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

General material and packing instructions

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

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

electrrcal quantities completed withtheir functions and accessories.

Standards

The elecironic 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 equipmerrt (a.c.) ~ General rer]uirements, tests, and test
conditions | .
TIS 2543-2555 Elecﬁcity 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 edurpment

- IEC62053-21: 2003  Eleetricity metering equipment (a.c.) — Particular requirements — Part 21:

Static meters for active energy {classes 1 and 2)
IEC 62053-23: 2003 Electricity metering equipment (a.c.) — Particular requlrements — 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 prevrous edition of the above
standards if there is no srgmﬁca.nt 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 addrtronal test items, the previous edition type test report with the additional test report(s) of the

significant change test 1tem(s) and/or additional test item(s) will be also accepted.
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lc . Principal requirement
le.l  Service conditions and installation
' The meters shall be weatherproof and dustproof designed and constructed for outdoor installation on
concrete poles without additio.nal' protection for operation under the following conditions:
- Altitude : upto 1,000 m above sea level
- Ambient air temperature ) : up to 55°C
- Average relative humidity in any one year : up t0 95 %
- Climatic condition - .t tropical climate
1c.2  Ratings and charai_:terisﬁcs

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 voltag¢ : VAC | 230+ 10 % 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 : - : i
Degree of protection - ' - _  IP54
Maximum operating temperature ° up to 55
Maximum limit range of operation temperature | °C up to 70
.| Rated impﬁlse voltage withstand kv 6

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

requirement”
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1c.3

1c.3.1

1¢.32

1¢.3.3

1c.34

Constructional requirem'ents '

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 of the meterbass bottom part Which is

- holding terminal block.

For the 3-phase meters shall be arranged for at least three-point mounting. Mounting holes shail
accommodate S.d rnrn -mo_unting screws. The upper mounting hole should be external or back of the
body, and the two (2) lower mounting holes shall be on both sides of the meter-base bottom part
which is holding terminal block, and the two (2) lower mounting holes shall be within the area of the

perpendicuiar projection of the terminal cover.

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

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

Meter cover _ _ _

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

can be opened without breaking shall not be accepted,

Terminals and termmal block
The terminais shall be made of high-conductivity solld brass, or solid brass with nickel-plated or tin-plated.
The terminal screws shall be made of solid brass or mild steel, wrth nickel-plated or tin-plated, or

stainless steel.

~ The terminals and sctews shall be-suitable for using with aluminium and copper insulated cables having :

dimensions according to Table 2: Dimensmns of terminais and cables used with the meters. Each

‘terminal shall have two (2) fixing screws. The head of terminal screws shall be Phillips and Slot

_ combination (Combo).

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

manufacturer,

The terminals shall be demgned fo protect screw loosening, espemally when the maximum conductor

size specified in Table 2 are installed.
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The terminals and screws shall be designed to pfotect a deformation of the conductors (After
installation, the conductors shall be removed from fhe terminal blocks easily without déformation or
damage of the conductors, in case change or rcplaéing the meter). The design of the terminals and
screws shall be described by the bidders.
Table 2

Dimensions of terminals and cables ﬁsed with the meters

5(100) . upto 50 9.1 12.1 93 | atleastM6

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

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

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

the terminal cover.

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

meters respectwely

SOURCE l ‘

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

PO 00 00 00

]

SOURCE LOAD

" o 2

O = 2

Figure 2: The standard connection diagram of 3-phase meters
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Nameplate _
The inscription on nameplate shall be permanently marked in. .English according to the relevant
standard, and marked with fom (4) additional marks as follows:
(1) SUPPLIED BY PROVINCIAL ELECTRICITY AUTHORITY
(2) PEAmumber : PEA XXXXXXXXXX
(XXXXXXXKXX is the number fo be marked on the nameplate which shall
-be given by PEA after the final of bid con51derat10n )

(3) Barcode : The barcode to be marked shall be the same as PEA’s number mentioned in

Item (2_). The barcode symbology shall be Code 128 according to ISO/IEC
15417) '
(4) Coniract 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
‘

0000

" Ratings

R Trademark
PE4A XXXXX3 XX Manufactarer

1T e |
Clantract number ' -
\SIEP?LIEH BY PROVINCIAL ELECTRICITY AUTHORFTY

Figure 3: Example of meter’s nameplate

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

1¢.3.7

environment protection or laser marking on the meter cover.

Polycarbonate

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

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

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

~ made of polycarbonate not less than ten (10) years.
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1c.3.8 Dimensions of the 1-phase meters

1e.3.9

The overall dimensions of the meters shall not be more than 150 x 220 x 140 mm (width x length x
height) as shown in Figure 4. _
In case the length is equal to 220 mm, the distance between the lower terminal block and lower

terminal cover shall be between 20 and 30 mm. B

_ In case the lehgth less than 220 mm, the distance between the lower terminal block and lower terminal .

cover shall be between 20 and 40 mm, .

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

150 mm ; 140 miy

220 mm

Figure 4: Dimensions of the 1-phase meters

Dimensions of the 3-phase meters
The overall dimensions of the meters shall not be more than 190 x 350 x 150 mm (width % length x
height) as shown in Figure 5. _

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

In case the length less than 350 mm, the distant:é between the lower terminal block and lower terminal

cover shall be between 40 and 65 mm.,

The tolera_mce of the meter’s dimensions shall be within =+ 2 mm.
- 190 mm . : 150 mm

350 mm

Figure 5: Dimensions of the 3-phase meters
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1c4  Measured values and register unit
1c.4.1 Measured values and the register unit for l-phase meters
The mmlmum requirements of quant1t1es measured and displayed by the meters shall be accordmg to

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

Tabie 3

Quantities measured and displayed of the 1-phase meters

Display testing _ - All of e display

Current.date - | - DDMM/YY or DD.MM.YY or DD:MM:YY
Current time o _ - HH:MM or HH:MM:SS

Total kWh” (import‘”, exportﬁ, 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 (rm.s.) - B4 : - XXX.X, or better
Instantaneous current (r.m.s.) ' A XXX.XX, or better
Instantaneous power factor o - ' - XXX, or better

Note: ® The leading zero shall not be shown.
¥ The group of Total XWh shown on the display. shall .be factory prﬁgramr_nablé aﬁd shall. be also conﬁgﬁred 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 mgnmg the contract. The groups of Total kWh

are as the followmg _ . '

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

(2) Group 2: Total Absolute kWh _ '

(3)  Group 3: Total Net kWh

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

[Import is energy delwered from the PEA’s grid to the customer

Export is energy received to the PEA’s grid,

Absolute is th_e 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 microprocessorbased register with internal memory. The
internal memory shall be a non-volatile semi-conductor type. In case of a power outage, the internal
memory shall be stored data. ' .

' The minimum size of the LCD display shall be & emy’. The minimum helght of each digit showmg 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 reglster unit shall have the followmg display operatmg modes;
(1) The defanlt mode, accordlng to the following: '
(1.1) Group 1: Total import kWh and Total Export kWh'
Display scrolling only Total Import kWh for 10 seconds, Total Export kWh for 10 seconds,
and Display testing for 5 seconds,
- (1.2) Group 2: Total Absolute kWh _ _
Display scrolling only Total Absolute kWh for 10 seconds and Display testing for 5 seconds. .
(1.3) Group3: Total Net KWh | | "
Display scrolling only Total Net kWh for 10 seconds and Dlsplay testing for 5 seconds,
The group of total kWh and the scrollmg time shall be configurable by PEA.
- (2) Manual mode, the actuator on the meter’s panel shall be used for starting the display Seciuence
and showing the various stored data according to Table 3 and the _ groﬁp 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 dlsplay follow dependmg 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 Absolutc 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.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 accordmg to

Table 4: Quantities measured and displayed of the 3-pl1ase meters,

The display shall be at least a 6-d1g1t LCD.

Table 4

‘Quantities measured and displayed of the 3-phase meters

Display testing All of the display

| Current date - - | - |DDMM/YY or DD.MM.YY or DD:MM:YY
Current time : - -+ HH:MM or HH:MM:SS
Total kWh” (importm}, export“", absolute'” and net'”) kWh XXXXXX, or better

Total kvarh” (importm], expon1 P absotute” and net'™) kvarh | - XXXXXX, or better
Maxifmum kW demand (import and export) of the lastreset | kW _ | XX XXX, or better
Maximum kvar demand (irport and export) of the last reset | kvar , XXXXX, or better
Instantaneous total active power . kw | ) XX XXX, or better
Instantaneous total reactive power | h _ kvar | XX XXX, or better
Instantaneous per-phase voltage (r.m.s.) _ ‘ A% ' XXX.X, or better
Instantaneous per-phase current (r.m.s.) - . A XXX XX, or better -
Instantaneous total power factor i : - - X. XX, 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 programﬁable and shall be also
configured and programed by using the supporting software when PEA réquires, 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 conrract The
groups of Total KkWh and Total kvarh are as the following

" (1) Group 1: Total Import KkWh and Total Export kWh as well as Total Import kvarh and Total Export kvarh

in
§}]
12)

. 13

(2) Group 2: Total Absolute k'Wh and Total Absolute kvath

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

The values of Total kWh and Total kvarh shall be djsplaycd anly for integer number (no rounding),
Import is energy delivered from the PEA’s grid to the customer.

Export is energy réceived to the PEA’s grid.

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

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

~ Each quantity in Table 4 shall be displayed with the identification éode, 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

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

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

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

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

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

memory shall be stored data,
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The minimum size of the LCD display shall be 10 cm’. The minimum height of each digit. showing the

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

The register unit shall have the following display operating modes:
(1) | The default mode, according to following:
(1.1) Group1: Total In;lport kWh and Total Export kWH N .
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
Dfsplay 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 testiﬁg for 5 seconds,
The grouip of total KkWh dr;d the scrolling time shall be configurable by PEA. o
2y Manuai'mnde, the actuator on the meter’s panel shail be used for starting the display sequence
and showing the various stored data according to Table 4 and the grbup selected or configured by'
PEA. The meter’s display should return to default mode if the actuator is not operated for more

than 10 seco_hds.

In case of 5 power outage, the 3-phase meters shall display follow depending upon the group selected
or configured by PEA on pressing the actuator: |
(1) Group 1: Total Import kWh and Total Export kWh

(1.1) Total Import kWh

(1.2) Total Export kWh

(1.3) Maximum Demand Import kW (last reset) .

(1.4) Maximum Demand Export kW (last reset)

 {2) Group 2: Total Absolute kWh
(2.1) Total Absolute kWh _

(22) Maximum Deinand 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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Ie.5  Features and functions

1e.5.1 Load profile function
The load profile data shall be an average value measured in each 15-minute period (block demand)
and the timestamp shall be done at the end of each period. In normal operation, the maximum demand |
which recorded in the load profile data shall be the same with the maximum demand which shown on
the register unlt '
The detail of load profile data shall be according to ANNEX 1: Table 5A and Table 6A for 1-phase
and 3-phase meters respectively. The load profile status shall be aecordmg to ANNEX 1: Table 7A.

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

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

lIe.5.2 Maximum demand zero reset _
The ma)rimilm demand shall be able to be reset with PEA’s mobile application and manufacturer’s

mobile application.

1e.5.3 Ta'mpering'_de'tectiqli and alarms for 1-phase meters
1¢5.3.1 PEA’s low voltage distribution system '
The 1-phase meters shall be designed to install in PEA’s low voltage distribution system in Figure 6,

' the meter shall operate correctly and measure accurately.

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

Flgure 6.

LT

lgoosl

E siereRe
GO,

3

Ll Lmr;l

Figure 6: The earthing system of PEA’s low voitage distribution system
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The 1-phase meters shall be operated under the following ﬁormal conditions: -
(1) In case of no energy consumption (crrcult breaker is opened), the 1-phase meters shall not record

energy. In this case, neutral currents may flow through ‘rhe meters and earthing system. Detall as

shown in Figure 7.

L SUSSVE— -

Figure 7: In case of no energy consumption (circuit breaker is opened)
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(2) In case the customers use electric energy (circuit breaker is closed), the 1-phase meters shall
record register forward energy correctly and accurately (the meter shall record energy by using
only line current. In this case, neutral currents that may flow through the meters and earthing

system shall be neglected.) Detail as shown in Figure 8.

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

1¢.5.3.2 Anti-tamper features _ .
The 1-phase meters shall have at least the following anti-tamper features:
(1) Missing neutral |
(2) Magnetic interference _
{3) Phase and neutral interchange (Phase and neutral interchange will be effective with bid invitation
date from 1% Janmary 2022)
In case tampér occﬁrred, the 1-phase meters shall be designed the waiting time (for processing) before
tamper detection. The waiting time shall be between 55 seconds and 120 seconds according to
manufacturer’s design.
Each anti-tamper feature shall be able to enable or disable by using the supporting software when PEA

requires,
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1¢.5.3.3 Tamper conditions and anti-tamper features _
The 1-phase meters shall have the tampering detection features and shall be operated under the
following tamper con.ditions_: '
(1) Missing neutral _ _
In case missing neutral is dete'cted_ as shown in Figure 9, the Actual Current shall be recorded.
. The values of total kWh shall be c'qﬁal to the Actual current x 230 V x 1 (unity power fé:ctor) X
Titme. The _backui) power supply shall support up to 60-dajr-continuous operation in this
. condition. In this ca.se, the 1-phase meters shall display only Total kWh by pressing the actuator, |
_ shall be able to record én event with date and time in the non-volatile memory according to

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

METER:

1

Figure 9: Missing neutral
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(2) Magnetic interference:

- The 1-phase meters shall be d_esighed to protect the magnetic interfere at least 0.15 + 0.05 T

from any direction. In this case, the 1-phase mefters shall measure energy cotrectly and’

accurately, but the event and alarm signal shall not be recorded and shown respectively,

- Magnetic interference testing

PEA will test by using 0.15 + 0.05 T of permanent magnet for test to prove the accuracy and

the operating of meters that shall be work properly.

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

date.from 1" January 2022)

- In case input phase and neutral connections are interchanged, load return is connected to local

earth and it is not returned to the meters, as shown in Figure 10. In this case, the meter shall

record the event with date and time in the non-volatile memory of the meter according to

Annex 2; Tabie 1B, but it is unnecessary to measure energy correctly and accurately and the

alarm signal shall not be shown. -

Rl Vit

e i g o v,

Figure 10: Input phase and neutral connections are interchanged,

load return is connected to local earth and not returned to the meters .
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- In case input phasé and neutral connections are interchanged, load return is connected to local
earth and the meters, load is returned to local earth and the meters, as shown in Figure 11. In

- this’ case, the meter shall record the event with date and time in the nbn-volatile memory of
the meter according to Annex 2: Table 1B, but it is unnecessary to measure energy correctly .

and accurately and the alarm sxgnal 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 w1th the bid.
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1c.5.4 Tampering detection and alarms for 3-phase meters

1¢.5.5

1c.5.6

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

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

register forward energy cotrectly and accurately under the following conditions:
(1) Inct::ming main is connected-to outgoing terminals, and load is conneeted to incoming terminals.
- This function shall be prog'rammable to disable by the supporting software.

(2) Tn 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 mefers without “Terminal cover open detection”, the bidder_shall
provide other methods such as using the unopened sealed box. In this caseé, the bidder shall
prepare the unopened sealed box for spare parts of thre¢ (3) % of the proposed meter.

(3) The 3-phase meters shall be designed to protect the magnetic interfére at least 0.15 + 0,05 T from
'any dlrectlon In thlS case, the 3 -phase meters shall measure energy cotrectly and accurately, but
the event and alarm signal shall not be recorded and' shown respectlvely. For magnetic
mterference testing, PEA will test by using 0.15 + 0.05 T of permanent magnet for test to prove
the accuracy and the operating of meters that shall be work properly

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

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

submitted with the bid.,

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

tamper detection. The waiting time shall be between 55 seconds and 120 seconds according to
manufachurer’s design. '
Each anti-tamper feature shall be able to enable or disable by using the supporting software when PEA requires.

Over and ttnder voltagé detection .

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

using local and wireless communication, -

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

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

interchange, in 1¢.5.3.3 Tamper conditions and anti-tamper features.
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1c.6
1c.6.1

1c.6.2

1c.7

1c.8

1c.2

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

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

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

mobile devices for reading the data, The version of Bluetooth technology shall be 4.2, or later version.

- The communication profile of the meters shall be according to ANNEX 1.

The details of the PEA’s mobile application are specified in the “ADDENDUM 3: Bluetooth Meter
Application Interface — Spot Billing Application® atfached.” '

The details of the test procedure of meters and PEA’s mobile application are specified in the
“ADDENDUM 4: Test procedure of the compatibility of meters and Bluetooth Meter
Application Interface — Spot Billing Application” attached.

Functional self-checking _
The meters shail be able to check its functional failures and display them on the meter’s pahel. The
functional failures shall be.checkcd by itself are as follows;

(¢)) Inten}al failures such as clock fail, memory fails, etc.

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

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

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

_seconds per day, or better.

Power supply. _

The meters shall consume power from the main-line power supply. For 3-phése Ineters, meters shall
operate if any two (2) among three (3)-phase and neutral are available €.8. the meter shall operate if
AN, BN, CN, AB, BC, or A_C.is available.
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1c.10

le.11

1e.12

1e.13

- - Uploading firmware

Backup power supply

The backup power supply shall bé provided for keeping time in case of a power outage. The backup

power supply shall be the battcry and/or super capacitor. The backup power supply or other equipment

shall have a minimum operating life span of ten (10) years in normal condition (without tampering

cases) and storage life span (without line power) of at least two. (2) years. Fixed type {On board)

and/or replaceable type batteries mccting above condition shall be acccptcd; If the replaceable type
batteries are proposed, the batteries shall be commercially standard type. |
Pulse output

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

The 3-phase meters shall have LED pulse outputs for testing of active energy accuracy (fix impulse/kWh)
and reactive energy accuracy (fix impulse/kvarh), two (2) separated outputs shall be provided,

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

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

The meters shall have at least two {2) groups of the accessible passwor.d as follows:

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

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

Supborting software
The supporting software shall havc at lcast the followmg features and functlcns
- Graphlcal User Interface (GUT) based
- Manual data retrieval
- Display all measured quantities .
19)
- User authenticity on access levels
- -Supporting meter calibl-“aﬁonm
- Cleanng meter data'? _
- Configurable of all parameters and programmablc according to the followmg items:
(1) Groups of Total kWh (only for l-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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lc 14

le.15

- Writing all parameters completely at once

- Operating on Microsoft Windows 7, or later version

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

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

Calculation of the Mean Time to Failure
The documents such as calculatlon sheets, test reports, etc showing the Mean Tlme 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 accessories for

testiné- such as notebook, optical probé, supporting software, etc. to PEA within five (5) working days
counted from the bid closing date. The sémple shall be the identical of the proposed meter.

The bidders who cannot supply the samples shall bg: rejcqted.

PEA reserves the right to test/check the samples accqrd_jng 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 acccpt. the major test report or major test certificate from PEA’s Meter Division I(ﬁ'om
PEA’s head office) instead of submitting the sample for Major test/check items. However, the bidders
have to supply thrée (3) samples according to the above condition. ' _ |
The majOr test report or major test certificate shall be madé' on the same product, type/model, physical
propetties, and all ratings as the proposed meter for this bid.

The major test report or major test certificate can be subrrﬁt’te.d with the bid. _

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

above condition will be rejected.

The samples and necessary accessories will be returned after bid consideration. For the bidder who
wins the bid, the sample of the proposed meters shall not be returned but necessary accessories will be

returned after bid consideration.
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Table 6

Sample test/check items

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

insulation properties
2. Physical properties chécking, consisting of:
2.1 Meter cover (see 1¢.3.3) _
2.2 Terminals and terminal block (see 1¢.3.4)
2.3 Terminal cover (see 1¢.3.5) only for physical properties do not include connection diagram
2.4 Dimensions of the 1-phase meters (see 1¢.3.8)
2.5 Dimensions of the 3-phase meters (see 1¢.3.9)
2.6 LED for showing pulse output (see 1c.11) (hardware)
3. Measured values and register unit, consisting of: |
3.1 Measured values and the register unit for 1-phase meters (see le.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 Tamperihg detection and alarms for 1-phase meters (see 1¢.5.3)
4.2 Tampering detection and alarms for 3-phase meters (see 1¢.5.4)

4.3 Power supply (see 1¢.9)

5. Communications (see 1e.6)
6. Pulse output (see 1¢.11) (software):

1. Physical properties checking, consisting of:
Ll Mounting (see 1¢.3.1)
1.2 Terminals screws (see 1¢.3.4)
- 1.3 Connection diégram‘ (see 1¢.3.5)
1.4 Nameplate (see 1¢.3.6)
2. Function test, consisting of:
2.1 Load profile function (see 1¢.5.1)
2.2 Maximum demand zero reset (see 1¢.5.2)
2.3 Over and undef voltage detection (see 1¢.5.5)
2.4 Functional self-checking (see 1¢.7)
2.5 Security system (see 1¢.12)

3. Supporting software (se¢ 1c.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

1e
le.d

Packing

Each meter and accessory shall be packed in a suitable corrugate-paper package with cushioning
materials such as air bubble or other methods in one (1) set per package to. avoid damage during
fransportation. ' | |
The following minimum information shall be marked on the paékﬁge: '

(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 imeters 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 s;[andards: |
(1) AC voltage tests
(2} Limits of error due to variation of the current

(2.1) 0.051, p.f 1.0, balanced phase

(2.2) 0.11, p.f. 1.0, balanced phase

(2.3} 0271, p.f. 0.5L (inductive load), balanced phase

{2.4) 0.2, p.f. 0.8C (capacitive load), balanced ﬁhase

(2.5) I, p.f. 1.0, balanced phase .

(2.6) L, p.f 0.5L (inductive load), balénced phase

2.7y 1, p.f 0.8C (capacitive load), balanced phase

(2.8) L, p.f 1.0, uﬂbalanced phase (only for 3-phase meters)

: (2.9) I.. p-f. 1.0, balanced phase
(2.10) 1,,,, p.f. 0.5L (inductive load), balanced phase .
(2.11) L., p-f. 0.8C (capacitive load), balanced phase
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(3) Interpretation of test results (In case test results fall outside the limits in 2)

{4) Test of meter constant

(5) Initial start-up of the meter

(6) Testof starting condition

(7) Test of no-load condition

The list of the _routine fest shall be submitted with the bid.

le.2  Type test

Meter shall pass the following type tests in accordance with the TIS 1030 and TIS 2543 standards (61'
IEC 62052-11 and IEC 62053-21 standards):

(1) Tests of insulation properties

(1.1)
(1.2)

Impulse voltage tests

AC voltage tests

(2) Tests of accuracy requirements

2.1)
2.2)
(2.3)
(2.4)
(2.5)
(2.6)
2.7

Limits of error due to variation of the current

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

Initial start-up of the meter

Test of starting condition

Test of no-load condition

Test of influence quantities .

(3) Tests of electrical requirements

JRERY,
(3.2)
(3.3)
(3.4)

(3.5)

Test of powér consumption
Test of influence of supply voliage

Test of influence of short-time overcurrents

‘Test of influence of self-heating

Test of influence of heating

(4) Tests for eleciromagnetic compatibility (EMC)

(@.1)
@2)
@3)
(4.4)
@.5)
(4.6)
47

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

Surge immunity test
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(5)

6)

Tests of the effect of the climatic environments
(5.1) Dry heat test .
(5.2) Cold tesf '
(5.3) Damp heat, cyclic test
(5.4) Solar radiation test
Mechanical tests
(6.1) Vibration test
(6.2) Shock test
| (6.3) Spring hammer test
_ f6.4) Tests of protection against penetration ﬁf dust and water

(6.5) Test of resistance to heat and fire

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

following:

(D

@

In

Independent laboratories/institutes' which are members of the Short-circuit Testing Liaison (STL)

or independent laboratoriesfmétitutes which are accredited according to TIS 17025 of ISO/IEC

17025 with the scope of accreditation covered the relevant test items, standards, and equipment. -

The certification and scope of accreditation of the independent laboratories/institutes shall be

submitted with the bid for consideration. | |

Thailand's national laboratories, institutes, univ'ers_ities, and electric utilities, as follows:

- National Metal and Materials Technology Center (MTEC) |

- Electrical aﬁd Electronic Products Testing Center (PTEC) _

- Thai Industrial Standards Institute (TISD |

- Electrical and Electronics Institute (EEI)

- Department of Science Service (DSS) _

- Testing Laborato_fy, Electrical Engineering Department, Facuity of Engineering,
Chulalongkorn University | ' '

- Electricity G.enerating Authority of Thailand (EGAT)

- Metropolitan Electricity Authority (MEA)

- Provincial Electricity Authority (PEA)

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

case of the foreign manufacturers having experience of more than twenty (20) years in design,

manufacture and sell the meters, PEA will accept type test report(s) conducted by the manufacturer’s

laboratory or other independent laboratories without qualification mentioned in (1) or (2). Documents

showing the manufacturer's experience such as the reference list shall be submitted with the bid for

consideration.
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The bidders or manufacturers who prefer to carry out the type tests of the meters.ﬁrith the laboratories .
~ or by the manufacturers themselves without the qualification mentioned above, the detail of the test

facilities of the laboratories or the manufacturer shall be submitted to PEA for approval before

proceeding the tes'fs and before the bid closing date. PEA reserves the right to send representatives to

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

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

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

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

PEA will also accept other documents inétead of the type test reports and type test cerﬁﬁcates in the
following conditions: | |
(1) In case the proposed meters has been supplied to PEA and get the order from PEA’s Procurement
Department {from PEA’s head office), the Purchase Order (PO) can be submitted, or
(2) In case the proposed meters has been registered for PEA Product Acceptance, the not-expired
- registration certificate counted to the bid closing date can be submitted, or -
-(3) In case the proposed meters has been reglstered for Product lists for substation turnkey project, the
not-expired registration certificate counted to the bid closing date can be submitted mstead
However, the document in case (1) and (2) shall be proved that the meters speciﬁcd in the PO or.
rcglstratlon certificate shall be the same product, type/medel 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.
1e.3  Acceptance tests

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

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

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

manufacturer’s laboratory,

The cost of all tests and reports shall be borne by the contractor.
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f

Other critical documenrs .

The other critical documents of the proposed electronic energy meters and accessories shall be

_ submrtted with the bid as follows:

I( )] Catalogue, ratmg, and characterlstrcs of the electromc energy meters communication modules,

and accessories

(2) Details and drawings, with dimensions in mm, of the electronic energy meters, communication

modules and accessories

3 Deseﬁption of the supplied communication and supporting software.
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C2 Materjal and packing data of the eleétronic energy meters

The following guarantee performances and details shall be submittéd with the bid:

2a Critical documents of the proposed electronic energy meters with wireless communication and

accessories (See pages 30 of 30),

2b  Packing details |
Packing method (shown by drawing(s), and describe packing materials, the woaoden 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 inm’
Gross weight of each wooden case m kg
Number of wooden cases

Type of storage facility required (indoor, outdoor)
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Note: Conditions for documentation and consideration
1. The Contractor has to supply the following documents, 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 insﬁ‘uctions_ :
(in English and Thai) P | '

1.3 Twelve (12) copie.s of complete part lists (in English and/or THa:i)

1.4 Six (6) copies of instruction of the communication protocol and. securify system (i.n English
and Thai) '

1.5 Six (6) copies of so.ftwarel handbooks for users and programmers (in English and Thai)

The above documents shall be sent to the following address:

Meter and Transformer System Department
Provinciaf Electricity Authority
200 .Ngam Woﬁg Wan Road, Chatuchak
Bangkok Metropolis Thailand
10900

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

3. Partial shipment/delivery is allowed. _

4. The Contractor shall send the firmware or dperation- 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 Iwill 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

Description of method for each condition of tampering
detection, as mentioned in 1¢.5.3 and 1¢.5.4
2 | Documents such as calculation sheets, test reports, etc. D ves [ No
showing the Mean Time to Failure (MTTF) of the '
proposed electronic energy meters is equal to or more |-
than ten (10) years, as mentioned in 1c.14 _
3 Major test report or major test certificate O ves O 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 inentiongd inle.l D yes W No
5 | Type/design test reports with detail of testing | = Yes  No
laboratories/institutes, or p
The copy of previous Purchase Order (PO) or Contract Uves o
with List of suppliers or Proposal form_, or |
PEA .Product Acceptance registration certificate, or D Yes 2 No
Product lists registration certificate O ves O o
6 | Documents for showing the manufacturer’s experience. Oves o
(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) R
7 | Catalogue, rating, and characteristics of the electronic L ves O o
energy meters, ‘communication modules, and accessories,
as mentioned in 1f :
8 | Details and drawings, with dimensions in mm, of the O ves o
eleétronic energy meters, communication modules and
accessories, as mentioned in 1f
9 Description of the supplied communication and Oves Owo
supporting software, as mentioned in 1f .
10 | Packing details, as mentioned in 2b O ves O o

Note: The bidders who do not submit all critical documents mentioned in the above table with the bid will be rejected.
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C3 Schedule of detailed requirement

Uszmnsnadinmsednatan? - nawl-ue-011.3-2567

~ PEA
Ttem Material Quantity _ Descri.ptiun
No. '
1 1060050019 llot ~ | 1.1...70,400 sei(s) Electronic energy meter, [-phase 2-wire, direct connected, with:

Operating voltage ' P 2302 10% VAC
Current rating, L(I.) : 5(100) A
Complete with:

1) Supporting software _
2) Instruction manuals for meter and software in Thai and English

3) And other according to manufacturer’s design (give details)

1.2 ....... L. .set(s) Optical probe for meter cbmmunication
Note: ' '

1. The bidders have to quote the unit costs.

2. Training course conducted by a specialist from the manufacturer shail 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.

. The contractor has to -guarantee the quallty of the meters for five (5} years

commencing from the date PEA receives the metcrs and accessories at the final
delivery lot. During the guarantee period, the contractor shall replace the
defective or inoperative. meters, éaused by tﬁe quality of the meters according to
PEA’s regulation, by the new one with free of charge, within thirty (30) calendar
days counted from the date of receiving notice from PEA, and shall also pay a-
penalty of One thousand and five hundred ( 1,500) THB for each defectlve or

inoperative meter.

q. :JLma'smm%a‘luﬂ'squnﬁ‘LWW"munnmﬂmmhl’l,wmmﬂsumw

(12 ms’l.wwwm) ’lunsmmmawwimummnﬁmmw A8 5
mﬂwwwmuﬂumﬂa}vLﬂuw'iwi'mmmmasmﬁﬂmnﬂmmwiﬂﬁmmu
o A3l iam %4 12 1m uRuATRaRe ms”LﬂW'lmunumﬂ
mvnm’lwwmauﬁlw ImawmmmaqmumlﬂumlﬂumLmaﬁw‘mmmnmz}
f mﬂwmwm (nua. i) mmamuum’l.umygy"luawwmaavmaa

dndeneestioguniniitelslunsmsg aaummawﬁm

. llL[ﬂ’ﬂ3‘Vl‘li'liﬂL'IJ‘EN’%]’]Hﬂmﬂﬁﬂﬂﬂﬁﬁum'ﬁﬂﬂ‘wﬂ‘i ﬂuﬂ'l‘i‘lﬂ‘iﬂll A FONE

Lummnﬂmmw Tdnwnedadl _
5.1 :Jmas‘lmmm“um"ﬁiwammauLmammﬂwmw'luﬁiwam
5.2 mmwmmmmaaumuwm
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Fage 1 of 8

ANNEX 1

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

1. DLMS/COSEM Communication Profile

The communication profile for the meters with Bluetooth technology is HDLC profile. The detail of HDLC

is show in the Figure 1A.

Connection L COSEM COSEM
Ma naqément Process APDU -
o | |
———————————————— t-—-———————————————--—n—-—q ————————|—————————-
4 | |
—— 1
HDLC : HDLC
HDLC Payload .
x Header | . : Trailer
S 5 Bluetooth GATT I '
P : | |
B profile I I
fas] . I 1
BLE BLE
: BLE Payload | \
Header | Trailer
A
N y T TTrTTrmmmEmmmmmTmTmTm T
8 5 .
9 BLE PHY
£~
ﬂ_ .

Figure 1A: HDLC commimication_ profile

2, Billing Data

Typical purpose of billing data is thc rcpdrtcd of energy consumption of electronic meters. The billing data

are modeled as Proﬁle Gengeric lntcrface Class {class_id = 7). The parameters for Profile Genenc IC are

specified in Table 1A, The OBIS code of billing Data is 1-0:98.1.0.255.- The capture objects are speclﬁed

in Table ZA 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 | logicai_name (static) | octet-string R
buffer A{dyn.). | array R
capture_ohjects (static) | array R
capture_petiod (static) | double-long-unsigned - R 0 ; Asynchronous
sort_method {static) enum R (1) FIFO'
sort_object (static} | capture_object_definition R 0
entries in_use {dyn.) double-long-unsigned R
profile_entries (static) * | double-long-unsigned R -

1 | reset{data) 0 Use to clear billing data
capture (data) m .
reserved from previous versions o

1eserved from previous versions

Clock object -

00 1|0 ]| 0|25

Table 2A

1-phase meter’s Billing Capture Objects

Time stamp using system clock

octet-string [9] 8
Total kWh 1 (0] 1 8 | 0 | 255 | XLi Active power+ (QI+QIVY; 0 Wh[30] | double long_unsigned [6] | 3 2
(Cumulative) Time imegral L;Rate 0 -
110 2 8 0 | 255 | ZLi Active power- (QII+QIID; 0 Wh [30] | double long_unsigned [6] 3 2
. . Time integral 1; Raie 0
Total kWh 1|0 [15]| 8| 0 |25 | ZLi Active power 0 Wh[30] | double long_unsigned [6] | 3 2
absolute ' | (abs(QLQIV)+abs(QI-QIT));
Time integral 1; Rate 0 (0 s total)
Total kWh 10|16 8 [0 |25 | ZLi Active power 0 | Wh{30] | double_long [5] 3 | 2
net ' (abs(QI+QIV)-abs(QI+QIID); '
_ Time integral 1; Rate 0 (0 is total)

[ MaxDemand | L |0 | 1 | 6| 0o |255 | ELi Active powert (QI+QIV); Max, ] W 27] | double long unsigned [6] | 4 2.
(Last reset) 10| 2|6 [0 |25 | ZLi Active power- (QIF+QIII); Max. 0 W [27] | double_long unsigned [6] | 4 2
Minimun 1]0f12] 3| 0 |23 | Voltage; Min. ' 2 v [35] | long_unsigned [18] 3| 2
Voltage . . ) .

- Alarm 0 )]0 ;97|98 | 20 [ 258 | Alarm Descriptor object 1 double long_unsigned(6] . | 1 2
Descriptor 1 B . :
Alarm 0| 0!97|98] 21|25 | Alarm Descriptor objcctﬁ dovble_long_unsigned[6] 1|2
Discriptor 2 ' )

Note: The unit of Max. Demand (Last reset) shall be g (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 Time stamp using system clock octet-string [9]
Total kWh t o 1|8 ] o255 | ZLiActive power+ (QI+QIV): 0 Wh[30] | double long unsigned [6] | 3 2
(Cummlative) ' Tirne integral 1; Rate 0 . . '
1o 2|80 |25 | =LiActive power (QI+QuI; 0 | WhI30] | double long unsigned[6] | 3 | 2
'i‘ime integral 1; Rate 0 N
Total kWh L0 [15]| 8 | 0 |255 | ZLi Active power 0 | Wh[30] | double long_unsigned [6] | 3 2
absolute (abs(QI-+QIV +abs(QI+QHD));
Time integral 1; Rate 0 {0 is total)
TotalkWh |1 | @ | 16| 8 | 0 | 255 | ELi Active power 0 | Wh(30] | double long [5] 3| 2
et (abs(QI+QIV)-abs(QIIHQIID); '
Time integral |; Rate O (0 is total)
| Max. 1|0 1 [3 0 | 255 | ZLj Active power+ (QI+HQIV); Max. 0 W [27] double long_unsigned {6] 4 2
Dot 0 [ 2 | 6 | 0 | 255 | ZLi Active power @rQiDMa | 0 | w [27] | doubls_long_unsigned [6] | 4 | 2
(Last reset) . _ . ) .
Minimam Lo f32(| 3] 0|25 | Ll Voltage; Min, -2 V[35] | long_unsigned [18] 3 2
Voltage of L1 o
Minimnm L0523 0 | 255 | L2 Voltage; Min. -2 vV [35] long_vnsigned [18] 3 2
Voltage ofL2 i) '
Minimum 10723 | 0255 L3 Valtage; Min, 2 | VI35] | long wnsigned [18] 3| 2
Voltage of L3 o '
Alarm 0| 0|97 |9 | 20 | 255 | Alarm Descriptor object 1 double Jong unsipned[6] 1 2
Descriptor 1 .
Alarm 0[O0 [97 ]9 |21 255 Alarm Descriptor object 2 double long unsigned(6] 1 2
Discriptor 2 .
Note: 1. The unit of Max. Demand (Last resef) shall be “W*" (Watt), PEA’s mobile application will correct the unit of Max. Demand

(Last reset) to “kW" (Kilowatt) after teading.

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

instantaneous voltage will be averaged within a window of 60 séconds, during a billing period.
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3. Load Profile Data
Typical purpose of load prof' le 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. The capture

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

Table 4A

Load Profile Parameters
Ey
i %
1 | logical name .| (static) octet-string R
2 | buffer . _ (dyn.) array R
3 | capture_objeciz (static) array R
4 | capture_peiiod ) (static) double-long-unsigned R 500 s (15 min.)
5 | sort_method | (statie) | eoum R (1) FIFO
6 | sort_ohject . .| (static) capture_object definition R 0
7 entries_in_ﬁse {dyn.) double-long-unsighed Rk
& | profile entries (static) double-long-unsigned R
1 Teset (déta). 0 ) o . Use to ¢lear load profile
2 capture (data) [ .
"3 | reserved from previous versions o
4 | reserved from previous versions o

Table 5A
1-Phase Meters Capture Objects

Clock object Time stamp using system clock ' | octet-string [9]

Status "0 [0 |9 [10] 1 | 255 | Profile Status unsigned [17] 1 2

Voliage: Ave. | 1 | 0 | 12 | 27 | 0 | 255 | Voltage:; 15 mins. Avg. value; ) V [35] | long unsigned (18] 3] 2

value (V) ' ) ‘

Demand 1[0 ] 1 |27 0 | 255 | ZLi Active power+ (QI+QIV); 0 W I27] | double_long_unsigned [6] k! 2
Ave, Value ' '

10| 2 |27] 0|28 | ZLiActive power- (QIHQIID); 8 | WI27] | 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™ (Kjlowatt) aﬁer

reading,
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Table 6A _
3-Phase Meters Capture Obj eét_s

Clockobject | 0 | 0 | 1 | 0 | 0 | 255 | Time stamp using system clock . ocetet-string [9] 3 2
Statug 0 [0 ]9 |10 | 1 (255 | Profile Status - unsigned [17] 1 2
_ Voltage: Ave, | 1 ] 03227 0 255 | Voltage Li:; 15 mins. Avg, value; - -2 VI35] | long unsigned [18] 3 2
value (V) 1052|270 255/ Voltage L.2;; 15 mins. Avg, value; -2 V[35] | long_unsigned [18] 3 2
10| 7227 0 ] 255 | Voltage L3:; [5 mins. Avg, value; 2" | VI35] | long unsigned [18] 3 2
Demand (01|27 0 (28 | ZLiActive powert (QI+QIV); ¢ W [27] | double_long unsigned [6] | 3 2
Avg. Value )

11012 (27 0 | 255 | ZLi Active power- (QII+QIID); 0 W [27] | double_long unsigned(s] | 3 | 2
. . Avg. Value - .

Note: The unit of Demand shall be “W" (Watt), PEA’s mobile applichtion will éor_rect the unit of Demand to “kW” (Kilowatt) after

reading.

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

Table 7A
. Load Profile Status

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

a Not use

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

4 0 | Notuse
3 . [} Not use ) )
2 DNV Data not valid; Indicates that the current entry cannot be used for billing e.g. due to time shift or if no values have been

recorded during the capture period.

1 CIv Clock invalid: The power reserve of the calendar clock has been exhausted. The tfime is declared as invalid. At the same
_ time the DNV bit is sot. ’ ‘
0 ERR Ctitical crror; A serious error such as a hardware failure or a checksum crror has occurred. At the same time, the DNV

bit is set,
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| 4. Alarms

Some events listed in Annex 3 can trigger alarms. If one of these events occufs, then the corresponding flag
in the alarm register is set high. Unwanted alarms can be masked out by the pfogrammed alarm filters. The
trigger'of a given alarm bitlméy be originated from diverse events; therefore, the alarm event only provides
to Smart Device, an insight of the device éituation. 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 pfoéessing- supported by the objects

Table 8A
Required Objects for Alarms

Alarm register 1 0| 0|97 |98 | 0 | 255 | Alarm register object; #1 double long unsigned [6) 1 2
Alarm register 2 0| 0|97 (98| 1 | 255 | Alarm register object; #2 double long_unsigned [6] 1 2
Alarm Filter 1 00|97 |98 ] 10 | 255 | Alarm filter object; #1 double_long_unsigned [6] 1 2
Alarm Filter 2 0| 0|97 | 98 | 11 255 | Alarm filter object; #2 double _long unsigned [6] 1 2
Alarm Deseriptor 1 | 0 °| 0 | 97 { 98 | 20 | 255 | Alarm descriptor object; #1 dovble long unsigned [6] | 1 P
Alarm Descriptor2 | 0 | @ [ 97 [ 98 | 21 | 255 | Alarm descriptor object; #2 double_long unsigned (6] 1 2

4.2 Alarm processing
_ Alarm Registers:

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

* Specific bits of alarm registérs may be internally reset if the cause of the alarm has been cleared.
Alternatively, all bits may be extemally reset by the_client.by executing 2 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 ;’egister ié‘._:set by the meter
and the coﬁesponding bit in fhe alarm filter is set.

| Alarm Descriptors: _

* The alarm descriptors have exactly the samie structure of the alarm registers. Whenever a bit in th.e
alarm registers changes from 0 to 1 then the corresponding but in the alarm descriptor is set to 1.
Resetting the alarm regi.sters 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 occurs, an 5Iarrn is triggered. The alarm descriptors are held
data notification which has been configured via the alarm monitors. To acknowledge the reception of an
alarm, the appropriate bits in the alarm descriptors and the alarm registers must be to reset by Smart

Device.

5. Power Quality Log _
Typical purpose of power quality log is the reported of power quality ldg of electronic meter. The power
- quality log is modeled as Profile Generic Interface Class (class_id = 7). The parameters for Profile Generic IC
are specified in Table 9A. The OBIS code of power (juality log is 0-0:99.98.0.255, The capture objects are
specified in Table 10A for 1-phase meters and in Table 11A for 3-phase meters. - |

Table 9A

Power Quality Ldg Parameters

1 | logical pame {static) octet-siring R

2 | buffer . {dyn.) array R

3 | capture_objects’ (static) artay R

4 | capture_period | {statie) - double-long-unsigned R )

5 | sort_method {static) ehum R (1) FIFO

6 | sort object (static) capture_object definition R 0

7 | entries_in use (dyn.) double-long-unsigned R

8 [ profile entries - . (static) double-long-unsigned R

1 | reset (data) 0 ] Use to clear power quality log
2 | capture (data) o . '
3 | reserved from previous vetsions ' o

4 | reserved from previous versions 0

Table 10A

1-Phase Meters Capture Objects

Clock object 0o 1 0 | 0 | 255 | Time starmp using system clock . octet-string [9] . 8 i 2
"Event Object — 0|0 |9 ] 11] 0 |255 | Event Object— Power Quality Log - unsigned [17] 1 2
Power Quality Log ’

Instantaneous 1|0 |12 7] 0 | 255 | Voltage; any phase; Inst. valuzs 2 V[35] | long unsigned[18] 3 2
Voltage ' .
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Table 11A
3-Phase Meters Capture Objects

Clock object olo 1|0 0 Time stamp using system clock octet-string [9]

Event iject - 0 [0 |9 11| 0 [ 255 | Event Ohject — Power Qua]ity Log unsigned {17] 1 2
" Power Quality Log . . _

Instantaneous 10|32, 7| 0 255 Lt Voltage; Inst. value 2 | VI[35] | long unsigned [18] 30 2

Voltage phase 1 : .

Instzntanéous 10|52 70255 | L2 voltage; Inst. vame 2 | V[35] | long unsigned [18] 3| 2

Voliage phase 2 '

Instantaneous 1o |72] 7| 0|25 | L3 valtage: Inst. vaue ]2 V(351 | long unsigned[18] 1] 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

Meter Reader Contexts with Low Level Security (low level sseurity)

7. Bluetodth Conimunication Profile
Bluetooth version: 4.2, or later version

Bluetooth profile: Generic Attribute Profile (GATT)
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ANNEX 2

Alarm register structure

1 Alarm register 1 structure
Table 1B

. Alarm register 1 structure

0 | Clock invalid . o _ ' . -

1 Reserved for future use - , ' ' -

2 Reserved for future use _ _ ' | -

3 Réserved’ for future use - . - -

4 Reserved for future use o . o -
5 | Reserved for future use - _ | -
6 | Reserved for future use ' ' N ' -
7 ! Reserved for future use . R : : ot -

8 Program memory error : -

9 Reserved for future use o ' ' -

10 | Reserved for future use ' - -

11 Reserved for futpre use _ -

12 | Reserved for future use ' . - -

13 | Tamper detection: Missing neutral detection {only for 1-phase meters) _ -

14 | Tamper detection: Phase and neutral iuterchange {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-phasc._meters) -

16. | Tamper detection: Terminal cover is opened (only for 3-phase meters) o -

.17 | Reserved for future use _ ' -

18 | Reserved for future use ' _ ' | -

19 | Reserved for future use - . _ -

20 | Reserved for future use - - .

21 | Reserved for future use -
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22 | Reserved for future use : : ' . B

23 | Reserved for future use - - _ .

24 | Reserved for future use . . : ' . -

25 | Reserved for future use ' | - -

26 | Reserved for future use o ' o-

27 | Reserved for future use ' -

28 | Reserved for future use o | -

29 | Reserved for future use _ ' _ -

30 | Reserved for future use _ . )

31 | Reserved for future use ' .' _ ' | B

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 ' ' a : - |

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) o -

7 Voltage Normal Phase L3 (only for 3-phase meters) . -

8 | Reserved for future use : S .-

9 Reserved for future use . . . : o -

10 | Current Reversal : : ' -

11 | Wrong Phase Sequence (only for 3-phase meters) _ -

12 | Reserved for future use . | ' - -
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13 Reserved for future use

14 | Bad Voltage Quality L1 PQ 202
15 | Bad Voltage Quality L2 (only for 3-phase meters) PQ 203
16 | Bad Voltage Quality 13 (only for 3—pha§e meters)

17 | Reserved for future use

18 | Local communication attempt (during attempt to connect)

19 Reserved for future use

20 | Reserved for future use

21 | Reserved for futuré use

22 | Reserved for future use

23 | Reserved for future use

24 | Reserved for future use

25 | Reserved for future use

26 | Reserved for future use

27 | Reserved for future use _

28 | Reserved for future use

29 Reserved. for future use

30 { Reserved for future use

31 | Reserved for future use
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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 following event_ID belong to the Power Quality logs

Table 1C

Power Quality Logs Event Table

1 Reserved for future use
Res.erved 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, ¢.g. after under/overvoltage. |
86 | Voltage L2 normal Indicates that the mains voltage is in normal limits (230/400 * 10 % V)
(on_ly 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 S-phase meters) | again, e.g. after under/overvoltage.
8_8'. Reserved for future use |
: Reserved for future use
201 | Reserved for future use
202 | Under Voltage of 11 The voltage is lower than the ndrmal operating voltage of the meter,
o according to 1¢.5.5 Over and under voltage detéctian.
203 | Under Voltage of 1.2 The voltage is Jower than the normal ope.rating voltage of the meter,
{only for 3-phase fneters) according to 1¢.5.5 Over and under voltage detection.
204 | Under Voltage of L3 The voltage 1s lower than the normal operating voltage of the meter,
(only for 3-phase meters) | according to 1¢.5.5 Over and ﬁnder voltage detection.

Page 10f2
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20 manufacturer speciﬁ(;"
I ma.nufacmrer specific
208 mamgfaciurgr specific
209 | Over Voltage of L1 The voltage is over than the normal operating voltage of the meter,
| according to 1¢.5.5 Qver and lmder voltage detection.
210 | Over Voltage-df L2 The voltage is over than the normal_ operating voltage of the metef,
(6nly for 3-phase meters)} | according to 1¢.5.5 Over and under ﬁoltﬁge detection.
211 | Over Voltage of L3 The voltage is over than the normal operating voltage of the meter,
| (only for 3-phase meters)l | according to 1¢.5.5 Over and under voltage detection.
212 | manufacturer specific
manufacturer specific
253 | manufacturer speciﬁc_
254 | Load profile cleared Any of the profiles cleared.
| NOTE: If it appears in Standard Event Log then any of the E-load
profiles was cleared, If 1_:he event appears in the M-Bus Event log then
one of the MBus load profiles was cleared - |
255 | Event log cleared Iﬁdicates that the event log was cleared. .Thjs is always the first entry in
an event log. It is only stored in the affected event log.
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AmSRNRNIUT e EazBansiUa 1
(ADDENDUM 1)

lnensifisniy (ADDENDUM) ﬁﬁa’lﬁLﬂuﬁjwﬁwmswaamﬁammﬂmé’w’jmmﬁ RMTR-038/2564

LLNuLLau’Jﬁmi‘ﬂﬂm’mﬂN Tma’i“wmmnmﬂmmwmamu ANNIMSTIUREN ST gRE NI su
S UINITFIU @l uen. 465 - 2554 W58 |EC 62058-11/2010 Part 11: General acceptance inspection
methods Lwa'lmﬁ'mwmiwmmwwaﬂ"ﬁmﬂﬁﬁu
L. unun1stndnetne uasvunavesnguiietng
1.1 seRuRmuAmieendy (Accéptance Quality Level: AQL) Awnsliifiutovas 1.0
1.2 nstlisznounismeluvseine sddunistnimegalneliuuusaunistndegrauuy
Double sampling #3n13197 1
1.3 ﬂsmmﬂiunamﬁmwﬁymﬂ mmmumwnmaEﬂﬂma‘lﬂduwuwunﬁ“ﬁnmasmu:uu
Slngle sampling PNANGIT 2

2. m'ﬁfjuﬁ?aahq uaslnsinT SRy |
2.1 msdushetnaesldiBn1smnead (Simple random sampling) uasvnmsvadeunLde 4.1
2.2 ﬂ‘imNU‘S"ﬂa‘Uﬂ’ﬁﬂ”lilluUﬁumﬁ TBnsqusheeuavinasinsindunugui 1
221 mduiagesell 1 s}urmLuuﬂﬁﬁumamaﬁiimuawﬂm Imamﬂsmaumsmawm _
mmma'ﬂwmmiﬂmumasﬁlmmnmsaum'ﬂmaamwamsmwsumﬂwa '
222 madudatundd 2 wiflunsduinodn naw.3 Foin Uwumu

4
An31eA 1 nstinAnetnsuuuLaNY Double sampling (Normal Inspection)

Tnulwes | Sample Ul Sample | swduau | Acceptance number | Rejection number
ﬂlﬂ Lot . (ﬂg’, nz.) _(ACl_ ACZ) (RE1, Rez).
15t 32 32 0 2
<280 o :
2 32 64 1 2
1t 50 50 . 0 3
281 - 500 gy -
2 50 100 3 4
| . 1t 80 80 1 3
501 - 1200 )
2" 80O 160 4 -5
1% 125 125 2 5
=1201 o _
. 2 125 250 6 7
W8

Aci = Acceptance number Sample f"l'is‘m 1

Acz = Acceptance number Sample adadl 2

o e ) g EJ
= MMUURIDH AT ]

Res= Rejection number Sample a$afl 1

Rez= Rejection number Sample adefi 2

° @ & o
Nz = PUIUMITEUNATIN 2
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= o ar | . N . : .
AN 2 NMIYNNBLNUUULRY Single sampling (Normal Inspection)

Srufiinedse Lot U3um Sample (n) Accepténte number (Ac) | Rejection number (Re)
<90 20 0 | 1
81 - 150 - 32 1 2
. 151 - 280 50 1 2
281 - 500 80 2 -3
501 - 1200 125 3 4
>1201 200 5 6
Fnsatine adail 1 S r (P¥04
wureade d,
dl < Ag .
Aci< d? <Rey 02=Rer

BausY Lot

|

LY

' & 13 o
AEIBENN ATIN 2 FIUIU N2 LAT8Y

wuroaude d,

di+ d2 < Acs -

di+ d2 = Re;

 Ufjiestot

o o u. 1 o @ -
U 1 Fmsduitatnuasinusinisingu nsalfusznaunsmeludsanea

Acy wia TuluustlaliAy Re; 1A3B4 ’memumiauma‘lumw 2

1 5 d
(1) nstimsdunian 1

"LunimwummaswiumuﬂmauummmNau"LW‘i.,U‘luamﬂ FUUUIBNINT D
WU Ac, 0%ee Setwansneasuufiseuduls "Lmaaanmasasu’lumm 2 UBy wﬂisﬂa‘umsmm

mmumﬁLLﬁ‘lﬁuwmﬂumum'swmﬂau’mnnmmmmamwum‘uaa AN,
'LunsmwU:umaiﬂhjmuﬂmﬁuummmqauhm zylugiln SRR AT

’Lunsmwummmﬂumuﬂmauummmau‘lmmwiumﬂﬂ mmumﬂmwsa
Wity Re; 10509 9xlliminisnsnady LLavNﬂivnaum‘smmmmunmu‘ﬂwaﬂ’tu Lot uumwm FRF IR
=uErunwsawsammmwm’mmmmmwﬂﬂnm Wﬁﬂuﬂ’!Luuﬂ'ﬁUiUUiﬂﬂ’iuU‘mm‘iNﬁm wasiusBuNanS
Uﬁuﬂﬂnsumumwam WaEATUANAMATWIA nWA. w'sa:uﬂ'n'ﬁeuauwamwimﬂswimrﬂwm wazdedn
‘mmuuuL‘LJumwua'Lumﬁwmimwan’rsm'ms“u TmﬂimunsumuwmiuLLauammaaumLtm‘m |
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(2) nimmﬁam'ﬁw 2

'lun‘smwuumaw‘luwmmummmmmaulmmuu’lumﬂﬂ soufiulunnsdu
afeit 1 uazeded 2 Wusnuliiiu Acz 1A384 nmwamswmﬁaumwaamu‘lﬂ waERUTENBUN1SADY
mLuummrﬂmwmwiwmun1s~nﬂﬁau'lmmmmmmamwumm nwaA.

‘Lun'imwwmaswimmuﬂmﬁuummmwu'lﬂumuuiuamﬂ safiulunisgu
¥l 1 uazadedl 2 LUummumnmwsmmnu Re; idoeily ’il“‘hJN'mﬂ"l'EM‘lﬁJ‘iU wazgUsEnaunTs
mmmuummr‘ﬂwm’lu Lot uumw:um mawwaunwsawsammwm’mLnﬂmmwﬂﬂﬂm W3ou
afunisusulsanssurunisudn LLﬂuElui’]EN’]‘L!NEIﬂﬂi"lJ'a"lJU‘iﬂﬂ'S“U‘mﬂ"l‘SNaﬂ WaEAIUANAUATWIA
non, wiaumsmmuwaﬂﬂ@ﬂiwsmﬁ‘lmm LLa:nmﬁwmuuuwumwuﬂumswmimwamsmw
$u Ima'lwLsunsumummwu,awﬁmﬂﬁaumummw 1 Imidned

| 2.3 ﬂﬁmmﬂﬁuﬂaumsmqﬂswmm mﬁm'iﬁumamoummmmm‘smmﬁummﬂw 2

s L7 » L] A X
o PORITEWDIUTU N ATET WU .
/ . e di _ T~
' dl = Re
Ac < dl

aouiu Lot ' . ' ' - Yijias Lot

. P ar 1 LY ) ) 1
UM 2 Eﬁmsﬁmmqaammzmmeﬁmsmﬂauniﬁrﬁ’ﬂssnwmsmwﬂizmﬁ

2.3.1 MIguseLa faumuumsﬁumamammmqLmﬂ'm NAW.3 'saﬁm ﬂwmmu NHINN
wuﬂﬁwwmﬁummnwmvnaum'mm
2.3.2 an%m‘mmﬁu .
‘luﬂimwummawlmmuﬂmauummuanu"lmwsuﬂuﬁmﬂ mu’m‘lumu Ac 18304
namamswmaauLﬂuwaam*ulm LLavwﬂsunavmsmmmLuunmu’ﬂmwaﬂﬂlumumﬁwmaaﬂmﬂmm
mmamwmm ndn,
'[.unsmwuuLmaswimmuﬂmamummuanuvlwsvu'[.umﬂﬂ SauRaus Re 1nSaiy
T agldrrumsesasu u,avml's~navm‘smmm'nuummfﬂmwam'lu Lot uumum AT BUNNIDY
mammmwﬂmnﬂmmwmﬂncﬂ wﬁaum1Luum'sﬂ'suﬂ'iqnsvmumwam LLavau'swmumaﬂ'rsU'suﬂga
ASPUURSHERLASATURNAMAWIA nHa, WiaunﬂﬁaquauwaﬂﬁlﬂﬂiwsaLLﬁ‘lmLm wazfadseauny
Lﬂumuwuﬂun'}swmﬁmwamsmsawu Tﬁa‘lw:smsumum’m'smta"ammaaummmmu
24 wwizansesiefullees Lot 9 1 nva. agvihnisduiimaiiuny 1 wioe iitenadeuly
#1240 Tests of insulation properties, Tests for electromagnetlc compat1b|l|ty, Tests of the effect
“of the climatic environments waz Mechanical tests anuds 4.2 mnmmlsmaumﬂuﬂmm LAy
AusEnaunIsHUsEIme mnwamwmﬁaulumu nwa. '«ﬂvnmﬂmmun'ﬁmwsu wazgsEneunsfes
ml,uumsufﬂ‘uwamiu Lot thufanun 's'mnwwaumwsawmawmwm‘lmnﬂmwwmﬂnm wiou
anunmsuiuugnasuIunsudn uas amwamumamiﬂsuﬂiqni UIUNISHEAR wazaruANAun Wl
- Avn. wsaum‘:amauwamﬁlmﬂ'swsmﬁl‘m,m LLa.,namﬁamuuumumumua’lumswmsmwamﬁmw
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3. NMSMIUANAMAWIUNTTHES
3.1 fuuslunisiauesianasdasindasnarsnaelu 15 Su uaamnawm’luammw
ﬂiuna‘uma
3.1.1 WHUNTSHER
3.1.2 nszuumsnaanieaanaadssinsuaviadoaiofililunasudn
3.1.3 AsmURNANMLARIaNE1THERIENsAUANATH (Quality Control Process)
Y maamuﬁﬂﬁlumsmm’maaunivmum'ﬁwﬁmmvmiwmﬁaumﬂmmm‘lﬂmaam’;m
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4.2.3) Mechanical tests
(1) Vibration test
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Abbreviation

luetooth Low Energy
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1 Introduction
This dociiment is aiming at providing the guideline for BLE meter application interface,
~in which the important chjective is as follows. _ |
1. To provide interfaces between PEA Meter-Reading-App and BLE meter for the effective
data communication following the companion -sbeciﬂcatiOn in the BLE Meter’s TOR
‘approved by PEA, | _ ' ..
2. To provide the scope of work in the development of PFA Meter—ReadIng—App. The

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

2 System Overview o
| Provincial Electficity Authority (PEA), Thailand, has been practicing a spot billing for
‘generating the billing invoice to their consumer for elecfricity consumption. A meter reader, who
is the subcontractor of PEA, uses a smart devicé such as a tablet or a2 smart phone to collect
the energy consumption of cohsumer by going to a consumer horme/premise one.by one as
p[anhed in the meter reading route, rea.ding the_rheter, 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 vié'ual reading and manually keys in the reading
data in. PEA. Application (PEA;App) which will interact with PEA’s back office system, i.e. an E-
Form System, to generate the bill. This bill is then printed by using a hand-held printer and
handed-over to the consumer’s mallbox _

PEA Is now launchlng 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 ih the tender. This :
meter is equipped with the BLE communication -teﬁhlnoLogy for a short range communication
that faci[itate the locally au_tomat?é billing read wirelessly via the smart devices simitarly to the
aforementioned spot-billing process. It is crucial .’chat the néw application for Android smart
devices,' ie. tHe current smart devices used by the PEA’s éubcontractor, shall be considered
with a proper scope for system interface and billing read procedure. In addition, referred to the
companidn specification in the BLE Meter’s TOR, the DLMS/COSEM protocol will be adopted in

. the implementation in this document.
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3 Use-Case FLow _
PEA App is an Android-based a'pptication that Works as a front-end application with user-
friendly graphical interfaces (GUI). PEA App mainly incorporafes the important comrmands for
spot | billing, including a maximum demand reset, a billing profile fetriévat, and an alarm
descriptor reset. After successfully read the meter, the resulting billing data will be prbcessed,

and the bill will be generated sequentially.

4 Expected Average Response Tirme _ _

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

the delay or exceptlon 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

| I
I reset transaction(} »

BLE conmection Established!)

Initiate BLE Connection(}

Request MTU Size()

Response MTU Size}

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

o

. o
-

T .
7 If time stamnp

e o
N"La-ff record ; E’day No

Reset Max. Demandi(}

Max. Demand Resetted!()

" Request-Billing Prefile(}
Response-Hilling Profile)

Disconnect BLE session()
BLE session ended()

Data File(}

| Figure 1. Meter reading process
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6 Association level

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

password is the {visible) string

| "00454712"
Services in conformance Get, Action _ Get , Set, Action |
Block | |
Features o Meter Reading : All transactions
| 'MD reset ' All Profile reading

7 DLMS/Cosem Command Parameters -

7.1 Maximum Demand Reset

9 0 0 10 0 1| 258 N I

Message exchange example
7.1.1 Query from Client to Server |
FEAD0 1C 0341 32 6D D3 E6 E6 00 C3 01 C1 00 09 00 00 OA 00 01 FF 01 01 12 00 01 DF A2 7E

Data parsing of above guery

7E A0 1C 03 41 32 6D D3 E6 E6 | HDLC Frame wrapper
301 : | Action—Nprmal :

C1 ' lnvoke ID and Priority
00 09 | Script Class

00 00 DA 00 01 FF MDI Reset - Script table
01 | - | Method .
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01 ' h o Data optional -Yes
120001 . ' Script Number
DF A2 TE - HDLC Frame

7.1.2 Response from Server to Client
7E AQ 11 41 03 52 FC FD E6 E7 0_0 C701C10000.FCB4TE

Data parsing of above query

7E A0 11 41 03 52 FC FD E6 E7 00 HDLC Frame wrapper
C7 01 | | | o Ac’cion-‘Response—Normal
c1- Invoke D and Priority
00 - Data available

00 | o : Resu_tt - Success
FCBATE | HDLC Frame

By havihg received a maximum demand reset command from the cliént, the server performs
below actions. o o | _
1. It captures all the capture objects of billing profile with current values and updates
Profile buffer. |
2. It clears Alarm descriptor registers.
3. It reset Max. Demand Kw.
Note: The above. actions are implicit to meter; therefore, no script attribute reading/writing
required to configure these actions,
‘The example script identifier 1 :
(o
| {1 | |
{2,7,1-0:98.1.0.255,2,0},
{2,4,1-0:1.6.0.255,1,01,
{2,4,1-0:2.6.0.255,1,0},
{1,1,06-0: 97.98.0.255,2,0},
{1,1,0-0: 97.98.1.255,2,0},
{1,1,0-0: 97.98.20.255,2,0},
_ {1,1,0-0: 97.98.21.255,2,0}
3
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7.1.3 Billing Profile Reading

1 0. 0 96 1 9 - 255 2

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

and characteristic UUIDs. UUIDs are customer-specific.

Service b973f2e0-b19e-11€2-9e96-0800200c9a66
Characteristic | e973f2e2-b19e-11e2-9e96-0800200c9a66 Write — Transmit for App

Notification ~ Receive for

Characteristic d973f2el-b19%e-11e2-9296-0800200c9%a66 A
_ ' : _ PP

8 Others .

MD reset, Alarm descriptor clearing a.nd billing profile reading should be defined on
same Association level: therefore, it will not bnly save association switching tinje but also
single sign on password Woulld be ehoUgh for BLE reading. |

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

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

Bluetooth reading library will be for Android only on native

platform |

Development Language - JAVA

Library as *.aar file for incorporating in Build

Qutput Meter Data File — JSON file

wn = W | M

Output data exch_ange'log - txt file

10 JSON File Structure

Blue_tooth' Reading Library will prepare JSON output file which will have information about
obis code and its values as shown below.

( | |
"PEA_ID": *2019112724”,
"MAC_Address": “50:6C:0E:TA:EF:AF”,
Meter Type": 1,

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

"Count" : 3, ' .

 Wh_Import* : 100,

‘kwh_Export”: 0,

"kWh_abs" : 100,

"Wh net" : 100,

"DemkW _Import": 50.100,
"Demkw_Export” : 0.000,

" pain®: 210.05

"Alarm1": 9,

"Alarm2": 2

}
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e‘ . - e L2 1 .U o ar | o =] o £
3UN 4-1 Meter Test Equipment dmsudnoussiunasnssuaiuliuniwesinididnnseiind

of Y 1 . ] 1 .-'
Q15997 4-1 S sneasuntsileusia (connect) wazduen (read)

do | doulumsmagou | Afadlvun HARSYIAHDY
1| HiglwliuaiiwesiwiBiinnselindudin 1 1Wa | 2304109 VAC -
vdn 3 a Y 5(100) A wiouduia 3 s | @wdulwad ¥iin 1 ia) uas
’Lﬁagjluahwzﬁww. LAZLAAIA Display | 230/400+10% VAC
testing i (Fwulimesn otin 3 wa) _
2 | MlUsunsudssynivesfiuivouasiusunsu | - aualagnse/
| Ussgnsvesudsiidmaneu nedeunisifeuse laianunsag e
(connect), 81uFN Parameter, Reset parameter, Tpdise

Capture billing profile with alarm deacriptor
3V Clear alarm descriptor ﬁ'ﬂgﬂ‘ﬁ' 4-3 npy
NINNSAENTEUE
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wavlunrsnesou

HAEnITVIAFaU

W | By
o
. =20

-] ot 1 ‘J ) oy
1 W1 ﬂ']‘i%ﬂUHﬁﬂﬂ’]‘l’lLLﬂﬂ\?Uuﬂﬁ’]‘ﬂﬁI?J\'IﬂJ LMEI"E

“Lwﬁ']al,ﬁnwsaﬁné o 4.2 AeunTIAReY
dnanseug dmsvlwesviddnvsedinduin
1 wazeised 4-sdmfudmesinda
Sifinnselinduila 3 wa |

e I |
1 anfignuldiann

nnaleuiv

i &
afielan
Tsunsuuszgnd

Fenseua (Active enerey import) THunfiies

= o =
i didnmsalindilluszeziign 15 unfiiiie
veaay Billing waz Load Profile

230+10% VAC, 17.4 A

{Awsulimasy adla 1 ola) uag

230/400+10% VAC, 17.4 A
(@mfuiiwos  4iln 3 1a)

duarnisdngnszualiuniinaglnda
a ® PO o o
Silfansedndiduszuriian 15 uiiiianaasy

Maximurm demand kW

230+10% VAC, 34.8 A

(@ msuilinesa olin 1 e uas
230/400+£10% VAC, 34.8 A
(@wiuiiwmes via 3 wa)

Uuainisetenszualiundimaslwia

| ddnnsaiindilluseasioan 15 wiilienaseu

Billing wag Load Profile

230+10% VAC, 174 A
(@wiuiimed= vin 1 a) uas
230/400+10% VAC, 17.4 A

@ mSulinoda stia 3 we)

Srenszud (Active energy export) THunfined

=] L= A
T didnysedndilussesinan 15 uriliiie
yYREoy Bitling ey Load Profile

'230+£10% VAC, 17.4 A

(Fyasulives s vila 1 18 uaz
230/400+10% VAC, 17.4 A
(A w¥uilmas1 via 3 a)

J¥uArnrs9renseualvunidinas iwda
a g ‘o e g P
SAnnsetindiduszezinan 15 uiianaaau

Maximum demand kW .

230+10% VAC, 24.8 A
@wsuilwod, via 1 wa) uaz
230/400+10% VAC, 34.8 A

(@ wifullwady utia 3 wWa)

d¥udrnisetenseealiundineslvii
Bdansofndillussuginan 15 wiilAeneaau
Billing uag Load Profile

1230+10% VAC, 17.4 A

(@ wSuilineds viia 1 11d) uaz
230/400+10% VAC, 17.4 A
(Fwsuilimada il 3 1na)

1¢

drunseud (Reactive energy import) TR WA -

Dwasludrdidnvsedndidussozinan 15 ui
[evmgev Billing war Load Profile

230£10% VAC, 17.4 A
(@wsuiiwmes+ viin 1 19a) wag
230/400+10% VAC, 17.4 A
(dmiuilimads viin 3 1)
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Sn._

of
Kaulvnsnageau

= 4'-‘-‘ a
NANYVIATAUA

Han1viadau

ySuainisetenszualvuniitnasivda
- ] i d
ianvselndiduszezioan 15 wAiienada

Maximum demand kvar

230+10% VAC, 34.8 A

(@ wisuiinesa 99a 1 1Wa) uay
230/400+10% VAC, 34.8 A
@wiulwesy vila 3 )

12

USuainiseenssualiundineilada
= a P : = d
dlanysalngdiluisesiian 15 winiwenagsy

Billing waz Load Profile

230+£10% VAC, 174 A
(Fnduiimes= viin 1 1Wa) wag
230/400:1:10% VAC, 17.4 A

| @wmiulmes viln 3 wa)

13

J1unszud (Reactive energy export) 1A
fwadlvnddnnsefindifussazinan 15 und
P -

WWaveaau Billing waz Load Profile

230+10% VAC, 174 A
@msudlimeds viia 1 g uay
230/400+10% VAC, 17.4 A
(Fmsulimes atia 3 a) -

14

Ufuarnisdrenssualiunlina ol
= 6 oy & o . e el ’
dianysolndldusyegian 15 umwanaday

Maximum demand kvar

230+10% VAC, 34.8 A

FEiuiiead= w0n 1 1a) uag

230/400+10% VAC, 34.8 A

| Ewuiineds oila 3 wa) -

15

d¥uarnisanenseualruniinasidia
= o o & & : P
dlannsaundiduszesiaan 15 UwanaEay

| Billing wag Load Profile

230+10% VAC, 174 A
Fwiuilineda olin 1 wa) uay
230/400+10% VAC, 17.4 A
(@mSulimeiv otin 3 i)

16

’L*t'f'T.ﬂsu,nmﬂ'ﬁsqnﬁméqﬁu%%auazwiLm"su
Usrensvasitniidmadey veasumsifonsa
(connect), 5'1_‘L1ﬁ"1 Parameter, Reset parameter,
Capture billing profile with alarm deacriptor
saufa Clear alarm descripter ﬁqgﬂﬁ £-3 wia
YhmsvigeInensEud |

230£10% VAC |
@EmFuiimoda viin 1 1a) way
230/400:&10% VAC .
(Fwduiimes= stia 3 wa)

grumladuse
Idannsnanuen
Taduse

17

v nnsanduiindriuansuundissvesiine
Ifhdiinmselind Femanefl 4-2 niamsmasey
Frenseud dmduiimedlnihdidnnseldnduyia
1 e uagni3ed 4-3 danfuiimaslui
audnvisetindolin 3 e
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=
Houlunisnegav

o oa
WHAAVINTUUA

HanNIsAtay

nagay Alarm 1 uwAtiimadindBdansolingd
wie 1 wa Inenmsveasunisazidanisig Wi

Asl Missing neutral detection kazNAEDY.

Alarm 1 unfiwesiWdrSidnnselindvlia 3 wa
Tnensnadgaunisagsiansidinda asdl e

Asau Terminal Cover

230+10% VAC, 5 A
(Emiuilmeds vl 1 wiz) usy
230/400+10% VAC, 5 A
(Ewuilinon ailn 3 e

19

nagau Alarm 2 uAdimesluddiannsednd
yim 1 idguaz 3 @ lagn1snagey Under
Vo'ltage Laenagpy Power Quality

1ypenin 207 VAC

(dwiufiwet via 1 e upz

dopndn 207/360 VAC
(ﬁ’m%’uﬁma{ﬂ ie 3 L)

20

naaau Alarm 2 unilimesIni3idnnseind
afim 1 wauay 3 1wa legnsnaaay Minimum

Voltage

200 VAC

(@wmSulinesy vile 118 wag -

200/300 VAC

@Fwduiiwmes 40 3 1wa)

21

npaau Alarm 2 wAllimaslWin8idnnseiling
gin 1 Wawas 3 vWa Lagnisnedsyu Over

Voltage

19NN 253 VAC
(AmSuimot e 1 wa) uag

| unpnan 253/440 VAC

Fwiuiimes atia 3 1)

22

nadou Alarm 2 wafimaslwidiinnsalind
vile 3 ld Inenisma@eau Wrong Phase

Sequence

230/400£10% VAC
(@wiuliineds vila 3 W)

23

Hlusunsudssyndunafaifouasiusunsy
Ussendupaisnitdmnaey nageumsidensio
(connect), 87UAN Parameter, Reset parameter,
Capture billing profile with alarm deacriptor
auma Clear alarm descriptor ﬁagﬂ'ﬁ 4-3

Suanladnday/

| daunsaanuan

a3 viedn
Alarm register

1 2 = [
yndeevizelal

24

Antsentudindifinansuuniigoveslinesd

IWiBidnnsetindndenisnaday Faased 4-2
dAwmdulwadlwihdidnnielindulia 1 Wa ues
mns5nadt 4-3 dwduiimeilwihddnnseiinduin
3 19d |

‘AfenudlAIn

wnaaiguiu

1 d 1 17}
Arnaulaean
Tswnsusegnd
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m9eit 4-2 eilfesnansdumsvaaeuresdimesinihdidnnsedndulin 1 e ve 5(100) A

ail

Wi

ASUEAdNE Digit vunitae LCD

9 ALENINA
1 Current date - DD/MM/YY or DD.MMYY or DD:MM:YY
2 Current time - HH:MM: or HH:MM:SS

3 Total kWh (import, export, absolute and net) | kwwh | XXXXXX, or better

4 Maximum kW demand (import and export) of | kW XX XXX, or better

the last reset |

5 Instantaneous active power kw XXXXX, or better

6 Instantaneous voltage (r.m.s.) V XAXK.X, or better

7 | Instantaneous current {r.m.s.) XXX._XX, or better

8 | Instantaneous power factor - XXX, or better

= 1Ay . = = a £ oo
'f59i 4-3 anideauanslunsneanuresdimoilihdidnvsedindaiin 3 tle wua 5(100) A-

Instantaneous power factor

fioft | Auandna Wi | AsuERINA Digit Ut 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 kwWh (import, export, absolute and net) | kWh | XXXXXX, or better
4 Total kvar (import, export, absolute and net) | kvarh | XXXXXX, or better
5 Maximum kW demand (import and export} of | kW | XX.XXX, or better -
| the last reset . . | _ | B
6 Maximum kvar demand (import and export) | kvar | XX.XXX, or better
of the last reset
7 Instantaneous active power kw/ XX.XXX, or better
18 'Instantan-eous tota[ reactive power | kvar | XX XXX, or betfer '
9 Instantaneous per-phase voltage (rm.s.) |V XXX.X, or better
10 Instantaneous per-phase voltage (rm.s.) | A XXX XX, or better
11 -

XXX, or better
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P> w LY : 1 ] -
JUT 4-2 sheghamihsannaniseiudiladise

4.2 veseunsieusefulusunsuUsgnadlddmivauanmin
nﬁwamaﬂu‘iﬂsmeUiuanmﬁlﬂfﬁwmumwﬂwma Lﬂum'ﬁwmﬁau'l.wuu Physical Layer
Way Data Link Layer mel.ammm’mﬁmﬁmammaﬂﬂﬂjmanmaunfﬂumﬁawuwnm __
(capture), 1wABSAN (reset) uazeuAn (read) ves Billing wae Alarm fulusunsaussynddlidmiy
muﬂwmwaqm'ﬁ‘lw"ﬂﬁd’aunﬁmh Faandlumisned 4-4 LﬂﬂlﬂmmuﬂﬁwunﬁmmﬁmL%uﬁaﬁ'u
fmasinihdldnnsetindlausgs IU?LLﬂiuﬂiuﬂﬂﬁ]ﬁ)uaﬂuﬂﬂ Parameter, Reset parameter, Capture
billing profile with alarm deacriptor 'i’JnWN Clear alarm descriptor mﬂ‘iﬂ‘ﬂ 4-3 Sniufiasyinas
saiannsidousiofuiineslitindidnyseing Tﬂagmmwaa‘gawmﬁu/mszmwmma%‘lﬂﬂw
Sidnvsedndiulusunsuuszynsozagluguiuy DLMS/COSEM (HDLC communication profile)
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. .=|. . a 1w ' ) [y w 1
an91e 4-4 Tmsmeaeumsdesseiulusunsuyssyndilddmiunuanmie

11

2
)]

=4
Ravlansnadau

aw oo
HWNAANNAUR

HANTNAHBU

= | cBe

Frelwlviundimasluihdidansotindutin 1 1Wa
w30 3 e vuna 5(100) A wiausuih 3 1ades
Iegludaiusiinay LavuanIAl Display
testing Lﬁ%i]gu |

230+109% VAC :
(@wsuionds 3la 1 wia) uas
230/400+10% VAC
(@wmiuiwed ¥iln 3 a)

¥lusunsulseanailidmiuaussmizeuag
Tusunsuysegndvosuddniidimadeu nagey
nsdausia (connect), 81U Parameter, Reset
parameter, Capture billing pro_ﬁle with alarm
deacriptor s7a1%a Clear alarm descriptor fagu
#l 43 Aowvhmssense s

grualadLse

Mlanansng
] va o

aledansa

o ar o I .
#A1sentuinafkanuunngnveiines
y o =, ar el | |
WAS B nnTeind Aanis1eR 4-2 APUNIS
naaeustunszLa dandulineslud
-]

1 L3 [ . cj ) o W
DannIpundrim 1 1Wd Lasm1Inay 4-3 @Iy
Awaslnididnnsedndviia 3 a

ol w
Avdadleann
wihaeifguiy

| -:‘ X 2
Amenlean
Tsunaudszynd

1 $renssualiundmasluiadidnnsatindiduy

. o ool '
sepsiian 15 unninanagau Total kWh

'230;10% VAC, 174 A _
Fmfullnes sila 1 we) uay
230/400£10% VAC, 17.4 A
(ﬁm%’uﬁmaéﬂ w10 3 1Wla)

U%’urﬁhmﬁiwnwuﬁlﬁu-dﬁmaﬂwﬁﬂ
-] = ¢ o = P
fdnnsedindifluseozaan 15 uiiienanoy

Maximum demand KW

230+10% VAC; 34.8 A
(Ewiuiwes ¥ila 1 a) uss
230/400+£10% VAC, 34.8 A
(@wiufimesa wila 3 wlel)

J¥uaanissrunsekalnuniieas Al
o 8 o € =y e
ANYIIHNALUUTZEELIAN 15 UIVILNONAADY
Total kWh

230+10% VAC, 17.4 A
(FEwsuliwess va 1 we) was
230/600+10% VAC, 17.4 A
@wduliwes= via 3 wa)

Tflusunsuusygnalidmiuanuanmhenadou
mMsideure (Connect), 811AN Parameter, Resat
parameter, Capture billing profile with alarm

deacriptor 53uMs Clear alarm descriptor A93U

230+£10% VAC

(FmFuiimoda siia 1 wa) uay.

230/-’-_1-00i10% VAC
@wiuiinada oiln 3 Wa)

| 1 v o o
gualdduse
Jsisnansoanu

’ . oo
AlAELSS

al - ar oo |
Y1 4-3 AERMNITRYATIENTELE
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12
foil | dovlamsvesou Afafiwun NANTSNAEDY
8 #nrsaatuiindrfuansuuntiseradiines | - Afigldmnn

LA B Eansednd fanns1efl 4-2 wdanas | nialfiguiy

nadasvdtenssua gansulinaslidl aitenlFon

Sifnvsadndeln 1 wa wagmsedl 4-3 dwdy TWsunsuuszynd
| fwmestwindidomsotnduile 3 e

s | nedeu Alarm 1 wnfwesiniadiBnnsoiing | 230+10% VAC, 5 A -
gile 1 a lnanisasraasunisasiantsly | (dwsulmed  18a 1 wia) uas
T nsdl Missing neutral detection Lay | 230/400+10% VAC, 5 A |
naaau Alarm 1 undwasldfrdiannsotind | (Ewiuiiwed= via 3 wa)

%l 3 1a lnenisasaageunisasdanisly
T nedl Warhasau Terminal Cover

10 | na@eu Alarm 2 unfimeslwindidnnsednd | tesndt 207 VAC | -
wiln 1 (dauaz 3 1ia Taon15ms59980u Under | (dmiduilines= viin 1 twe) uae
Voltage | wfounn 207/360 VAC

o (@wsulimei= vile 3 1a)

11 [ wagav Alarm 2 unfiwmaslWd1diannsoding | 200 VAC <
wila 1 awaz 3 wa Tnenismageu Minimum | @mdulimed siia 1 ia) wae
Voltage | 200/300 VAC |

| (@wsudimei= viin 3 we)

12 | hlsmedlwihdidnnsatindnduinagiuanius | 230£10% VAC -

| und (@miuiimes a1 wa) uas
230/400x10% VAC
| @wSulieds vla 3 1a)

13 | Mlusunsuussgndilddmivausnmbzouas |- gruAlagse
TUsunsuuszgnivesuiemidimeaey nagoy Maianunsoa
msiflense (connect), #7uA1 Parameter, Reset alidugae 1ia
parameter, Capture billing profile with alarm A Alarm
deacriptor TN Clear alarm descriptor fiag register 91
flas | gnieadali

14 | inrseatufindrfiuansuuntvevasiines |- | mﬁdm‘lﬁmn
TihBidnnsalindndnsvadey fansied 4-2 niaewiguriv
g mdviwasidBidnnselinduiln 1 wa uay Adiendldann

Tsunaulsegnd

M7 4-3 gmduiiwesiwididnnsefinduin
3 1d a




[ sl PE&Aé@eéDiaé

J

Data File()

'T Password for Meter reading and MD }

reset transaction() L. BLE connection Establishied}

79

Initiate BLE Connection(}

Request MTU Size{}

Response MTU Sizel)

Read Billing (Attribute 2}

Response Bi ting {Last record}

P )
7 I time stamp

S

Yes

Reset Max. Demand()

‘ﬁn,\'last record > 2 No |

Max. Demand Resetted()

Delay 1 Sed}

Request-Billing Profle()

Respanse-Billing Profile()

. Disconnect BLE sessiond)

BLE session ended_()

gﬂﬁ 4-3 Meter reading process

13
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= 1 3 LS
4.3 NREDUTEUSNIaNIGY DUABLATDIUVDYR

14

ﬂ"]i‘flﬂﬁBU'E“’EJ”‘VI’NﬂWiL;ﬂE)L'ﬂBLLﬂ mwauasvmﬁﬂﬂiu,nmﬂ'svmmm Amaslndn

wareuluFaeUfiRns

o - ' ' 4 L
- A9 4-5 qﬂﬁ‘ﬂﬂﬁwﬂﬁanSﬂg'ﬂ'Nﬂqiﬁjﬂumﬂl,l,ﬁgﬂ']u'f]ﬂuua

dildnnsollng LWBLLﬁﬂﬂﬂQ‘iu uﬁﬂﬁﬂi‘ﬂﬂﬂ‘i‘”ﬂ'}mLUB\W]‘U"ﬂﬁ'liﬂiﬂﬂﬂMﬂaﬂﬁ'l‘iﬂuvLﬂ IﬂﬂQ”LUUﬂTﬁ

$oil | Woulvnismasou fifadifmun HANTNAHBY

1| elWlduniimesludBidnnsatindeiin 1 e | 230£10% VAC -

%39 3 a YU 5(100) A wlaufuha 3 1A%0q | @wsuilmatm ¥in 1 wa) way
Thogluantugiiau uazuanasn Display | 230/400+10% VAC
testing 1@30du (Fwsuilmes= via 3 ia) _

2 | Mlusunsussyndilddmivausamissuay | - auslddusa
TUsunsuUszgnduasuddniidmaaey vingou Hlannsasnu
msilude (connect), 8uAn Parameter, Reset Aleaaie
parameter, Cathre billing profile with alarm
deacnptor $2UM4 Clear alarm descnptor pagy
‘r’l 4-3

3 | imseatuinszozneiisudeyalddige - drudlFduson

| | srengean
Taetszana
4.4 ‘mﬂaamusJ.,na'm"rmamat.l,aumwaua
AInadavsEezansidoudauazsudoyaseniniusLnsuUssynduasimaslui
didnvsading LwaLLamms.,avnﬂ'ﬂmtuJ'iummmmmum{i‘lumﬁmu%ga
msefl 4-6 3%'m'iwmaamzammﬂm%udaua3@'1%"@6

fofl | Reulunimassu Ffadiun HANISNARBU

1 mEﬂ.w’lumema{lwﬁ’nmaﬂmauﬂawm 1 mla 230+10% VAC -
w3 3 a 3um 5(100) A wheufune 3 wdes | @wiulimess ¥iin 1 wa) uas
’Lma’luﬁmu ¥4 wazuansen Display | 230/400£10% VAC
testing La5ady (@Enduiiined= ¥a 3 (Wa)

2 | Wlusunsuussynadlddmivauaamiog, |- g ladse
TUSLLH‘EN‘U%EJﬂm“?.IE}WIN’JﬁIEJLLﬂ”IiJiLLﬂi:JU'S”E!ﬂm Jaisnnsagnu
geusEnildavngou naaounisiioude alednsa
(connect), 814A1 Parameter, Reset parameter,

: Capture billing profile with alarm deacnptor
39UN9 Clear alarm descriptor msﬂw 4-3
3 [ yiniseatiudinssesnmitewdoyaldduda - gualddsad
' IYHULLIAN

TneUsuannd
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'U‘ﬂ'ﬂ 5 ‘uumaumwmﬁau

5.1 wmaumaaumﬁﬁama (connect) LLﬁ“’E]’l‘uﬂ’] (read) wmmma%’lﬂﬂwmmmwna
mmwumaumswmaaummama (connect) Lmvmum (read) mmumaﬂﬂﬁwamnmaunﬁ

FanandpafudtnsnageuLarIs M IANANIVAEY mLL@im’luiUw 5-1 - '5U1r'! 5-3

‘Eﬂﬁ 5-1 The connecting and reading test procéss
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: 311"?1'5-2 The ‘connecting and reading test process (continue)

16
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‘iﬂﬁ 5-3 The connecting and reading test process (¢continue)

5.2 ﬂﬁﬂﬂﬂﬂ(ﬂﬁﬂUﬂ'ﬁlﬁ]@Mmﬂﬂ‘lﬂﬂ‘iLLﬂ‘iﬁJﬂ‘iuHﬂmmﬂﬁﬁqﬁiU&’lu‘ﬂﬁmu‘lﬁl
'ﬂ']ﬂU‘UuME]uﬂ’linﬂﬁ@UﬂﬂﬁBUﬂW'ﬁL%@ﬂJﬂﬂﬂUIﬂ'ﬁLLﬂiMUi aﬂmm'lmﬂ'msm'\uﬁmwmw

ﬁa(ﬂﬂﬁaﬁﬂU’Jﬁﬂ’l‘iﬂﬂﬁBULLa”’Dﬁm‘i‘}ﬂNaﬂ’l‘i'Vlﬂ’dE]U mLLﬁm’Luiﬂw 5-4 - 3°.J‘m 5-5

gﬂ‘ﬁ 5-4 The connecting and reading test process with PEA’s application
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g‘dﬁ 5-5 The connecting and reading test process with PEA’s application (continue)
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53 ‘ﬁuﬂ@u‘ﬂﬁﬁE}Ui“B“ﬂ "IGﬂ']’iLﬁEHJG{ﬂLLE?SBI’]u%IEJMﬂ
mﬂuwumaumwmﬂauna NIINT9 L‘UE]?J?"IEJ LLﬂuS"IU‘UfJMa ‘Hﬂaﬁ"lﬂaﬁ)ﬂﬂ‘u‘lﬁﬂ? SNaFaUNaY

f‘a%'m‘mmwan'ﬁmaau ﬂﬂLLﬁﬂﬂu'ﬁﬁﬂ 5-6

‘311'7‘! 5-6 The communication distance test protess with PEA’s application

5.4 'ﬂumau‘wmﬁamvavnmmiﬁaumal,l,awmwuaua _
mmwumaumsmmaausq,aunmﬂm‘ifamaLLavmu‘uayamaammamnmsmﬁmaammm
FBsiauaniagau mLLﬁm'LugUw 5-7

gﬂﬁ 5-7 The reading time test process with PEA’s application
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3wl Tunn 5(100) A fidadedemsinumalulafiugysesdu 4.2 visnesfuage fanmuindon

Tunrsvaasunansluil

7.1 ﬁﬂﬁUﬁ‘ﬂﬂﬂﬂU

Audifoiawisniasvuuiiwesinfindeaius (Research Centre of Advanced Metering

Infrastructure (AMI)

oy ©1A13 TGGS Tu 4 o 408 1518 n.Us¥EITIUYF 1 Uwredading AU e
NRAVIMEMNLAS 10800 Tnséwi 02-555-2905 |

?.2 YA Meter Test System _
1) Three-phase Portable Power Source (120) A

Model PPS 400.3
Supply voltage 88 V - 280V, 45 - 65 Hz
Power consumption max. 500 VA

Influence of auxiliary voltage on the measuring results < 0.005 % at 10 % variation

Frequency range 45 - 400 Hz
Frequency resolution 0.01 Hz
Phase angle range -180° - +180°.
Phase angle resolution 0.01°

-Phase angle error < 0.1°

2) Electricity Meter and Instrument Transformer Test Systermn

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

4 e oo ¥ :
7.3 ipsnsamnivinuilddmivinsalusunsuussgndvas vadey

Samsung Ga[axy A30s

vaneLaviy SM-A307GN/DS

\ie$9u Android 10
nadtuasinswit A307GDXUSRTDL
vostuuaumediun 4.4, 177-18225791

© ReuansHaAILaHBYR 720 x 1560 Rinlwa (268 ppi)
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-Three-phase -autém‘atic' voltage regulators (AVR) for 22 kV and. 33
kv 50 Hz distibution System.

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

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

-5olid dielectric -thre“e~pha'Se---autpmiatic reclosers for 22 KV and. 33.
KV 50 Hz distribution System

<Autormatic switching equig ment for HV DOWer capacitor Bank
-Single-phase and Three:phase electromeéchanica and electronic
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