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

General material and packing instructions

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

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.

- Standards

The 'electfonjc 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 equipnient

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

1IEC 62053-23: 2003 'Elc;ctricity 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.
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1c Principal requirement
le.l  Service conditions and installation
The meters shall be weatherproof and dustproof designed and constructed for outdeor installation on

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

- Altitude o :  up to 1,000 m above sea level
- Ambient air temperaturer . upto55°C
- Average reiative humidity in any one year : upto95%

© - Climatic condition : tropical climate

1c.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

Operating voltage ‘ VAC - 230X10% _ 230/400+ 10 %
Current rating, direct connected, L,(I,,,) A 5(100)  5(100)

Reference frequency : | Hz | - ' 50

Accuracy class ' |

- Active energy - - 1 | ‘ 1

- Reactive energy - - - : 2

Protective class . o - . , 1I

Degree of protection : | - IP 54

Maximum operating temperature © up to 55

Maximurn limit range of operaﬁon temperature © up to 70

Rated impulse voltage withstand kv _ 6

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

requirement”
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1c.3

le.3.1

1¢.3.2

1c3.3

1c.34

Constructional requirements

The meters shall have constructional requirements as follows:

Mounting

For the 1-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 6f the metet-base bottoin 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, aﬁd the two (2) lower niounting holes shall be within the area of thé

perpendicular projection of the términal 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,‘h.igh impact-resistance, and self-extinguishing
polycarbonate. The meter cover shall be permanent seal such as using ulirasonic 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 (-)r.tin—plated,' or
stainless steel. 7 |

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.A The hqad of terminal screws shall be Phi]]ips 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.
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The terminals and screws shall be designed to ‘protect a déformation 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 desigﬁ of the terminals and
screws shall be described by the bidders.

Table 2

Dimensions of terminals-and cables used with the meters

5(100) up to 50 9.1 121 93 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 provisioﬁ for security sealing,

. The connectionldiagram of the meters shall be direc;tly pﬁnted 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 L
SOURCE LOAD
N N

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

OO0 00 00 QQ'

SOURCE LOAD

O W > Z

0w » 2

Figure 2: The standard connection diagram of 3-phase meters
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1c.3.6

1¢.3.7

Nameplate

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

standard, and marked \i_vith four (4)‘additiona1 marks as follows: |

(1) SUPPLIED BY PROVINCIAL ELECTRICITY AUTHORITY

(2) PEAmmber = : PEA XXXXXXXXXX |
(XXXXXXXXXX‘is the number to be marked on the nameplate which shail
be given by PEA after the final of bid consideration.)

3) Barcode : The bé.rcode 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.

)
-

=T O000

Ratings

e D Trademark
PEA XXXXXXXXXX | Mannfacturer

M|

Cantract number -
SUPFLIED 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 vsed 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 Ease, meter cover, and terminal cove.r

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




Q

6

PROVINCIAL ELECTRICITY AUTHORITY

ndwidugimm  ELECTRICAL AND MECHANICAL ENGINEERING DIVISION

PREVIEAL ELICTRICTIC RAHCRTY

ELECTRONIC ENERGY METERS WITH WIRELESS COMMUNICATION

Specification No.: RMTR-~038/2564 Approved date: 19/01/2564 Rev. .Nn.: 2. Form No. - Page 6 of 30

1c.3.8 Dimensions of the 1-phase meters

1c.3.9

The overall dimensions of the meters shall not be more than 150 x 220 % 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 shgll be between 20 and 30 mm. -

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

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

150 mm i ; 140 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 bldck and lower

terminal cover shall be-b.etween 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 : 150 mm,

350 mm

40- 55 rmni‘\ W/

ud

Figure 5: Dimensions of the 3-phase meters
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1c4
1c4d.1

Measured values and register unit
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 l-phise meters

Display testing : - All of the display
Current date _ _ - - DDMM/YY or DD.MM.YY or DD:MM:YY
Current time _ - - HH:MM or HILMM:SS
Total i{Wh” (irnport4), 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.) v 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.

3

H

5

kil

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 gfoup(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 Absolutc kWh .

{3) Group 3: Total Net kWh

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

Import is energy delivered from the PEA’s grid to thé 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.
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The register unit shall be a solid-state microprocessor-based register with internal memory. The
iﬁternal memory shall be a non-volatile semi-conductor type. In case of a power outage, the internal -
memory shall be stored data. _

The minimum size of the LCD display shall be 8 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 defanlt mode, according to the folléwing: .
(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 sgconds. '
(1.2) Group 2: Total Absolute kWh
Display scrolling only Total Absolute kWh for 10 seconds and Display testing for 5 seconds.
(1.3) Group3: Total Net kWh -
Display scrolling only Total Net kWh for 10 seconds and Display testing for 5 seconds.
The groﬁp 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) 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 Maximurh 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
(3.2) Maximum _Démand Import kW (last reset)
(3.3) Maximurﬁ 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

Display testing

All of the display

Current date - DD/MM/YY or DDMM.YY or DD:MM:YY
Current time - HH:MM or HH:MM:SS
Total kWh” (importm), export“], absolute'” and netm) kwh XXXXXX, or better
Total kvarh” (import'm, export“), absolute énd netlJ)) 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  XXXX, or better
Instantaneous per-phase current (r.m.s.) - A XXX XX, or better

Instantaneous total power factor

XXX, or better

Note: ¥ The leading zero shall not be shown.

9

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

groups of Total kWh and Total kvarh are as the following

(1)  Group I: 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 Absohute 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).

" Export is energy received to the PEA’s grid.

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

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

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

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

Current date

(90
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 Teset)
400 Total Harh export A _
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 Voltége 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 preséing'the actuator.

The register unit shall be a solid-state microprocessor-based registér with internal memof’y. The

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

memory shall be stored data. -




1l
11

PROVINCIAL ELECTRICITY AUTHORITY

wamdwagins ELECTRICAL AND MECHANICAL ENGINEERING DIVISION

SROVBENS, ETINETY ATy

ELECTRONIC ENERGY METERS WITH WIRELESS COMMUNICATION

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

© Page 11 of 30

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) Group1: Total Import kWh and Total Bxport 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 oﬁtage, the 3-phase meters shall display follb\;v 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
(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

1e.5.1  Load profile function
The load profile data shall be an average value nﬁeasured in each.'ls-minute period (block 'demand),
and the timestamp shall be done at the end of each period. In normai 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 pfoﬁle 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. -

1¢.52 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 a_lértns for 1-phase meters
1¢.5.3.1 PEA’s low voltage distribution system
The 1-phase meters shall be designéd to install in PEA’s low voltage distribution system in Figure 6,

the meter shall operate correctly and measure aécurately.

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

Figure 6.

P MEERR

i lweonl - _ T ligeey

SR ety e T WU e i
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'Figure 6: The earthing system of PEA’s low voltage distribution system
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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.

s B
i si?m ﬁz i
b

s umz‘m? S B A “mﬁ?m ;Bz’%u 23
=
%ngg?&? %sgzisﬁsﬁgﬂ zmﬂgm i 33;
il riéa mm as: x_

il; AT

Figare 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.

[Py P

v
1A
s c
i G W

R i

E o eid

Figure 8: In case the customers use electric energy (circuit breaker is closed)

1c.5.3.2 Anti-tamper features .
" The 1-phase meters shall have at least the following anti-tamper features:

(D Miss.ing 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 proceseing) before

tamper .detection. The waiting time shall be between 55 seconds and 1-20, seconds according to

manufacturer’s design. ' A

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

requires.
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1c.5.3.3 Tamper conditions and anti-tamper features

The 1-phase meters shall have the tamperiné 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 | (unity power factor) x
Time. The backup power supply shall supliort 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.

e s s e e e e

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 andrshOWn 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 17 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 thfs case, the meter shall
record the event with date aﬁd time in the non-volatilé memory of the meter according to
.Annex 2: Table 1B, but it is unnecesséry to measure energy corréct_ly and .accurately and the

alarm signal shall not be shown.

D @

METER
Fr

Ad L i

Figure 10: Input phase and neutral connections are interchanged,

lIoad return is connected to local earth and not returned to the meters




L/
1/

PROVINCIAL ELECTRICITY AUTHORITY

malwidbuginom ELECTRICAL AND MECHANICAL ENGINEERING DIVISION

PROVIMEWE BLEETRRINY SHICRTE

ELECTRONIC ENERGY METERS WITH WIRELESS COMMUNICATION

Specification No.: RMTR-938/2564 Approved date: 19/61/2564 Rev. No.: 2 Form No. - Page 17 of 30

- In case input phase and neutral connections are interchanged, load retum 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 meﬁsure energy correctly

and accurately and the alarm signal shall not be shown.

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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1e54

"~ 1e.5.5

1c.5.6

Tampering detection and alarms for 3-phase meters _

The 3-phase meters shall have the following tampering détection 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 aﬁd

register forward energy correctly and aceurately under the following conditions:

(1 Incomirig main is connected to outgoing terminals, and load is connected to incoming termingls.
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‘sh_all 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 pefmaﬁent 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 shail 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-tarnper feature shall be able to enable or disable by using the supporting software when PEA requires.

Over and ﬁnder 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 continubusly 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 (Curi'ent neutrallsensor 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
neuntral 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.
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le.6  Communications
le.6.1 - Local communication

le.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 techriology 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 proéed_ure of the compatibility of meters and Bluetooth Meter
Application Interface — Spot Billing Application” attached. '

Functional self-checking

The meters shall be able to chieck 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 és clock fail, memory fails, etc.

(2) Low battery (if the battery is uéed) _

{3) Other functional checking according to the'manufactﬁrer'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 powm" 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 ¢.g., the meter shall operate if

AN,l BN, CN, AB, BC, or AC is available.
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1c.10

le.1

1¢.12

1c.13

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 capacifor. 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 replaceabie tyi)e 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 testmg of active energy accuracy (fix impulse/kWh).

The 3-phase meters shall have LED pulse outputs for testing of active energy accuracy (fix nnpulse/kWh)
and reactive energy accuracy (fix nnpulse/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 ‘fbr adminisirators to Wﬁte the software, set the sysiem of the meters such as
set function, set time, set password security for each group, and reset the register vélue.
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 supportiﬁg software shall have at least the following features and functions:
- Graphical User Interface (GUT) 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

(4) Identification code (only for 3-phase meters)

(5) Anti-tamper features
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- Writing all parameters completely at once

- Operating on Microsoft Windows 7, or later version

14)

Nete: = PEA will also accept the proposed supporting software without uploading ﬁrmwafe 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
' comméncing from the date of the meters are acceptéd 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..

l¢.14 Calculation of the Mean Time to Failure

1c.15

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.

Samples .

The bidders have to supply three (3) samples of the proposed meters with necessary accessorics for
testing such as ndtebook, optical probe, supporting software, etc. to PEA within five (5) working days
counted from the bid closing date. The sample sha_]l 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 mazjor 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
propertie.s, 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 froxﬁ 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 retured but necessary accessories will be

returned after bid consideration.
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Table 6

Sample test/check items

insulation properties

2. Physical properties checking, consisting of:
2.1 Meter cover (see 1¢.3.3)
2.2 Terminals and terminal block (see 1¢.3.4)
2.3 Terminal cover (sée 1¢.3.5) only for physical properties de 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.. Measured values and register unit, consisting of:
3.1 Measured {falues 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)
4. 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 (sce 1¢.9)
5, Communjéations (see 1¢.6)
6. - Pulse output (see 1c.11) (software)

1. Physical properties checking, consisting of: .
1.1 Mounting (see 1¢.3.1)

1.2 Terminals screws (see 10.3.4j
1.3 Connection diagram (see 1c.3.5)
1.4 Nameplate (see 1¢.3.6)
2. Function test, consisting of:
2.1 Load profile function (sée 1c.5.1)
22 Maximum demand zero reset (see 1¢.5.2)
2.3 OQver and under voltage detection (see 1¢.5.5)
2.4 Functional self-checking (see 1¢.7)
2.5 Security system (see 1c.12)

3. 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 wifh 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 pﬁckage:

(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 mei:ers 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 Linﬁts of error due to variation of the current
(2.1) 0051, p.f 1.0, balanced phase
- (2.2) 0.1 1, p.f. 1.0, balanced phase
(2.3) 021, p.f. 0.5L (inductive load), balanced phase
(24) 0271, p.f; 0.8C (capacitive load), balanced phase
(2.5) L, p.f 1.0, balanced phase
(2.6) L, p.f. 0.5L (inductive load), balanced phase
(2.7 L, p.f. 0.8C (capacitive load), balanced phase:
(2.8) I,, p.f. 1.0, unbalanced phase (only for 3-phase meters)
(2.9) 1., p.f. 1.0, balanced phase |
2101, pf 050 (induétive load), balanced phase
(2.11) L. p.f 0.8C (capacitive load), balanced phase
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le.2

3)

@

(5)
(6)
)

Interpretation of test results (In case test results fall outside the limits in 2)

Test of meter constant

Tnitial start-up of the meter

Test of starting condition

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
TEC 62052-11 and IEC 62053-21 standards);

(1) Tests of insulation properties

(1.1

(12

@

(3)

4

Impulse voltage tests

AC voltage tests

Tests of accuracy requirements

Q.1)
(2.2)
(2.3)

2.4

(2.5)
(2.6)

Q.7

Limits-of error due to variation of the current _

Ipterprefation of test results (In case test results fall outside the limits in 2.1)
Test of meter constant '

Initial staﬁ—up 6f the meter

Test of starting condition

Test of no-load condition

Test of influence quantities

Tests of electrical requirements

G.1)
(3.2)
(3.3)
(3.4)
(3.5

Test of power consumption

Test of influence of supply voltage

Test of influence of short-time overcurrents
Test of influence of self-heating

Test of influence of heating

Tests for electromagnetic compatibility (EMC)

(4.1)

(4.2)
(4.3)
(4.4)
4.5)
(4.6)
4.7

Radio interference suppression

Fast transient burst test

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

Test of immunity to electromagnetic RF fields

Test of immunity to conducted disturbahces, induced by radio-frequency fields
Test of immunity to electrostatic discharges

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) Solat 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 accredjtéd according to TIS 17025 or ISO/IEC
17025 with the scope of accreditation covered the relevant test items, standards, and equipment.
Thé certification and scope of accredi‘tation of the independent laboratories/instifntes shali 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) '
- Elecfrical 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 Univefsity | ‘
- Electricity Generating Authority of Thailaﬁd (EGAT)
- Metropolitan Electricity Authority (MEA)
- Provincial Electricity Authority (PEA)

- 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 réport(s) conducted by the manufacturer’s
laboratory or other independent laboratories wit.:hout 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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1e.3

The bidders or manufacturers who prefer to carry out Ithe type tests of the rﬁeters with the laboratories
or by the manufacturers themsélves withouf the qualification mentioned above, the detail of the test
facilities of the laboratorigs 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 1o

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

The type test report done by the laboratories in Thailand or.loc'alh 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 otherrdocuments instead of the type test reports and type test certificates in the

following conditions:

(1) In case the proposed meters has been‘-su_pplied to.PEA and gef 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 producf, 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 laboratofy or ‘independent labofatory 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 tﬁe bid as follows:

(1) Catalogue, rating, and characteristics of the electronic energy meters, communication moedules,

and accessories

{2) Details and drawings, with dimensions in mm, of the clectronic enérgy meters, communication

modules and accessories

(3) Description of the supplied communication and supporting software




. 40
29 .
O

PROVINCIAL ELECTRICITY AUTHORITY

B W S - ELECTRICAL AND MECHANICAL ENGINEERING DIVISION

FROVIVEAL EXBLTIRERY TR

ELECTRONIC ENERGY METERS WITH WIRELESS COMMUNICATION

Specification No.: RMTR-038/2564 Approved date: 19/01/2564 Rev. No.; 2 Form No. - Page 28 of 30

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 communiéation 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 m3.
Gross weight of each wooden case in kg

_ Number of wooden cases

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

1.

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

the ordered meters and accessories. |

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

1.2 Twelve (12) copies of the complete installation, operation, and maintenance instructions
(in English and Thai)

1.3 Twelve (12) co_pies of complete part lists (in English and/or Thaj).

1.4 Six (6) copies of instruction of the communication protocol and security system (in English
and Thai) | -

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

The above documents shall be sent to the fbllowiﬁg address:-

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

Delivery time is also one of the important factors to be considered.
Partial shipment/delivéry is allowed.

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.
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Critical documents of the proposed electronic energy meters with wireless communication and accessories

1 Description of method for each condition of tampering U ves U o

detectibn, as mentioned in 1¢.5.3 and 1¢.5.4

2 Documents such as calculation sheets, test reports, etc. O yves O No
showing the Mean Time to Failme (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 D No
(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

5 | Type/design test reports with detail of testing Oves Uno
Iaboratories/institutes, or '

The copy of previous Purchase Order {PO) or Contract O ves o

with List of suppliers or Proposal form, or .

PEA Product Acceptance registration certificate, or Q Yes D No
Product lists registration certificate O ves O o

6 Documents for showing the manufacturer’s experience. D Yes 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 Qo
energy fneters, communication modules, and accessories,

as mentioned in 1f

8 Details and drawings, with dimensions in mm, of the Q Yes 4 No
electronic enérgy meters, communication modules and

accessories, as mentioned in 1f

9 | Description of the supplied communication and Oves o
supporting software, as mentioned in 1f .

10 Packing details, as mentioned in 2b _ O ves O No

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_bt‘ detailed requirement
Usemeasimaiannsetinalawi : nawl-un-011.1-2567

PEA
Ttem Material Quantity Description
No. _
1 1060050019 1 lot 1.1.205.240 et(s) Electromc energy meter, l-phase 2-wire, direct connected, with:

Operating voltage 1 2302 10% V AC
Current rating, I,(I,.) 1 5(1000 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. The bidders have to qﬁote the unit costs,

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 rnetefs, cansed by the quality of the meters according to
PEA’s regulation, by the new one with free of charge, within thjrty (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.

a aior oy o T o a > o
4. wosTindalunisiinsiwiauginasilulyauinuseng
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u ms"wawum {(nua.vnm) mmamwuﬂ’tuammmmwman A04
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C3 Schedule of detailed reqﬁirement .

Item

PEA
Material
No.

Quﬁntity

Uszaasendidnnsotinaayi ; nawl-ue-011.1-2567

Description

5.3 ghudsznaunney vealmestige wansy Jawlien nsou vaouma?
Wy '

© 5.4 Firmware %32 Isinsy aeludlmesyinanulewana vieRnund

5.5 Port #9813, Wireless Communication $130/luaunsafinnadeas
5.6 Battery 4130 30 1m0 Battery naw/d1gn

5.7 wivetigavidelauaniug

5.8 dnmFedaantaouiifines

5.9 Y ludiwes @easdlsnusaiiiienlufmiiines)

5.10 ﬁngma’luﬁaﬁma%ﬁa Name Plate %gm &I

5.1 thaseudfines (Meter Cover) lumudilelunisemauansna
nndimendeuanin wu gy i wiedAsuaniduilnluanse
pumiwesuansalniudaou

5.12 faneene (Terminal) WAansynsew iy aiu eonlan _

v = o & i as o =
. m3lvivhauginassdaderianindanieluusune

S‘:.'l v

. g\]lﬁuﬂuaLﬁuamaaLﬁuaﬁLmaiwmumimaaumu‘uaﬁmuﬂmqmﬂﬁml,az

lnfunmideiussmanaaauliinesrasmsivivhmuginauaiiniiu
. o w ! o N 'w oa v :
winlufuenansinaty nua. seanudnsludufinsanonyauesiammansed

5 a € o v =, - v Ve ar
. uEasumEuensaRinanlseuilasunsiusessEuuAuNMURY

ASEUIUNISHERAINLASFIU 1SO 9001

. wamnmmmﬁu_amzmmLﬂuwamnmmﬂmsu"luaucgmLLamLﬂsamma

RSFIUKERSUNERENTIH (Jon.) iy

10.Amusaapuil nasdamsladafinanianans nstwvenuniinig

nwvisleBun anoedls 0.AR0MA 2.Unusl S|

ﬁuﬁmmn’i’uaaum‘lué‘fiymﬁ?@mEJ wavansaveeen1sdadsle

Tnewusmsdnaady 8 v dail
nAusH ShassIuI 65,000 wias nelu 90 Yu
N7 2 Seaes Y 65,000 13ee malu 120 Sy
nf 3 Sasssuau 65,000 wdes anglu 150 Su
1A 4 Faassuiu 65,000 wses nelu 180 Su
il 5 §aaasiuau 65,000 we3es melu 210 Su
19t 6 Fnasduau 65,000 Lades mely 240 Hu
il 7 Smaesnusu 65,000 wides anelu 270 Tu
1907 8 FmassuIu 50,240 1a3os nelu 300 Ju_
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C3 Schedule of detailed requirement
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PEA
Item | Material
No.

Quantity

Description
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C3 Schedule of detailed requirement
NaW1-un-011.1-2567

Item

PEA
Material
No.

Quantity

Description
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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.

COSEM
APDU
N . |
[——————— H—————————-
| |
I
HDLC HDLC
HOLC Payload
Header _ Traller
|
|
I O
BLE ' BLE
BLE Payload
Header . Trailer

Figure 1A: HDLC commaunication profile

Connection | COSEM
Management - Process
A
. J
. .
| Bluetooth GATT
G m
T orofile
a
A
= ) 4
S % :
E BLE PHY
L 4
AT
2. Billing Data

Typical purpose of billing data is the reported of energy conéumption 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 1A. 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.
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Table 1A

Billing Parameters

1 logical_name (static) octet-string R

2 | buifer (dyn.) artay 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_ohject (static) capture_object definition R 0

7 | entties in_use (dyn.) double-long-unsigned R

8 | profile_entries (static) double-long-unsigned R

Use to clear billing data

1 reset (data) o
2 | ‘capture (data) m
3 | reserved from previous versions [+}

~ 4 | reserved from previous versions o

Table 2A

1-phase meter’s Billing Capture Objects

FRib B i

Clock object 0|0 1 0 0 ; 255 | Time stamp using system clock octet-string [9] 8 2
Total kWh $ (0 1 8 0 | 255 | ZLi Active powert+ (QI+QIVY; 0 Wh[30] | double long unsigned [6] 3 2
(Cumulative) Time integral 1; Rate 0 ’
1]0 2 8 0 | 255 | ZLi Active power- (QII+QITD; 0 Wh[30] | double_long_unsigned [€] 3 2
Time integral 1; Rate 0 .
Total kWh 10|15 8 | 0 | 255 | ZLi Active poﬁer 0 Wh [30] | double_long unsigned [6] | 3 2
absolute (abs(QI+QIV)+abs(QII+QIII));
Time integrai 1; Rate 0 (0 is total)
Total kWh 1|0o]16]| 8 | o [ 255 | ZLi Active power 0 Wh [30] | double_long [5] 3 2
net (abs(QI+QIV)-abs(QILQII;
Time integral I; Rate 0 (0 is total)
MaxDemand [ 1 [ 0 | 1 | & | 0 | 255 [ ZLi Active power+ (QI+QIV); Max. 0 W [27] | double_long_unsigned [6] | 4 2
{Last reset) 10| 2] 6 | 0|25 | ZLi Active power- (QII+QIIE); Max. 0 W [27] | double_long unsigned [6] | 4 | 2
Minimum 1012|3025 Voltage; Min. 2 | VI35] | long_unsigned [18] 3| 2
Voltage
Alarm 0| 0|97 |98 | 20 | 255 | Alarm Descriptor object 1 double long_unsigned[6] [ | 2
Descriptor 1 .
Alarm 0|0 |97 )98 | 21| 255 | Alanm Descriptor object 2 double_long_unsigned[6) 1 2
Discriptor 2

Note: 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.
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Table 3A

3-phase meter’s Billing Capture Objects

Clock object 1 [ 0 [ 0 | 255 | Time stamp using system clck octet-string [9] 8 2
Total kWh 1|8} 0|25 ‘ZLi Active power+ (QI+QIV); 0 Wh [30] dquble_long_unsigned'[ﬁ]_ 3 2
(Cumulative) Time integral 1; Rate 0 '
2|8 0 | 255 ! ZLi Active power- (QII+QIID); . 0 Wh[30] | double long_unsigned [6] 3 2
Time integral 1; Rate 0
Total kWh 15 | 8 0 | 255 | ZLi Active power i} Wh[30] | double long_unsigned [6] 3 2
absolute ' (abs(QI+QIV)+abs(QI+QID); ‘
Timne integral 1; Rate 0 (0 is total)
Total kWh 16 | 8 | 0 | 255 | XLi Active power 0 Wh[30] | double_long [5] 3 2
net {abs(QI+QIV)-abs(QI+QID);
Time integral 1; Rate 0 (0 is total)
Max. . 1 6 0 § 255 | ZLi Active power+ (QI+QIV); Max. 0 W [27] double_[or_lg_uhsigned [6] 4 2
Demand 2 | 6 | 0| 255 | XLiActive power- (QII+QIII); Max, 0 W [27] | dowbie_long unsigned [6] | 4 2
(Last reset)
Minirum 32| 3 | 0 | 255 ; L1 Voltage; Min. 2 V[35] | long_unsigned [18] 3 2
Voltage of L1 '
Minimum 52| 3 0 | 255 | L2 Voltage; Min. -2 V [35] long_unsigned [18] . 3 2
Voltage of L2
Minimum 721 3 0 | 255 | L3 Voltage; Min. -2 vV [35] long_unsigned [18] 3 2
Volitage of L3 .
Alarm 97 | 98 | 20 285 | Alarm Descriptor object 1 double_long_unsigned[6] 1 P
1 Descriptor 1 . '
Alarm 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 thé smallest of last averaged instantaneous voltage value per phase, by which the

instantaneouns voltage will be averaged within a window of 60 seconds, during a billing pertod.
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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 4A. The OBIS code of Load Profile Data is 1-0:99.1.0.255. Thé capture

objects are specified in Table 5A for 1-phase meters and in Table 6A for 3-phase meters. -

Table 4A

Load Prbﬁle Parameters

1 reset (data)

1 logical_name (stat_ic) octet-string R

2 | buffer (dyn.) array R

3 | capture_objects (static) artay R 7

4 | capture period (static) double-long-unsigned R 900 s (15 min.)
5 sort_method (static) enum R (1) FIFQO

6 | sort_object (static) capture_object_definition R 0

7 | entries-in use (dvn.) double-long-unsigned R

8 pm.file_entries (static) double-long-unsigned R

Use to clear load profile

2 captute (data) o
3 reserved from previous versions 0
4 | reserved from previous versions 0

Table 5A

1-Phase Meters Capture Objects

Clock object Tolol1 0 255 | Time stamp using system clock octet-string [9] 8 2

Status oD% |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 powert (QI+QIV); 0 W [27] | double_long_unsigned 6] | 3 2
Avg, Value ' '

1 (07 2|27 255 | ZLi Active power- (QII+QIIT); O W [27] | double long_unsigned [6] 3 2

Avg. Value .

reading.

Note: The unit of Demand shall be “W™ (Watt). PEA’s mobile application will correct the unit of Demand to “kW” (Kilowatt) after
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Table 6A

3-Phase Meters Capture Objects

Clock object 0 (0 ;1 |0 | 0| 255 Time stamp using system clock ’ actet-string [9] 8 2
Status | ® 1 8|9 ;10| 1 | 255 | Profile Status . . unsigned [17] 11 2
Voltage: Ave. [ 1 | 0| 32 [ 27 | 0| 258 | Voltage L1:; 15 mins. Avg. value; -2 V [35] long_unsigned [18] 3 2
value (V) 1|0 (52(27]| ¢ | 255 | Voltage LZ:; 15 mins. Avg, value; 2 V[35] | long unsigned [18] 3 2
10 (72]27| 0 |25 _ Voltage L3:; 15 mins. Avg. value; -2 Vv [35] long_unsigned [18] 3 2.
Demand 10| 1 |27 0 | 255 | ZLi Active power+ (QIH+QIV); 0 W [27] | double long unsigned [6] | 3 2
Avg. Value ) _
1{0 . 27127 | 0 | 255 | ZLi Active power- (QU+QIII); ' ] 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

reading.

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

Table 7A
Load Profile Status

7 PDN Power down: This bit is set to indicate that an all-phase power faifure occurred.
6 0 Not use ‘
5 CAD Clock adjﬁsted: The bit is set when clock has been adjusted more than the synchronization limit. At the same time the

DNV flag i set because the capture period deviates from its nominal lengths and shail 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 ¢.g. due to time shift or if no values have been

recorded during the capture period.

1 cv Clock invaltd: The power reserve of the calendar clock has been exhausted. The time is declared as invalid. At the same
time the DNV bitisset.
0 ERR Critical error: A setious error such as a hardware failure or a checksum error has occurred. At the same time, the DNV

bit is set.




= 1

A
L

PROVINCIAL ELECTRICITY AUTHORITY

m-a‘km‘hqﬂmn ELECTRICAL AND MECHANICAL ENGINEERING DIVISION

ROV, EREETIMELY SUTHORA Y

ELECTRONIC ENERGY METERS WITH WIRELESS COMMUNICATION

Specification No.: RMTR-038/2564

Approved date: 19/01/2564

Rev. No.; 2

Form No. -

Page 6 of 8

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

Alarm register object; #1

Alarm register 1 00 |97|98| 0 |28 double long unsigned [6] 2
Alarm register 2 0| 0| 97|98 | 1 | 255 | Alarmn register object; #2 double long unsigned [6] 2
Alatm Filter 1 o |o097|98| 10|25 | Alam filter object; #1 double_long_unsigned [6] 2
Alarm Filter 2 0| 0| 97| 98 | 11 | 255 | Alarm filter object; #2 double long_unsigned [6] 2
Alarm Descriptor 1 | 0 [ 0 |97 | 98 | 20 | 255 | Alarm descriptor object; #1 double long_unsigned [6] 2
Alarm Descriptor2 | 0 [ 0 [ 97 | 98 | 21 | 255 | Alarm descriptor object; #2 double_long_unsigned [6] P

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.
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4.3 Alarm clearance
When an event, which has not been filtered out occ;u:s, an alarm is triggered. The alarm descriptors are held
data notification which has been configured via the alarm monitors. To acknowledge the recepﬁon of an
alarm, the appropriate bits in the alarm descriptors and the alarm registers must be to reset by Smart

Device.

5. ?ower Quality Log .
Typical purpose of power quality log is the reported of power quality log of electronic meter. The power
quality log is niodeled as Profile Generic Interface Class (class_id = 7). The parameters for Profile Generic IC
are speéiﬁcd 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 'Ql'mlity Log Parameters

1 logical_name (static) octet-string R

2 | buffer (dyn.) a_irray _ R

3 | capture objects (static) array R

4 captute_petiod : (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_nse (dyn.) double-long-unsigned R

8 | profile_entries (static) double-long-unsigned R

1 | reset (_data) 1o ‘ ‘ . Use to clear power quality log
2 | capture (data) o

3 reserved from previous versions ' o

4 | reserved from previous versions 0

Table 10A

1-Phase Meters Capture Objects

Clock object 0o 1|0 0255 | Timestampusingsystem clock octet-string [9] 8 2
Event Object 0|0 |9 |11 0 | 255 | Event Object — Power Quality Log _ ) ungigned [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
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Table 11A

3-Phase Meters Capture Objects

bt I

"Clock object 0|01 0| 0 |25 Time stamp using system clock actet-string [9] : 8 2
Event Object — 0 (09 |11 | 0 & 255 | Event Object — Power Quality Log ' . unsigned [17] 1 z
Power Quality Log )

Inistantangous 1|0 |32] 7| 0|25 | L1 Voltage; Inst. value 2 v [35] | long_unsigned J18] 3 2
Voltage phase 1 . ‘ '
Instantaneous 110|527 0 | 255 | L2 Voltage; Inst. value _ 2 V [35] long, unsigned [18] 3 2
Voltage phase 2 . .

Instantaneous 1|0 |72| 7| e | 255 | L3 Voltags; Inst. vaiue 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

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

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

Bluetooth profile: Generic Atiribute Profile (GATT)
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ANNEX 2

Alarm register structure

1 Alarm register 1 structure
Table 1B

Alarm register 1 structure

0" | Clock invalid _ : ’ -

1 Reserved. for future use _ .-

2 Reserved for future use : -

3 | Reserved for future use. _ - o -

4 Reserved for future use . -

5 Reserved for future use : -

6 Resérved for future use . -

7 Reserved for future use C .

8 Program memory error ‘ . -

9 Reserved for future use : 7 , ' _

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) l -

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 fLiture use -

21 | Reserved for future use | o - -
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22 | Reserved for future use ' -

023 Reserved for future use ' .-

24 | Reserved for future use- ' ‘ _ -

25 | Reserved fof future uée . : -

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

0 Total Power Failure -

1 Power Resume (all phases) ; o . ‘ : -

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) 7 -

12 | Reserved for future use ' 7 : . -
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13 | Reserved for future use o . -

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) o | PQ 204

17 | Reserved for future use _ - -

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

19 | Reserved for future use K -

20 ! Reserved for future use ' ' o _ -

21 | Reserved for future use ' _ ' -

22 | Reserved for future use : _ | -

23 | Reserved for future use - . : - -

24 | Reserved for firture use _ S . -

25 | Reserved for future use - , ' ' : -

26 | Reserved for future use , -

27 | Reserved for futureuse | , ‘ 7 -

28 | Reserved for future use ' L -

29 | Reserved for future use . -

30 | Reserved for future use _ . -

31 Reserved for future use ' _ -
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1 Overview

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

ANNEX 3

Event code

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

Power Quality events -

The followiﬁg event ID belorig to the Power Quality logs

Table 1C

Power Quality Logs Event Table

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)
again, e.g, after under/overvoltage.
86 Voltage L2 nofmal Tndicates that the mains voltage is in normal limits (230/400 £ 10 % V)
(oﬁly 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)
(only for 3-phase mefers) again, e.g. after under/overvoltage.
| 88 | Reserved for future use
Reserved for future use
201 Resewed for future use
202 | Under Voitage of L1 The voltage is lower than the normal operating voltage of the meter,
according to 1c.5.5 Over and under voltage detection.
203 | Under Voltage of L2 The voltage is lower than the normal operating -voltage of the meter,
{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,
(only for 3-phase meters) | according to 1¢.5.5 Over and under voltage detection.

Page 1 0f2
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205 | manufacturer specific
manufacturer specific
208 | manufacturer specific
209 | Over Voltage of L1 The voltage is over than the normal operatiﬁg voltage of the meter,
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,
(only for 3-phase meters) | according to 1¢.5.5 Over and under voltagé detection.
211 | Over Voltage of L3 The voltage is over than the normal operating voltage of the meter,
(only for 3-phase meters) ‘| according to 1¢.5.5 Over and under voltage .detection.
212 | manufacturer specific
manufacmrer 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 appeafs in the M-Bus Event log then
one of the MBu§ load profiles was cléared
255 | Event log cleared Indicates that the event log was cleared. This is always the first entry in
an event log, It is only stored in the affécied event log.

Page2 of 2
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lenasiaALuUTnsswaznBuaaa 1
(ADDENDUM 1)

lnansifuiy (ADDENDUM) daeliifiudrunilsueaneazidonaninsedaauil RMTR-038/2564

wHukasdimsindedn Tneszydasrfnaunmilseusu auunsgundnfusignamnssu
1INTFIU a7l wen. 465 - 2554 3w IEC 62058-11/2010 Part 11: General acceptance inspection
methods ifelfdmunmsRansuinanisnsindy
1. WHUNSENABENY LAEIUIAVDINGNADENY
1.1 sedummnmAisauiy (Acceptance Quality Level: AQL) fwunliifufatas 1.0
1.2 nsflusenaunsanglulseine szsuiunmsdnsegielaelduuuumnistndethauy
Double sampling AU 1
1.3 ﬂ‘ifumJi“‘ﬂaUﬂﬁm\'iUi“’L‘Wﬁ wallunsdndedreleeliuuuununisindegiauuy

- Single sampling MUANSI9T 2

2. ASEUAIBEIN uaEInNUIINTSHRdY
2.1 msguiiatnegldIBnameada (Simple random sampling) wagvinisnagoumute 4.1
2.2 ﬂimwﬁiuﬂ’aUﬂ'ﬁﬂﬂﬂuU‘iumﬂ ﬂJ‘Jﬁﬂ‘]iﬁJJmaFJ’NLLﬁuLﬂEu‘ﬂﬂ’l'iﬂﬂauWINiUﬂ 1
22.1 miammaawmw 1 sufumsguiet wilssamugide Tﬂawﬂsmaumiﬁm'«m
ﬂammaﬂwmmsﬂumLmﬂimla%ﬂﬂﬂﬂiﬁumﬁwﬂﬁauLwamimwsu"!.ﬁimEm'a
222 miqumamqmiam 2 zAilunsdusiogn nan.3 Sadn Unusad

Py | o w . .
A5 1 ASTARIDENLUULKNU Double sampling (Normal Inspection)

rundimes Sample USuneu Sample | 5309743 | Acceptance number | Rejection number
#p Lot ' | (ny, Ny ' (Acz Aco) (Rey, Rey)
' 1% 32 32 0
2280 o
2 32 64 1 2
1t 50 50 0 3
281 - 500 iy ,
2 50 100 3 4
, 15t 80 80 1 3
501 - 1200 . .
o 80 160 4 5
ik 125 125 2 5
>120% L :
2 125 250 6 7
LG

Rey= Rejection number Sample A4 1

Ac; = Acceptance number Sample A4
o v & a o E g
N = MUIUMIDENATIN 1 Nz = ’OWU’JUC"\?EEJ’NP!Nﬁ 2

Acy = Acceptance number Sample ﬂ‘%’dﬁl 1
a2 Rez= Rejection number Sample #53#l 2
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A15197 2 MstinAaagNaLUULaY Single sampting (Normal Inspection)

Junulimeien Lot | Usunad 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 4q
=1201 i 200 5 6
Fndoene ade 1 $wau n; pes
wuvds o,
dl s Ag
- d2 = RE1
Aci< d1 <Rey
dndheee A% 2 S5 s m‘_’%‘m
wuvads d;
dl+dzsAc G+ d2 = Re,
#9315 Lot UfjiesLot

e

JUA 1 Fonsdudieenuazinusinisindu nsaidussnaunisneludsana.

(1 ﬂsmmiauﬂiw 1

’Luﬂsmwummaiﬂumuﬂmamuwmmwau”bumm‘luawm Jrnudesnimmie
Wity Acy 1a3ee fodwantsmasouiiuiiveusuls "meaammmmsu’l,uﬂiqw 2 LLavaivﬂa‘umsmm
rmLuum‘il,:,r’ﬂmwmﬂumuﬂ’l'iwmﬂaﬂﬂ.mﬂmmmwamwummm N

‘Luﬂimwummawlmmuﬂmauucﬂmmaulwsvuiumﬂﬂ FruruRaus
Acy 103es duluslailAy Re, 0304 Twmmumsauma‘iuﬂsw 2

1uﬂsfu‘wm.|Lmai‘wlmwﬂmamﬁmma'auvlmﬁisuluﬂr,ﬂﬂ FWUUINATINT
iy Rey 1383 axlalsiumsnsrau uavifusensumsiesindunisutluianly Lot dufavum safom

-~ dounnseaeaivevilAiRneuinung wieududunsuiulanssuumskan wasBusianunanis

USuUsansruumsan uasmuRuAunwly ain. wisumsdweuiagildusuusandlund uasiadn
sertududumiliunsfiosnamsnsaiy Trelidunssunnneiuussdmageududaded 1
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(2) ﬂsﬂnﬁse{uﬂ%ﬁ 2

°luﬂizuwwLmas‘w"l,mmuﬂma:uUmmmaulwsvu’tumﬂﬂ sanfulunisgy
fafl 1 wazadedl 2 Wusnuliitu Ac, 1daq Aot wansvasaudhiloeusuld wazgusznaunisies
mLuumsLLﬁ”meamthmumwmaau’lwmmaamﬂmamwumﬂum A,

'luﬂsmwummaw"l.umuamau‘ummmaaulwsvﬂumﬂﬂ saufulunisduy
adail 1 uasadedt 2 LﬂJummumﬂm'}maLmnu Re, LA3D9TulY) avlumumimsww LazelsEnaunTg
aosrnliunisunluwanly Lot uumwm saummﬁuamwsawsammmwm’tmnﬂmmwmﬂﬂm EGH
Aiunsusuysnszuunswdn Lt,a~au's'1amuwamiﬂs‘uﬂiaﬂsvmum‘swam wazAIUANAMNINIA
A, wsaumsaauauwamwlmﬂsuﬂsqLLf'ﬂmLm LLauna'mwamuuuLﬂumwuﬂumswa1sm'mamimm
U ‘[msﬂmLsuﬂivmumsws‘uLLavawmﬁaummmw 1 Twisnads

2.3 nsdifussnaunsanassing uﬁﬁﬂﬂiﬁnmEJEINLLazLﬂEu‘ﬁﬂ’ﬁﬁﬂaumugﬂﬁ 2

FARIDLNTIUIY N AT WUTBY

/ @y dt T~

Ac < dl dl = Re

goudu Lot ' _ Ufjies Lot

d -y ar ] of 1
JUA 2 1%'msdmmamau,azl.nmﬁmsﬂG\Bunﬁcﬁﬁﬂi:naumsmaﬂsswm

2.3.1 MIdURIDEN wmmumsaumammwmﬂ'sqmerm naN.3 $9in Uyusnil ‘Hﬁﬂﬁﬂﬂ
ﬁﬁmﬁumﬂaummnwﬂiuﬂaumiLLm
2.3.2 INUFNINSAREY
1un$zf‘4wuﬁmaéﬁiﬂui'mﬂmauﬁﬁmmL'f"aau"lfuﬁiw’[,uamﬂ SruauliiAu Ac ina
namwamwmaamﬂuwaamﬂﬂ tLauwﬂiyﬂa'uﬂﬁmaqml,uuﬂmw'ﬂmwamﬂmmumimaau’imﬂmm
MUTDFAWUATDY NHA.
'lunsmwwmaiﬁlummmauummmNau“LWSUU’LumUﬂ $nudaus Re WSasty
T ayldnnunisesasu LLauNUiuﬂaUﬂﬁCﬂﬂdmLuuﬂﬁiLLmﬂJWﬂﬁlu Lot thutanun sudandeunnias
Wiammmmm‘mﬂmmmwmﬂﬂm wsaumLuuﬂﬁﬂiuﬂsaﬂsumun'ﬁwam LLauﬂuﬁwmmwamsﬂsww
ﬂsvmumiwamLLavﬂ’mﬁmmmw’m nln. W‘iauﬂﬁmuauwamwlmﬂswiaLLﬁ'lmLm LLavna'm’mmuuu
L“Llumwmlunﬁwmsmwamimfmiu ImEﬂ,miuﬂ‘iumumwwuﬁuammawmLmeu
24 wwirntsesiaiulmes Lot 71 nua. mummsqummaimmu 11309 ovaaeuly
198 Tests of insulation properties, Tests for electromagnetic compatibility, Tests of the effect
of the climatic environments ag Mechanical tests #1u9s 4.2 %ﬁﬂiiﬁﬁﬂi%ﬂaumﬂuﬂsvmﬁ hay
: NUi”ﬂaUﬂ’liﬁl’NUi“‘mﬂ mnwamiwmaaﬂlumu nwn. mnmﬂumumsmmsu LLauwﬂivﬂaumsmaq
mmumiuﬁlmwaﬂiu Lot Husanun i'mmmfuaunwwwsammmwmlwLﬂmmmwmﬂﬂm wiou
ALENNSUTUUSINTEUIUNTTHER LLa.uaui’tamuwamiﬁiwﬁansvmumﬁwam LLavmvﬂmmmw‘lﬂ
A, wsaummmauwamﬂmﬂwﬂiqLLf"Tl‘ULLm LLauﬂaa'ﬁ']wmuuLﬂuﬁfmmﬂunﬁwmmwamim"m
U T,mEJ'L‘MLiuﬂivmumﬂﬂwLt.avamwﬂaaumummu
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- 3. memuAuAMWluNISKER
31 muu“lumimuaﬁ'mw fosamduenaisnfely 15 Ju ndwinasunuludyyn
_‘IJ'ioﬂEJUﬂ’]EI
3.1.1 LHNMSHAR _
3.1.2 nsruaunsndandeunanuniasdnsuaziaioelloflilunisudn
3.1.3 MIAIUANAMNTHLALIONATUERIIEN1SAIUANAIN (Quality Control Process)
3.2 N, maamuﬁmﬂumsmeswaavﬂivuauﬂﬁwamu,a~mwmaawmmmaqlmmaamm
 Tutheiidnnsudniagianainudnnn 39 nvln, ok unuazinaiunsnsiadey lnedseasiien
mma’l.ﬂu
3.2:1 mifmaa‘uswmsammuﬁ’tﬁﬁumiwam ’meJulﬂmmau‘L'u’luﬁmmw
322 ATITALUTLURBURISWAR wazn1sAIvauAnnm Mitdulunuenaisszuuaiuau
AAIATM SO/BN. 9001 M8 1SO 9001 TifuAnlesumssusadlullagiu
3.2.3 m‘swaa‘uLﬂ%’lmﬁaLLamen‘sﬂiwmauﬁ‘l‘ﬂumiwﬁmLLa.msmUanﬁumw
3.2.4 dudegenudeuluiidimun Wedseneumsnsredu
| iunﬁml,uumsmmmmmw  Issnugudn nwa. a.,muwsuwmﬁnaumhmﬁmmmu’Lu
druroe A, 189 Luuansdi nvin. vmmLmumamwmLuumimUﬂuﬂmmwmaumaamﬂlmmu
Houlvanudgygyniifmualy mammmwm’[m A, mamLmulfua“l,mwaalummsammuﬂmmwL‘du"l,‘u
il mnammi‘ummiau'lumimwwLﬂmum‘mm ' ,
3.3 ﬂsm'ﬂwawimwNam"l,nﬂgummuLaau”l.wﬂﬁmwwmm:]"swslunﬁswﬁm azfiadwan
panaluiun1IngIasy LLaU‘LwﬂmvnﬁumiﬁmawLmNwamwamwmmﬂmﬂﬂuﬁl‘aLLau‘U{j UR nal
Laaulmm'immuﬂmmw’l,uﬂﬁwammaiﬂ ' |

a4, ﬂ']‘imﬂﬂﬂULWDﬂ'l‘imﬁﬁﬂiU
4.1 wrdemsmeapu A mdunguisgimnindes fhdenisaaauaal IEC 62058-31/2008
Part 31: Particular réquirements for static meters for active energy (classes 0.2 5,055, 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
- 1o, pf 1.0 Balanced phase
- In, p.f. 0.5 Balanced phase
- Iy, p.f. 1.0 Unbalanced phase
- frax, P-f. 1.0 Balanced pha'se
(5) Verification of the register
Wil Avn, swifufduiumsmeaeud nesfivned vislsaugda Iﬂﬂlﬂﬂﬂﬂﬂ"ﬁmﬂum&
nafaU
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4.2 vdensvedeu dmsunguiing gy 10 IS0 nedauiitadennas 1 ndee saiiy.
vhdpdoudl 4.2.4 nagau 3 1ASed Tnsazyhimsmagaulune (Lot) nsdwad 1 Shdenisvaaoussd: |
4.2.1) Tests of insulation properties
| (1) Impulse voltage tests
| 4.2.2) Tests of the effect of the climatic erivironments
(1) Dry heat test |
(2) Cold test
(3} Damp heat, cyclic test
(4) Solar radiation test
4.2.3) Mechanical tests
(1) Vibration test
(2) Shock test
4.2.4) Bluetooth communication between meters and PEA’s Mobile Application
Tt Avln. sxnaasuaussandunaafiszylily “ANNEX 17, “Bluetooth
Meter Application Interface - Spot Billing Application” UL & ¢ “Test
procedure of the compatibility of meters and Bluetooth Meter
Application Interface - Spot Billing Application” AENESI ARG ULUUYNg
easiBunala 3 (ADDENDUM 3) uasienansifiufuiuuingssasBunain 4
(ADDENDUM 4) ' '
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nssudNL sz SeaaLa 2
(ADDENDUM 2)

,Laﬂamwmmu (ADDENDUM) delhidudnmiweseasdenawatraduaeil RMTR- 038/2560r

fiutairuassiesiuenamsmaaialuiuauesia uazriunimaseudad:

1.

Aty azFoBuaNEsMaNAllALAY mumimﬂamauaauaummai°1 Winslvhdaugiinie sl

L

TENUNANITNARDUIANIZUUY (Type test reports) vasflimesdidnvsednd Afisuiuina uashitia
ﬂiuLLﬂ(ﬂNﬂ‘Um{ﬂEﬁ"l fazdnda Tnonislwihduglininosseniusnsaunanisnaasus vosllinos
Reiiaftszuudens welilseuudens

Audelaunvsdasdednatnafiinesn muiidimualuside 1c.15 Samples ffissuudoarsiln
Bluetooth $1uu 3 () edes Inedinesazdoeisauma dazitanssuanseiuiinesa lazdade
Tﬁﬂmvns‘mmsﬁmmﬁ avelu 5 fuvins Wusaonfuauesien evinmsmeaaufimess wien
szuudoansvila Bluetooth 5¥%314illmB5 Uag PEA’s Mobile appllcatlon (f13]) n30 Mobile
application maqwau"uamua

’luﬂimrgawaLaua"lmsul,aﬂa']smamaﬁﬂmu%’a 1. v3sliidndefiogniimess amde 2. asfiodnlyl

WUNSARSEN

£

=,

TBNURANISIAFDUIANIBUUY (Type test reports) maqmmaimaﬂmsaunﬂ i Tnunislhaiugiinie
v &

ﬁ]uU@ﬂJiUi?HQWUNﬂﬂﬁVIﬂﬂOU“’I TR LR LQWW«:NLMBT’I ‘VIL‘lJ‘L!THLﬂEl’]ﬂUVlﬂWﬁlW“NWﬂ’)UQQJﬂ']ﬂ‘Uﬂ%B
Wi’aﬂJﬁuUUﬁﬁ)ﬂﬂﬁmﬂ Bluetoocth mumuulﬁuswau[,aamamﬂmmu
ﬂafgmw.,maqaﬂmamdmmaﬁ V]ﬂJ'iS'U’Uﬁﬂﬂ’li‘Uuﬂ Bluetooth U 1 (WIN) Lﬂi@*ﬂ ThanenIsuns
n5293uan Lwammwﬂaaummaiﬂ w¥ausyuudoarsviia Bluetooth sENiNilesy way
PEA’s Mobile appllcatlon

ﬂﬁtytg'mumaw‘uL’e)ﬂmsm'iiusaqmul.awawﬂiunaumi {(Supplier’s Declaration of Conformlty:
SDo() ‘Uaﬁlﬂiﬂx‘ii‘ﬂiﬂuuﬁﬂuLLauQUﬂSﬂJ‘VIN'l'Uﬂ']iﬁ‘i’l‘ﬂﬁ'ﬂ‘uiUi@ﬂﬂWﬂﬂ?Uﬂﬂ"lUﬂﬂJuﬂ‘ﬁNﬂ'ﬁﬂilﬂTi
nszedss Aanistnsvied wazhamsinsmuuiruusia® (@inau nans.) |
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Abbreviatiqn

Bluetooth Low Energy

Provincial Electricity Authority (PEA), Thailand

Android based Mobile Application for Billing
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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—Reédiﬁg-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 E_lectricity Authority (PEA), _Thaitand, has been practicing a spot billing for
generating the billing invoice to their consumer for electricity cénsumption. 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 mefer 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 vatue 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 prinfed by using a hand-held printer and
handéd—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 applicaiﬁion for Android smart
dévices, Le. the current smart devices used by the PEA’s subcontractor, shall be considered
with a proper scbpe 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 Usé—Case Flow

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

and the bill will be generated sequentially. -

4 Expected Averagé Response Time _ _

As considered by averaging the response time of the group of meter with the population
no more than 300 ﬁneters, the expected average fesponse 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, excl_uding

the delay or excepfion caused by the meter reader personnel.

5 Meter Reading Process

- The meter reading process is depicted in Fig. 1.
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Password for Meter reading and MD

Il reset transaction() . : BLE connection Established) |

Initiate BLE Connection(}
- Request MTU Sizel}

Response MTU Sizel)

Read Billing (Attribute 2)
RESpcmse Billing (Last record)

- .

(,,—" Iif time stamp
“*mJast record > 2 da\f No

g | YES

Reset Max. Dernand(}

Rt

Max. Dernand Resetted(}

<] Delay 15ec)

Request-Billing Profile(}

Response-Billing Profilef)

““““““ R
= %?%;’%%
233 EXK

Disconnect BLE sessm()
BLE session ended()

Data File(}

Figure 1. Meter reading process
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'SAP Address (Client , Server )

(32,1)

(48,1)

Application Context -

LN Without Ciphering

Vendor-dependent

Sign-on Mechanism

Low level Security.
password is the (visible) string

"00454712"

Vendor-dependent

Services in conformance

Block

Get, Action

Get, Set, Action

Features

Meter Reading
MD reset

All transactions

All Profile reading

7 DLMS/Cosem Command Parameters

7.1 Maximum Demand Reset

Message exchange example

7.1.1 Query from Client to Server

TE A0 1C 03 41 32 6D D3 E6 E6 00 C3 01 C1 00 09 00 00 0A 00 01 FF 01 01 12 00 01 DF A2 7E

Data parsing of above query

7E.A01C 0341 32 6D D3 E6 E6

HDLC Frame wrapper

Script Class

C3 01 Aﬁ:tion-Norma{
Cl Invoke ID and Priority
0009

MDI Reset - Script table

00 00 0A 00 01 FF
01 '

Method
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01 , Data optional -Yes
120001 _ | Script Number
DFA27E | HDLC Frame

7.1.2 Response from Server to Client .
7E AO 11 41 03 52 FC FD E6 E7 00 C7 01 C1 00 00 FC B4 7E

Data parsing of above query

7E A0 1141 03 52 FC FD E6 E7 00 HDLC Frame wrapper
C701 | Action-Response-Normal
C1 Invoke ID and Priority |
00 o ' Data available

00 ' : : “Result - Success
FCBATE | | HDLC Frame

By having received a maximum de.mand reset command from the client, the server performs
below actions. A
1. It captures all the capture objects of billing profile with current values and updateé
Profile buffer. ' |
2. It clears Alarm descriptor registers.
3. It reset Max. Demand kW.
Note: The above actions are implicit to méter; therefore, no script attribute reading/writir_\g :
required to configure these actions. |
The example script identifier 1 :
{ _
{14
{2,7,1-0:98.1.0.255,2,0},
{2.4,1-0:1.6.0.255,1 0},
{2,4,1-0:2.6.0.255,1,03,
{1;1,0—0: 97.98.0.255,2,03,
1,1,0-0: 97.98.1.255,2,0},
{1,1,0-C: 97.98.20.255,2,01,
{1,1,0-0: 97.98.21.255,2,0}
1 '
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7.1.3 Billing Profile Reading
: %1@:;’5

7.1.4 Device ID1 - Manufactufer Meter Serial Number

2 R S g;“ Frerery

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

and characteristic UUIDs. UUIDs are customer-specific.

Service h%7312e0-b19%e-11e2-9e96-0800200c%a66 : -

Characteristic e973f2e2-b19e-11€2-996-0800200c9266 | Write — Transmit for App

Notification — Receive for

Characteristic d973f2el-b19%e-1 ie2—9e96-—0800200c9a66 A
- _ pp

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 oﬁ password would be enough for BLE reading.

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

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

il i = thi b Sl

1 Bluetooth reading library will be for Android only on native

platform

Development Language — JAVA

Library as *.aar file for incorporating in Build

Output Meter Data File — JSON file

| B w|~

QOutput 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:TA:EFAF”,
Meter Type": 1,
"Clock" : "21-8-20 20:30:007,
‘Count”: 3, '
"kWh_Import" : .100,
"kWh_Export" :- 0,
"kWh_abs" : 100,
"kWh_net": 100,
"DemkW _Import" : 50.100,
: "DémkW_Export" : 0.000,
"V min': 21005,
‘Alarm1": 9,
"Alarm2" : 2
}
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U 1 USETRANSUALUBNGNT 1 oo seeees e eees e et 3
it 2 LTL 1Y 0[SO e I 3
U 3 UM TINARDU. oo enseses ................................................ 4
UNT 4 FENTNAADUUALIEANTIAMBNTINARGU ..o soessns e ressinnns S 5
4.1 neasunsidounis (connect) Ward A (read) voanosWiBEnNSoRnd oo B
4.2 nagoumsiFansoAulUsuNsuUsEYNATTTA S USTURAMUIE oot ... 10
4.3 vaaousrugn N auelar e udeya .......... S 14
4.0 AABUSEIEIAMITFDUDUBETTUTOND st 14
UV 5 FURBUNITTINROU 1o oo — 15
5.1 %umauﬁmaaumn%aﬁﬁa (connect) waga A" (read) dosnadlNi B EnseTng ... 15
5.2 %umaumaaumw?iauaiaﬁ’uiﬂmﬂﬁm'ia:qﬂﬁﬁiﬂifﬁﬂﬂ%’wuawﬁw b
5.3 %gumaumﬂaamsasmamw‘i‘iamﬁiaLLazdmﬁaga ...... ettt 19
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'Uw‘i‘i_é FEHE AT IIVIATOU 1 oo ees e e sre s e I 20
UV 7 BTN IAEDUTUNITNAGBU oo esseseesssesss s —L
7.1 AOMTNOFOU, e T e 24
7.2 94 Meter Test Systern ... ececrecsenens ettt e 24
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uni 1 Usednasudluenans
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UM 2- Ui

nszurumsnegauasdiiulivaslmasindinBiénnselind (Electronic Meters) 1l

1 wauas 3 wa Yunn 5(100) A fifesedeansiamaluladugysiiestu 4.2 vienesduaranves

viwngraniwasuleddaageu Aulusunsudszgnd (Mobile Application) idaAlulnsdwilete

(soefuugysiietdu 4.2 vianeifudige) Aqudidolaniznaszuuiiinesindindaaios (AM)

et g 13 1 = lﬂl i a LN 1 =4 ! !
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Billing, Load profile, Alarm, kag Power Quality vasfiwaslnfndidnnsadnd Arelusunsudssyne

iR uinsimvisiefionmugysiodiu 4.2 wienefiudan aelésuuuuluslanea DLMS/COSEM
(HDLC communication profile) Adanans RMTR-038/2564

Connection | . COSEM COSEM
Managerment " Process APDU
‘ ‘ A | |
————————————————————————————————————— |—————---—-—---1----—--———————
Y | i
y
HDOLC HDLC
HDLC Payload ]
2 : Header Trailer
=5 g Bluetooth GATT : :
[ ]
4+ 1 |
5 = profile _ | 1
BLE . BLE
BLE Payload .
Header Traier
A
_ h 4
[ B -
Y oo
72 = BLE PHY
|
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gﬂﬁ 3-1 HDLC communic
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o4
un9- 3 Waulvnisveasu
deulunsneaeuanuiniulgvesiweslwinaSansating (Electronic Meters) wiln 1 1a
da 14 2 a 5 o 5 a1 Awu &5
Lz 3 ia Yua 5(100) A MRnsedeansmemaluladugysiiesdu 4.2 visneitusgniiswiolul

Foedliunumosiiminindinevieddmageu 1 au lusswhenssusumsadouiaan
2. Fhunuvesudsnidniveiuiefdsmaseudostiionansviagunsal duisluiulutunesey
1) eifomstdimilinoslvihiinvsetindein 1 wid uay 3 wia
2) Tsunsuusgndvasuiimitdmaanuitinisluaunsvinunsumasey
3) aygalildiedas Notebook dwulusunsalsiuifimeslvihdidrmsadnd (frd
3. Aunuveavidngudnimeiniefdunasudesiifiineslvididnnseiindumaaau
Fartaluil |
1) -fwesliihdidnnsedndudn 1 ila wunn 5(100) A Auansaluluum Group 1: Total
Import kWh and Total Export kWh 1 P33 |
2) ﬁmaﬂwﬁw&é‘ﬂmaﬁﬂémﬁm 1 Wl gunm 5(100) A uansnalulyun Group 2: Total
Absolute kWh 1 1A3es | :
3) fwmeslniddnnsedndedin 1 wa vune 5(100) A Auanaualulvue Group 3; Total
Net kWh 1 1ASeq _ _
4) fwaslvihdidansedindsiia 3 e vun 5(100) A Awanawaluluue Group 1: Total
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2) fuwmeslwindiinmselinduia 3 wa vum 5(100) A Winamageu 6 H3lus
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UYA 4 ABNISVAZOULALIINNTIANANISVAZDU

4.1 nageumsidause (connect) uazsnuA1 (read) vadimoslwi 3i8rmsednd
nsmsasdeunisiiouseuazeudvaslimoflniaidnnsednd Wunisnaaeuluty
Physical Layer LﬁmmmﬁammmmﬁmmﬁLm-aﬂ'wﬁﬁ?]Lﬁﬂwsaﬁﬂﬁ'[.unﬁdqﬁ'fyrym beacon
- nszaweoniilufeiivinsvesdannugys waslusunsuuszgndanunsansawudaygyie beacon
i1¢ wazmsmaaeulu Data Link Layer iilauansfemnuanynsovodivesinindidnvsetndlunis
81ufin Billing, Load profile, Alarm, Way Power Quality fulusunsuyszgndfigudidaiamiznis
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testing La598Y (Fmsuiwaia ¥lia 3 1)

2 | Mlusunsuuszyndeneinddouaslusunsy | - grusnladnse/
Uszyndpsudtmildmaany naasumsilous uananseguen
(connect), 8TUA" Parameter, Reset parameter, Tadusa

Capture billing profile with alarm deacriptor
59U Clear alarm descriptor #agu#l 4-3 nau
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@ msuilineda ¥iin 1 va) waz
230/400+10% VAC, 34.8 A
(Fwdutimas= stia 3 wla)

USuarnisanensenaliuntdinasladn
@ /B = & G o d‘
fdnnseilndiduszeznan 15 wilanaaay
Bitling uaz Load Profile

230+10% VAC, 17.4 A
@Emiulweda ada 1 1Wa) way
230/400+10% VAC, 174 A
(Ewduiimesm ¥iin 3 wia)

VWIS (Active energy export) TWLATILADS

WS dnnsedndidussezian 15 unitiie
A&y Billing waz Load Profile

230+10% VAC, 17.4 A
(FwmFuiinodm vl 1 Wa) Lae
230/400110% VAC, 17.4 A
FEmsuiimes= vl 3 ina)

UfuAarnrsgranszualiunlines1WdA
dldnmseiindiussesinan 15 mfleneaou

Maﬁdmum demand _kW

230£10% VAC, 34.8 A

(dmiuimes olin 1 nla) uae

230/400+10% VAC, 348 A
(@msuiwat viin 3 wa)

dfuainisdnenszualdundinesiuig
o @ = & o ’ o oy
ddnnselindiluseeriia 15 uniliitenaasy
Billing Wag Load Profile '

230+10% VAC, 17.4 A
(Fwiulimad otia 1 wa) ilas
230/400+10% VAC, 17.4 A
(Ewmsuiiimeia ¥ia 3 )

10

98NS EUd (Reactive energy import) THun

fimesluihdidnnseflindidusroriian 15 i
(Wavingiay Billing uay Load Profile

230+10% VAC, 174 A
(FmSuineds wiln 1 i) uay
230/400+10% VAC, 174 A
(dmsullimes+ oiin 3 a)
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=n_

Woulun1snageou

ANANNIUR

HaN1TNAsgaU

— &
Se

Usumatnisstenseuatiundinasineda
Y = P
idnvsotndiluszezinan 15 uniionngau

Maximum demand kvar

230+10% VAC, 348 A
(EmSulwasy viie 1 1Wa) way
230/400110% VAC, 348 A

(@wsuilieets v 3 wa)

12

Ufuminisatenssuatiundinasindi
Sidamsedndifuszesiian 15 wiiiilanagey
Billing WAz Load Profile |

230+10% VAC, 174 A
FEwsSuilmed viln 1 1Wa) uas

230/400x+10% VAC, 17.4 A
(Fwsulliees via 3 wa)

13

d18nssud (Reactive enerey export) 1Hun

fimeslnididnnsolindiluszezinan 15 uril
WavaaaU Billing Waz Load Profile

230+£109% VAC, 174 A
(ﬁ'a:w‘?UﬁLma%ﬂ 909 1 W7) uas
230/400+10% VAC, 17.4 A

@ wSuiwmesv viln 3 e

14

USuAanisdtensenaliwndimnasinddn
Sdnnsedndifuszezinan 15 uriifeneaou

Maximum demand kvar

230+10% VAC,‘34.8 A

(@ mSulimess vile 1 ) uay
230/400+10% VAC, 34.8 A
FEwSullined= viln 3 )

15

UsuAarnisitensenalvuniliaas il

] oa F-9 & & o ey
NI UNAUSEHELIAN 15 WNNONAEBY

Billing Wwae Load Profile

230+10% VAC, 17.4 A
(@wmiudivweta sin 1 e} uaz
230/400+10% VAC, 17.4 A
(FwmSuinese viin 3 la)

16

Tlusunsudssyndasinddouaslusunsy
UssgnavasuSeniidemnasy vaaeun1sileuss
(connect), 97%A1 Parameter, Reset pararmeter,

Capture billing profile with alarm deacriptor

59UV Clear alarm descriptor A4gUR 4-3 w84 |

MNSNERENTEA

- 230+10% VAC

@FWSvilwod  via 1 wa) uay
230/400+10% VAC
(@msuiimasa viim 3 wa)

gumladnia/
Tdanunsnanuan
1od5a

17

'VT']m‘s«’mﬁ’uﬁn@hﬁLtﬂmuuﬂﬁwammﬁLmai’
B avsadind famnsned 4-2 wdansmagdeu
Menszua dmiuliwesinididnnsetinduin
11da wazansed 4-3 danfulimadlnga
dlnvselinduiln 3 wia




[}

4

Woulunrsmasov

av o
WAANATUUR

Han1inasgay

naanu Alarm 1 unfimeslnd8idnvseind
¥in 1 tia Tnumsnagaunisazdanis1e i
nsel .Missing neutral detection Lagvnnaay
Alarm 1 undmesluirdidnnseiindsdn 3 1
Tnemanagpumsaziliansidlwi nsdl \Toeh

AsaU Terminal Cover

230+10% VAC, 5 A

@A wmsulimes= via 1 a) waz
230/400+£10% VAC, 5 A
Emsutinesa vin 3 )

19

naaavu Alarm 2 wadtmasiWAdAndiAnnseiind
im 1 wWaway 3 a tagn1snadayu Under
Voltage wasnag@au Power Quality

Yaanii 207 VAC
(dwSufimes= vlla 1 a) upz
Yeunin 207/360 VAC

| Fwn¥udiinasa aiin 3 )

20

nadavu Alarm 2 wAlwaslWididnnselind
e 1 waway 3 wa lmenisneaay Minimum

Voltage

200 VAC

@ wSulnein via 1 wWa) way
200/300 VAC
(Fwiullmes= vila 3 1Wa)

21

ynasu Alarm 2 undtnes Wi didnnsednd

gum 1 yWakar 3 vWd lawnisneasy Over
Voltage

11AN37 253 VAC

| @EwmSulwmet= ¥ila 1 a) way

1NN 253/440 VAC
(Asuiivwas™ viia 3 a)

22

naaau Alarm 2 witeosiWias18nnsating
¥ia 3 1da laanisnaaayu Wrong Phase’

Sequence

230/800+10% VAC
(@fuilines vila 3 la)

23

THlUsunsudszendaasfinidouaslusunsy
Uszgndrasudvildamageu naasumsifeude
(connect), #7uA1 Parameter, Reset parameter,
Capture billing profile with alarm deacriptor

533 Clear alarm descriptor faU 4-3

T aenldEusa

Tanansasuan
d5a e
Alarm register

1 L4 <

TgnAeeeli

24

n1sanduAnAINLafIULNEIaveIlnes
TWHNBLANYIBTNAVAINTNAADY AIANS1T 4-2

Fnfulimesiuirdidnnseidndvia 1 wd uax |

A15799 4-3 dmsuiimesindhsidnnsaiinduie
KNG

1 ql 1 v
Aneulaan

yUNRa g URY
Afianulaann.

13

Tusunsussena
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d 1 Jy T < =Y £ oo
A15199 4-2 ﬂ'WWﬂ'EJ\‘]LLﬂﬂﬁI‘Nﬂ’ﬁWﬂﬂa‘lﬂlﬂx‘mLﬁﬂﬂ’/‘]ﬂﬂ@ﬁﬂﬂiﬂuﬂﬂﬂﬂ@ 1 e aunm 5(100) A

]
N

ALLENINE.

i} wi7e | n1suanaNa Digit ULUWTnaa 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 . . XXKXKXX, or better
4 Maximum kW demand (import and export) of | kKW | XX.XXX, or better
the last reset
5 Instantaneous active power kw XX XXX, or better
6 Instantaneous voltage (r.m.s.) vV XXXX, or bétter
17 Instantaneous current {r.m.s.) XXX XX, or better
| 8 Insta'ntaheous power factor - X.XX, or better

HI 1 4 ¥ = = ] = o . |
AN 4-3 mwmmuama‘lumwmawaaumaﬂﬂﬁﬂmﬁﬂmaunﬁ‘uum 3 d aue 5(100) A

o
BN

ﬂ'liLLﬁ.ﬂ\‘lNﬁ Digit YUBlinaa LCD

% AMERINA iy

1 Current date - DD/MM/AYY 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 dermand (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 | N _ _

7 Instantaneous active power kw XX XXX, or better

8 Instantaneous total reactive power kvar | XX XXX, or bettér

9. | Instantaneous per-phase voltage (r.m.s.) |V XXX.X, or better .

10 Instantaneous per-phase voltage (rm.s.) | A XXX XX, or better

11 Instantaneous power factor - XXX, or better
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= Meter Ligt

RESET

JUN 4-2 draghamtineuanuanisarumlidusa

L3

1.2 veaeumaidsudetulusunsudszgnddlddmivenaanig \
AsiiiauseriulusunsuUssendlidmiuaanmiae Wunsveasuludy Physical Layer
Lag Data Link Layer iisuansfianduaiuisovssiiinodinfddidansefndlunisdadudinan
(capture), \adsA1 (reset) uara1uen (read) vad Billing uay Alarm Aulusunsuussanafilddmiy.

1 1 oy gt ) al . = . L3 eu‘ 1 7]

nuanndlveansiiidugian Auandun1san 4-4 Weldsunsulsvendaunsofiousioniu
fweslwilBidnnseiindliudy Tusunsuuszgndvzauan Parameter, Reset parameter, Capture
billing profite with alarm deacriptor 5314 Clear alarm descriptor faguil 4-3 antiufiagyiinas

a o J oo a @ o o o @ 1 1 o A
gnidnnsiausiaduiiwasiuiididnnseilind Tresuuuudayaniinisiu/deszninamasinil

Bidnnsedndiulusunsusvgndazagluguuuy DLMS/COSEM (HDLC communication profile)




. = & . " w C rcm W oo ) 1
A1l 4-4 Bmsvaseumsifeusefulusunsudssandlddmiuameamioy

11

ot

naulunisvasau

awv oa
WARANAINUA

Han1Inasiou

| e

SwlWliunileaslwirdidnnsedndudia 1 1Wa

w30 3 Wl vum 5(100) A niauiuvia 3 LASeq
agluaniugyinau uazuanedn Display
testing La5o8Y

2301100_/0 VAC

(A wivlimes= vila 1 1a) uaz
230/400+109% VAC
(@mSuiiwein 90 31a)

as

5aln ur o : 1 ‘
Wlusunsudssgnanlddmsuanuaanuie uag

X 3 2 a ni Il
lUsunsuUsegnATeIus enidmaany nagau

ASIWONRB (connect), 81uAY Parameter, Reset |

parameter, Capture billing profile with alarm
deacriptor 57u¥13 Clear alarm descriptor ﬁ'ﬂgﬂ
7l 4-3 Aowhnsiensrus

1 1 Vo =3
gruAbaEsa
Jigunsnanu
AlAES9

s w 1 : ] Y «
‘W]ﬂ'\?f\]ﬂUuﬁﬂﬂ'\‘WLLﬂﬂﬁUUMuW%’D‘U@@NLﬂE]'i
= =Y g s = 1
1?\!‘?1'18L5ﬂ'ﬂ‘5€)uﬂﬂ AIMIT9N 4-2 NBUNS

naaavdItunsend dnsullimasiuda |
1 a & o, =Y qi -3 7]
Sidansefinduiln 1 Wa wazn1519R 4-3 dwmsu

Dmesluiddnnseiindvla 3 wa

1 ‘H’ 1 o
Afaulnenn
ynaeeuiU

1 A 1 a4
Asulaan
TUsunsaseen

L4

i

Arenszualrunimas Wi didnnsedndidy
ssesian 15 wiliionaasy Total kwh

230+10% VAC, 17.4 A
@Ewsulnei= vila 1 @) uay
230/400=10% VAC, 17.4 A
(Fmiudmess vila 3 wid)

[ USvA1nisanensewalvunilinasidn
‘a & oy & @ o oo '
| Bldnnseaiindlluszesiaan 15 wiliennasy

Maximum demand kW

230+10% VAC, 34.8 A
(@msuiimes= via 1 wa) uaz
230/400110%'\/AC, 34.8 A
(Fwsufiwasy viin 3 wla)

Jsuarnisarenszualiunidinoslwia
o o Vq o P
dannsailndiliussezinan 15 ufithannasy
Total kwh

230x10% VAC, 174 A
FwSuilwes via 1 ) uaz
230/400+10% VAC, 17.4 A
(@wsutiwess vile 3 i)

THlusunsuuseynafilddmiuamanmizonagou
miL"?ianﬁia (connect), B1UAN Parameter, Reset
'parametér, Cap;cure billing profile with alarm
deacriptor 7 Clear alarm descriptor A3y
i 4-3 ndovhmanynTenTTue

230+10% VAC

(@msuilnesn vila 1 id) uas
230/400+10% VAC

(A wmsuilimess vila 3 1wa)

1 1 [ Y'Y @
gnueladise
Jiaansasu

1l Yo &
anladanse
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a5 N 4-3 gmSuiiwodiwdrddnnsalindyn
3 a ' '

12
fofl | Houlumsmageu fifnditwua NRN1SNAREUY
8 | Mnmsentuiindrfivansuumiinsevesdiines | - Adisuldan

Id18idanseilnd Fanasaedl 4-2 wdenns wiveliguiiu
waaaustensria damiudimedinia mﬁdm"l,ﬁmn
Binnsefindutin 1 e uavmsnad 4-3 diudy Tsunsudsegne
fmaslnididnnseindudla 3 iva

9 nAdev Alarm 1 wisliposiwindiannsadng | 230+10% VAC, 5 A -
wia 1 e Tnenisasivaeunisazidanasld | @msuliwed= adin 1 a) waz
TWH1 nsdl Missing neutral detection waz | 230/400+10% VAC, 5 A
waeau Alarm 1 uafiinasinfBldnnsednd | @wiulinei= ¥da 3 wa)
¥ila 3 1@ lngnrsnsiadeunisasiiianasid
T N3l 1Warhasey Terminal Cover

10 | nadeu Alarm 2 wadweslnfrdidnnseiing | deundn 207 VAC -
wiln 1 wawas 3 wa Tnen13nsiaaau Under | @wsufiwed= oiia 1 wa) way
Voltage | depsnin 207/360 VAC

, @Ewsuiweda via 3 i)

11 | naaeu Alarm 2 unilimaslusindiannseiind | 200 VAC -
¥0m 1 wlauae 3 ia Taemsvaaey Minimum | @wmsuiiwes™ vda 1 wia) wa
Voltage 200/300 VAC |

. (Fmiulnei vila 3 wa)

12 | ibiwesinidiinnsetindnduinegluaniuy | 230£10% VAC -

' Un@ (Fwiuilmei viln 1 wla) uae

230/400+10% VAC
Fwmiulimas vida 3 wa)

13 | Mlusunsudssgndilddm¥vamuanmizouag | - audladusa
Tusunsuuszandvasuidnildmaaou nasey- /hignunsngnu
msviilewsa (connect), 81N Parameter, Reset Alidnisa in
parameter, Capture billing profile with alarm f Alarm
deacriptor 70 Clear alarm descriptor oz register 91
flas | gnAnanioll

14 | vnsaatuiinArfivansuuniisoveines | - dignulaaan

| Wihddnmseiindndansnagay fam1sai 4-2 mihasfisuiu
guiulimeslwiBidnnseiindvin 1 Wa uaz Anfigulaann
Tusunsuseene
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sd PEAARRSeqDiag

Password for Meter reading and MD

reset transactiqn() > BLE connection Established() -l

Initiate BLE Connection(}

Requestr MTU Sizel}

Respanse MTU Sizel}

Initiate DLMS/COSEM asseciation()

DLMS/COSEM Association Established()

Read Billing {Attribute T}

Response Billing (Entrias in use )

Read Billing (Attribute 2)

Response Billing (Last recard)

o

.

P
Lo Iftime stamp T
e,
—
“in tast record ,> } MNO

Reset Max. Dermand()

Max. Dermand Resetted(}

Delay 1 Secl()

Reguest-Billing Profile()

Response-Billing Profile()

Disconnect BLE session()

BLE session ended{)

gﬂﬁ 4-3 Meter reading process
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d. 3 'ﬂmﬂamva”mamﬂ‘ﬁamaLLavmwama
ﬂ’]i“ﬂﬂ'ﬁﬁ‘Uﬁ B ‘Vl'Nﬂ']‘SL‘UBNMQLLauEﬂu‘ﬂﬂﬂﬁiu%’ﬁﬂﬂﬂlﬂim‘ﬂi EJﬂﬁLLﬂ MLWB?IY‘]‘N']
Slannsoiind LW@LLHﬂQﬂ\‘]i“ vmamimaﬂi“mmLuaqmwmmsmmmmaﬁaaﬂsnulm Tagazidums

nageUluBU RS

A19197 4-5 FEnsvedouszEEm M densauazeulaya

14

o7l | iHoulunisnagou Ffafinun NANSNAFDU
1 - | SwlWlduniimefindiidnnsedndviln 1 wa | 230£10% VAC -
| w0 3 wia e 5(100) A wieufui 3 ww3oq | (Fmduiiaes= vlle 1 1a) uas
Téogluaniuzyinaru uazuanadn Display | 230/400+10% VAC
| testing 18%a8u @ mdudimess ¥hia 3 1Wa)

2 - | Wivsunsuuszanddlddmivauanmizeuag | - | guladnie
Tusunsuuseyndveuisnildmeany naaay Mlennsnanu
msiflausta (connect), 81uA Parameter, Reset Aladsa
parameter, Capture billing profile with alarm
deacrlptor $73714 Clear alarm descriptor GN'i‘lJ
7 4-3

3 Wlﬂ‘ﬁﬁ]ﬂ“lj’uﬁﬂizUBWWQﬁﬁﬁu%ﬂga‘lﬁﬁ'}L%% - gruanlddsed

THUZNNENER
Tneuszanm

4.4 Vlﬂﬁ’eJ'U‘quJuL’]ﬂﬂﬂ’liL‘UﬂﬁJmaLLﬁ“ﬂ'm‘UaﬂJﬁ

ﬂ"l‘a'V]ﬂ?{E]“LI‘S“’EJ"‘L'Jﬁ’lﬂ'liL‘?JE]EJFIBLLﬁuD']U‘U’EJﬂJﬂiu‘Vi']’NI‘lJiLLﬂ‘JﬁJ‘U'ﬁ EJﬂﬂLLa“ﬂJLWE]ﬂWﬁ']

Sldnmsaiind LwaLLammsvavL'aa'ﬂ;maﬂiwmmwmmuw’lﬂ’ﬂuﬂﬁmwam

15197 4-6 fﬁ%mimaamwaLfammst.%amial,l,asd']u%’anga

ot | doulvmmasau Rfmdifvun NaNISNAREY

1 | dwlliunfmasindSidnnsolinduiia 1 e | 230210% VAC -

' 3o 3 wid 2un 5(100) A wiaufiuii 3 1a3eq | @wiudieed ¥ia 1 wid) ua
Iiagluaaiuzsineiu uazuansn Display 230/400+10% VAC
testing LaSadu : (@ msuilmedn vila 3 1a)

2 - |1lsunsuyssynalddmivaruanniag, | - | guAlaa 15
Tusuasuuszenduesiuddouagiusunsuussynd Maianunsngnu
gpauieniidinaasy naaounisideude mladuse
(conne‘ct) 91UA" Parameter, Reset parameter,

Capture billing profile with alarm deacnptor
53N Clear alarm descriptor m‘i‘d‘w 4-3
3 mmimuumﬂssaaL'amwmwaaga"l,mml,w - surnladuian
STELIAT

TreUseunn
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UNT 5 JUNDUNISVIAZDU

5 A 1 : - 1 1 - N ) £ = 5
5.1 9UAUNAARUNSLADUAD (connect) Wazauan (read) yaadiwoslnididnnsetind
SutumaunsgauMsSeune (connect) warduan (read) vasfiwai i Bidnnsednd
| o YR aa w ’ . s i P
NaanranInUIdNSNAdRULaE B MTIPRANISNAZDU muﬁm’[.ugﬂﬁ 5-1-3Un 53

oL

31J17'i 5-1 The connecting and reading test process
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gﬂﬁl 5-2 The connecting and reading test procéss (continue)
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gﬂﬁ 5-3 The connecting and reading test process (continue)

& A i <o wo o o
5.2 fuspunegaunisieusiofuldsunsudssendilddmiuvauasmiae

o a 5 . HJ ! L2 ¥ a L 1 i
drdutuneunIsnadeunagaunisieudedulusunsuUssgnalddmivanaanian i

=

gannaaafuISnmaaaularisnsTanan medey faanlugun 5-4 - UN 5-5

31]“77'; 5-4 The connecting and reading test process with PEA’s application
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g‘l.lﬁl 5-5 The connecting and reading test process with PEA’S application (continue)
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5.3 tuneuvedeuszeznansiioudauazsuioyn
drrutuRouNIIVARaUTE EEN NS TaNRAD LAz D uTaYaTdenAr iU M sMAdaULae
Bastamanisvaasy fauanslusun 5-6

g‘l.l‘ﬁ 5-6 The communication distance test process with PEA’s applicétion

5.4 fuspuneEsUssEEnMMITeNnaLasndDya ,
SduTuneunisnadaUTrEELlIaINISiousaway S ey a fiaenadaiuiBmmeasuuay
TEmsiasanismeaeay duandluguit 5-7

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

Freguency resolution 0.01 Hz
Phase anele range -180° - +180°
Phase angle resolution 0.01°

Phase angle error < 0.1°

2) Electricity Meter and Instrurment Transformer Test System

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
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-Three-phase automatic voltage regulators (AVR) for 22 kV and 33
kV 50 Hz distribution Systerm:

~Single-phase and mreewphase transformers:for 22 kV and 33 KV
50 Hz distribution system with and witheut ability to. withstarid
short circuit |

-Remote controlled switches for 22 kv and 33 KV 50 Hz
distribution system A '

-Solid- dietectric three-phase automatic reclosers for 22 KV and 33
k¥ 50 Hz distribution System

- ~Automatic. swrcchlng equrpment for HY power capacrtor Bank
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