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(2)
(3)
(@)

(5)
(6)

EME

PEA

AC voltage tests

Test of no-load condition

Starting

Accuracy Test

- 0.05ly, p.f. 1.0 Balanced phase

- Iy, p.f. 1.0 Balanced phase

- Iy, p.f. 0.5 Balanced phase

- Iy, p.f. 1.0 Unbalanced phase

- Imax, p.f. 1.0 Balanced phase

Verification of the register

Bluetooth communication between meters and PEA’s Mobile Application laeg nWa. 9
sudlunisageunusisandenaafissylilulenansifuiuuuuiieseazidenaia 3
(ADDENDUM 3) “Bluetooth Meter Application Interface - Spot Billing Application”
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(1) Tests of insulation properties
- Impulse voltage tests

(2) Tests of the effect of the climatic environments
- Dry heat test
- Cold test
- Damp heat, cyclic test
- Solar radiation test

(3) Mechanical tests
- Vibration test
- Shock test
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Invitation to Bid No.:

C Material, equipment, and specifications for ELECTRONIC ENERGY METERS WITH
WIRELESS COMMUNICATION

C1 General material and packing instructions

In addition to the general instructions, the following shall be observed:

la Scope
These specifications cover electronic energy meters with wireless communication used in PEA’s
system for measuring and recording electrical energy for billing, measuring, and recording other

electrical quantities completed with their functions and accessories.

1b Standards
The electronic energy meters with wireless communication (hereinafter called the meters) shall be

manufactured and tested in accordance with the following standards:

Thailand Industrial Standard (TIS)

TIS 1030-2552 Electricity metering equipment (a.c.) — General requirements, tests, and test
conditions
TIS 2543-2555 Electricity metering equipment (a.c.) — Particular requirements — Static meters

for active energy (classes 1 and 2)

International Electrotechnical Commission (IEC)

IEC 62052-11: 2003  Electricity metering equipment (a.c.) — General requirements, tests, and test
conditions — Part 11: Metering equipment

IEC 62053-21: 2003  Electricity metering equipment (a.c.) — Particular requirements — Part 21:
Static meters for active energy (classes 1 and 2)

IEC 62053-23: 2003  Electricity metering equipment (a.c.) — Particular requirements — Part 23:

Static meters for reactive energy (classes 2 and 3)
And all other relevant standards unless otherwise specified in these specifications.
PEA will also accept the meters tested in accordance with the later edition of the above standards.

PEA will also accept the type test report in accordance with the previous edition of the above
standards, if there is no significant change in any test items or no additional test item(s) compared with
the above standards. On the other hand, if there is a significant change in any test items or there are

any additional test items, the previous edition type test report with the additional test report(s) of the

significant change test item(s) and/or additional test item(s) will be also accepted. ‘Efg -
4 gl ‘<
LLAS j-
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lc Principal requirement
le.d Service conditions and installation
The meters shall be weatherproof and dustproof designed and constructed for outdoor installation on

concrete poles without additional protection for operation under the following conditions:

- Altitude :up to 1,000 m above sea level
- Ambient air temperature : upto55 °c

- Average relative humidity in any one year : upto95%

- Climatic condition . tropical climate

le.2  Ratings and characteristics
The minimum requirement of ratings and characteristics of the meters shall be according to Table 1:

Ratings and characteristics of the meters.

Table 1

Ratings and characteristics of the meters

Requirementsl)
Ratings and characteristics unit
1-phase meters 3-phase 4-wire meters
Operating voltage V AC 230+ 10 % 230/400 £ 10 %
Current rating, direct connected, I,(I,,,) A 5(100) 5(100)
Reference frequency Hz 50
Accuracy class
- Active energy - 1 1
- Reactive energy - - 2
Protective class - II
Degree of protection - IP 54
Maximum operating temperature © up to 55
Maximum limit range of operation temperature © up to 70
Rated impulse voltage withstand kV 6

Note: " Requirements for each item of the electronic energy meters are specified in “C3 Schedule of detailed

requirement”
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1c.3

le3.1

1c.3.2

1¢.3.3

1c.3.4

Constructional requirements

The meters shall have constructional requirements as follows:

Mounting

For the I-phase meters shall be arranged for at least two-point mounting. Mounting holes shall
accommodate 5.0 mm mounting screws. The upper mounting hole should be external or back of the
body, and the one (1) lower mounting hole shall be on one side of the meter-base bottom part which is

holding terminal block.

For the 3-phase meters shall be arranged for at least three-point mounting. Mounting holes shall
accommodate 5.0 mm mounting screws. The upper mounting hole should be external or back of 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, and the two (2) lower mounting holes shall be within the area of the

perpendicular projection of the terminal cover.

Meter base
Meter base shall be made of UV-resistance, high impact-resistance, and self-extinguishing

polycarbonate. The color of the meter base is preferably grey.

Meter cover

The meter cover shall be made of UV-resistance, high impact-resistance, and self-extinguishing
polycarbonate. The meter cover shall be permanent seal such as using ultrasonic welding, chemical
welding, lock type, etc. Sealing with glue or shear bolt shall not be accepted. The meter cover which

can be opened without breaking shall not be accepted.

Terminals and terminal block

The terminals shall be made of high-conductivity solid brass, or solid brass with nickel-plated or tin-plated.
The terminal screws shall be made of solid brass or mild steel, with nickel-plated or tin-plated, or
stainless steel.

The terminals and screws shall be suitable for using with aluminium and copper insulated cables having
dimensions according to Table 2: Dimensions of terminals and cables used with the meters. Each
terminal shall have two (2) fixing screws. The head of terminal screws shall be Phillips and Slot

combination (Combo).

The size of terminal holes shall be according to Table 2 and shall be the standard size from the

manufacturer.

The terminals shall be designed to protect screw loosening, especially when the maximum conductor

size specified in Table 2 are installed. E;:L r— -
b .
A -
| S——
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The terminals and screws shall be designed to protect a deformation of the conductors (After
installation, the conductors shall be removed from the terminal blocks easily without deformation or
damage of the conductors, in case change or replacing the meter). The design of the terminals and
screws shall be described by the bidders.

Table 2

Dimensions of terminals and cables used with the meters

Current rating
Ib(Imax)
(A)

Cables

Terminals

Cross-section
area

(mm’)

Maximum
Conductor
diameter

(mm)

Maximum
diameter over
insulation

(mm)

Minimum
diameter of
holes

(mm)

Bolt size

5(100)

up to 50

9.1

12.1

9.3

at least M6

1c¢.3.5 Terminal cover
The terminal cover shall be made of transparent (The wiring inside the cover can be observed clearly),
UV-resistance, high impact-resistance, and self-extinguishing polycarbonate and suitable for cables

incoming and outgoing vertically from the bottom, and shall have provision for security sealing.

The connection diagram of the meters shall be directly printed or embossed, and durably marked on

the terminal cover.

The standard connection diagram is shown in Figure 1 and Figure 2 for 1-phase meters and 3-phase

meters respectively.

L
SOURCE LOAD

Figure 1: The standard connection diagram of 1-phase meters

OO 00 QOO ?CP

SOURCE

O w » 2

- ;
Figure 2: The standard connection diagram of 3-phase meters<. g fg «
“ o | e
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1c.3.6

1c.3.7

Nameplate

The inscription on nameplate shall be permanently marked in English according to the relevant

standard, and marked with four (4) additional marks as follows:

(1) SUPPLIED BY PROVINCIAL ELECTRICITY AUTHORITY

(2) PEA number : PEA XXXXXXXXXX
(XXXXXXXXXX is the number to be marked on the nameplate which shall
be given by PEA after the final of bid consideration.)

(3) Barcode . The barcode to be marked shall be the same as PEA’s number mentioned in
Item (2). The barcode symbology shall be Code 128 according to ISO/IEC
15417)

(4) Contract number : The number to be marked on the nameplate which shall be given by PEA
after the final of bid consideration.

The example of the nameplate is shown in Figure 3.

G N\

O 0000

Ratings
$ Trademark

PEA XXXXXXXXXX Manufacturer

VMDITRANMITN |~ o

Contract number
SUPPLIED BY PROVINCIAL ELECTRICITY AUTHORITY

Figure 3: Example of meter’s nameplate

The nameplate shall be placed inside the meter cover or placed inside a separate transparent cover for

environment protection or laser marking on the meter cover.

Polycarbonate

The polycarbonate used for meter base, meter cover, and terminal cover shall be high impact and UV
resistant grade.

Information and properties of the polycarbonate shall be given by the manufacturers.

The manufacturers have to guarantee the quality of the meter base, meter cover, and terminal cover

made of polycarbonate not less than ten (10) years.

—

e
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1c.3.8

1c.3.9

Dimensions of the 1-phase meters

The overall dimensions of the meters shall not be more than 150 x 220 x 140 mm (width x length x
height) as shown in Figure 4.

In case the length is equal to 220 mm, the distance between the lower terminal block and lower
terminal cover shall be between 20 and 30 mm.

In case the length less than 220 mm, the distance between the lower terminal block and lower terminal
cover shall be between 20 and 40 mm.

The tolerance of the meter’s dimensions shall be within + 2 mm.

150 mm 140 mn)

220 mm

Figure 4: Dimensions of the 1-phase meters

Dimensions of the 3-phase meters

The overall dimensions of the meters shall not be more than 190 x 350 x 150 mm (width x length x
height) as shown in Figure 5.

In case the length is equal to 350 mm, the distance between the lower terminal block and lower
terminal cover shall be between 40 and 55 mm.

In case the length less than 350 mm, the distance between the lower terminal block and lower terminal
cover shall be between 40 and 65 mm.

The tolerance of the meter’s dimensions shall be within + 2 mm.

‘ 190 mm : 150mm

350 mm
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lc.4  Measured values and register unit
lc.4.1 Measured values and the register unit for 1-phase meters
The minimum requirements of quantities measured and displayed by the meters shall be according to
Table 3: Quantities measured and displayed of the 1-phase meters.
The display shall be at least a 6-digit LCD.
Table 3
Quantities measured and displayed of the 1-phase meters
Quantities measured and displayed Unit Digits displayz)
Display testing - All of the display
Current date - DD/MM/YY or DD.MM.YY or DD:MM:YY
Current time - HH:MM or HH:MM:SS
Total kWh” (import4), exports), absolute” and net”) kWh XXXXXX, or better
Maximum kW demand (import and export) of the last reset | kW XX. XXX, or better
Instantaneous active power kW XX. XXX, or better
Instantaneous voltage (r.m.s.) A% XXX.X, or better
Instantaneous current (r.m.s.) A XXX.XX, or better
Instantaneous power factor - X.XX, or better
Note: ~ The leading zero shall not be shown.

¥ The group of Total kWh shown on the display shall be factory programmable and shall be also configured and

programed by using the supporting software when PEA requires, to display only one (1) of three (3) groups mentioned
below, PEA will give the prefer display group(s) to the Contractor after signing the contract. The groups of Total kWh
are as the following:

(1)  Group 1: Total Import kWh and Total Export kWh

(2) Group 2: Total Absolute kWh

(3) Group 3: Total Net kWh

The values of Total kWh shall be displayed only for integer number (no rounding).

Import is energy delivered from the PEA’s grid to the customer.

Export is energy received to the PEA’s grid.

Absolute is the sum of absolute import and absolute export energy.

Net is the difference between the import and the export energy.

The display shall have symbols or indicators for indicating the power flow direction in four quadrants

or arrow or Plus (+) or Minus (-) signs on display automatically or by pressing the actuator.

v——--\‘, -
S
Ly .
i) -
—




ndlwisIuginne

PROVINCIAL ELECTRICITY AUTHORITY

PROVINCIAL ELECTRICITY AUTHORITY

ELECTRICAL AND MECHANICAL ENGINEERING DIVISION

ELECTRONIC ENERGY METERS WITH WIRELESS COMMUNICATION

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

Form No. - Page 8 of 30

The register unit shall be a solid-state microprocessor-based register with internal memory. The

internal memory shall be a non-volatile semi-conductor type. In case of a power outage, the internal

mem

ory shall be stored data.

The minimum size of the LCD display shall be 8 cm’. The minimum height of each digit showing the

meas

ured quantities on LCD display shall be § mm.

The LCD display shall have the capability to operate under temperature up to 55 °c.

The register unit shall have the following display operating modes:

(1

The default mode, according to the following:

(1.1) Group 1: Total Import kWh and Total Export kWh

Display scrolling only Total Import kWh for 10 seconds, Total Export kWh for 10 seconds,

and Display testing for 5 seconds.
(1.2) Group 2: Total Absolute kWh

Display scrolling only Total Absolute kWh for 10 seconds and Display testing for 5 seconds.

(1.3) Group 3: Total Net kWh

Display scrolling only Total Net kWh for 10 seconds and Display testing for 5 seconds.

The group of total kWh and the scrolling time shall be configurable by PEA.

(2) Manual mode, the actuator on the meter’s panel shall be used for starting the display sequence

and showing the various stored data according to Table 3 and the group selected or configured by

PEA. The meter’s display should return to default mode if the actuator is not operated for more

than 10 seconds.

In case of a power outage, the 1-phase meters shall display follow depending upon the group selected

or configured by PEA on pressing the actuator:

(1)

2

3)

Group 1: Total Import kWh and Total Export kWh
(1.1) Total Import kWh

(1.2) Total Export kWh

(1.3) Maximum Demand Import kW (last reset)
(1.4) Maximum Demand Export kW (last reset)
Group 2: Total Absolute kWh

(2.1) Total Absolute kWh

(2.2) Maximum Demand Import kW (last reset)
(2.3) Maximum Demand Export kW (last reset)
Group 3: Total Net kWh

(3.1) Total Net kWh

(3.2) Maximum Demand Import kW (last reset)
(3.3) Maximum Demand Export kW (last reset)
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1c.4.2

Measured values and the register unit for 3-phase meters
The minimum requirements of quantities measured and displayed by the meters shall be according to

Table 4: Quantities measured and displayed of the 3-phase meters.
The display shall be at least a 6-digit LCD.

Table 4

Quantities measured and displayed of the 3-phase meters

Quantities measured and displayed Unit Digits displays)
Display testing - All of the display
Current date - DD/MM/YY or DD.MM.YY or DD:MM:YY
Current time - HH:MM or HH:MM:SS
Total kWh” (importlo), export“), absolute'” and net"”) kWh XXXXXX, or better
Total kvarh” (importm), export1 1), absolute'” and netm) kvarh XXXXXX, or better
Maximum kW demand (import and export) of the last reset kW XX. XXX, or better
Maximum kvar demand (import and export) of the last reset kvar XX. XXX, or better
Instantaneous total active power kW XX. XXX, or better
Instantaneous total reactive power kvar XX. XXX, or better
Instantaneous per-phase voltage (r.m.s.) v XXX.X, or better
Instantaneous per-phase current (r.m.s.) A XXX.XX, or better
Instantaneous total power factor - X. XX, or better

Note:

9)

The leading zero shall not be shown.

The group of Total kWh and Total kvarh shown on the display shall be factory programmable and shall be also

configured and programed by using the supporting software when PEA requires, to display only one (1) of three (3)

groups mentioned below, PEA will give the prefer display group(s) to the Contractor after signing the contract. The

10)

11)

= =
" Absolute is the sum of absolute import and absolute export energy. R o - ;
L, 3
' Net is the difference between the import and the export energy. I g gl =<

groups of Total kWh and Total kvarh are as the following

(1) Group 1: Total Import kWh and Total Export kWh as well as Total Import kvarh and Total Export kvarh
(2) Group 2: Total Absolute kWh and Total Absolute kvarh

(3) Group 3: Total Net kWh and Total Net kvarh

The values of Total kWh and Total kvarh shall be displayed only for integer number (no rounding).

Import is energy delivered from the PEA’s grid to the customer.

Export is energy received to the PEA’s grid.

Each quantity in Table 4 shall be displayed with the identification code, which confirms that quantity
complies with PEA's requirement. The identification code shall be specified in Table 5: Identification
code of the 3-phase meters.

The identification code shall be able to change (configure) and program by using the supporting

software when PEA requires.
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Table 5

Identification code of the 3-phase meters

Code Descriptions
090 Current date
091 Current time
000 Total kWh import
009 Maximum kW demand import (last reset)
100 Total kvarh import
109 Maximum kvar demand import (last reset)
300 Total kWh export
309 Maximum kW demand export (last reset)
400 Total kvarh export
409 Maximum kvar demand export (last reset)
600 Total kWh absolute
700 Total kvarh absolute
800 Total kWh net
900 Total kvarh net
093 Instantaneous total active power
193 Instantaneous total reactive power
500 Voltage phase A
501 Voltage phase B
502 Voltage phase C
503 Current phase A
504 Current phase B
505 Current phase C
512 Power factor phase A
513 Power factor phase B
514 Power factor phase C
515 Total power factor

The display shall have symbols or indicators for indicating the power flow direction in four quadrants
or arrow or Plus (+) or Minus (-) signs on display automatically or by pressing the actuator.

The register unit shall be a solid-state microprocessor-based register with internal memory. The
internal memory shall be a non-volatile semi-conductor type. In case of a power outage, the internal

memory shall be stored data. ;;'L j .
Xt .

— 1
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The minimum size of the LCD display shall be 10 cm’. The minimum height of each digit showing the

measured quantities on LCD display shall be 8 mm.
The LCD display shall have the capability to operate under temperature up to 55 °c.

The register unit shall have the following display operating modes:
(1) The default mode, according to following:
(1.1) Group 1: Total Import kWh and Total Export kWh
Display scrolling only Total Import kWh for 10 seconds, Total Export kWh for 10 seconds,
and Display testing for 5 seconds.
(1.2) Group 2: Total Absolute kWh
Display scrolling only Total Absolute kWh for 10 seconds and Display testing for 5 seconds.
(1.3) Group 3: Total Net kWh
Display scrolling only Total Net kWh for 10 seconds and Display testing for 5 seconds.
The group of total kWh and the scrolling time shall be configurable by PEA.
(2) Manual mode, the actuator on the meter’s panel shall be used for starting the display sequence
and showing the various stored data according to Table 4 and the group selected or configured by
PEA. The meter’s display should return to default mode if the actuator is not operated for more

than 10 seconds.

In case of a power outage, the 3-phase meters shall display follow depending upon the group selected
or configured by PEA on pressing the actuator:
(1) Group 1: Total Import kWh and Total Export kWh
(1.1) Total Import kWh
(1.2) Total Export kWh
(1.3) Maximum Demand Import kW (last reset)
(1.4) Maximum Demand Export kW (last reset)
(2) Group 2: Total Absolute kWh
(2.1) Total Absolute kWh
(2.2) Maximum Demand Import kW (last reset)
(2.3) Maximum Demand Export kW (last reset)
(3) Group 3: Total Net kWh

(3.1) Total Net kWh oy g;
- gl <

(3.2) Maximum Demand Import kW (last reset)

(3.3) Maximum Demand Export kW (last reset)
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1c.5  Features and functions

1c.5.1 Load profile function
The load profile data shall be an average value measured in each 15-minute period (block demand),
and the timestamp shall be done at the end of each period. In normal operation, the maximum demand
which recorded in the load profile data shall be the same with the maximum demand which shown on
the register unit.
The detail of load profile data shall be according to ANNEX 1: Table 5A and Table 6 A for 1-phase

and 3-phase meters respectively. The load profile status shall be according to ANNEX 1: Table 7A.

The load profile data shall be stored in non-volatile memory. The storage capacity of the memory shall

be able to store the data of each channel for not less than 45 days.

1c.5.2 Maximum demand zero reset
The maximum demand shall be able to be reset with PEA’s mobile application and manufacturer’s

mobile application.

1¢.5.3 Tampering detection and alarms for 1-phase meters
1¢.5.3.1 PEA’s low voltage distribution system
The 1-phase meters shall be designed to install in PEA’s low voltage distribution system in Figure 6,

the meter shall operate correctly and measure accurately.

The earthing system of PEA’s low voltage distribution system can be divided in 2 types is shown in

Figure 6.

METER METER
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Figure 6: The earthing system of PEA’s low voltage distribution system — —I
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The 1-phase meters shall be operated under the following normal conditions:

(1) In case of no energy consumption (circuit breaker is opened), the 1-phase meters shall not record

energy. In this case, neutral currents may flow through the meters and earthing system. Detail as

shown in Figure 7.
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Figure 7: In case of no energy consumption (circuit breaker is opened)
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(2) In case the customers use electric energy (circuit breaker is closed), the 1-phase meters shall

record register forward energy correctly and accurately (the meter shall record energy by using

only line current. In this case, neutral currents that may flow through the meters and earthing

system shall be neglected.) Detail as shown in Figure 8.
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Figure 8: In case the customers use electric energy (circuit breaker is closed)

1¢.5.3.2 Anti-tamper features

The 1-phase meters shall have at least the following anti-tamper features:

(1) Missing neutral

(2) Magnetic interference

(3) Phase and neutral interchange (Phase and neutral interchange will be effective with bid invitation

date from 1% January 2022)

In case tamper occurred, the 1-phase meters shall be designed the waiting time (for processing) before

tamper detection. The waiting time shall be between 55 seconds and 120 seconds according to

manufacturer’s design.

Each anti-tamper feature shall be able to enable or disable by using the supporting software when PEA
X

requires.
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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.
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Figure 9: Missing neutral
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(2) Magnetic interference
- The 1-phase meters shall be designed to protect the magnetic interfere at least 0.15 + 0.05 T
from any direction. In this case, the 1-phase meters shall measure energy correctly and
accurately, but the event and alarm signal shall not be recorded and shown respectively.
- Magnetic interference testing
PEA will test by using 0.15 + 0.05 T of permanent magnet for test to prove the accuracy and

the operating of meters that shall be work properly.

(3) Phase and neutral interchange (Phase and neutral interchange will be effective with bid invitation

date from 1" January 2022)

- In case input phase and neutral connections are interchanged, load return is connected to local
earth and it is not returned to the meters, as shown in Figure 10. In this case, the meter shall
record the event with date and time in the non-volatile memory of the meter according to
Annex 2: Table 1B, but it is unnecessary to measure energy correctly and accurately and the

alarm signal shall not be shown.
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Figure 10: Input phase and neutral connections are interchanged, \

b v Y e

load return is connected to local earth and not returned to the meters(-j'iir c !
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- In case input phase and neutral connections are interchanged, load return is connected to local
earth and the meters, load is returned to local earth and the meters, as shown in Figure 11. In
this case, the meter shall record the event with date and time in the non-volatile memory of
the meter according to Annex 2: Table 1B, but it is unnecessary to measure energy correctly

and accurately and the alarm signal shall not be shown.
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Figure 11: Input phase and neutral connections are interchanged,

load is returned to local earth and the meters

A method for each condition of tampering detection shall be described by the bidders and shall be
submitted with the bid.

¥
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1c.5.4

1c.5.5

1c.5.6

Tampering detection and alarms for 3-phase meters

The 3-phase meters shall have the following tampering detection features and shall be able to record an

event with date and time in the non-volatile memory of the meter according to Annex 2: Table 1B and

register forward energy correctly and accurately under the following conditions:

(1) Incoming main is connected to outgoing terminals, and load is connected to incoming terminals.
This function shall be programmable to disable by the supporting software.

(2) In case of terminal cover is opened, the 3-phase meters shall be able to record the event but shall
not be show alarm signal on the display or LED.

In the case of the 3-phase meters without “Terminal cover open detection”, the bidder shall
provide other methods such as using the unopened sealed box. In this case, the bidder shall
prepare the unopened sealed box for spare parts of three (3) % of the proposed meter.

(3) The 3-phase meters shall be designed to protect the magnetic interfere at least 0.15 + 0.05 T from
any direction. In this case, the 3 -phase meters shall measure energy correctly and accurately, but
the event and alarm signal shall not be recorded and shown respectively. For magnetic
interference testing, PEA will test by using 0.15 + 0.05 T of permanent magnet for test to prove
the accuracy and the operating of meters that shall be work properly.

(4) Other tampering events according to the manufacturer's design.

A method for each condition of tampering detection shall be described by the bidders and shall be

submitted with the bid.

In case tamper occurred, the 3-phase meters shall be designed the waiting time (for processing) before

tamper detection. The waiting time shall be between 55 seconds and 120 seconds according to

manufacturer’s design.

Each anti-tamper feature shall be able to enable or disable by using the supporting software when PEA requires.

Over and under voltage detection

The meters shall detect an over voltage (more than 230 V + 10%) and under voltage (less than
230 V - 10%) of the system when it occurred over 60 seconds continuously and shall record as an over
voltage and under voltage events respectively. After the over voltage and under voltage events
recorded if the system voltage is recovered to normal voltage (230 V + 10%), over 60 seconds
continuously, the meters shall record as a normal voltage event. All events can be downloaded by

using local and wireless communication.

Current neutral sensor (Current neutral sensor will be effective with bid invitation date from
1" January 2022)

The 1-phase meters shall be completed with the current sensor on the neutral terminal to measure the
neutral current in normal condition and tamper conditions according to item (3) Phase and neutral

interchange, in 1¢.5.3.3 Tamper conditions and anti-tamper features. — j
4- A

—d
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lc.6  Communications
lc.6.1 Local communication

1c.6.2

1c.7

1c.8

1c.9

The meters shall have an optical port for data retrieval and configuration of all parameters of the

meters. The physical of the port shall be according to IEC 62056-21.

Wireless communication
The meters shall have Bluetooth technology for communication between the meters and android

mobile devices for reading the data. The version of Bluetooth technology shall be 4.2, or later version.
The communication profile of the meters shall be according to ANNEX 1.

The details of the PEA’s mobile application are specified in the “ADDENDUM 3: Bluetooth Meter

Application Interface — Spot Billing Application” attached.

The details of the test procedure of meters and PEA’s mobile application are specified in the
“ADDENDUM 4: Test procedure of the compatibility of meters and Bluetooth Meter

Application Interface — Spot Billing Application” attached.

Functional self-checking

The meters shall be able to check its functional failures and display them on the meter’s panel. The
functional failures shall be checked by itself are as follows:

(1) Internal failures such as clock fail, memory fails, etc.

(2) Low battery (if the battery is used)

(3) Other functional checking according to the manufacturer's design.

Real-time clock and calendar

The meters shall have an internal real-time clock and/or a crystal-controlled time clock for providing
calendar functions (such as the time of day, date, year, etc.). The accuracy of the clock shall be +2.0
seconds per day, or better.

Power supply

The meters shall consume power from the main-line power supply. For 3-phase meters, meters shall
operate if any two (2) among three (3)-phase and neutral are available e.g., the meter shall operate if

AN, BN, CN, AB, BC, or AC is available.
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le.10

lc.11

le.12

led3

Backup power supply

The backup power supply shall be provided for keeping time in case of a power outage. The backup
power supply shall be the battery and/or super capacitor. The backup power supply or other equipment
shall have a minimum operating life span of ten (10) years in normal condition (without tampering
cases) and storage life span (without line power) of at least two (2) years. Fixed type (On board)
and/or replaceable type batteries meeting above condition shall be accepted. If the replaceable type
batteries are proposed, the batteries shall be commercially standard type.

Pulse output

The 1-phase meters shall have LED pulse output for testing of active energy accuracy (fix impulse/lkWh).

The 3-phase meters shall have LED pulse outputs for testing of active energy accuracy (fix impulse/kWh)

and reactive energy accuracy (fix impulse/kvarh), two (2) separated outputs shall be provided.

Security system
The meters shall have a sophisticated security system to prevent fraudulent interference such as

changing the meters reading via local communication.
The security compliance shall be in accordance with DLMS architecture.

The meters shall have at least two (2) groups of the accessible password as follows:

(1) Group 1: Password for administrators to write the software, set the system of the meters such as
set function, set time, set password security for each group, and reset the register value.
The value of Total kWh cannot be changed.

(2) Group 2: Password for readers to read the stored data, including to read the time of the meters

Supporting software
The supporting software shall have at least the following features and functions:
- Graphical User Interface (GUI) based
- Manual data retrieval
- Display all measured quantities
- Uploading firmware'?
- User authenticity on access levels
- Supporting meter calibration'”
- Clearing meter data'?
- Configurable of all parameters and programmable, according to the following items:
(1) Groups of Total kWh (only for 1-phase meters)
(2) Groups of Total kWh and Total kvarh (only for 3-phase meters)
(3) Scrolling time for default mode of display ._. i
(4) Identification code (only for 3-phase meters) “f‘riis
(5) Anti-tamper features
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- Writing all parameters completely at once

- Operating on Microsoft Windows 7, or later version

14)

Note: ~ PEA will also accept the proposed supporting software without uploading firmware and/or supporting

meter calibration functions and/or clearing meter data, but in this case it's responsibility of the contractor
and the meter's manufacturer to upload firmware and/or calibrate the meters and/or clearing meter data
when the meters have a malfunction or PEA request, for the whole lifetime of the meters (ten (10) years
commencing from the date of the meters are accepted by PEA). The contractor and/or the meter's
manufacturer shall take responsibility within thirty (30) calendar days counted from the date of receiving

notice for PEA.

lc.14 Calculation of the Mean Time to Failure
The documents such as calculation sheets, test reports, etc. showing the Mean Time to Failure (MTTF)

of the proposed meters is equal to or more than ten (10) years shall be submitted with the bid.

1c.15 Samples
The bidders have to supply three (3) samples of the proposed meters with necessary accessories for
testing such as notebook, optical probe, supporting software, etc. to PEA within five (5) working days
counted from the bid closing date. The sample shall be the identical of the proposed meter.
The bidders who cannot supply the samples shall be rejected.
PEA reserves the right to test/check the samples according to the test items specified in Table 6 :
Sample test/check items. In the case of the failing test/check results or the defective or inoperative

meters during the test, the bidders shall be rejected.

PEA will also accept the major test report or major test certificate from PEA’s Meter Division (from
PEA’s head office) instead of submitting the sample for Major test/check items. However, the bidders
have to supply three (3) samples according to the above condition.

The major test report or major test certificate shall be made on the same product, type/model, physical
properties, and all ratings as the proposed meter for this bid.

The major test report or major test certificate can be submitted with the bid.

The bidders who have submitted the major test report or major test certificate which is different from the

above condition will be rejected.

The samples and necessary accessories will be returned after bid consideration. For the bidder who

wins the bid, the sample of the proposed meters shall not be returned but necessary accessories will be

v——--\‘, -
R j B
N ’
W€l -
—

returned after bid consideration.
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Table 6

Sample test/check items

Major test/check items

L.

. Physical properties checking, consisting of:

. Measured values and register unit, consisting of:

Type test items according to reference standards such as tests of accuracy requirements, tests of

insulation properties

2.1 Meter cover (see 1¢.3.3)

2.2 Terminals and terminal block (see 1¢.3.4)

2.3 Terminal cover (see 1¢.3.5) only for physical properties do not include connection diagram
2.4 Dimensions of the 1-phase meters (see 1¢.3.8)

2.5 Dimensions of the 3-phase meters (see 1¢.3.9)

2.6 LED for showing pulse output (see 1¢.11) (hardware)

3.1 Measured values and the register unit for 1-phase meters (see 1¢.4.1)
3.2 Measured values and the register unit for 3-phase meters (see 1¢.4.2)
Function test, consisting of:

4.1 Tampering detection and alarms for 1-phase meters (see 1¢.5.3)

4.2 Tampering detection and alarms for 3-phase meters (see 1¢.5.4)

4.3 Power supply (see 1¢.9)

Communications (see 1¢.6)

Pulse output (see 1¢.11) (software)

Other tests/check items

3.

. Physical properties checking, consisting of:

1.1 Mounting (see 1¢.3.1)

1.2 Terminals screws (see 1¢.3.4)

1.3 Connection diagram (see 1¢.3.5)

1.4 Nameplate (see 1¢.3.6)

Function test, consisting of:

2.1 Load profile function (see 1¢.5.1)

2.2 Maximum demand zero reset (see 1¢.5.2)

2.3 Over and under voltage detection (see 1¢.5.5)

2.4 Functional self-checking (see 1¢.7) uf\rgiﬁg; <
- o L=

2.5 Security system (see 1¢.12) L)

Supporting software (see 1¢.13)

Note:

1. The major test/check items mean the samples shall be completely passed the test/check without any correction.
2. For the other tests/check items, if the samples failed the tests/checks, PEA will give notice for correction to

the bidders. The bidder who wins the bid shall be correct the meters according to the notice before delivery.
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1d

le
le.d

Packing

Each meter and accessory shall be packed in a suitable corrugate-paper package with cushioning
materials such as air bubble or other methods in one (1) set per package to avoid damage during
transportation.

The following minimum information shall be marked on the package:

(1) Manufacturer’s name or Trade mark

(2) Type/model

(3) Current rating

(4) PEA’s number

(5) Contract number

The meters of the same item shall be packed in a suitable wooden case in units of one hundred (100)

or one hundred and twenty (120) for 1-phase meters and ten (10) or fifty (50) for 3-phase meters.

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.

If the wooden case is made of rubberwood (Yang-para or Hevea brasiliensis), the wooden parts shall

be treated with wood preservative.

Plastic foam shall not be accepted.

Tests and test reports
Routine test
Each meter shall pass the manufacturer’s standard routine tests, and also pass the following tests in
accordance with the relevant standards:
(1) AC voltage tests
(2) Limits of error due to variation of the current
(2.1) 0.051,, p.f. 1.0, balanced phase
(2.2) 0.11,, p.f. 1.0, balanced phase
(2.3) 0.21,, p.f. 0.5L (inductive load), balanced phase
(2.4) 0.21,, p.f. 0.8C (capacitive load), balanced phase
(2.5) 1, p.f. 1.0, balanced phase
(2.6) 1, p.f. 0.5L (inductive load), balanced phase
(2.7) 1, p.f. 0.8C (capacitive load), balanced phase
(2.8) 1, p.f. 1.0, unbalanced phase (only for 3-phase meters)
29) 1, p-f. 1.0, balanced phase E;-L j
(2.10) I, p.f. 0.5L (inductive load), balanced phase Y ﬁ | <

2.1 1, p-f. 0.8C (capacitive load), balanced phase
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le.2

(3) [Interpretation of test results (In case test results fall outside the limits in 2)
(4) Test of meter constant

(5) Initial start-up of the meter

(6) Test of starting condition

(7) Test of no-load condition

The list of the routine test shall be submitted with the bid.

Type test

Meter shall pass the following type tests in accordance with the TIS 1030 and TIS 2543 standards (or

IEC 62052-11 and IEC 62053-21 standards):
(1) Tests of insulation properties
(1.1) Impulse voltage tests
(1.2) AC voltage tests
(2) Tests of accuracy requirements
(2.1) Limits of error due to variation of the current
(2.2) Interpretation of test results (In case test results fall outside the limits in 2.1)
(2.3) Test of meter constant
(2.4) Initial start-up of the meter
(2.5) Test of starting condition
(2.6) Test of no-load condition
(2.7) Test of influence quantities
(3) Tests of electrical requirements
(3.1) Test of power consumption
(3.2) Test of influence of supply voltage
(3.3) Test of influence of short-time overcurrents
(3.4) Test of influence of self-heating
(3.5) Test of influence of heating
(4) Tests for electromagnetic compatibility (EMC)

(4.1) Radio interference suppression ) ;
XN .
(4.2) Fast transient burst test ’ ﬁ L

3

(4.3) Damped oscillatory waves immunity test (only for CT operated meters)

(4.4) Test of immunity to electromagnetic RF fields

(4.5) Test of immunity to conducted disturbances, induced by radio-frequency fields
(4.6) Test of immunity to electrostatic discharges

(4.7) Surge immunity test
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(5) Tests of the effect of the climatic environments
(5.1) Dry heat test
(5.2) Cold test
(5.3) Damp heat, cyclic test
(5.4) Solar radiation test
(6) Mechanical tests
(6.1) Vibration test
(6.2) Shock test
(6.3) Spring hammer test
(6.4) Tests of protection against penetration of dust and water

(6.5) Test of resistance to heat and fire

The type tests shall be conducted or inspected by the acknowledged testing laboratories/institutes as

following:

(1) Independent laboratories/institutes which are members of the Short-circuit Testing Liaison (STL)
or independent laboratories/institutes which are accredited according to TIS 17025 or ISO/IEC
17025 with the scope of accreditation covered the relevant test items, standards, and equipment.
The certification and scope of accreditation of the independent laboratories/institutes shall be
submitted with the bid for consideration.

(2) Thailand's national laboratories, institutes, universities, and electric utilities, as follows:

- National Metal and Materials Technology Center (MTEC)

- Electrical and Electronic Products Testing Center (PTEC)

- Thai Industrial Standards Institute (TISI)

- Electrical and Electronics Institute (EEI)

- Department of Science Service (DSS)

- Testing Laboratory, Electrical Engineering Department, Faculty of Engineering,
Chulalongkorn University

- Electricity Generating Authority of Thailand (EGAT)

- Metropolitan Electricity Authority (MEA) E;: g j

- Provincial Electricity Authority (PEA) ' g

- Other laboratories, institutes, universities or electric utilities approved by PEA

In case of the foreign manufacturers having experience of more than twenty (20) years in design,
manufacture and sell the meters, PEA will accept type test report(s) conducted by the manufacturer’s
laboratory or other independent laboratories without qualification mentioned in (1) or (2). Documents
showing the manufacturer's experience such as the reference list shall be submitted with the bid for

consideration.
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le.3

The bidders or manufacturers who prefer to carry out the type tests of the meters with the laboratories
or by the manufacturers themselves without the qualification mentioned above, the detail of the test
facilities of the laboratories or the manufacturer shall be submitted to PEA for approval before
proceeding the tests and before the bid closing date. PEA reserves the right to send representatives to

inspect and witness the tests with the cost of the bidders or manufacturers.

The type test report done by the laboratories in Thailand or local manufacturers shall be valid within

five (5) years counted from the issued date in the test report to the bid closing date.

The type test reports shall be made on the same product, type/model, physical properties, and all
ratings of the meter(s) which PEA want to purchase.

The type test reports shall be submitted with the bid.

PEA will also accept other documents instead of the type test reports and type test certificates in the

following conditions:

(1) In case the proposed meters has been supplied to PEA and get the order from PEA’s Procurement
Department (from PEA’s head office), the Purchase Order (PO) can be submitted, or

(2) In case the proposed meters has been registered for PEA Product Acceptance, the not-expired
registration certificate counted to the bid closing date can be submitted, or

(3) In case the proposed meters has been registered for Product lists for substation turnkey project, the
not-expired registration certificate counted to the bid closing date can be submitted instead

However, the document in case (1) and (2) shall be proved that the meters specified in the PO or

registration certificate shall be the same product, type/model and all ratings as the proposed meters for

this bid and shall be used the same PEA's specification number. In case (3), the meters specified in the

registration certificate shall be the same product, type/model, and all ratings as the proposed meters for

this bid.
The cost of all tests and reports shall be borne by the manufacturers or bidders.
Acceptance tests

PEA’s acceptance committee will inspect and randomly sampling the meters for testing. The details of

the acceptance test are specified in the “Addendum 1” attached.

PEA reserves the right to test the samples by PEA’s laboratory or independent laboratory or the

manufacturer’s laboratory.

The cost of all tests and reports shall be borne by the contractor. —
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1f Other critical documents
The other critical documents of the proposed electronic energy meters and accessories shall be
submitted with the bid as follows:
(1) Catalogue, rating, and characteristics of the electronic energy meters, communication modules,
and accessories
(2) Details and drawings, with dimensions in mm, of the electronic energy meters, communication
modules and accessories

(3) Description of the supplied communication and supporting software
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C2 Material and packing data of the electronic energy meters
The following guarantee performances and details shall be submitted with the bid:
2a Critical documents of the proposed electronic energy meters with wireless communication and

accessories (See pages 30 of 30).

2b Packing details

Packing method (shown by drawing(s), and describe packing materials, the wooden case only)

Dimensions of each package in cm

Gross weight of each package in kg

Net weight of each package in kg
Number of packages in each wooden case
Volume of each wooden case in m’

Gross weight of each wooden case in kg

Number of wooden cases

Type of storage facility required (indoor, outdoor)

i
6

b,




ndlwisIuginne

PROVINCIAL ELECTRICITY AUTHORITY

PROVINCIAL ELECTRICITY AUTHORITY

ELECTRICAL AND MECHANICAL ENGINEERING DIVISION

ELECTRONIC ENERGY METERS WITH WIRELESS COMMUNICATION

Specification No.: RMTR-038/2564 Approved date: 19/01/2564 Rev. No.: 2 Form No. - Page 29 of 30

Note: Conditions for documentation and consideration

1. The Contractor has to supply the following documents, before shipment/delivery, for each type of

the ordered meters and accessories.

1.1
1.2

1.3
1.4

1.5

Reports of type tests and routine tests (in English and/or Thai)

Twelve (12) copies of the complete installation, operation, and maintenance instructions

(in English and Thai)
Twelve (12) copies of complete part lists (in English and/or Thai)

Six (6) copies of instruction of the communication protocol and security system (in English

and Thai)

Six (6) copies of software handbooks for users and programmers (in English and Thai)

The above documents shall be sent to the following address:

Meter and Transformer System Department
Provincial Electricity Authority
200 Ngam Wong Wan Road, Chatuchak
Bangkok Metropolis Thailand
10900

2. Delivery time is also one of the important factors to be considered.

3. Partial shipment/delivery is allowed.

4. The Contractor shall send the firmware or operation program which suitable for PEA’s

requirement such as PEA’s electricity tariff, etc. to Meter and Transformer System

Department within eight (8) working days counted from the date of signing the contract.

PEA will check firmware or operation program within six (6) working days counted from the

date of receiving firmware or operation program.

[‘"551
-
o]
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Critical documents of the proposed electronic energy meters with wireless communication and accessories

Proposed technical Reference document
Item Required technical documents
document (page/folder)
1 Description of method for each condition of tampering O ves o
detection, as mentioned in 1¢.5.3 and 1¢.5.4
2 Documents such as calculation sheets, test reports, etc. O ves W No
showing the Mean Time to Failure (MTTF) of the
proposed electronic energy meters is equal to or more
than ten (10) years, as mentioned in 1¢.14
3 Major test report or major test certificate O ves U o
(In case of the bidder submit the major test report or
major test certificate instead of submitting the sample for
Major test/check items of 1¢.15)
4 List of routine tests, as mentioned in 1e.1 O ves O No
5 Type/design test reports with detail of testing O ves U o
laboratories/institutes, or
The copy of previous Purchase Order (PO) or Contract O ves U o
with List of suppliers or Proposal form, or
PEA Product Acceptance registration certificate, or O ves U o
Product lists registration certificate O ves U o
6 Documents for showing the manufacturer’s experience. O ves W No
(In case of the test by the manufacturer's laboratory or
other independent laboratories without qualification
mentioned in (1) or (2) of 1e.2 Type test)
7 Catalogue, rating, and characteristics of the electronic O ves U No
energy meters, communication modules, and accessories,
as mentioned in 1f
8 Details and drawings, with dimensions in mm, of the O ves o
electronic energy meters, communication modules and
accessories, as mentioned in 1f .
9 Description of the supplied communication and O ves U No "‘%;_Eﬁ @
supporting software, as mentioned in 1f | g o | =
10 | Packing details, as mentioned in 2b O ves O o

Note: The bidders who do not submit all critical documents mentioned in the above table with the bid will be rejected.
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C3 Schedule of detailed requirement
Invitation to Bid No.:
PEA
Item Material Quantity Description
No.
1 1060050019 1 lot |9 S set(s) Electronic energy meter, 1-phase 2-wire, direct connected, with:
Operating voltage : 230+x10% V AC
Current rating, I,(I,..) : 5(100) A
Complete with:
1) Supporting software
2) Instruction manuals for meter and software in Thai and English
3) And other according to manufacturer’s design (give details)
1.2 i set(s) Optical probe for meter communication
2 1060050111 1 lot 2 D set(s) Electronic energy meter, 3-phase 4-wire, direct connected, with:
Operating voltage : 230/400+£10% V AC
Current rating, I,(I,,..) : 5(100) A

Complete with:

1) Supporting software

2) Instruction manuals for meter and software in Thai and English
3) And other according to manufacturer’s design (give details)

22 i, set(s) Optical probe for meter communication

Note: ‘Ef@ . >

1. The bidders have to quote the unit costs. | g : i =

2. Training course conducted by a specialist from the manufacturer shall be
provided by the contractor, for PEA's personnel, not less than two (2) days, for
installation, operation, configuration, and maintenance of the meters including
the software. The training course shall be free of charge.

3. The contractor has to guarantee the quality of the meters for five (5) years
commencing from the date PEA receives the meters and accessories at the final
delivery lot. During the guarantee period, the contractor shall replace the
defective or inoperative meters, caused by the quality of the meters according to
PEA’s regulation, by the new one with free of charge, within thirty (30) calendar
days counted from the date of receiving notice from PEA, and shall also pay a

penalty of One thousand and five hundred (1,500) THB for each defective or

inoperative meter.
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C4 Price schedule Manufacturer :
Invitation to Bid No.: Country of origin :
Trade-mark :
PEA Unit Cost Total Cost
Item | Material Catalogue Deseription Quantity (See deitz.nils (See de.tzfils
No. & conditions & conditions
Ne. attached) attached)
1 1060050019 1.1 Electronic energy meter, 1-phase 2-wire, direct connected, with: set(s)
Operating voltage 230+ 10% V AC
Current rating, I,(I,.) 5(100) A
Complete with:
1) Supporting software
2) Instruction manuals for meter and software in Thai and English
3) And other according to manufacturer’s design (give details)
1.2 Optical probe for meter communication set(s)

Total of Item 1
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C4 Price schedule Manufacturer :
Invitation to Bid No.: Country of origin :
Trade-mark :
PEA Unit Cost Total Cost
Item | Material Catalogue Deseription Quantity (See deitz.nils (See de.tzfils
No. & conditions & conditions
Ne. attached) attached)
2 1060050111 2.1 Electronic energy meter, 3-phase 4-wire, direct connected, with: set(s)
Operating voltage 230/400 £ 10 % V AC
Current rating, I,(I,.) 5(100) A
Complete with:
1) Supporting software
2) Instruction manuals for meter and software in Thai and English
3) And other according to manufacturer’s design (give details)
2.2 Optical probe for meter communication set(s)
Total of Item 2

2
N
L, )
SIC|
—

L1 A
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ANNEX 1

DLMS/COSEM OBIS code for electronic energy meters with wireless communication

1. DLMS/COSEM Communication Profile
The communication profile for the meters with Bluetooth technology is HDLC profile. The detail of HDLC

is show in the Figure 1A.

Connection P COSEM COSEM
Management Process APDU
A | |
_____________________________________ I_________'__________
A 4 | |
I I
HDLC HDLC
HDLC Payload ]
x Header Trailer
3 qg Bluetooth GATT : :
T ©
= i | |
& - profile | |
BLE BLE
BLE Payload
Header Trailer

A
— A 4
T L
Y o
2 3 BLE PHY
PG
a

Figure 1A: HDLC communication profile

2. Billing Data
Typical purpose of billing data is the reported of energy consumption of electronic meters. The billing data
are modeled as Profile Generic Interface Class (class id = 7). The parameters for Profile Generic IC are
specified in Table 1 A. The OBIS code of billing Data is 1-0:98.1.0.255. The capture objects are specified
in Table 2A for 1-phase meters and in Table 3A for 3-phase meters.

The meters shall be able to record at least 12 billing periods of the billing data.

["’531
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Table 1A

Billing Parameters

Billing Data (OBIS code: 1-0:98.1.0.255) Access Right
Remark
Attributes Data type MR
1 logical name (static) octet-string R
2 buffer (dyn.) array R
3 capture_objects (static) array R
4 capture_period (static) double-long-unsigned R 0 ; Asynchronous
5 sort_method (static) enum R (1) FIFO
6 sort_object (static) capture_object_definition R 0
7 entries_in_use (dyn.) double-long-unsigned R
8 | profile_entries (static) double-long-unsigned R
Specific methods m/o
1 reset (data) o Use to clear billing data
2 capture (data) m
3 reserved from previous versions o
4 reserved from previous versions o
Table 2A
1-phase meter’s Billing Capture Objects
OBIS code scal_unit_type
Parameter Detail Data Type IC | Attr.
A|B|C |D|E F scaler unit
Clock object 0|0 1 0 255 | Time stamp using system clock octet-string [9] 8 2
Total kWh 1|0 1 8 0 | 255 | XLi Active power+ (QI+QIV); 0 Wh [30] | double long unsigned [6] 3 2
(Cumulative) Time integral 1; Rate 0
1 0 2 8 0 | 255 | 2Li Active power- (QII+QIII); 0 Wh [30] | double long unsigned [6] 3 2
Time integral 1; Rate 0
Total kWh 1/0 |15 8 0 | 255 | XLi Active power 0 Wh [30] | double long unsigned [6] 3 2
absolute (abs(QI+QIV)+abs(QII+QIID));
Time integral 1; Rate 0 (0 is total)
Total kWh 1/0]|16 | 8 0 | 255 | XLi Active power 0 Wh [30] | double long [5] 3 2
net (abs(QI+QIV)-abs(QII+QII));
Time integral 1; Rate 0 (0 is total)
Max.Demand | 1 | 0 | 1 6 | 0 | 255 | XLi Active power+ (QI+QIV); Max. 0 W [27] | double long unsigned [6] 4 2
(Last reset) 1 0 2 6 0 | 255 | XLi Active power- (QII+QIII); Max. 0 W [27] double_long_unsigned [6] 4 2
Minimum 110|123 0 | 255 | Voltage; Min. -2 V [35] long_unsigned [18] 3 2
Voltage
Alarm 0| 0 |97 |98 |20 | 255 | Alarm Descriptor object 1 double_long unsigned|[6] 1 2
Descriptor 1
Alarm 0| 0 |97 |98 |21 | 255 | Alarm Descriptor object 2 double_long_unsigned[6] 1 2
Discriptor 2

reset) to “kW” (Kilowatt) after reading.

Note: The unit of Max. Demand (Last reset) shall be “W” (Watt). PEA’s mobile application will correct the w.;i &N | Demand (Last
CX: ¢
T )i
— |
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Table 3A
3-phase meter’s Billing Capture Objects
OBIS code scal_unit_type
Parameter Detail Data Type IC | Attr.
A|B|C |D|E F scaler unit
Clock object 010 1 0 0 | 255 | Time stamp using system clock octet-string [9] 8 2
Total kWh 1 0 1 8 0 | 255 | ZLi Active power+ (QI+QIV); 0 Wh [30] | double long unsigned [6] 3 2
(Cumulative) Time integral 1; Rate 0
10| 2|8 0 | 255 | XLi Active power- (QII+QIII); 0 Wh [30] | double long unsigned [6] 3 2
Time integral 1; Rate 0
Total kWh 10|15 8 0 | 255 | XLi Active power 0 Wh [30] | double long_ unsigned [6] 3 2
absolute (abs(QI+QIV)+abs(QII+QIID));
Time integral 1; Rate 0 (0 is total)
Total kWh 1 0|16 | 8 0 | 255 | ZLi Active power 0 Wh [30] | double long [5] 3 2
net (abs(QI+QIV)-abs(QII+QII));
Time integral 1; Rate 0 (0 is total)
Max. 1 0 1 6 0 | 255 | ZLi Active power+ (QI+QIV); Max. 0 W [27] double_long_unsigned [6] 4 2
Demand 1 (0] 2| 6 | 0|25 | XLiActive power- (QII+QIII); Max. 0 W [27] | double long unsigned [6] 4 2
(Last reset)
Minimum 110 (3] 3 0 | 255 | L1 Voltage; Min. -2 V [35] long_unsigned [18] 3 2
Voltage of L1
Minimum 1 0|52 3 0 | 255 | L2 Voltage; Min. -2 V [35] long_unsigned [18] 3 2
Voltage of L2
Minimum 11072 3 0 | 255 | L3 Voltage; Min. -2 V [35] long_unsigned [18] 3 2
Voltage of L3
Alarm 0|0 |97 |98 |20 | 255 | Alarm Descriptor object 1 double_long_unsigned[6] 1 2
Descriptor 1
Alarm 0|0 |97 |98 |21 | 255 | Alarm Descriptor object 2 double_long_unsigned[6] 1 2
Discriptor 2
Note: 1. The unit of Max. Demand (Last reset) shall be “W” (Watt). PEA’s mobile application will correct the unit of Max. Demand

(Last reset) to “kW” (Kilowatt) after reading.

2. Minimum Voltage (L1, L2, L3) is the smallest of last averaged instantaneous voltage value per phase, by which the

instantaneous voltage will be averaged within a window of 60 seconds, during a billing period.
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3. Load Profile Data

Typical purpose of load profile data is the consumption record management along the time. The load

profile data are modeled as Profile Generic Interface Class (class_id = 7). The parameters for Profile

Generic IC are specified in Table 4 A. The OBIS code of Load Profile Data is 1-0:99.1.0.255. The capture

objects are specified in Table SA for 1-phase meters and in Table 6A for 3-phase meters.

Table 4A

Load Profile Parameters

Load Profile Data (OBIS code: 1-0:99.1.0.255) Access Right
Remark
Attributes Data type MR

1 logical name (static) octet-string R

2 buffer (dyn.) array R

3 capture_objects (static) array R

4 capture_period (static) double-long-unsigned R 900 s (15 min.)

5 sort_method (static) enum R (1) FIFO

6 | sort object (static) capture_object_definition R 0

7 entries_in_use (dyn.) double-long-unsigned R

8 profile_entries (static) double-long-unsigned R

Specific methods m/o

1 reset (data) o Use to clear load profile

2 capture (data) o

3 reserved from previous versions o

4 reserved from previous versions o

Table SA
1-Phase Meters Capture Objects
OBIS code scal_unit_type
Parameter Detail Data Type IC | Attr.
A|B|C |D|E F scaler unit
Clock object 010 1 0 255 | Time stamp using system clock octet-string [9] 8 2
Status 00|96 |10 255 | Profile Status unsigned [17] 1 2
Voltage: Avg. | 1 | 0 | 12 | 27 255 | Voltage:; 15 mins. Avg. value; -2 V [35] long_unsigned [18] 3 2
value (V)
Demand 1|0 1|27 255 | ZLi Active power+ (QI+QIV); 0 W [27] double_long_unsigned [6] 3 2
Avg. Value
1 0 2 |27 255 | ZLi Active power- (QII+QIII); 0 W [27] double_long_unsigned [6] 3 2
Avg. Value

Note: The unit of Demand shall be “W” (Watt). PEA’s mobile application will correct the unit of Demand to “kW” (Kilowatt) after

v——--\‘, -
o) j -
Ly .
5] -
|

reading.
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Table 6A
3-Phase Meters Capture Objects
OBIS code scal_unit_type
Parameter Detail Data Type IC | Attr.
A|B|C|D|E F scaler unit
Clock object 010 1 0 0 | 255 | Time stamp using system clock octet-string [9] 8 2
Status 00|96 |10 | 1 255 | Profile Status unsigned [17] 1 2
Voltage:Avg. | 1 | 0 | 32 | 27 | 0 | 255 | Voltage L1:; 15 mins. Avg. value; -2 V [35] long_unsigned [18] 3 2
value (V) 1 0 [ 52 (27| 0 | 255 | Voltage L2:; 15 mins. Avg. value; -2 V [35] long_unsigned [18] 3 2
10| 72|27 | 0 | 255 | Voltage L3:; 15 mins. Avg. value; -2 V [35] long_unsigned [18] 3 2
Demand 1|0 1 |27 ] 0 | 255 | ZLi Active power+ (QI+QIV); 0 W [27] double_long_unsigned [6] 3 2
Avg. Value
10| 2 [27] 0 | 255 | XLiActive power- (QII+QIII); 0 W [27] | double long unsigned [6] 3 2
Avg. Value

Note: The unit of Demand shall be “W” (Watt). PEA’s mobile application will

reading.

The following function describes the state and function of all bits:

correct the unit of Demand to “kW” (Kilowatt) after

Table 7A
Load Profile Status
Bit Flag Description

7 PDN Power down: This bit is set to indicate that an all-phase power failure occurred.

6 0 Not use

5 CAD Clock adjusted: The bit is set when clock has been adjusted more than the synchronization limit. At the same time the
DNV flag is set because the capture period deviates from its nominal lengths and shall not be used for billing.

4 0 Not use

3 0 Not use

2 DNV Data not valid: Indicates that the current entry cannot be used for billing e.g. due to time shift or if no values have been
recorded during the capture period.

1 CIv Clock invalid: The power reserve of the calendar clock has been exhausted. The time is declared as invalid. At the same
time the DNV bit is set.

0 ERR Critical error: A serious error such as a hardware failure or a checksum error has occurred. At the same time, the DNV
bit is set.
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4.

Alarms

Some events listed in Annex 3 can trigger alarms. If one of these events occurs, then the corresponding flag
in the alarm register is set high. Unwanted alarms can be masked out by the programmed alarm filters. The
trigger of a given alarm bit may be originated from diverse events; therefore, the alarm event only provides
to Smart Device, an insight of the device situation. A deeper knowledge of the device diagnostic (what kind
of event? when? and why?) needs the reading of the related event logs involved. The alarm register 1

structure and alarm register 2 structure are displayed in Annex 2.

4.1 Alarm management

Table 8A specifies the alarm processing supported by the objects

Table 8A
Required Objects for Alarms

OBIS code
Parameter Detail Data Type IC | Attr.
A|[B|C|D|E F
Alarm register 1 0 [0 |97 |98 | 0 | 255 | Alarm register object; #1 double_long_unsigned [6] 1 2
Alarm register 2 0 (0|97 |98 | 1 | 255 | Alarm register object; #2 double_long_unsigned [6] 1 2
Alarm Filter 1 0| 0|97 |98 | 10 | 255 | Alarm filter object; #1 double long_unsigned [6] 1 2
Alarm Filter 2 0 (0|97 |98 | 11 | 255 | Alarm filter object; #2 double_long_unsigned [6] 1 2
Alarm Descriptor 1 0 [0 |97 |98 |20 | 255 | Alarm descriptor object; #1 double long_unsigned [6] 1 2
Alarm Descriptor2 | 0 [ 0 | 97 | 98 | 21 | 255 | Alarm descriptor object; #2 double_long_unsigned [6] 1 2

4.2

Alarm processing
Alarm Registers:

* Alarm register contains all information on the cause of the alarm.

* Specific bits of alarm registers may be internally reset if the cause of the alarm has been cleared.
Alternatively, all bits may be externally reset by the client by executing a SET=0 service to the
alarm registers’ attribute, value.

Alarm Filters:

* The alarm filters have exactly the same structure of the alarm registers. Alarm filters are used to
filter out unwanted alarms. The alarm is enabled when a bit in the alarm register is set by the meter
and the corresponding bit in the alarm filter is set.

Alarm Descriptors:

* The alarm descriptors have exactly the same structure of the alarm registers. Whenever a bit in the
alarm registers changes from 0 to 1 then the corresponding but in the alarm descriptor is set to 1.
Resetting the alarm registers does not affect the alarm descriptors. The set bits of the alarm descriptor

must be reset explicitly in order to acknowledge that the alarm has been correctly received.

o) ; -
)" .
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4.3 Alarm clearance

When an event, which has not been filtered out occurs, an alarm is triggered. The alarm descriptors are held

data notification which has been configured via the alarm monitors. To acknowledge the reception of an

alarm, the appropriate bits in the alarm descriptors and the alarm registers must be to reset by Smart

Device.

5. Power Quality Log

Typical purpose of power quality log is the reported of power quality log of electronic meter. The power

quality log is modeled as Profile Generic Interface Class (class_id = 7). The parameters for Profile Generic IC

are specified in Table 9A. The OBIS code of power quality log is 0-0:99.98.0.255. The capture objects are

specified in Table 10A for 1-phase meters and in Table 11A for 3-phase meters.

Table 9A

Power Quality Log Parameters

Power Quality Log (OBIS code: 0-0:99.98.0.255) Access Right
Remark
Attributes Data type MR
1 logical name (static) octet-string R
2 buffer (dyn.) array R
3 capture_objects (static) array R
4 capture_period (static) double-long-unsigned R
5 sort_method (static) enum R (1) FIFO
6 | sort object (static) capture_object_definition R 0
7 | entries_in_use (dyn.) double-long-unsigned R
8 profile_entries (static) double-long-unsigned R
Specific methods m/o
1 reset (data) 0 Use to clear power quality log
2 capture (data) o
3 reserved from previous versions 0
4 | reserved from previous versions 0
Table 10A
1-Phase Meters Capture Objects
OBIS code scal_unit_type
Parameter Detail Data Type IC | Attr.
A|B|[C |D|E F scaler unit
Clock object 0 1 0 0 | 255 | Time stamp using system clock octet-string [9] 8 2
Event Object — 0|0 |96 |11 | 0 | 255 | EventObject — Power Quality Log unsigned [17] 1 2
Power Quality Log
Instantaneous 1|0 | 12| 7 | 0 | 255 | Voltage; any phase; Inst. value -2 V [35] long_unsigned [18] 3 2
Voltage




PROVINCIAL ELECTRICITY AUTHORITY

nﬁlwﬁ'lai'aajuﬁn'm ELECTRICAL AND MECHANICAL ENGINEERING DIVISION

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 8 of 8

Table 11A
3-Phase Meters Capture Objects

OBIS code scal_unit_type
Parameter Detail Data Type IC | Attr.

A|B|C|D|E F scaler unit
Clock object 0|0 1 0 0 | 255 | Time stamp using system clock octet-string [9] 8 2
Event Object — 0| 0 |96 | 11 | 0 | 255 | Event Object — Power Quality Log unsigned [17] 1 2
Power Quality Log
Instantaneous 1 0 |321|7 0 | 255 | LI Voltage; Inst. value -2 V [35] long_unsigned [18] 3 2
Voltage phase 1
Instantaneous 1 0 |521| 7 0 | 255 | L2 Voltage; Inst. value -2 V [35] long_unsigned [18] 3 2
Voltage phase 2
Instantaneous 1 0|72 7 0 | 255 | L3 Voltage; Inst. value -2 V [35] long_unsigned [18] 3 2
Voltage phase 3

6. Access Right

The Table 12A is describes the access right for both 1-phase and 3-phase energy meter.

Table 12A

The access right

Access Right Definitions Detail

MR Meter Reader Contexts with Low Level Security (low level security)

7. Bluetooth Communication Profile
Bluetooth version: 4.2, or later version

Bluetooth profile: Generic Attribute Profile (GATT)
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ANNEX 2
Alarm register structure
1 Alarm register 1 structure
Table 1B
Alarm register 1 structure

Bit Alarm Name Triggering Event
0 Clock invalid -

1 Reserved for future use -
2 Reserved for future use -
3 Reserved for future use -
4 Reserved for future use -
5 Reserved for future use -
6 Reserved for future use -

7 Reserved for future use -

8 Program memory error -

9 Reserved for future use -
10 | Reserved for future use -
11 | Reserved for future use -
12 | Reserved for future use -
13 | Tamper detection: Missing neutral detection (only for 1-phase meters) -
14 | Tamper detection: Phase and neutral interchange (only for 1-phase meters) -

(Phase and neutral interchange will be effective with bid invitation date from 1% January 2022)

15 | Tamper detection: Incoming and outgoing interchange detection (only for 3-phase meters) -
16 | Tamper detection: Terminal cover is opened (only for 3-phase meters) -
17 | Reserved for future use -
18 | Reserved for future use -
19 | Reserved for future use -
20 | Reserved for future use -
21 | Reserved for future use -
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Bit Alarm Name Triggering Event
22 | Reserved for future use -
23 | Reserved for future use -
24 | Reserved for future use -
25 | Reserved for future use -
26 | Reserved for future use -
27 | Reserved for future use -
28 | Reserved for future use -
29 | Reserved for future use -
30 | Reserved for future use -
31 | Reserved for future use -
2 Alarm register 2 structure
Table 2B
Alarm register 2 structure
Bit Alarm Name Triggering Event
0 Total Power Failure -
1 Power Resume (all phases) -
2 Voltage Missing Phase L1 -
3 Voltage Missing Phase L2 (only for 3-phase meters) -
4 Voltage Missing Phase L3 (only for 3-phase meters) -
5 Voltage Normal Phase L1 -
6 Voltage Normal Phase L2 (only for 3-phase meters) -
7 Voltage Normal Phase L3 (only for 3-phase meters) -
8 Reserved for future use -
9 Reserved for future use -
10 | Current Reversal -
11 | Wrong Phase Sequence (only for 3-phase meters) -
12 | Reserved for future use -
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Bit Alarm Name Triggering Event
13 | Reserved for future use -

14 | Bad Voltage Quality L1 PQ 202
15 | Bad Voltage Quality L2 (only for 3-phase meters) PQ 203
16 | Bad Voltage Quality L3 (only for 3-phase meters) PQ 204
17 | Reserved for future use -

18 | Local communication attempt (during attempt to connect) -

19 | Reserved for future use -

20 | Reserved for future use -

21 | Reserved for future use -

22 | Reserved for future use -

23 | Reserved for future use -

24 | Reserved for future use -

25 | Reserved for future use -

26 | Reserved for future use -

27 | Reserved for future use -

28 | Reserved for future use -

29 | Reserved for future use -

30 | Reserved for future use -

31 | Reserved for future use -
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1 Overview

ANNEX 3

Event code

The managed events are dispatched in different logs depending on the kind of event occurred. These logs

are Power Quality log. The logbook only records events belonging to its category, such a way that event

IDs have to be categorized by the logbook they belong to.

Power Quality events

The following event ID belong to the Power Quality logs

Table 1C

Power Quality Logs Event Table

PQ
No Name Description
Log
1 Reserved for future use
Reserved for future use
84 | Reserved for future use
85 | Voltage L1 normal Indicates that the mains voltage is in normal limits (230/400 £ 10 % V) X
again, e.g. after under/overvoltage.
86 | Voltage L2 normal Indicates that the mains voltage is in normal limits (230/400 £ 10 % V) X
(only for 3-phase meters) | again, e.g. after under/overvoltage.
87 Voltage L3 normal Indicates that the mains voltage is in normal limits (230/400 £ 10 % V) X
(only for 3-phase meters) | again, e.g. after under/overvoltage.
88 | Reserved for future use
Reserved for future use
201 | Reserved for future use
202 | Under Voltage of L1 The voltage is lower than the normal operating voltage of the meter, X
according to 1¢.5.5 Over and under voltage detection.
203 | Under Voltage of L2 The voltage is lower than the normal operating voltage of the meter, X
(only for 3-phase meters) | according to 1¢.5.5 Over and under voltage detection.
204 | Under Voltage of L3 The voltage is lower than the normal operating voltage of the meter, X
(only for 3-phase meters) | according to 1¢.5.5 Over and under voltage detection.
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PQ
No Name Description
Log
205 | manufacturer specific
manufacturer specific
208 | manufacturer specific
209 | Over Voltage of L1 The voltage is over than the normal operating voltage of the meter, X
according to 1¢.5.5 Over and under voltage detection.
210 | Over Voltage of L2 The voltage is over than the normal operating voltage of the meter, X
(only for 3-phase meters) | according to 1¢.5.5 Over and under voltage detection.
211 | Over Voltage of L3 The voltage is over than the normal operating voltage of the meter, X
(only for 3-phase meters) | according to 1¢.5.5 Over and under voltage detection.
212 | manufacturer specific
manufacturer specific
253 | manufacturer specific
254 | Load profile cleared Any of the profiles cleared.
NOTE: If it appears in Standard Event Log then any of the E-load
profiles was cleared. If the event appears in the M-Bus Event log then
one of the MBus load profiles was cleared
255 | Event log cleared Indicates that the event log was cleared. This is always the first entry in X
an event log. It is only stored in the affected event log.
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lnaEsiuRuLuUTgseanssagUa 1
(ADDENDUM 1)

[ '
1 =

Laﬂa’l’iLﬁﬂJLaﬂJ (ADDENDUM) ﬁﬁaiﬁﬂumwuwawwaazLﬁamamﬂé’w%uamﬁ RMTR-038/2564

uHuLAzIENsEnd0g TneszyTadrianunmiiseniu auansgIundnfasignamnssy
UINITIU vl wen. 465 - 2554 w30 IEC 62058-11/2010 Part 11: General acceptance inspection
methods Wlelddmiunmsfiansananisnsaiy
1 UHUNNTTNAT9E19 LagIUIAURINAUAIBENS
1.1 seiunuANTizensy (Acceptance Quality Level: AQL) fvuslviidudosay 1.0
1.2 nsdiguszneuntsaglulsema agafiunistndegialaglduuuununisdndiegiauy
Double sampling AUATT9T 1
1.3 n3dlgusznaunsenelsema agandunisdndiegralaslduuuununistniiegieiuy
Single sampling AUATSINT 2

2. MIFUAIBEN LazNeINITANEY
2.1 M3gduiieg19eldisn1smneada (Simple random sampling) kagyinnisnaaeaunude 4.1
2.2 nsdlfUszneumsmelulszina fsnsduieeauazinaminisfndunuzuil 1
221 msduiiogndsd 1 awduiiunisduitedneilanudian laedusenounisosin
Naflweslianinsnthimesildannsduumeasuiiiensnsiaiuldlasineg
2.2.2 mMsduiiedaieil 2 wwduiiunisduiietng nam.3 $vdn Unusiil

A151991 1 A15TNADE1LUULAY Double sampling (Normal Inspection)

Puniines Sample Usueu Sample | 57137 | Acceptance number | Rejection number
#o Lot (ny, Ny) (Acy, Acy) (Rey, Rey)
1% 32 32 0 2
<280 :
2" 32 64 1 2
1% 50 50 0 3
281 - 500 q
2" 50 100 3 a4
1 80 80 1 3
501 - 1200 q
2" 80 160 a4 5
1% 125 125 2 5
>1201 q
2" 125 250 6 7
NAELNE)
Ac; = Acceptance number Sample A7 1 Rei= Rejection number Sample A53 1
Ac, = Acceptance number Sample A3 2 Re,= Rejection number Sample A53% 2

N1 = NUIUFIDLIIATIN 1 N2 = INUIUFIDYATIN 2
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A15719% 2 N15YNAPE1LUVLAY Single sampling (Normal Inspection)

Puudiwesse Lot | Usuad Sample (n) | Acceptance number (Ac) | Rejection number (Re)
<90 20 0 1
91 - 150 32 1 2
151 - 280 50 1 2
281 - 500 80 2 3
501 - 1200 125 3 4
>1201 200 5 6
Fndnogne asedt 1 s N 1A389
NuUVBUAY d;
dl < AC1 |
d2 = Re1
Aci< d1 <Rey
Fnenee ased 2 $runu N 1399
nuvpade d,
dl+ d2 < Ac, dl+ d2 = Rey
g9u5U Lot Ujiaslot

UM 1 Fen1sdunletnauazinaeinisingy nItifusznaunisagludsene

(1) ngln1suAsan 1

lunsainuiiwesnluiunuantinuieulafissyluaa I1uiutssnimie

1w a A 1 [ = [y 1% 5% 1 [ & = v £
bM1AU Acy bATBY fadmanisnageulduiiveusula lmaqajmsmiuiumw 2 LLﬁ%@Ui%ﬂ@Uﬂ’]imaﬁ

Afiunsunleianilidsunisnaaeuligndeswmiudenvuaves nis.
Tunsdinuiwesnliunuaudiniudoulenssyluala IuuALA

Acy 3o TuluuslsiiAu Re; 1n3es Idnifiumsduseluadsd 2
TunsdlnufiwesiliiuauandAnudoulsiissyluaa s1uauinnivie
WU Re; 1309 axlalinumansrasy uagdussnounisdosiiunisudlutantu Lot dustun saufan
founwieweanngiviliAnauRaund wieudniunsuiuusinssuiunuan wagduseaunans
USudganszuaunswdn wazauauamn il nila. nieunsdweuianiildusuusudlunds uazdiedn

srevuiuludnisunisiansaman1sngasu lnglisunssuiunnasuuazdunadoutauinsan 1
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2) ﬂsajmsaim%”’qﬁ 2

‘LummwumLmaimlumuﬂmauummmLaaulsum Yluawa srudulunisdu
afadt 1 wavaded 2 Wusuauliiiy Ac, 1ades foimamnaseudufluoniuld uae AUTENBUNIIHBY
mmumnﬁlmwaqmlmmumﬁmaaiﬂ,mﬂmaqmmamuumaq nvla.

‘LummwumLmaimlumuﬂmauummmLaaulsum Yluawa saudulunisgy
adet 1 uazadadi 2 Lﬂummummmmammu Re, 1AS0aTulY Y TRA—y wazdUsENaUNS
Aonnfunisuiluianly Lot Hustavae iammmﬁuauﬂWiawsammmwﬂmﬂmmmmmﬂﬂm n5ou
FuiunsUuUTInTELINNISHER wazdusisaunansUuUTINTELILNISHER wazAuANAQIA WL
nulA. waammimuauwamwlmﬂswﬁaLLﬁlGULLm wardorreeshuludumildunsiosasansae
Su Im&JMLi;JﬂiWW@ﬁ%ULLavawmaaummew 1 Tmignade

2.3 nsdifusenaunisensUsene mﬁmsqumamqLLazmmsﬁmﬁﬁﬂaummgUﬁ 2

YNFAI981991UIY N ATBI NUVBS
/ LﬁEJ di \

Ac < d1 di > Re

— T~

gau3u Lot Ujjas Lot

5U# 2 FN1sdunlegranazinainisingunsalfusznaunisineUszme

231 msduiegne assiiunisdudieshadfissadufiend naw.3 $adn Unusil wdman
fifinssurndufannguszneunisudn
2.3.2 \nauainseindu
Tunsdnwuiwe il uauauiinudoulviissyluan S1uiuliiiu Ac a3
foimanmveasuiduiivensuls uaviUszneunsdesdniunsuiluian ilsriunisnaaoulignies
MUTMVILAYEY N,
1uﬂﬁmwummaimiumuﬂmamummmLaau"lfumvuiual,ﬂﬂ F1uausiaus Re LAdoaty
1 aglairun1ns19su wae wﬂimaumimaqmLuumiLLﬁlﬁuwaﬂu Lot tuttenun saufandounndas
mammmmm’tmﬂﬂmmmmﬂﬂm WiouAIUN1TUTUUTINTLUIUAISHER Loy EJU'ﬁ']EN’IUNam’ﬁJiUU‘N
NSTUIUNITHANKAEAIUANAMAINLA NN, Wi@ﬂJﬂ’]iﬁﬂiﬂ@UWﬁ@ﬂl@ﬂiUﬂNLLﬁl‘ULLa’J wazdoimenuiy
Gudnmilslumsfinnsamansnsasy Im’[,msmiumummiumewmaaumummu
2.4 wwizmsnnaiuiines Lot A 1 nWa. agshnsduiivesdiuiu 1 e ilenaasuly
#2170 Tests of insulation properties, Tests for electromagnetic compatibility, Tests of the effect
of the climatic environments kag Mechanical tests #1149 4.2 ﬁ&ﬂiﬂjﬁﬂivﬂaumﬂuﬂ'i”mﬂ uag
Jusznoumssnalseind manamsvageuliiiu nvia. aefiolishunsnsiatu uas HUTENOUNISAEY
mmummﬁlmwam’[,u Lot tiutenain mmm‘mwauﬂwmwmmmwwﬂwmmmmmmﬂﬂm IERH
FUIUNFUIUUTINTLUINNITHER LagHUTI8UNANITUIUUTINTEUILNTHER WazAuANAaATLI
nmna. WiammiaquauwamwlmﬂiwiqLLf’ﬂGﬂJLLm waefehsenuiududumiidunsinsansamsnse
u ImEf[,mimﬂswaumaﬁuLLauawmaaummeu
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3. MIAIUANAMAINIUNTNED
3.1 geuglunisiauesiniazaesdnduonarsaiely 15 Tu ndwinaswiuludygyi
Usenaueie:
3.1.1 UNUAITHER
3.1.2 nszuaumMsHanweuLanaaesinsuaziadosiloflflunsnan
3.1.3 N19AIVANAMNINLALLONAITHARTIENITAIUANATIN (Quality Control Process)
3.2 nvla. veanuavslunsidnseaeunssuumndnuasmasvagouifedosldnasaia
Turaefifnnsnanianfenanaadngyr 9 ann. VIoEUNUILINIALTUNTNTIIEOU Ineldsuazidyn
sl
3.2.1 ssnaeunemsingavildlunisudn Tidulumuteuldludyay
32.2 aTdoUTUABUNTINER WagnImuaugmn Tidulumuenaisssuumuay
AN ISO/318N. 9001 38 1SO 9001 MWl FunsFuseshutiagiu
3.2.3 anadouiniesdionargUnsaimaaeuildlunmsndnuaznisaiununaaIn
3.2.4 gushogsnuleulaiidivun ieUsznaunsngiasy
Tunssuiunsmuauamuam o Tssududn oo, dugiuRnveualdinefifiniuly
damves nvln. 1os uusinsdldl nn. viegunudeadidiiunisauguamamirduiosanlsitu
Soulvaudyayiidsualy vdedimaivinli nvin. viesunudeldindsliannsanuquaunmiduly
padiiunld funedesiuinseulualddefiintumun
3.3 nsdfingauliinguanlivjoanudeulvnisnivauauamlunisnds aziieinwan
fananlairiunisnsiadu wazlinmuznssumansauudeudniothiandnanlvuiluwasuim a
Foulunsmuauamnmlunmiwdndeld

4. MIvadeULion13nTIITU
4.1 videmsmageu dwdunguinegimniaies dvadensmeaeuniu IEC 62058-31/2008
Part 31: Particular requirements for static meters for active energy (classes 0.2 S, 0.5 S, 1 and 2) ﬁﬂﬁ:
(1) AC voltage tests
(2) Test of no-load condition
(3) Starting
(4) Accuracy Test
- 0.05lb, p.f.1.0 Balanced phase
- lp, p.f. 1.0 Balanced phase
- Ip, p.f. 0.5 Balanced phase
- Ip, p.f. 1.0 Unbalanced phase
- lmax, p-f. 1.0 Balanced phase
(5) Verification of the register
st ol andugindunmaveaeud nosiwmed viielsanuguan tnslifadldaelums
NAADU
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4.2 ¥UaN1INAERU dIMTUNGUAIENTINIL 10 1ASDY NRFRUTITataYay 1 LATBY 8Niiu
Wlodosn 4.2.4 naday 3 1A389 lngagyimnageuluan (Lot) N3dwesn 1 Idenisnaaeudiail:

4.2.1) Tests of insulation properties
(1) Impulse voltage tests
4.2.2) Tests of the effect of the climatic environments
(1) Dry heat test
(2) Cold test
(3) Damp heat, cyclic test
(4)
4.2.3) Mechanical tests
(1) Vibration test
(2) Shock test

Solar radiation test

4.2.4) Bluetooth communication between meters and PEA’s Mobile Application

Iy niln. agnaaoun1uTgaziduaalanssylilu “ANNEX 17, “Bluetooth

Meter Application Interface - Spot Billing Application” i &

¢y “Test

procedure of the compatibility of meters and Bluetooth Meter

Application Interface - Spot Billing Application” Auena T RUALWLUYNg
suazidunala 3 (ADDENDUM 3) haztondnsiiudukuunigsigasidendala 4

(ADDENDUM 4)

[
v a

adl nla. azidudaniunisdudiedng uazliguiedsdinegrelimbenaaounisuend

ANA. SQM%ULﬂUEEﬁWLﬁUﬂWiWWEQU ImsJﬁgmaéfmL“f]urg%’uﬂWUEJ‘Uﬁﬂﬁi’fﬁhﬂuﬂ'ﬁmaauﬁmm Wonaaay

wanase Wiguedwmanagouldd nn. iielduszneunsasiasuseld
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lnaEsiuRuLuUTgsassuagUa 2
(ADDENDUM 2)

[ '
1 =

\enansLiisLia (ADDENDUM) daeliidudrunilaesseasidonansnadaauii RMTR-038/2564

i
1.

e
1

Funvzdesdulenaismanaiauazitunmageuneudaauiines Winslwihdmugiinie dail:

UUBLANDALADITULDNAITNINADA LU IULEUDIIAT LAaENIUNTNAFDUAIL:

a v

FIBIUNANITNAFBURNIZLUU (Type test reports) Tasfiwmasidnnseiind Afs uiuna wazits
NszuansaiuinesY fazdnde TnanmstiindiugiininageeususienuranIsiagous veslives
wedefidsyuudeans vseliilszuudeans

Hiutelausvzdosdeiiegadines amidvualusiade 1c.15 Samples Aflszuvdoansvila
Bluetooth $117u 3 (@) 1Asea Tneflnedasdesiisnauma uarfifanssuansetuineds favinie
Tiaaznssunisfiansan aelu 5 Juriinis Judaaniuauesian dWevnisnaaeuiivesa ndou
syuUdeansudia Bluetooth Sznineiimeds waz PEA’s Mobile application (§13) n3e Mobile
application maﬂﬁ?jwﬁamua

v v 1 a v = o 1w I a s v A |
. IUﬂimﬁjﬁlusﬂaLﬂuaillSUL@ﬂaqﬁwqﬂLWﬂu@mqﬂJm@ 1. Vﬁalmﬁ]ﬁﬁﬂ@ﬁ@ﬁﬂﬂﬂl@ai"’l UV 2. "\]3@@3711]

NIUANSNAITEUN

1Y

a

FIURANINAFBURNIZLUU (Type test reports) vaslmasdiannseind Inanmsluiidiuginiea

IPBIIUTBUNANTNIAGEUY Yosdiined lawziines Mdusuferiuinisiwihdunliniadate
wiouszuudoanswia Bluetooth sufiseylfluseasiBonaaini

AdtyNITARsEIBE1lilne s fifiszuvdoansyiia Bluetooth $1uau 1 i) e Ianenssunis
32930 Wan Lileviinsaaouiines wieuszuudeaisuia Bluetooth syninaiinesa uas
PEA’s Mobile application

. AdyTAeIdulena1sN133UTeIMULBIVeEUTENauNs (Supplier’s Declaration of Conformity:

SDoC) Y0aAT0INIANUIANLALQUNTAITINIUNITATIVADUTUTRIINAITNIIUANLNTIUNISAING
A5¥AELELS NANISINTVAY WAaLAAINITINSANUIANWAITIR (F11N9U Nanv.)
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Abbreviation

Bluetooth Low Energy

Provincial Electricity Authority (PEA), Thailand

Android based Mobile Application for Billing

Reference

[1] RMTR-038/2564



~N O 0B~ WN

10

Table of Content

INEFOAUCTION .. ats et ns et seees a
SYSTEIM OVEIVIEW .ttt 2ttt et es ettt b bt s s s e s seseneas 4
USE-CASE FLOW ottt ettt e 5
Expected Average ReSPONSE TIMIE ...t ettt e 5
Meter REAING PrOCESS ....cuiuiieieieieieieieieeee ettt esesesese s sesesessene 5
ASSOCIATION LEVEL .t s ettt 7
DLMS/Cosem Command ParameEters ........oceieiriierieeeeeie e et e 7
7.1 Maximum DemMand RESEL ......cooieireeeeese s e 7
7.1.1 Query from ClENt tO SEIVET ..o s 7
7.1.2 Response from Server t0 CUENT ... 8
7.1.3 Billing Profile REAING .....oveiiieeeeee et e 9
7.1.4 Device ID1 — Manufacturer Meter Serial NUMbEr........ccocviviviniininiircee. 9
7.1.5 Device ID2 - BlUEtOOTh MAC ID ..ot e 9
7.2 BLUETOOTN- UUID ..o et 9
OFNETS ettt s ettt ettt 10
Development ENVIFONMENT ...t e 10

JSON FILE SEIUCTUIE ettt et et ee st eee et e st et et eeeesaeeaee s 10



1 Introduction
This document is aiming at providing the guideline for BLE meter application interface,
in which the important objective is as follows.

1. To provide interfaces between PEA Meter-Reading-App and BLE meter for the effective
data communication following the companion specification in the BLE Meter’s TOR
approved by PEA.

2. To provide the scope of work in the development of PEA Meter-Reading-App. The

stakeholders of this document includes PEA, consultants, and meter manufacturers.

2 System Overview

Provincial Electricity Authority (PEA), Thailand, has been practicing a spot billing for
generating the billing invoice to their consumer for electricity consumption. A meter reader, who
is the subcontractor of PEA, uses a smart device such as a tablet or a smart phone to collect
the energy consumption of consumer by going to a consumer home/premise one by one as
planned in the meter reading route, reading the meter, printing the invoice, and handing it over
to consumer.

Currently, for the existing electro-mechanical meters, the meter reader collects the
cumulative energy register value manually by visual reading and manually keys in the reading
data in PEA Application (PEA-App), which will interact with PEA’s back office system, i.e. an E-
Form System, to generate the bill. This bill is then printed by using a hand-held printer and
handed-over to the consumer’s mailbox.

PEA is now launching the new tender for the electronic meter with Bluetooth Low Energy
(BLE) communication for locally wireless billing read. The BLE electronic meter is the electronic
energy meter having an accuracy class 1 with the specification mentioned in the tender. This
meter is equipped with the BLE communication technology for a short range communication
that facilitate the locally automatic billing read wirelessly via the smart devices similarly to the
aforementioned spot-billing process. It is crucial that the new application for Android smart
devices, i.e. the current smart devices used by the PEA’s subcontractor, shall be considered
with a proper scope for system interface and billing read procedure. In addition, referred to the
companion specification in the BLE Meter’s TOR, the DLMS/COSEM protocol will be adopted in

the implementation in this document.



3 Use-Case Flow

PEA App is an Android-based application that works as a front-end application with user-
friendly graphical interfaces (GUI). PEA App mainly incorporates the important commands for
spot billing, including a maximum demand reset, a billing profile retrieval, and an alarm
descriptor reset. After successfully read the meter, the resulting billing data will be processed,

and the bill will be generated sequentially.

4 Expected Average Response Time

As considered by averaging the response time of the group of meter with the population
no more than 300 meters, the expected average response time for the entire spot-billing
process, in which the workflow starts by initiating the meter reading via PEA App until the billing
data is ready for invoicing at the database level, shall be no more than 30 seconds, excluding

the delay or exception caused by the meter reader personnel.

5 Meter Reading Process

The meter reading process is depicted in Fig. 1.



sd PEAAppSeqDiag

BLE Reading
PEA App BLE-Meter
Library
: Password for Meter reading and MD I :
| reset transaction() - | BLE connection Established() -l
¢ Initiate BLE Connection()

Request MTU Size()

Response MTU Size()
@ ______________

DLMS/COSEM session established

|
Initiate DLMS/COSEM association() |

DLMS/COSEM Association Established()
<_ ______________

Read Billing (Attribute 7) -

Response Billing (Entries in use )

Read Billing (Attribute 2)

Response Billing (Last record)

If time stamp I
) |
in_last record > 2 day No |
Yes |
|

Reset Max. Demand() | Meter will do followings

Max. Demand Resetted() RIREIE

1. Capture Billing profile

:l Delay 1 Sed() : with Alarm Descriptor
|
|

2. Clear Alarm descriptor
Request-Billing Profile()

Response-Billing Profile()
- ___

Disconnect DLMS/COSEM Association() C

DLMS/COSEM Association Disconnected()
- ——— — — — .

DLMS/COSEM session Ends

Disconnect BLE session()

BLE session ended()

F— - - - — — —

Data interpretation and

store in JSON format

Data File()

A

Figure 1. Meter reading process



6 Association level

SAP Address (Client , Server ) | (32,1) (48,1)
Application Context LN Without Ciphering Vendor-dependent
Sign-on Mechanism Low level Security. Vendor-dependent

password is the (visible) string

"00454712"
Services in conformance Get, Action Get, Set, Action
Block
Features Meter Reading All transactions
MD reset AUl Profile reading

7 DLMS/Cosem Command Parameters

7.1 Maximum Demand Reset

9 0 0 10 0 1 255 1 1

Message exchange example
7.1.1 Query from Client to Server
7E A0 1C 03 41 32 6D D3 E6 E6 00 C3 01 C1 00 09 00 00 OA 00 01 FF 01 01 12 00 01 DF A2 7E

Data parsing of above query

7E A0 1C 03 41 32 6D D3 E6 E6 HDLC Frame wrapper
C3 01 Action-Normal

C1 Invoke ID and Priority
00 09 Script Class

00 00 OA 00 01 FF MDI Reset - Script table
01 Method




01 Data optional -Yes
12 00 01 Script Number
DF A2 7E HDLC Frame

7.1.2 Response from Server to Client

TEAO0 11410352 FCFD E6 E7 00 C7 01 C1 00 00 FC B4 7E

Data parsing of above query

7E AO 11 41 03 52 FC FD E6 E7 00

HDLC Frame wrapper

C7 01 Action-Response-Normal
c1 Invoke ID and Priority

00 Data available

00 Result - Success

FC B4 7E HDLC Frame

By having received a maximum demand reset command from the client, the server performs

below actions.

1. It captures all the capture objects of billing profile with current values and updates

Profile buffer.

2. It clears Alarm descriptor registers.

3. It reset Max. Demand kW.

Note: The above actions are implicit to meter; therefore, no script attribute reading/writing

required to configure these actions.

The example script identifier 1 :

{
{1,{

{2,7,1-0:98.1.0.255,2,0},
{2,4,1-0:1.6.0.255,1,0},

{2,4,1-0:2.6.0.255,1,0},

{1,1,0-0: 97.98.0.255,2,0%,

{1,1,0-0: 97.98.1.255,2,0%,
{1,1,0-0: 97.98.20.255,2,0},

{1,1,0-0: 97.98.21.255,2,0}

1}




7.1.3 Billing Profile Reading

Interface
OBIS Code Attribute
Class
7 1 0 98 1 0 255 2

7.1.4 Device ID1 — Manufacturer Meter Serial Number

Interface
OBIS Code Attribute
Class
1 0 0 96 1 0 255 2
7.1.5 Device ID2 - Bluetooth MAC ID
Interface
OBIS Code Attribute
Class
1 0 0 96 1 9 255 2

7.2 Bluetooth- UUID
The BLE electronic meter will perform as GATT server and support following services

and characteristic UUIDs. UUIDs are customer-specific.

UUID Type uuID Remark

Service b973f2e0-b19e-11e2-9296-0800200c9a66 -

Characteristic e973f2e2-b19e-11e2-9e96-0800200c9a66 Write — Transmit for App

Notification — Receive for
Characteristic d973f2el-b19e-11e2-9€96-0800200c9a66

App

8 Others

MD reset, Alarm descriptor clearing and billing profile reading should be defined on
same Association level: therefore, it will not only save association switching time but also
single sign on password would be enough for BLE reading.

High level security should be defined for group 1 as critical transactions, including Time

set, password change and reset registers, are defined with this group.



9 Development Environment

Item Points
1 Bluetooth reading library will be for Android only on native
platform
2 Development Language — JAVA
3 Library as *.aar file for incorporating in Build
4 Output Meter Data File — JSON file
5 Output data exchange log - txt file

10 JSON File Structure
Bluetooth Reading Library will prepare JSON output file which will have information about

obis code and its values as shown below.
{

"PEA ID": “20191127247,
"MAC_Address" : “54:6C:0E: 7TA:EF:AF”,
Meter Type": 1,

"Clock" : "21-8-20 20:30:00",

"Count" : 3,

"kWh_Import" : 100,

"kWh_Export" : 0,

"kWh_abs" : 100,

"kWh_net": 100,

"DemkW_Import" : 50.100,

"DemkW _Export" : 0.000,

"V_min": 210.05,
"Alarm1": 9,
"Alarm2" : 2

}
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4.1 vedeun1slousie (connect) uaze1ud (read) vesiweslnindidnnselind

AM3RsIvdeUNsidousenazsutvasinesnididnnseing Wunisneaeuluduy
Physical Layer \flauansdsaauaiunsovesiineslnfindidnnsedndlunisdsduain beacon
nszgeanivlusmivinisvesdyayimugys warlusunsulssendanunsansianudyy i beacon
¢ warnsmeaeulu Data Link Layer lowansdsninuanunsaveslinesluididnnsefindlunis
811U Billing, Load profile, Alarm, ttag Power Quality ﬁJUI‘LJiLLﬂiuUizqﬂﬁﬁquEﬁf{’]JEJLaW’mn’N
szuufiwosliindaadey (AM) Wty Fauandumsed 4-1 Welusunsuuszgndannsaifeuste
AuiiwmaslniirBidnnsetindlaudn TUsunsuussyndazyinnissiuan Billing, Load profile, Alarm,
waz Power Quality Tneguuuudeyaiiiinisiu/desznineimeslnindidnnsedndfulusunsy
UszgnAvreglugunuu DLMS/COSEM (HDLC communication profile)

JUN 4-1 Meter Test Equipment dmsudnaussdiunaznszuavinuliuniiwesiwiddnvsednd

A1519% 4-1 ITNSVAERUNSIBURS (connect) waga uAn (read)

it | Roulunrsmegau fififinvun NANITNAFDU

1 Selnliuniimesivididannsedndvila 1 e | 230+10% VAC -
wae 3 wla vuIm 5(100) A niaufuia 3 wedes | @msuliwess v 1 ) uas
Iviodluaniugyinaiu uazuanann Display | 230/400+10% VAC
testing L@SaAu (@ msuilimesy vila 3 wla)

2 [ 1dlUsunsudssendvesiinideuazluswnsy | - gupladnse/
Uszgniueausinidmaaey nageunmaideuse ldanunsaguen
(connect), 81UA1 Parameter, Reset parameter, Tadsa

Capture billing profile with alarm deacriptor
59499 Clear alarm descriptor A93U71 4-3 fou
WINTIENTLU




waulunisnagau

NaN1INAdau

(ON] (=13
®
=

IN1FAAVUNNATNLEAIUUNLNDUDILLADST
WHBIENNTTnd HINNT1N 4-2 NUNISNAZDU
Iunsena dnsuimesluirdidnnseindviin
149@ hagmi15199 4-3d8uSuliemastudn
a a € a

AlnNNIBUNATUA 3 Ld

ATieulann
niveLiguiu
ATieuldann
TUsunsudszend

UNTEWE (Active energy import) TAuATiln s

T Bannsetdndiduszeziian 15 univive
NageU Billing ae Load Profile

230+10% VAC, 17.4 A

@ msullwess vta 1 wa) uaz
230/400+10% VAC, 17.4 A

(@ nsviiwess via 3 1a)

USuAini1satensewaliuniinastnin
a & a ¢ & o A
diannsatindiduszeziian 15 unfiilenaaau

Maximum demand kW

230+10% VAC, 34.8 A
(@msuilwesy vin 1 wa) uag
230/400+10% VAC, 34.8 A

(@ msuilmess vila 3 ia)

UYSUAINISA1enNTewaliuniemnes bnin
a & a ¢ & o A
Slannseindiduszeziian 15 unitiianagasu

Billing ey Load Profile

230+10% VAC, 17.4 A

@ msulimesy vin 1 wa) uag
230/400+10% VAC, 17.4 A

(@ msuilimess vila 3 @)

UNITUE (Active energy export) THLnilaes

T Bannsetndiduszeziian 15 uniive
Nagday Billing way Load Profile

230+10% VAC, 17.4 A

@ msullwess vta 1 wa) taz
230/400+10% VAC, 17.4 A

(@ unsviiweoss via 3 1a)

YSuA1InIsItensehatriunidinas i
a & a ¢ & a A
dannsafindlduszeziian 15 unfienaaau

Maximum demand kW

230+10% VAC, 34.8 A

@ msullwess vta 1 wa) uaz
230/400+10% VAC, 34.8 A

(@ unsviiwess via 3 1a)

YSuA1InIsItensehatriunidinas i
a a ¢ & a A
diannsatndluszeziial 15 unfiilenaaau

Billing ey Load Profile

230+10% VAC, 17.4 A

@ msulimesy vin 1 wa) uag
230/400+10% VAC, 17.4 A

@ msuilimess vila 3 wla)

10

91unTyua (Reactive energy import) 19 1A
Twasluiddnnsetindiduszeziian 15 und

fionaaeu Billing ez Load Profile

230+10% VAC, 17.4 A
(@wsuliwesy via 1 wd) uag
230/400+10% VAC, 17.4 A

(@ msuilimess vila 3 1la)




waulunisnagau

ANNANNIRUA

NaN1INAdau

— (=13
®
=

USuAIni1satensewaliunitnastnin
Slannsetndiduszeziian 15 uniililenadaau

Maximum demand kvar

230+10% VAC, 34.8 A

(@ nsuiiwess vila 1 1Wa) waz
230/400+10% VAC, 34.8 A

(@ msuilimess vila 3 1a)

12

USUAINISIIoNTewaliunienes bniln
Sliannsetndiduszeziian 15 uniililenadaau
Billing ez Load Profile

230+10% VAC, 17.4 A

(@ usviiwes= via 1 a) wey
230/400+10% VAC, 17.4 A

(@ msuilimesy vila 3 wa)

13

I1unT¥ua (Reactive energy export) 17 A
Twasluididnnsetndiduszeziian 15 und

\fevaaeu Billing way Load Profile

230+10% VAC, 17.4 A

@ msullwess vta 1 ) uaz
230/400+10% VAC, 17.4 A

(@ unsviiwess via 3 1a)

14

USuAini1satensewaliuniinastnin
a & a ¢ & o A
dannsatindiduszeziial 15 unfiilenaaau

Maximum demand kvar

230+10% VAC, 34.8 A

@ msulimesy vin 1 wa) uag
230/400+10% VAC, 34.8 A

(@ msuilimess vila 3 @)

15

USuAini1satensewaliuniinastnin
a & a ¢ & a A
dannsatndiduszeziian 15 unfiilenaaau

Billing ez Load Profile

230+10% VAC, 17.4 A

@ msuliwesy vin 1 wia) uag
230/400+10% VAC, 17.4 A

(@ msuilmess vila 3 wla)

16

Telusunsuuszendveaiuidonaslusunsy
Uszgndvesuiemildmadey nageunsidose
(connect), 81UA1 Parameter, Reset parameter,
Capture billing profile with alarm deacriptor
2w Clear alarm descriptor ﬁ'ﬂgﬂﬁ 4-3 a4

INMSNYALNTLUE

230+10% VAC

@ msullwess vta 1 wa) uaz
230/400+10% VAC

(@ unsviiwess via 3 1a)

gueledansa/
Talaunsasuan
19159

17
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WA BEANTaTnd fan1s199 4-2 NEINTNAEDU
Iensena ansulmasindrdidnnsetindvia
119d warm151997 4-3 d1nsuiimas i
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waulunisnagau

ANNANNIRUA

NaN1INAdau

nadau Alarm 1 uafiimesinindidnnseding
wila 1 wld lnensnegeunisaziiinnisialni
n38l Missing neutral detection Wagna@ao U
Alarm 1 unfiwasluirdiannseindvia 3 wia
Tnensnageunisazidanislglni nsdl Warn

A39U Terminal Cover

230+10% VAC, 5 A

(@ nsuiiwess vila 1 1Wa) waz
230/400+10% VAC, 5 A

(@ msuilimess vila 3 1a)

19

NAaau Alarm 2 waslwasind18dnnsading
¥ 1 lawar 3 wd lnen1snaasy Under

Voltage wagnngdu Power Quality

o8N 207 VAC

(@ unsviiwess vila 1 1Wa) uaz
1aen31 207/360 VAC

(@ msuilmess vila 3 wia)

20

naaau Alarm 2 uniitwasindsiannseiind
¥1m 1 away 3 wa lnenisnagau Minimum

Voltage

200 VAC

(@msuilwesy vin 1 wa) uag
200/300 VAC

(@ msuilimess vila 3 @)

21

naaau Alarm 2 uniitwasind8iannseiind
480 1 vaway 3 vd laen1snaaay Over

Voltage

11nN11 253 VAC

@ msuilmess vila 1 @) uag
11AN31 253/440 VAC

(@ nsviiweoss via 3 1a)

22

NAaau Alarm 2 wasiwasind18idnnsednd
¥in 3 1Wa lanen1snadeu Wrong Phase

Sequence

230/400+10% VAC
@F1suiwasy van 3 wa)

23

TlUsunsuyssendvesinidunaslusunsy
Uszgndvesuismildmadey nageunsidose
(connect), 81UAN Parameter, Reset parameter,
Capture billing profile with alarm deacriptor

59U74 Clear alarm descriptor fegu 4-3

g ladnsa/
laigunsaeuan
1@d152 1A
Alarm register

Tgnrewmsel

24
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AN51991 4-2 ATisaandlunIsnaauvaslnastuiindidnnsednduiia 1 wa vuin 5(100) A

a9

] ALEASHA WY | N1suaneNEa Digit Uuniinae LCD
1 Current date - DD/MM/YY or DD.MM.YY or DD:MM:YY
2 Current time - HH:MM or HH:MM:SS
3 Total kWh (import, export, absolute and net) | KWh | XXXXXX, or better
4 Maximum kW demand (import and export) of | kW XX XXX, or better
the last reset
5 Instantaneous active power kw XX XXX, or better
6 Instantaneous voltage (r.m.s.) XXX.X, or better
7 Instantaneous current (r.m.s.) XXX XX, or better
8 Instantaneous power factor - XXX, or better

AN51991 4-3 ATisaandlunIsnaauvasimastuindidnnsedndudia 3 wa vuin 5(100) A

a9

4 ALLEAING 78 | N15UEASKA Digit UL LCD
1 Current date - DD/MM/YY or DD.MM.YY or DD:MM:YY
2 Current time - HH:MM or HH:MM:SS
3 Total kWh (import, export, absolute and net) | KWh | XXXXXX, or better
4 Total kvar (import, export, absolute and net) | kvarh | XXXXXX, or better
5 Maximum kW demand (import and export) of | kW XX XXX, or better
the last reset
6 Maximum kvar demand (import and export) | kvar | XX. XXX, or better
of the last reset
7 Instantaneous active power kw XX XXX, or better
8 Instantaneous total reactive power kvar | XX XXX, or better
9 Instantaneous per-phase voltage (rm.s.) |V XXX.X, or better
10 Instantaneous per-phase voltage (r.m.s.) | A XXX XX, or better
11 Instantaneous power factor - XXX, or better
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=  Meter List

TextView / TextView

FCAUOUUUUUUUULD 4

1 Phase 5(100)A Smart TTC

@ PEA-00000100 MR =
3 Phase 5(100)A S‘:mar(TTC* E

Ju-natammiisanaa (Last Meter Recording
Date)

2021-01-06 17:07:08
Fmumawily (Consumption)
24

Total kWh Import:

Total kWh Export:

Total kWh Absolute:

Total kWh Net:

Max. Demand Import:

Max. Demand Export:

Minimum Voltage V1:
Minimum Voltage V2:
Minimum Voltage V3:

Alarm Descriptor 1:

Alarm Descriptor 2:

99660217

1 Pha

RESET READ

1l O

o o 1 v ' [ Yo &
E‘LJ‘VI 4-2 mammuwaLLamNaﬂ’lia’lum%a’lLif\]

4.2 yegeumattousafiulusunsuussendlddmsunuanaviig
nswensianulysunsulssgnaiilddmsuauaanuie unismaaeuludu Physical Layer

way Data Link Layer tilowansfiandnuaiuisavesilinesinindidannsedndlunisdeadudinen
(capture), @EsA1 (reset) wazaue (read) ¥ad Billing waw Alarm Aulusunsuussananlddmsu
uIAnIgveIn1siiihduginie duandunised 4-4 Wislsunsuuszgndanunsaeusaiu
fiwesluididnnsetindlauds Tusunsuuszyndazeuan Parameter, Reset parameter, Capture
billing profile with alarm deacriptor 5314 Clear alarm descriptor #43U71 4-3 91ntiufagyiinis
a A | v a 6 a a s v aa o 1 1 a 4
gniannIsieuseiuiimesiniBidnnsednd Ingsuuvuteyaninisiu/deseninedmesini

dannsefindiulusunsuussyndaregluguuuy DLMS/COSEM (HDLC communication profile)



M19197 4-4 Ten1snedeunsweudanuluswnsuUsEnaAnlddmsunuIae

11

ot | Roulunrsnedau fifiafinvun NaNSNAEDU

1 elliuniimesinididnnselindvia 1 wia | 230£10% VAC -
w2 3 1ld Yuna 5(100) A ndauiuis 3 1ades | @nduiwess via 1 i) uay
Iiodluaniugyinaiu wazuanann Display | 230/400+10% VAC
testing @S adu (@ msuilimess vila 3 1a)

2 | Wlusunsuuszgnddlddmivanuanminouas | - guAladnse
TWsunsaszyndvesuidniidsmadey nagey /lanansneu
M3ideuse (connect), 81uA Parameter, Reset Aladsa
parameter, Capture billing profile with alarm
deacriptor 5331‘17?& Clear alarm descriptor éﬁg‘d
7 4-3 AouynIsTeNsua

3 Fnrsantufinafinansuuniinasvesiines | - afienuleann
T8 8nnsefind dan15197 4-2 founIs neYUAY
nadoudItensyhd d1nsuilinesivin Afisuléann
didnvseiindvin 1 la Lagn1eil 4-3 dmdu TUsunsudssend
fwmesluinddnnseiindyia 3 wia

4 | 3nenszualiuniimesluindidnnselindidu | 230£10% VAC, 17.4 A -

Szuza 15 uifidieviagau Total kwh @msuiiwesy via 1 wa) uay
230/400+10% VAC, 17.4 A
(@msuilimesy vila 3 wila)

5 USumini1satensewaliundenastniln | 230410% VAC, 34.8 A -
3idnnsedndiluszeziien 15 wififlenaaeu | @msudwess vda 1 wia) uas
Maximum demand kW 230/400+10% VAC, 34.8 A

(@wmsuiiwes vila 3 wa)

6 YSumini1satensewaliundenastniln | 230410% VAC, 17.4 A
Bidnnsedndiluszezinan 15 wififlenaaeu | @wsudwess vdia 1 wia) uas
Total kWh 230/400+10% VAC, 17.4 A

@wmsuiimas vila 3 wa)

7 | 1flusunsussgnailddmiuauanmienaaou | 230£10% VAC guAladnse
mMsiieusie (connect), 81uAn Parameter, Reset | (@msuiwass vdia 1 wia) waz | Adawisasu
parameter, Capture billing profile with alarm | 230/400+10% VAC Aleasa

deacriptor 59u4 Clear alarm descriptor 45U

dl L o !
9 4-3 NAINNIINYAIIYUNTLLE

@FESUTWasY YA 3 )
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foii | Soulvnismaseu ffafinvua NANISNAEDU

8 Fnsaaduiinarfinansuuntiveveiiines | - ATieulann
T 8i8nnsednd Fan15199 4-2 ndenns niveliguiu
NAFaUINENTTULE d1usSullinestnin Andienulaann
didnvsetindviln 1 e uaga399 4-3 dmdu TUsunsudszend
Ameshuididnnsetindvia 3 wa

9 nadau Alarm 1 uafitastnindidnnsefind | 230£10% VAC, 5 A -
¥in 1 wd laen1snsiageunisasiinnisty | @wmsullwesy ¥da 1 wa) way
Tl nsal Missing neutral detection wag | 230/400£10% VAC, 5 A
naaau Alarm 1 uafiimastnindidnnseting | @wsulimes viia 3 wa)
¥8n 3 Wa lnen1sasidaunisaviiinnisly
It el Wariasau Terminal Cover

10 | neaeu Alarm 2 wndimesluddidnnsednd | Weenin 207 VAC -
¥ia 1 wanay 3 g lnen1snsiageu Under | @wsuiinass via 1 wid) uay
Voltage N1 207/360 VAC

@wsuiiwas vila 3 wa)

11 | negeou Alarm 2 wndwmesludndidnnseind | 200 VAC -
a1 wawag 3 wd lnenisvageu Minimum | @wusuliwease ¥da 1 ) way
Voltage 200/300 VAC

@wsuiiwas vila 3 wa)

12 | vlidwesinindidnnselindnaunnegluaniug | 230+10% VAC -
Unf @wsuiiwesy via 1 wid) uay

230/400+10% VAC
@usullwosa via 3 a)

13 | TlUsunsuusegnalddmivauanisuag | - guAladnse
TWsunsuuszgndvesudsniidsmaaou naaou /lanansngu
mM3Ldeuse (connect), 81UA1 Parameter, Reset Aladsa vim
parameter, Capture billing profile with alarm A1 Alarm
deacriptor 590V Clear alarm descriptor Gﬁgﬂ register 11
7l a3 EENTER] Y

14 | vnrsendufinanfivdnsuuntiaevesiimed | - ATieuldann
IS8 nnsedndudanismaaeu fansed 4-2 nineiguiu
g nsuimesinihdidnnsetindvila 1 wia uay Arfigulaann
M51971 4-3 dmuiiweslulindidnnsednduin TUswnsudssend

3 ld




sd PEAAppSeqDiag

PEA App

BLE Reading
BLE-Meter
Library
: Password for Meter reading and MD | :
reset transaction() > | BLE connection Established() >
_ __Intate BLE Connection) _ _ _
Request MTU Size() _

Response MTU Size()
DLMS/COSEM session established

Initiate DLMS/COSEM association() o |

Ll

DLMS/COSEM Association Established()

e ______________
I
Read Billing (Attribute 7) o |
<« Response Billing (Entries in use )
Read Billing (Attribute 2) l
Response Billing (Last record)
I
If time stamp I
. I
in_last record > 2 day No |
o [ Yes |
- I
Reset Max. Demand() |
Max. Demand Resetted()
e ______________
I
; Delay 1 Sed() |
Request-Billing Profile() ‘I
Response-Billing Profile()
«cF—-—F—— - —-—-"—"—-"———- I
Disconnect DLMS/COSEM Association() |
DLMS/COSEM Association Disconnected()
e ______________
DLMS/COSEM session Ends
Disconnect BLE session()
.|

BLE session ended()

Data interpretation and
store in JSON format

Data File()

A

gﬂﬁ 4-3 Meter reading process

13

Meter will do followings
on MD reset:

1. Capture Billing profile
with Alarm Descriptor

2. Clear Alarm descriptor
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4.3 NAdUTLY mwmn%mﬁaumémﬁﬁaua

NSNABUTTY NN T ouRELAY guteyasenitelsunsuyssenduaviiinas i
Siannsedng ileuansdieszes aaamimaﬂsummLUamwmmmmmmaaamsﬂﬂm Tngasidunig
neaauluieslfufnig

a aqa d' I ! v
19199 4-5 ONNINAFDUITYENNNINVBUADUATDIUYBLA

foii | Soulunsmaseu Afafinua NANISNAEDU

1 ellunimesinididnnselindvia 1 wia | 230£10% VAC -

30 3 1la Yuna 5(100) A n¥euiui 3 tades | @wduiimess via 1 i) uay
Iegluaniuzyinaiu uazuanedn Display | 230/400£10% VAC
testing L@SaAu (@ msuilimesy vila 3 wla)

2 | [HWsunsuUszyndflddmivauanmitouas | - guAladnse
TWsunsuuszgndvesudsnildsmaaou naaou /lanansngu
MsLdeuse (connect), 81uAn Parameter, Reset Aladse
parameter, Capture billing profile with alarm
deacriptor 5331‘17?& Clear alarm descriptor éﬁg‘d
7 4-3

3 | yhmseatiudinsvezymaiieudeyaldduse - grualidsad

TLEYNNEIEN
Tnguszana
4.4 NpdeusTETAMITousouas a'msﬁ'aua
MENEEDIRELE naInIsieunouas guteyasenindlusunsulssynduaziiina sl
3.8nselind ieuansdaszey naﬂ@sﬂiummmaqmuﬂsﬁumamwaua
AN51971 4-6 ‘%mi‘wmaamwzL’Ja'm’m%miauazémﬁaga

Yol | Feulunismagay NAANANUA NANISNAFDU

1 elliunimesinididnnselindvia 1 wia | 230£10% VAC -

v 3 wld un 5(100) A ndeufuia 3 tedes | @wduilwmed vla 1 i) uas
Masﬂuamu $91191U WazlandA1 Display | 230/400+10% VAC
testing 1@%9aY @ msuilimess vila 3 wia)

2 | 19lUsunsuyseen aalddmsueuanuiag, | - A LAEU5]
IﬂiLmsmivaﬂmawm%LLavIUsLmimﬁvsmm /lanunsaeu
YoIUSEINTdanndoU MAGOUNITITOUAD Aladsa
(connect), 81UAT Parameter, Reset parameter,

Capture billing profile with alarm deacrlptor
57194 Clear alarm descriptor ﬂ\‘i’iUVI 4-3
3 mmiﬁm‘uumﬂswmammumazﬂai@mlﬁa - supladngad
SyezlIan
lagUseune
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5.1 TUNDUNAABUNISIIDUAD (connect) kazd1ue (read) Vosllwasinididnnsating

o v & d’ 1 ! 1 a a a a s
ANNUVUNDUNITNAABUNITIBUAD (connect) WaraIUAN (read) ‘U@QNLG]@%W%’]@L@HV]?@UHE#

MaonnesiuIdN1MadeuLayIBN1TIaNaN1VAgey fakanslugui 5-1 - 3Ui 5-3

Start

v

Setup E-Meter #1 to position 1
(Group 1 measured and displayed)

Start power supply

v

Display testing
(ALl of thie display)

v

Setup E-Meter #2 to position 2
(Group 2 measured and displayed)

Start power supply

v

Display testing
(AU of the display)

v

Setup E-Meter #3 to position 3
(Group 3 measured and displayed)

Start power supply

v

Display testing
(AlL of the display)

Record E-meters display

v

Use application to connect and read data
from E-meter #1, E-meter #2 and E-Meter #3

\
Set power supply 15 min

W= 230+10% VAG, | = 174 A
Set power supply 15 min
V= 230+10% VAC, | =348 A

Set power supply 15 min
WV =230+10% VAC, | = 174 A

Set power supply 15 min
V =230+10% VAC, | = 174 A
(Active energy expart)
Set power supply 15 min
V= 230+10% VAC, | = 348 A

Set power supply 15 min
V= 230+10% VAC, | = 174 A

Set power supply 15 min
V =230+10% VAC, | = 174 A

Set power supply 15 min
V= 230£10% VAC, | = 174 A
Acti ) )

Set power supply 15 min
V= 230+£109% VAC, | = 34.8 A

Set power supply 15 min
V= 230+£10% VAC, | = 17.4 A

Set power supply 15 min
V = 230£10% VAC, | = 17.4 A
(Active energy export)
Set power supply 15 min
V= 230+£10% VAC, | = 34.8 A

Set power supply 15 min
V= 230+£10% VAC, | = 17.4 A

Set power supply 15 min
V= 230+10% VAC, | = 174 A

v
Set power supply 15 min

V= 230+10% VAC, | = 174 A

it ‘.

Set power supply 15 min

V= 230+£10% VAC, | = 348 A

Set power supply 15 min

V= 230+10% VAC, | = 174 A

Set power supply 15 min

V= 230£10% VAC, | = 17.4 A

—

Set power supply 15 min

V= 230+£10% VAC, | = 34.8 A

Set power supply 15 min

V= 230+10% VAC, | = 174 A

Set power supply 15 min

V= 230+10% VAC, | = 174 A

Boocti ; ] Bt . : Becct ; \

I

-...l

gﬂﬁ 5-1 The connecting and reading test process



e 1 1

Set power supply 15 min Set power supply 15 min Set power supply 15 min
V = 230+10% VAC, | = 348 A V =230+10% VAC, | =34.8 A V = 230+10% VAC, | = 348 A
Set power supply 15 min Set power supply 15 min Set power supply 15 min
Vo= 230£10% VAC, | = 174 A V =230£10% VAC, | = 174 A V = 230£10% VAC, | = 174 A
Set power supply 15 min Set power supply 15 min Set power supply 15 min
V= 230£10% VAC, | = 174 A V = 230+10% VAC, | = 174 A V = 230+10% VAC, | = 174 A
R . (Reacti ) R . ]
Set power supply 15 min Set power supply 15 min Set power supply 15 min
V= 230+10% VAC, | = 34.8 A V = 230£10% VAC, | = 34.8 A V = 230£109% VAC, | = 34.8 A
Set power supply 15 min Set power supply 15 min Set power supply 15 min

V = 230+10% }fAC, I=174 A V= 230+£10% VAC, | = 174 A V = 230+£10% IVAC, I=17.4 A

Record E-meters display

v

Use application to connect and read data
from E-meter #1, E-meter #2 and E-Meter #3

v v v
Set power supply Set power supply Set power supply
V = 230+10% VAC, | =5 A V= 230+£10%, | =5 A V=230+10%, | =5A
Alarm 1 testing Alarm 1 testing Alarm 1 testing
Set power supply Set pawer supply Set power supply
V< 207 VAC V< 207 VAC V< 207 VAC
Alarm 2 testing Alarm 2 testing Alarm 2 testing
Set power supply Set power supply Set power supply
V = 200 VAC V = 200 VAC V= 230 VAC
Alarm 2 testing Alarm Z testing Alarm 2 testine

L >

16

;J‘U‘ﬁ 5-2 The connecting and reading test process (continue)

> Ne>
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Nex * + +
Set power supply Set power supply Set power supply
V. > 253 VAC V> 253 VAC V> 253 VAC
Over Voltage Over Voltage Over Voltage
Set power supply Set power supply Set power supply

(for 3-Phase) V = 230/400+10% VAC (for 3-Phase) V = 230/400+10% VAC (for 3-Phase) V = 230/400+10% VAC

Wrong Phase Sequence Wrong Phase Sequence Wrong Phase Sequence
1 * ]
Record E-meters display

v

Use application to connect and read data
from E-meter #1, E-meter #2 and E-Meter #3

End

g‘dﬁ 5-3 The connecting and reading test process (continue)

5.2 TupaunagauNsaudeaniulsknsuUssynanlddmiunuanmie
A1RUTUABUNITNAGDUNARRUNS RN BRUlUSLA TN U aNATLT A1 UTIuIAnUIe 1
doAARBINUIsNINAGRULALISNTIANaNSVIARU Aauanslugui 5-4 - SUN 5-5

Start
v v v
Setup E-Meter #1 to position 1 Setup E-Meter #2 to position 2 Setup E-Meter #3 to position 3

(Group 1 measured and displayed) (Group 2 measured and displayed) (Group 3 measured and displayed)

Start power supply Start power supply Start power supply
Display testing Display testing Display testing
(AWl of the display) (All of the display) (AUl of thle display)

Record E-meters display

v

Use application to connect and read data

from E-meter #1, E—mefter #2 and E-Meter #3

=I Ne>

gllﬁ 5-4 The connecting and reading test process with PEA’s application
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Bb—

Set power supply 15 min
V= 230+£109% VAC, | = 17.4 A
et : )

Set power supply 15 min
V= 230109 VAC, | = 348 A

Set power supply 15 min
V = 2304£10% I\.’AC, =174 A

v

Set power supply 15 min
Vo= 230+10% VAC, | = 17.4 A
Acti i )

Set power supply 15 min
V = 230+10% VAC, | = 34.8 A

Set power supply 15 min
V = 230+10% VAC, | = 17.4 A

v

Set power supply 15 min
Vo= 230£10% VAC, | = 174 A
Acti . )

Set power supply 15 min
V= 230£10% VAC, | =348 A

Set power supply 15 min
V = 230+£10% IVAC, =174 A

Record E-meters display

v

Use application to connect and read data
from E-meter #1, E-meter #2 and E-Meter #3

\J
Set power supply

Vo =230+£100% VAC, | =5 A

Alarm 1 testing

v

Set power supply
V< 207 VAC

Alarm 2 testing

v

Set power supply
V = 200 VAC

Alarm 2 testing
L

Set power supply
V= 230+10% VAC, =5 A

Alarm 1 testing

v

Set power supply
V < 207 VAC

Alarm 2 testing

v

Set power supply
V =200 VAC

Alarm 2 testing

v
Set power supply

V= 230+10% VAC, | =5 A

Alarm 1 testing

v

Set power supply
V< 207 VAC

Alarm 2 testing

v

Set power supply
V = 200 VAC

Alarm 2 testing
I

v

Record E-meters display

\

Use application to connect and read data
from E-meter #1, E-meter #2 and E-Meter #3

End

gllf"i 5-5 The connecting and reading test process with PEA’s application (continue)
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5.3 TUABUNAADUTEEENINTWRNABLAYUTRYA
A1RUTUABUNITNAABUTEEEN NS NABkAYE1UTaYANIADAAd DN UTTNITNARBULAL
Tnsiananisnaaeu dwuandluzun 5-6

Start
]
v v v
Setup E-Meter #1 to position 1 Setup E-Meter #2 to position 2 Setup E-Meter #3 to position 3

(Group 1 measured and displayed) (Group 2 measured and displayed) (Group 3 measured and displayed)

Start power supply Start power supply Start power supply
Display testing Display testing Display testing
(AU of thle display) (AWL of the display) (ALl of thle display)

Use application to connect and read data
from E-meter #1, E-meter #2 and E-Meter #3

Record Communication Distance

3‘1]1'7; 5-6 The communication distance test process with PEA’s application

5.4 TuneunadeusTerIAINSWoNABLAYEUTRYA
a1PUTUNBUNTNAFRUTEEELIAINT I oURB LA B UTBYAdOAAR DI UITNTNAGB LAY

BMyiaRanIsaaey auuandlugun 5-7

Start
]
v v v
Setup E-Meter #1 to position 1 Setup E-Meter #2 to position 2 Setup E-Meter #3 to position 3

(Group 1 measured and displayed) (Group 2 measured and displayed) (Group 3 measured and displayed)

Start power supply Start power supply Start power supply
Display testing Display testing Display testing
(ALl of thrle display) (AUl of the display) (ALl of thle display)

Use application to connect and read data
from E-meter #1, E-meter #2 and E-Meter #3

Record reading time

gﬂﬁ 5-7 The reading time test process with PEA’s application



UN 6 Sraziailanaasu

szuzaglumMIaaauiinas i didnnsetindviia 1 wa daandlunisan 6-1 wazwiln 3 wa fawanslunisan 6-2

A15197 6-1 szezaNlineaauilmasinindildnnsetindviia 1 wa vu1a 5(100) A

Hadordalusii 1 2 3 4 5

NAgaUNSIWBNAD (connect) wava1uAn (read) anludf

1. Andsfimesinihdidnysetindiugn Meter Test System

2. IpduiinAnaninveiines

3. TdlusunsudseyndldeusiawarauAaIntnes

4. unsud (Active energy import)

5. WNNNSNTTULE

6. AANISIBNTLUE

7. 918nT2UE (Active energy export)

8. LUN1SUNTEULE

9. AANNSALNTLUE

10. 918nIEue (Reactive energy import)

11, WNNNSAENTUE

12. aAN1SIN8NTLLE

13. 918neua (Reactive energy export)

14. 1WNATUNTELE

15. aANNSIN8NTLUE

16. anduiinAaINtNvenes

17. [flUsunsuUssgndleusawaye1uAaNTmes

18. negau Alarm 1

0¢



Wty LU

19. nagau Alarm 2 (Under V, Power Quality)

20. ne@au Alarm 2 (Min V)

21. ne@ou Alarm 2 (Over voltage)

22. apduiinA1anuTnelnes

23. lflUsunsulssendifonsianaye1uA1Niives

v o

= v g = v '
ﬂ']5L°UE]1WI8ﬂ‘UI‘U‘a'LLﬂ‘a'&l‘lJ‘SZEgﬂﬂVIFL‘Uﬁ']WiU\?’]u"\]ﬂWu’JU

24. lilweslnihdidnnseiindnduinegluaniuzund

,r.f'

25. aptuiinA1nuTNeiines

26. lflUsunsuUsTENATousaLay 8 1A NN

27. 318nseud (Active energy export)

28. WiNN1TINeNTLLE

29. 8ANNSINLATELE

30. aptuiinA1a NNt lnes

31. Tlsunsulssgndlousieuaraumaniivies

32. negau Alarm 2 (Under V)

33, nedau Alarm 2 (Min V)

34, et uiinA1InUTNIedwes

35. Tflusunsudssgndilousiauaraumaniiiies

srEENINITYaNrauasaudaya

36. Tlusunsudszgndilousiauaraumaniiiies

37. 3aUUTINANSTEENIS

szEzMNsWeNdauaraudaya

38. Tolusunsuussyndidousiouaraumaniivies

39. antuiinAaldluniseuteys




A15197 6-2 SzezaNlneaaulmasinindldnnsatindviia 3 wa u1a 5(100) A

P\ I2LuH 1 2

NAdaUNsTauAa (connect) wazanuAn (read) 3niwes

1. Ansadiwaslniididnnsetindiurn Meter Test System

q

2. IpuiinAnanminveiines

3. TdlusunsudseyndldensawareuAIaIntnes

4. unsud (Active energy import)

5. 1 NANSUNTEULE

6. AANNSANLNTLUE

7. 918nTELE (Active energy export)

8. lUAITUNTEILE

9. AANNSANLNTLUE

10. 918nIEuE (Reactive energy import)

11, [NNSIENTEUE

12. aAN13I8NTEUE

13. 9n8nseud (Reactive energy export)

,r;j'

14. [ RUNSTIUNTEUE

15. aAN15318NITIE

16. apUuAinAanmeines

17. MlUsunsudszendilousouazaumainiwes

18. edau Alarm 1

19. @@y Alarm 2 (Under V, Power Quality)

20. e@aau Alarm 2 (Min V)

21. nagau Alarm 2 (Over voltage)

22. ingau Alarm 2 (Wrong Phase Sequence)

[44




Wty LU

23. apduiinA1anuTneiines

24. Tlusunsuuszendideusionarenumaniines

nmswansefiulusunsuyssgnanlddmsunuanniae

25. ililweslnidiannselindnduineyluaniuzund

26. aptuiinA1 NNt es

27. [lUsunsulssendifonsianay81uA19Nlimes

28. 318n58Ud (Active energy export)

29. WiNA1SINBNTTUE

30. AANNSINUNTLUE

31. apduiinA1nuTNeines

32. Tlsunsudssyndlousieuaraumaniivies

33, edau Alarm 2 (Under V)

34. negau Alarm 2 (Min V)

35. aptuiinA1anuTNelnes

36. Tolusunsulssgndousieuaraumaniivies

szEEMeMsYausauarsudaya

37. lUsunsulssendifonsiauas81uA19Nlimes

38. IAUUNINANTTEENIS

szEzMNsWeNdauazaudaya

39. TlusunsuussyndidessieuarauAganiines

40. anduiinAianiildlunseudeya

p— | e—

x;_ﬁ'

4
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U 7 @anmanasulunisnageu

nsnaaauANlinfulaveiiineslidndidnnsetind (Electronic Meters) ¥ia 1 i@ was

3 ula vu1a 5(100) A Niasedeasaieinaluladugysiiestu 4.2 visaneituaign dan1miinaey

TunrsneasusssalUil

7.1 @0UNNAE0U

AudIduianigniessuviiinaslnindaasee (Research Centre of Advanced Metering
Infrastructure (AMI))

fiog 9173 TGGS 4u 4 %o9 408 1518 n.Usgw 13180 1 W12929AaT13 LumuIsTe
NFAVNUNIUAT 10800 INTANA 02-555-2905

7.2 4n Meter Test System
1) Three-phase Portable Power Source (120) A

Model PPS 400.3

Supply voltage 88 V - 280 V, 45 - 65 Hz

Power consumption max. 500 VA

Influence of auxiliary voltage on the measuring results < 0.005 % at 10 % variation
Frequency range 45 - 400 Hz

Frequency resolution 0.01 Hz

Phase angle range -180° - +180°

Phase angle resolution 0.01°

- Phase angle error < 0.1° —
N
2) Electricity Meter and Instrument Transformer Test System SY ?ﬁi -
L1 ]

Model CALPORT 300

Auxiliary voltage 86 - 264 V, 47 - 65 Hz

Power consumption approx. 40 VA

Influence of auxiliary < 0.005 % at 10 % variation
Display range 1.0000 mA - 120.0000 A
Measurement error E < + 0.05 % 40 mA - 120 A

7.3 ip3esaunsnliunlddmiuAndausunsudssgnduas naaau

Samsung Galaxy A30s

NANBLAYTU SM-A307GN/DS

939U Android 10

nosfuvedlnsdny A307GDXUABTDI
nestuveuAediua 4.4 177-18225791
DUANINAALAZLDEA 720 X 1560 Hinkwa (268 ppi)
ugus 5.0
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PROVINCIAL BLECTRICITY AUTHORITY

ELECTRICAL AND MECHANICAL ENGINEERING DIVISION

PROVINCIAL ELECTRICITY AUTHORITY

ELECTRONIC ENERGY METERS WITH WIRELESS COMMUNICATION

Specification No.: RMTR-038/2564 Approved date: 1 (J NOV m#z Rev. No.: 2 Form No. -

Page 1 of 4

enEsNRNLUUTazIBenaA 5
(ADDENDUM 5)

onansiiudiy (ADDENDUM) daeliludiunisvessieasidunaasnedaavii RMTR-038/2564

nsdldndefinasdiannsolind wlla 1 1Wd (Muwlavsiawdn 1060050019) wiaindaiines
Biannseling vlia 3 W (MunBE@VHEWES 1060050111) TagdSawiziizasiiniiunisaeil:

wHULarISN1sTnAI9E19 1085EUTATIANAMAINNEBNTU MUNIRTHIUNERUATgAAIMNTINLIATEIY
@ul Wen. 465-2554 w3e IEC 62058-11: 2010 Part 11: General acceptance inspection methods LN
T uNTRNTUINANITATIITU

1. WNUMISTNAIBENN LATIUINVBINANAIDE
1.1 sziunuAmiiensy (Acceptance Quality Level: AQL) Amusliiluoeay 15
1.2 UHUMSTINA29819UWUL Double sampling suan3199 1

2. MIqUSIBENN waznasinIsRndy

2.1 m3duiiegeegldisnianeadid (Simple random sampling) wagyinsnadeuniute 4
2.2 MsduMBENLaTNMeINTRRAUAINFUR 1

2.2.1

2,257

223

NM3duMaE19A3IR 1 awdnliunsduiiegesEninansyuunIsRan a 15anuduan lny

HUTENOY nsrseddmilmeiiianunsadusietslalaedne

msduiieginded 2 wwdidunsduieeaiefinesuanuduaian Lot flavdsweu
f Tsamucﬁwﬁﬁ Inggusznaunssvsiesdameiiwesivianinsodumedilalaede
et fimefinunsaasunevdinnmduaute 2.2.1 wie 2.2.2 ud Wadyan
sudunsdndsenunanisnedeulianznssunsnsiuieyssnaunsnsaiusiely

A15797 1 WHUNI5TNA2DE19LUY Double sampling (Normal inspection)

na  : MUIUFIDL1IATIN 2

Aci : Acceptance number Sample A3

EME

PEA

A4

=

X

Ac; : Acceptance number Sample A33¥ 2 Pl
Re: : Rejection number Sample #33f 1
Re; : Rejection nurnber Sample a33¥1 2

Swdiees Sample | U3uad Sample | $3u97U3U | Acceptance number Rejection number
M9 Lot (ny, Ny) (Acy Acy) (Rey, Rey)
1% 2 2 0 2
<280
2 2 4 1 2
I 2 2 0 2
281 - 500 |
2" 2 a4 1 2
VGWA: Ny Susesnded 1




PROVINCIAL ELECTRICITY AUTHORITY

milwirsdougiima  ELECTRICAL AND MECHANICAL ENGINEERING DIVISION

ELECTRONIC ENERGY METERS WITH WIRELESS COMMUNICATION

Specification No.: RMTR-038/2564 | Approved date: 10 NOV 2002  Rev. No.: 2 Form No. - Page 2 of 4

ME

PEA

Ao

NADENY ASIN 1 WU Ny LASDY
WUVBALAY dy

d; < Acy Aci< di <Req dy = Rey

4

YNIIBENN ASIN 2 TIUIU N2 LATDY
= M
WuULDLaY do

di+dz < Ac di+d; = Re;

8oV Lot Ujias Lot

U 1 FBnsduinegnauaninueinisfndu

(1) nsdinsduased 1

Tunsdiwuimesiliriupuaut@nudouleiiszyluaa Srautesninie
wiru Ac; 1n3es fedmanisnaaeuilufiveniuld Lisesduasiaiuluafed 2 uazdusznaunisdes
suunsudluianiilisinunsmeasuligniesmudaimunves nva.

lunsdlnudimeiiliiunuantinuioulsiiszyluaua $ruauuinnd
Acy tA3eq uiliiiii Re; 1dos Wikiunsduseluaded 2

TunsalmuliwesiliriunmuantAnudoulofiseyluaa s1uauunnivie
Wiy Re; 1A309 9gliinunInT195U waviuszneumsiassidunisudluwasily Lot duiavmn sad
misunnsewsoamaivihliiiarmuiaund wisusulunsuiuusanssuiunisudn uarbusisnuna
msUiulgensruIuManan uazmuauaan il awa. wieumsdaeuasildusuusauilouds uarile
aenutududunildlunsiansamanisaseiu Tngliunsyuiumseduuarduvadeusauinsdi 1
Tmignads

(2) nsmﬂimiduﬂ%ﬁ 2

’Lun'if.uwuzuLmaiﬁlumﬁuﬂmauUmmumau‘lm‘tniwu'[umﬂﬂ saftulunsduadedi 1
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3. MIAIUANAMNIWIUNTHER

1 as £ s 1 ar L7 as ar HIJ c}’ v
3.1 adyevaesdnduenariniely 15 fu dudannlesuludede (Purchase Order) Usenause:

5.2

28

311 UHUMTHER

312 AszvIumswaanieuuanuaiesinsuaniaiesiiefldlunisudn

313 ASAIVANANAINUALIENANTUANNISNTAUANATMN (Quality Control Process)
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4. vhdemsveaeulimesngndumedn u lssnugndnioysznounsnsiedu dmiunaumetimniaios
Jtan1svedeuay IEC 62058-31/2008 Part 31: Particular requirements for static meters for active
energy (classes 0.2 S, 0.5 S, 1 and 2) piat:

(1)
(2)
(3)
(@)

(5)
(6)

EME

PEA

AC voltage tests

Test of no-load condition

Starting

Accuracy Test

- 0.05lp, p.f. 1.0 Balanced phase S

- Iy, p.f. 1.0 Balanced phase g/riura G ;
- Iy, p.f. 0.5 Balanced phase e

- Iy, p.f. 1.0 Unbalanced phase

- Imax, p.f. 1.0 Balanced phase

Verification of the register

Bluetooth communication between meters and PEA’s Mobile Application laeg nWa. 9
sudlunisageunusisandenaafissylilulenansifuiuuuuiieseazidenaia 3
(ADDENDUM 3) “Bluetooth Meter Application Interface - Spot Billing Application”
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(1) Tests of insulation properties
- Impulse voltage tests

(2) Tests of the effect of the climatic environments
- Dry heat test
- Cold test
- Damp heat, cyclic test
- Solar radiation test

(3) Mechanical tests
- Vibration test
- Shock test
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