvesseazidunderimuamamaiafienaisillduuuegsiie

1andnTeaziBunvesdefvuaniaveieiani RTES-169/2552 THREE-PHASE METER TEST STATION
(UP TO 20 METERS) mufiszylilumii1 5 Complete with o 5) lnafmunligBudeiaustiladsudndeniy
Adnyaiu niln. azdesdaliiiinisiineusunisléam (On the job training) 1A30s THREE-PHASE METER TEST
STATION (UP TO 20 METERS) Tdumtinanu awa. §1uau 5 au au Tssnugiudn Tnerdumsilneusuiieaiuns
Bouimsldou nsdeulvsunsuauaunismadeudnlui® maguatisneludowiu Wussesnaliosnd
5 5u (35 Halug) lnedansevsudunwinevionwdangy wieuenarsuszneunsilnevsuianwilvewas
n1wdange lnelvdeiideunsidemfifisafundngnanisdnfinevsuuasAnuigeuilliniu
W AnaTestulneans Avhien andummanieiuiulusnassme assufvduyanaluiesUssnanasnay
e s At vesfidhiumsiineusluseninefisuniseusy swdaelddedug flonainiu ilesangifme/
maduthe a Ussmafinsedssnugianty diudeaueilésudndonduddyatu nin asfeaulfufiovey
ArldsneauniAniy

Z.Q?Ju%’aLauaﬁlﬁ%’uﬁmLﬁam"f]u@jﬁigmﬁu nyln. Fesfulssiuamnm 3 T dudaaniuiiiunsnsasy
uazABIALdUNITEOUIIBU  THREE PHASE METER TEST STATION (UP TO 20 METERS) Ty awa.
otetion 2 ad1 neluszznandulseiu 3 9 auilldsundeann an. Tnesmualidsseznatlunisdidunis
dedpuiiisuliudnaia wiondsdu nla. n1sluszeziian 4 ey dudnainiuildfuudeann nva.
warazdsdsanuiiisuiuiosufiRnsaouiisuiildsusesssuuuinigiu wen.17025 wie ISO/IEC 17025
Wil @n1iuNeTInewied vse danduliihuazBidnnsedind 1usiu

3 fudeiauetilssuidendugdyaiu nva. sxdessilumssamndeuinsasmmlniihsudes s
Iyl wazgUnsaldug MAeades wes THREE PHASE METER TEST STATION (UP TO 20 METERS) ¥y nwia.

4.THREE PHASE METER TEST STATION (UP TO 20 METERS) ag@asa1unsanad@au 1 Phase Meter
In case missing neutral is detected
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PROVINCIAL ELECTRICITY AUTHORITY

ELECTRONIC ENERGY METERS WITH WIRELESS COMMUNICATION

Specification No.: RMTR-038/2564 Approved date: 19/01/2564 Rev. No.: 2 Form No. -

Page 15 of 30

1¢.5.3.3 Tamper conditions and anti-tamper features

The 1-phase meters shall have the tampering detection features and shall be operated under the

following tamper conditions:

(1) Missing neutral

In case missing neutral is detected as shown in Figure 9, the Actual Current shall be recorded.

The values of total kWh shall be equal to the Actual current x 230 V x 1 (unity power factor) x

Time. The backup power supply shall support up to 60-day-continuous operation in this

condition. In this case, the 1-phase meters shall display only Total kWh by pressing the actuator,

shall be able to record an event with date and time in the non-volatile memory according to

Annex 2: Table 1B, but the alarm signal shall not be shown.

|
PEA | PEA’'s customer
|
METER :
|
Alarm signal :
|
|
OO0 O |
L |
| RS ———
| I A . 1
— | —F |
: | ¢ | ) |
I 1 o =TT TULOAD
|
| 0, SO i
| | | |
| e |
i | ;
|
bl
|
i
=g
1
PEA PEA’s customer
METER
Alarm signal

[
|
|
|
|
|
|
i
i @ l
| s i S ——
L ———— ' L —_ i
e L i
N —0 } = '——: LOAD |
|
|
|
|
|
|
|
|
|
1

Figure 9: Missing neutral
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-Three-phase automatic voltage regulators (AVR) for 22 kV and 33
kV 50 Hz distribution System

-Single-phase and Three-phase transformers for 22 kV and 33 KV
50 Hz distribution system with and without ability to withstand
short circuit

-Remote controlled switches for 22 kV and 33 kV 50 Hz
distribution system

-Solid dielectric three-phase automatic reclosers for 22 kV and 33
kV 50 Hz distribution System

-Automatic switching equipment for HV power capacitor Bank

-Single-phase and Three-phase electromechanica and electronic

energy meters
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