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

General material and packing instructions.

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

" Scope

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

electrical quantities completed with their functions and accessories.

. Standards

The electronic energy meters with wireless communication (hereinafter called the meters) shall be
manufactured and tested in accordance with the following standards: -

Thailand Industrial Standard (TIS)

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

for aétive energy (classes I and 2)

International Electrotechnical Commission (IEC)

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

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

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

Static meters for reactive energy (classes 2 and 3)

And all other relevant standards unless otherwise specified in these specifications.

PEA will also accept the meters tested in accordance with the later edition of the above standards.

PEA will also accept the type test report in accordance with the previous edition of the above

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

significant change test item(s) and/or additional test item(s) will be also accepted.
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1e Principal requirement

1c.1 Service conditions and installation

The meters shall be weatherproof and dustproof designed and constructed for outdoor installation on

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

Altitude

Ambient air temperature
- Average relative humidity in any one year

- Climatic condition

le.2  Ratings and characteristics

up to 1,000 m above sea level

up to 55 °c

up 0 95 %

tropical climate

The mintmum requirement of ratings and characteristics of the meters shall be according to Table 1:

Ratings and characteristics of the meters.

Table 1

Ratings and characteristics of the meters

Operating voltage V AC 230 10% 230/400 £ 10 %
Current rating, direct connected, I(I_,,) A 5(100) 5(100)
Reference frequency Hz .50

Accuracy ciass

- Active energy - 1 1

- Reactive energy - - 2
Protective class - I

Degree of protection - IP 54

Maximum operating temperature - 7 © up to 55

Maximum limit range of operation temperature © up to 70

Rated impulse voltage withstand | kv 6

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

requirement”
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1c.3

ledd

1c.3.2

1c¢.3.3

1c.34

Constructional requirements

The meters shall have constructional requirements as follows:

Mounting

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

holding terminal biock.

For the 3-phase meters shall be arranged for at least three-point mounting. Mounting holes shall

" accommodate 5.0 mm mounting screws. The upper mounting hole should be external or back of the

body, and the two (2) lower mounting holes shaﬂ be on both sides of the meter-base bottom part

-which'is hblding terminal block, and the two (2) lower mounting holes shall be within the area of the

perpendicular projection of the terminal cover.

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

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

Meter cover

The meter cover shall be made of UV-resistance, high iﬁlpact-resistance, and - self-extinguishing

~ polycarbonate. The meter cover shall be permanent seal such as using ultrasonic welding, chemical

welding, lock type, etc. Sealing with glue or shear bolt shall not be accepted. The meter cover which

can be opened wiﬂiout-breakjng shall not be accepted.

Terminals and terminal block

The terminals shall be made of high-conductivity solid brass, or solid b_rass'with nickel-plated or tin;plated.

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

The terminals and screws shall be suitable for using with aluminium and copper insulated cables having

dimensionis according to Table 2: Dimensions of terminals and cables used with the meters. Each

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

combination (Combo).

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

manufacturer, .

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

size speciﬁéd in Table 2 are installed.
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The terminals and screws shall be designed to protect a deformation of the conductors (After
instaliation, the conductors shall be refnoved from the terminal blocks easily.without deformation or
damage of the conductors, in case chaﬂge or replacing the meter). The design of the terminals and
screws shall be described by the bidders. |

Table 2

Dimensions of terminals and cables used with the meters

- 5(100) up to 50 9.1 12.1 9:3 at least M6

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

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

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

the terminal cover.

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

meters respectively.

L L
SOURCE LOAD
N N '

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

OO0 00 Q0 00

SOURCE

LOAD

aw p =z
o w P 2

Figure 2: The standard connection diagram of 3-phase meters
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1¢,3.6

1c.3.7

Nameplate .

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

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

(1) SUPPLIED BY PROVINCIAL ELECTRICITY AUTHORITY
(2) PEAmumber  : PEA XXXXXXXXXX |
- (XOXXXXXXXX is the number to be marked on the nameplate which shall
be given by PEA after the final of bid consideration.)
(3) Barcode . : The barcode to be marked shall be the same as PEA’s number mentioned in
Item (2). The barcode symbology shall be Code 128 according to ISO/IEC
15417)

(4) Contract number : The number to be marked on the nameplate which shall be given by PEA

'aﬁer the final of bid consideration. '

The example of the nameplate is shown in Figure 3,

T _
,

0 10000

Ratings

& Trademark
PEA XXXXXXXXXX Manufacturer

NI |

Ceontract number - e
SUPPLIED BY PROVINCIAL ELECTRICITY ACTHORITY

Figure 3: Example of meter’s nameplate

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

environment protection or laser marking on the meter cover.

Polycarbonate

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

_ resistant grade.

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

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

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

1¢.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 td 220 mm, the distance between the lower terminal block and lower
terminal cover shall be between 20 and 30 mm.

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

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

- 150 mm z 140 mm

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 3SO % 150 mm (width x length x

'height) as shown in Figure 5.

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

In case the length less than 350 mm, the dis'tanc.e between the lower terminal block and lower terminal
cover shall be between 40 and 65 mm. |

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

190 mm : 150 mm

s e N \

350 mm

B O T

Figure 5: Dimensions of the 3-phase meters
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lc.d4
led.l

Mgasured values and register unit
Measured values and the register unit for 1-phase meters
The minimum requirements of quantities measured and displayed by the meters shall be according to

Table 3: Quantities measured and 'displayed of the 1-phase meters.
The display shall be at least a 6-digit LCD.

Table 3

Quantities measured and displayed of the 1-phase meters

Display testing - All of the display
Current date : B - | DD/MM/YY or DDMM.YY or DD:MM:YY
Current time - | HH:MMorHILMM:SS.
Total kWh” (import“, exports) , absolute” and net”) kWh | XXXXXX, or better
Maximum kW deﬁmd (import and export) of the last reset | kW XX XXX, or better
Instantaneous active power ' kW XX.XXX, or better
Instantancous voltage (r.m.s.) | : v XXX.X, or better
Instantaneous current (rm.s.) ‘ ' A . XXX XX, or better
Instantaneous power factor : ' - X.XX, or better

Note: ? The leading zcro shall not be shown. '

3

4)
5
6)

n

The group of Total kWh shown on the display sﬁall be factory programmable and shall be also configured and
programed by using the supporting software when PEA réquircs, to display only one (1) of three (3) gfouj:s mentioned
below, PEA will give the prefer display group(s) to the Contractor after signing the contract. The groups of Total kWh
are as the following: N ' ' '
(1) Group 1: Total Import kWh and Total Expert kWh

(2) Group 2: Total Absolute kWh

(3) Group 3: Total Net kWh

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

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

Export is energy received to the PEA’s grid.

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

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

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

or arrow or Plus (+) or Minus (-) signs on display automatically or by pressing the actuator.
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The regisfer unit shall be a solid-state microprocessor-based register with internal memory. The
internal memory shall be a non-volatile semi-conductor type. In case of a power outage, the internal
memory shall be stored data. '

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

measured qﬁantities_ on LCD display shall be 8 mm.
The LCD display shall have the capability to operate under temp'erature up to 35 °c.

The register unit shall have the following dis;:;lay operating modes: -
(1) The default mode; according to the following;
(1.1} Group 1: Total Import kWh and Total Export kWh
Display scrolling only Total Trnport kWh for 10 seconds, Total Export kWh for 10 seconds,
and Display testing for 5 seconds.
"(1.2) Group2: Total Absolute kWh ,
Disl.)lay scrolling only Total Absolute kWh for 10 seconds and Dispfay testing for 5 seconds.
(1.3) Group 3: Total Net kWh '
Display scrolling only Total Net kWh for 10 seconds and Display testing for 5 selconds.
The group of total kWh and the scrolling tirﬁe shall be configurable by PEA. '
(2) Manual mode, the actuator on the meter’s panel shall be used for starting the display sequence
and showing the'varioﬁs- stored data according to Table 3 and the group selected or configured By
PEA. The meter’s display shbuld return to default mode if the actuator is not operated for more

Ithan 10 seconds.

In case of a power outage, the 1-phase meters shall display follow depending upoh the group selected
or configured By PEA on pressing the actuator:
(1) Group 1: Total Import kWh and Total Eprrt kWh
(1.1} Total Import kWh
(1.2) Total Export kWh
(1.3) Maximum Demand Import kW (last reset)
(1.4) Maximum Demand Export kW (last reset)
(2) Group 2: Total Absolute kWh .
(2.1) Total Absolute kWh
(2.2)° Maximum Demand Import kW (lasf reset)
(2.3) Maximum Demand Export kW (last reset)
(3) Group 3: Total Net kWh
(3.1) Total Net kWh
(3.2) Maximum Déemand Import kW (last reset)
(3.3) Maximum Demaud Export kW (last reset)
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1c.4.2 Measured values and the register unit for 3-phase meters

The minimum requirements of quantities measured and displayed by the meters shall be according to

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

Table 4

Quantmes measured and dlsplayed of the 3-phase meters

8

Note: The leading zero shall not be shown,

9

Display testing - : All of the display
Current date , : - | DD/MM/YY or DD.MM.YY or DD:MM:YY
Current time ' o _ - HH:MM or HILMM.:SS
Total kWh” (importm), export“), absolute'” and netm) | kWh XXXXXX, or better
Total kvarh” (imporflol, eprrtm, absolute' and net'™) kvarh |- XXXXXX, or better
Maximum kW demand (import and export) of the last reset | kW XX XXX, or better
Maximum kvar demand (import and export) of the last reset | kvar XX XXX, or better
Instantaneous total active power kW XX XXX, or better
Instantaneous total reactive power kvar XX XXX, or better
Instantanéous per-phase voltage {r.m.s.) | v XXX.X, or better.
Instantaneous-pcr—phase current (r.m.s.) A XXXXX or better
Instantancous total pdwer factor - X. XX, or better

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

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

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

groups of Total kWh and Total kvarh are as the following

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

(2) Group 2: Total Absolute kWh and Total Absolute kvarh

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

The values of Total kWh and Total kvarh shall be displayed only for integer number (no rou.nchng)
" Import is energy delivered from the PEA’s grid to the customer.
Export is energy received to the PEA"s grid. ,
Absolute is the sum of absolute import and absolute export energy.

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

Each quantity in Table 4 shall be displayed with the identification code, which conﬁrms that quantity

complies with PEA's requirement. The identification code shall be specified in Table 5: Identification

code of the 3-phase meters.

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

software when PEA requires,
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Table 5

Identification code of the 3-phase meters

090 Current date

091 Current time

000 Total kWh import

009 Maximum kW demand import (last reset)
100 Total kvarh import

109 Maxirum kvar demand import (last reset)
300 Total kWh export

© 309 | Maximum kW demand export (last reset)

400 Total kvarh export.

409 Maximum kvar demand export (last reset)

" 600 Total kWh absolute |

700 Total kvarh absolute

800 "Total kWh net

900 Total kevarh net

093 | Instantaneous total active powet
193 | Instantaneous total reactive power

500 Voltage phase A

501 Voltage phase B

502 Voltage phase C

503 Current phase A

504 | Current phase B

505 | Current phase C

512 Power factor phase A

513 Power factor phase B

514 Power factor phase C

515 Total power factor

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

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

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 sh_all be 8 mm.
The LCD display shall have the capability 1o Opérate under temperature up to 55 °c.

The register unit shall have the following display operating modes:
(1) The default mode, according to following: _
(1.1) Group 1: Total Import kWh and Total Export kWh

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

and Display testing for 5 seconds,

(1.2} Group 2: Total Absolute kWh

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

(1.3) Group 3: Total Net kWh

_ Display serolling only Total Net kWh for 10 secondsand Display testing for 5 seconds.

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

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

~ and showing the various stored data according to Table 4 and the grdup selected or configured by

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

than 10 seconds.

In case of a power outage, the 3-phase meters shall display follow depending upon the group selected

or configured by PEA on pressing the actuator:
(1) Group 1: Total Import kWh and Total Export kWh
(1.1} Total Import kWh
(1.2) Total Export kWh
(1.3) Maximum Demand Import kW (ast Teset)
(1.4) Maximum Demand Export kW (last reset)
(2) Group 2: Total Absolute kWh |
(2.1) Total Absolute kWh
(2.2) Maximum Demand Import kW (last reset)
(2.3) Maximum Demand E}iport kW (last reset)
(3) Group 3:‘ Total Net kWh
(3.1) Total NetkWh -
(3.2) Maximum Demand Import kW (laét reset)
(3.3) Maximum Demand Export kW (lgst reset)
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1c.5  Features and funcﬁons

1c.5.1 Load profile function
The load profile data shall be an average value measured in each 15-minute period (block demand),
and the timestamp shall be done at the end of each period. In normal operation, the maximum demand

which recorded in the load profile data shall be the same with the maximum demand which shown on

the register unit.

The detail of load profile data shall be according to ANNEX 1: Table SA and Table 6A for 1-phase
and 3-phase meters r'espectively. The load profile status shall be according to ANNEX 1: Table 7A.

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

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

1¢.5.2 Maximum demand zero reset

The maximum demand shall be able to be reset with PEA’.s mobile application and manufacturer’s

mobile application.

1c.53 Tampering detection and alarms for i-phase meters
1c.5.3.1 PEA’s low voltage distribution system
The 1-phase meters shall be designed to install in PEA’s low voltage distribution system in Figure 6,

the meter shall operate correctly and measure accurately.

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

Figure 6.

i |
i i i |
R oa-y |

ot

Figure 6: The earthing system of PEA’s low voltage distribution system
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The 1-phase meters shall be operated under the following normal conditions:
(1) Tncase of no enefgy.consumption (circuit breaker is opened), the 1-phase meters shall not record

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

shown in Figure 7.

" m—

Figure 7: In case of no energy consumption (circuit breaker is opened)
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(2) TIn case the customers use electric energy (circujt 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.

51 ﬁzugm ST
EhiELEREEE
e

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

1c.5.3.2 Anti-tamper features
The 1-phase meters shall have at least the following anti-tamper features:
(1) Missing neutral
(2) Magnetic interference _
(3) Phase and neutral interchange (Phase and neutral interchange will be effective with bid invitation
date from 1% January 2022) |

_ In case tamper occurred, the 1-phase meters shall be designed the waiting time (for processing) before
tamper detection. The waiting time shall be between 55 seconds and 120 seconds according to
manufacturer’s design. '
Each anti-tamper feature shall be able to enable or disable by using the supporting software when PEA

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

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

following tamper conditions:

(1) Missing neutral |
In case missing neutr.al is detected as shown in Figure 9, the Actual Current shall be recorded.
The values of total kWh shall be equal to the Actual current x 230 V x 1 (unity power factor) x
Time. The backup power supply shall support up to 60-day—continuous operation in this
condition. In this case, the I—phase meters shall display only Total kWh by pressing the actuator,
shall be able to record an event with date and time in the non-volatile memory according to

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

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

the operating of meters that shall be work properly.

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

date from 1" January 2022)

- In case input phase and'neutra_l connections are interchanged, load return is connected to local
earth and it ig ndt returned to the meters, as shown in Figure 10. In this case, the meter shall
record thé event with date and time in the non-volatile memory of the meter according to
Annex 2: Table 1B, but it is unnecéssa.ry to measure energy correctly and accurately and fhe

alarm signal shall not be shown.

|t

| -

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 phase and neutral connections are interchanged, load return is connected to local
earth and the meters, load is returned to local earth and the meters, as shown in Figare 11.In
this case, the metér shall record the event with date and time in the noﬁ-volatile niemory of
the meter according to Annex 2: TablerlB', but it is unnecessary to measure energy correctly

and accurately and the alarm signal shall not be shown.

- ‘ Figure 11: Input phase and neutral connections are interchanged,

load is returned to local earth and the metei's

A method for each condition of tampering detection shall be described by the bidders and shall be
-submitted with the bid.
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1c.5.4

1c5.5

1e.5.6

Tampering detection and alarms for 3-phase meters
The 3-phase meters shall have the following tampering detection features and shall be able to record an
event with date and time in the non-volatile. memory of the meter according to Annex 2: Table 1B and

register forward energy correctly and accurately under the following conditions:

(1) Incoming main is connected to outgoing terminals,' and load is connected to incoming terminals.

This function shall be programmable to disable by the supporting software.

(2) In case of terminal cover is opened, the 3-phase meters shall be able to rec.ord the event but shall
not be show alarm signal on the display or LED. | '
In the case of the 3-phase meters without “Terminal cover open detection”, the bidder shall
provide other methods such as using the unopened sealed box. In this case, the bidder shall
prepare the unopened sealed box for spare parts of three (3) % of the proposed meter. |

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

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

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

submitted with the bid. | |

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

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

manufacturer’s design.

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

Over and under voltage detection

The meters shall detect an over voltage (more than 230 V + 10%) and under voltage (less than
230V - 10%) of the system when it occurred over 60 seconds continuously and shall record é.s an over
voltage and under voltage events respectively. After the over voltage and under voltage events
recorded il the system voltage is recovered to normal voltage (230 V + 10%), over 60 seconds

continuously, the meters shall record as a normal voltage event. All events can be downloaded by

- using local and wireless communication.

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

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

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

le.6.2

1c¢.7

1¢c.8

1c.9

Communications
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” attached.

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

Functional 's_elf—checking .

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

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

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

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

Real-time clock and calendar

The meters shall have an internal real-timé clock and/or a crystal-controlled time-clock for providing

_ calendar functions (such as the time of day, date, year, etc.). The acéuracy of the clock shall be £2.0

~ seconds per day, or better.

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

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

le11

1c.12

1c.13

Backup power supply

The backup power supply shall be provided for keeping time in case of a power outage. The backup
power supply shall be the battery and/or super 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 méeti_ng above condition shall be accepted. If the feplaceable type
batteries are proposed, the batteries shall be commercially standard type.

Pulse output ' |

The I—phase meters shall have LED pulse oufput 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 unpulse/kWh) _
and reactive energy accuracy (ﬁx unpulse/lwarh) two (2) separated outputs shall be provided.

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

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

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

" (1) Group 1: Password for administrators to write the software, set the system of the meters such as

set function, set time, set password security for each group, and reset the register value.
The value of Total kWh cannot be changed.

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

Supporting software

The supporting software shall have at least the follbWing features and functions:
- Graphical User Interface (GUI) based

- Manual data retrieval ‘

- Display all measured quantities

- Uploading ﬁrmwa.re1 &

" - User authenticity on access levels

- Supporting meter calibrationm)
- Clearmg meter data'®
- Configurable of all parameters and programmable according to the following items:
(1) Groups of Total kWh {only for 1-phase meters)
(2) Groups of Total kWh and Total kvarh (only for 3-phase meters)
(3) Scrolling time for default mode of display
(4) Identification code (only for 3-phase meters)
(5) Anti-tamper features. |
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1c.14

1¢.15

- Writing all parameters completely at once

- Operating on Microsoft Windows 7, or later version _

Note: ' PEA will also accept the proposed supporting software wifhout uploading firmware and/or supporting
metef calibration functions and/or clearing meter data, but in this case if's responsibility of the contractor
and the meter's manufacturer to upload firmware and/or calibrate the meters and/or clearing meter data
when the meters have a malfunction or PEA request, for the whole lifetime of the meters (ten (10) years
commancihg from the date of the meters are accepted by PEA). The contractor and/or the meter's
manufacturér 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 calculation sheets, test reports, etc. showing the Mean Time to Failure (MTTF)

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

Samples

The bidders have to supply three (3) samples of the proposed meters with neceséary accessories for
testing such. as notebook, optical probe, supporting software, etc. to PEA within five (5) Work.ing' days
counted from the bid closing date. The sample_, shall be the identical of the proposed meter.

The bidders who cannot supply the samples shall be rejected.

PEA reserves the right to test/check the samples according to the test items specified in Table 6 :

Sample test/check items. In the casc of the failing test/check results or the defective or inoperative

meters during the test, the bidders shall be rejected.

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

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

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

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

above condition will be rejected.

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

returned after bid consideration,
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Table 6
Sample test/check items

o
= e

L. T test items according to reference standards such as tests of accuracy requirements, tests of
insulation properties

2. Physical properties checking, consisting of:
2.1 Meter cover (see 1¢.3.3)
2.2 Terminals and terminal block (see 1¢.3.4)
2.3 Terminal cover (see 1¢.3.5) only for physical propefties do not include connection diagram
2.4 Dimensions of the 1-phase meters (see 1¢.3.8) 7
2.5 Dimensions of the 3-phase meters (see 1¢.3.9)
2.6 LED for showing pulse output {see 1¢.11) (hardware)

3. Measured values and register unit, consisting of:

| 3.1 Measured values and the register unit for 1-phase meters (see 1c.4.1)

3.2 Measured values and the register unit for 3-phase meters (see 1¢.4.2)

4. Function tesf, consisting of: 7

4.1 Tampering detection and alarms for 1-phase meters (see 1c.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 1¢.6)

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

1.2 Terminals screws (see 1¢.3.4)
1.3 Connection diagram (see 1¢.3.5)
1.4 Nameplate (see 1¢.3.6)

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 under voltage detection (see 1¢.5.5)
2.4 Fun’ctional_ self-checking (see 1c.7)
2.5 Security system (see 1¢.12)

3. Supporting software (see 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.l

Packing _

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

The following minimum information shall be marked on the package:

(1) Manufacturer’s name or Trade mark

(2) Type/model '

(3) Current rating

.(4) PEA’s number

(5) Contract number

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

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

The wooden case shall be designed to be movable by a forklift truck in such a manner that the truck’s

forks can be inserted at any side of the bottom of the case.

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

be treated with wood preservative.
Plastic foam shall not be accepted.

Tests and test reports

Routine test

Each meter shall pass the manufacturer’s standard routine tests, and also pass the following tests in

“accordance with the relevant standards: .

(1) AC voltage tests

(2) Limits of error dué to variation of the current
(2.1) 0.05L, p.f 1.0, balanced phaée
(2.2) 0.11, p.f. 1.0, balanced phase
(2.3) 0.2 L, p.f. 0.5L {inductive load), balanced phase
(2.4) 0.271,p.f 0.8C (capacitive load), balanced phase
(2.5) L,p.f 1.0, balanced phase .
(2.6) L, p.f. 0:5L (inductive load), balanced phase
(2.7) L, p.f. 0.8C (capacitive load), balanced phase

(2.8 I, p.f. 1.0, unbalanced phase (only for 3-phase meters)

(2.9) L, p.f 1.0, balanced phase '
(2.10) 1., p.f. 0.5L (inductive load), balanced phase
(2.11) I,,,, p-f. 0.8C (capacitive load), balanced phase
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le.2 _

(3

@

(5)

(®

(7

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

Test of meter constant

Initial start-up of the meter

Test of starting condition

Test of no-load condition

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

Type test

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

(1) Tests of insulation properties

@

(3

@

(1.1)
(1.2)

Impulse voltage tests

AC voltage tests

Tests of accuracy requirements

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

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

Tests of electrical requirements

(3.1)
(3.2)
(3.3)
(3.4)
3.5

Test of power consumption

Test of influence of supply voltage

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

Test of influence of heating

Tests for electromagnetic compatibility (EMC)

(4.1
(4.2)
(4.3)
(4.4)
(4.5)

(4.6)

(4.7)

Radio interference suppression

Fast transient burst test |

Damped oscillatory waves iminunity test (only for CT opcratcd 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) Tests of the effect of fhe climatic environments
(5.1). Dry heat test .
(5.2) Cold test
(5.3) Damp heat, cyclic test
(5.4) Solar radiation test
(6) Mechanical tests
(6.1} Vibration test
(6.2). Shock test
(6.3) Spring hammer test _
(6.45 Tests of protection against penetrat_ion of dust and water

{6.5) Test of resistance to heat and fire

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

following:

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

or independent laboratories/institutes which are accredited accordingrto TIS 17025 or ISO/TEC

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

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

submitted with the bid for consideration.

{2) Thailand's national laboratories, institutes, universities, and electric utilitics, as follows:

- National Metal and Materials Technology Center (MTEC)
- Electrical and Electronic Products Testing Center (PTEC)
- Thai Industrial Standards Institute (TISI)

- Electrical and Electronics Institute (EEID)

- Department of Science Service (DSS)

-+ Testing Laboratory, Elecirical Engineering Department, Faculty of Engineering,

Chulalongkom University
- Electricity Generating Authority of Thailand (EGAT) .
" - Metropolitan Electricity Authority (MEA)
- Provincial Electricity: Authonty (PEA)

-~ Other laboratories, mstrrutes universities or electric utilities approved by PEA

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

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

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

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

consideration.
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1e.3

The bidders or manufacturers who prefer to carry out the type tests of the meters with the laboratories

or by the manufacturers themselves without the qualification mentioned above, the detail of the test

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

proceeding the tests and before the bid closing date. PEA reserves the right to send representatives to

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

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

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

The type test reports shall be made on the same product, type/model, physical properties, and all

ratings of the meter(s) which PEA want to purchase.

- The type test reports shall be submitted with the bid.

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

followihg 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 c;ase the proposed meters has been registered for PEA Product Acceptance, the not-expired
registration certificate éounfed to the bid closing date can be submitted, or
(3) In case the proposed meters has been registered for Product lists for substation turnkey project, the
not-expired registration certificate counted to the bid closing date can be submitted instead
However, the document in case (1) and (2) shall be proved that the meters specified in the PO or
registration certificate shall be the same product, type/model and all ratings as the proposed meters for
this bid and shall be used the same PEA's specification number. In case (3), the meters specified in the
registration certificate shall be the same product, type/model, and all ratings as the proposed meters for
this bid. ' | |
The cost of all tests and reports shall be borne by the manufacturers or bidders.

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

the acceptance test are specified in the “Addendum 17 attached.

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

~ manufacturer’s laboratory.

The cost of all tests and reports shall be borne by the contractor.
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1f Other critical documents
The other critical documents of the proposed electronic energy meters and accessories shall be .
submitted with the bidras follows: |
(1 Cétalogue, rating, and characteristics of the electronic energy meters, communication modules,
and accessories
(2) Details and drawings, with dimensions in mm, 0{ the electronic energy meters, communication
modules and accessories |

(3) Description of the supplicd communication and supporting software
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c2

2a

2b

Material and packing data of the electronic energy meters

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

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

accessories (See pages 30 of 30).

Packing details

Packing method (shown by drawing(s), and describe packing materials, the wooden case only)
Dimensions of each package in cm

Gross weight of each package in kg

Net weight of each package in kg |

Number of packages in each wooden case

: . R 3
Volume of each wooden case inm™ .

Gross weight of each wooden case in kg

Number of wooden cases

‘Type of storage facility required {(indoor, outdoor)
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Note:

Conditions for documentatlon and consu:leratmn

1.

The Contractor has to supply the following documents, before shlpment/dehvery, for each type of

the ordered meters and accessories.

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

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

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

1.4 Six (6) copies of instruction of the communication protocol and securlty system (in English
and Thal)

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

The above documents shall be sent to the following address:

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

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

Partial shipment/delivery is allowed.

The Contractor shall send the firmware or operation program which suitable for PEA’s
requirement ‘such as PEA’s eleclric'ity- tariff, etc. to Meter and Transformer System

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

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

date of receiving firmware or opetation program.
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Critical documents of the proposed electronic energy meters with wireless communication and accessories

1 | Description of method for each condition of tmpering O ves
detection, as méntioned in 1¢.5.3 and 1¢.5.4 | E _

2 Documents such as calculation sheets, test reports, etc. O ves O o
showing the Mean Time to Failure (MTTF) of the -
proposed electronic energy meters is equal to or more
than ten (10) years, as mentioned in 1¢.14

3 Major test Teport or major test certificate’ O ves O o
(In case of the bidder submit the major tést report or
major test certificate instead of submitting the sample for
Major test/check items of 1¢.15)

4 List of routine tests, as mentioned in 1e.1 O oves U o

5 Type/design test reports with detail of testing O ves O o
laboratories/institutes, or
The copy of previous Purchase Order (PO) or Contract 0 ves W No
with List of suppliers or Proposal form, or |
PEA Product Acceptance registration certificate, or O ves O o
Product lists registration certificate L ves (o

6 | Documents for showing the manufacturer’s experience. O ves U o
(In case of the test by the manufacturer's laboratory 'or ‘
other independent laboratorics without qualification
mentioned in (1) or (2} of 1e.2 Type test)

7 | Catalogue, rating, and charactéristics of the electronic | L Yes [ No
energy meters, communication modules, and accessories,
as mentioned in 1f

8 Details and drawings, with dimensions in mm, of the D Yes Ld No
electronic energy meters, communication modules and '
accessories, as mentioned in 1f

9 Description of the supplied communication and U ves Ono
supporting software, as mentioned in 1f | |

10 | Packing detaﬂs, as mentioned in 2b Oves Qo

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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PEA '
Item Material Qu.antity Description
No.
1 1060050019 1 lot _ 1.1 ..2.40. 000 set(s) Electromc ehergy meter, l-phase 2-wire, direct connected, w1th
. Operating voltage : 230x10% VAC
Current rating, I,(I_..) : 5(100) A

Complete with:
1) Supporting software
2) Instruction manuals for meter and software in Thai and English

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

L.” The bidders have to quote the unit costs.

2. Training course conducted by' a specialist from the manufacturer shall be

provided by the contractor, for PEA's personnel, not less than two (2) days, for
installatio_n, operation, configuration, and maintenance of the meters including'

the software. The training course shall be free of charge.

3. The contractor has to guarantee the quality of the meters for five (5) years

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

: ]IlOp erative meter.
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1. DLMS/COSEM Communication Profile

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

ANNEX 1

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

is show in the Figure 1A,

Connection | COSEM
Managernent | Process
F 3
y
=
5 a; Bluetooth GATT
= 3 profile
a
A
— \ 4
8 5
CO BLE PHY
& -

2. Billing Data

HDLC Paytoad

Traller

BLE Payload

BLE
Trailer

Figure 1A: HDLC communication profile

Typical purpose of billing data is the reported of encrgy consumption of elecironic meters. The billing data

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

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

in Table 2A for 1-phase meters and in Table 3A for 3-phase meters.

The meters shall be able to record at least 12 billing periods of the billing data.
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Table 1A

Billing Parameters

1 | logical name (static) octet-string R

2 | buffer (dyn.) array R

3 | capture_objects , (static) array R

4 | capture period = - . (static) double-long-unsigned R 0 ; Asynchronous
.5 | sort_method . (static) | enum R (1) FIFO

6 sort_object (static) capture_object definition R 0

7 | entries_in_use (ﬂyn.) double-long-unsigned R

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

1 reset {data) 0 ) Use to clear billi:;g data

2 | capture (data) m
3 reserved from previous.vei'sions 0

4 reserved from previous versions ]

Table 2A

1-phase meter’s Billing Capfﬁre Objects

Clockobject | 0 | 0 [ 17| 0 | D | 255 | Time stamp using system clock = octet-string [9] g8 | 2
Total kWh ilo0 1 8 0 | 255 | ZLi Active powert (QI+QIV); 0 Wh [30] | double long unsigned [6] 3 2
(Cumulative) | ' Time integral 1; Rate 0 ) .
. 1o 2|8 |0 |25]|Zu Active power- (QIL+QIT); 0 Wh [30] douﬁle_long_unsig:ed 6] | 3 2

) Time integral 1; Rate 0 ' ‘
Total kWh 1|o0]15] 8| 0! 255 | 2L Active power ' ¢ | Wh([30] | double long unsigned [6] | 3 2
absolute _ (abs(QI+QIV)-+abs(QII+QIIT));

) ) . | Time integral ; Rate 0 (0 is total) _
TotalkWh | 1 | 0 |16 | 8 | 0 | 255 | ZLiActive power 0 Wh [30] | double long (5] 3 2
net ‘ . (abs(QI+QIV)-abs(QII+QIID); ' '
. Time integral 1; Rate 0 (0 is total) ] 7

Max.Demand | 1 | 0 | 1 | 6 [ 0 | 255 | ZLi Active power+ (QI+QIV); Max. 0 W[27] | double_long unsigned {6] | 4 2
(Last reset) 1 (0] 2 6 0 | 255 | ZLi Active power- (QII+QIII); Max. 0 W [27] | double_long_unsigned [6] 4 2
Minimum’ 1.0 (12} 3 | 0 |25 | Voltage; Min. -2 V[35] . | long unsigned [18] 3 2
Voltage ‘ '
Alarm 0| 09798 20| 255 | Alarm Descriptor object 1 . double_long_wnsigned[6] 1 2
Descriptor 1
Alarm : 0| 0| 97|98 | 21| 255 | Alarm Descriptor object 2 "1 double long unsigned[6] 1 2
Discriptor 2

Note: The unit of Max. Demand (Last reset) shall be “W* (Wait). 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 0|0 1[0 0 | 255 | Time stamp using system clock octet-string 9] 8 2
“Total k'Wh 1]0 1 8 0 | 255 | ZLi Active powert (QI+QIV); 0 Wh {30] | double long unsigned [6] 3 2
(Cumulative) . Time integral 1; Rate 0
1{0)| 2| 8| 0| 255 | ZLiActive power- (QII+QIiI); 0 Wh [30] | double_long unsigned [6] | 3 2
. Time integl"al I; Rate 0 -

Total kWh 1|0 |15] 8 | 0 |25 | ZLiActive power 0 Wh [30] | double long unsigned [6] | 3 2
absolute (abs(QIHQIV)-+abs(QII+QIID);

_ Time integral 1, Rate 0 (0 is_ total) )

Total kWh 10 |16| 8 | 0 | 255 | ILi Active power 0 | WhiI30] | double long {5] 3 2
net (abs(QI+QIV)-abs(QII+QIID);

Time integral 1; Rate 0 (0 is total)

Max. 10| 1] 6 |0 |25 | ZLiActive powert+ (QI+QIV); Max, 0 W[27] | double long nsigned [6] | 4 2
Demand 10| 2| 6| 0|25 | ZLi Active power- (QII+QIII); Max. ¢ W [27] | double_long unsigned [6] | 4 | 2
(L.ast reset)

Minimum 1|10 [32(3 0 | 255 | L1 Voltage; Min. -2 V{35] loﬂ&msi@ed [18] 3 2
Voltage of L1 .

Minimom 10|82 |3 0 [ 255 | L2 Voltage; Min. -2 Vv [35] long unsigned [18] 3 2
Voltage of L2

Minimum 1|10]|72:3 0 | 255 | L3 Voltage; Min. 2 V [35] long_unsigned {18] 3 2
Voltage of 1.3

Alarm 0| 0| 97|98 | 20 | 255 | Alarm Descriptor object 1 double long unsigned[6] 1 2
Descriptor 1 ’ .

.Alarm 0| 0| 97]98 | 21 | 255 | Alarm Descriptor object 2 double_long_unsigned[6] 1 2
Discriptor 2 '

Note: 1. The unit of Max. Demand (Last reset) shall be “W” (Watt). PEA’s mobile application will correct the unit of Max. Demand

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

" 2. Minimum Voliage (L1, L2, L3) is the smallest of last averaged .mstantaneous voltage ‘value per phasé, by which the

instantaneous voltégc will be é.veraged within a window of 60 seconds, during a billing period.
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3. Load Profile Data

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

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

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

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

Table 4A

Load Profile Parameters

1 | reset(data)

1 | logical_name (static) octet-string R

2 | buffer (dyn.} array R

3 | capture_objects (static) array R

4 | capture_period (static) double-long-unsigned R 900 5 (15 min.)
5 sort_method (static) enum R (1) FIFC

& | sort_object {static) capture__objcct_défmi_tion R o

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

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

Use to clear load profile

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

Table 5A

1-Phase Meters Capture Objects

Clock-object 0lo |1 0 255 | Time stamp using system clock octet-string [9] 8 2

Status o |09 |10 255 | Profile Status unsigned [17] 1| 2

Voltage: Aveg. | 1 | 0 | 12 | 27 255 Voltage:; 15 mins. Avg. value, -2 V{35] | long. unsigned [18] 3 2

value (V) _

Demand 10| 127 255 | ZLi Active power+ (QI+QIV);. 0 W [27] ! double_long_unsigned [6] | 3 2
Avg. Value ) - ' ‘

1 (0|2 |27 255 | ZLi Active power- (QII+QIID); 0 W [27] | double long_unsigned [6] | 3 2

Avg. Value

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

reading.
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Table 6A

3-Phase Meters Capture Objects

Clock object 0[]0 ] 1 0 0 | 255 | Time stamp using éystem clock octet-string [91 8 2
Status 0|0 (9% |10 1 | 255 | Profile Status unsigned [17] 1 2
Voltage: Avg. | 1 [ 0 [ 32 | 27 | 0 | 255 | Voltage L1:; 15 mins. Avg. value; 2 V[35] | long_unsigned [i8] 3 2
value (V) 1{ofsi]|27| 0 |25 Voltage L2:; 15 mins. Avg. value; -2 V[35] | long unsigned!8] 3 2
1 |0]72|27| 0 | 255 | Voitage L3:; 15 mins. Avg. value; " -2 Vi35] long_unsigned [ 18] 3 2
Demand 10| 1|27 0 |25 | ZLi Active powert (QIHQIV); 0 Wi27] | double long unsigned [6] 3 2
7 Avg. Value l
1 o) 2|27] o | 255 { ZLiActive power- (QII+QIIT); 0 W[27] | double long unsigried [6] 3 2
7 ' Avg. Value

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

~ reading.

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

. Table 7A

Load Profile Status

7 PDN Power down: This bit is set to indicate that an all-phase power failure occurred,
6 0 " | Notuse
5 CAD Clock adjusted: The bit is set when clock has been adjusted more than the synchmnizaﬁon limit. At the same time the

DNV flag is set because the capture period deviates from its nominal lengths and shall not be used for billing.

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

recorded during the capture period.

i - CIV Clock invalid: The power reserve of the calendar clock has been exhausted, The time is declared as invalid. At the same
) time the DNV bit is set. _
0 ERR -| Critical error: A.serious error such as a hardware failure or a checksum error has occurred, At the same time, the DNV

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

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

4.1 Alarm management

Table 8A specifies the alarm processing supported by the objects
Table 8A

Réquired Objects for Alarms

Alarm register 1 0| 06|97 |9 | 0 | 255 | Alarm register object; #1 doublc;lungLunsigned_ [6} 1 2
Alarm register 2 00|97 98 | 1 255 | Alarm register object; #2 doubie_long_unsigned {6] 1 2
Alarm Filter 1 0| 0 (97198 10| 255 | Alarm filter object; #1 double_long_unsigned [6] 1 2
Alarm Filter 2 0| 0|97 |98 11 | 258 | Alarm filter object; #2 ’ donhle_lbng_lmsigned [6] 1 2
Alarm Descriptof 1o o [97([98 20| 255 | Alarm descriptor object; #1 double_long_unsigned [6] 1 2
Alarm Descriptor2 | 0 | 0 | 97 | 98 | 21 | 255 | Alatm descriptor object; #2 double_long_ unsigned [6] | 1 2

4.2 Alarm process'mgl
Alarm Registers:

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

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

Alarm Filters: . _

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

Alarm Descriptors:

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

must be reset eﬁcplicitly in order to ackﬁowledge that the alarm has been correctly received.
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4.3 Alarm clearaﬁce
When an event, Wﬁich has not been filtered out occurs, an alarm is triggered. The alarm descriptors are held
data notification Which has been configured via the alarm monitors. To acknowledge the reception of an |
alarm, the appropriate bits in the alarm descriptors and the alarm registers must be to reset by Smart

Device.

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

Table 9A

Power Quality Log Parameters

I | logical name (static) octet-string R

2 | buifer (dyn.) arTay R

3 | capture_objects (static) array R

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

5 sort_method (static) enm R (1) FIFO
6 | sori_object : {static) capturé_‘object_defmiﬁou R o

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

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

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

3 reserved from previous versions o

4 | reserved from previous versions ]

Table 10A
1-Phase Meters Capture Objects

Clock object 0 0| 1] 0 | 0255 | Timestamp using system clock octet-string [9] 8 2
Event Object — 0 (0|9 (11| 0 | 255 | Event Object — Power Quality Log . unsigned [17] 1 2
Power Quality Log .

Instantaneous 1|0 j12| 7 | 0 |25 ) Voltage; any phase; Inst. value 2 V[35] kmg_unsighed {18] 3 2
Voltage
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Table 11A
3-Phase Meters Capture Objects

Clock object Time stamp using system clock octet-siring [9]
Event Object — D] 0| % (1L ]| 0 | 255 | Event Object — Power Quality Log unsigned [17] 1 P
Power Qua_lity Log -
Instantaneous 10327 0 ! 255 | L1 Voltage; Inst. value ' -2 V [35] long_unsigned [18] 32
Voltage phase 1 . S ‘ _
Instantaneous S| L |0 [52] 7 | 0 | 255 | L2 Voltage; Inst. value -2 VI[35] | long_unsigned [18] 13 2
Voltage phase 2 ' '
Instantaneous 110 |72| 7 | 0 |25 | L3 Voltage; Inst. value -2 Vv [35] | long unsigned [18] 3 2.
‘Voliage 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 security)

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

Bluetooth profile: Generic Attribute Profile (GATT)
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ANNEX 2

Alarm register structure

1 Alarm register 1 structure
Table 1B

Alarm register 1 structure

0 Clock invalid o ' - -

1 Reserved for futufe use ' _ - | ' .

2 Reserved for future use T |

3 Reserved for future use ‘ : ‘ .- -

4 Reserved for future use : -

5 | Reserved for future use ' .

6 Reserved for future use - : . -

7 Reserved for future use : -

8 Program memory error ‘ : -

9 Reserved for future use : -

10 | Reserved for future use ' 7 . -

11 Reserved for future use . - -

12 | Reserved for future use : -

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

14 | Tamper detection: Phase and neutral interchange (only for 1-phase meters) ' -

{Phase and neutré,l interchange will be effective with bid invitation date from 1" January 2022)

15 | Tamper detection: Incoming and outgoing interchange detection (only for 3-phase meters) -

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

17 Rgéerved for future use - : ' Lo

18 | Reserved for future use . : -

19 | Reserved for future use : -

20 | Reserved for future use - ' S - -

21 | Reserved for future use . -
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22 | Reserved for future use : o : -
23 - | Reserved for future use _ ' -
24 'Reserved for future use - -
25 | Reserved for future use - ' _ h : -

.26 | Reserved for future use ' ‘ ' -
27 | Reserved for future use - . | -

- 28 - | Reserved for future use 7 -
29 | Reserved for future use ‘ - ' -
30 | Reserved for future use ' | . -
31 | Reserved for future use E : -

2 Alarm registér 2 structure

Table 2B

Alarm register 2 struciure

0 Total Power Failure ' ' o : ' ' -
1 | Power Resume (all phases) . -
2 | Voltage Missing Phase L1 . - -
3 Voltage Missing Phase L2 (only for 3-phase meters) _ -
4 Voltage Missing Phase L3 (only for 3-phase meters) ‘ -
5 | Voltage Normal Phase L1 | _ | ' i
6 | Voltage Normal Phase L2 (only for 3-phase meters) | -
7 Voltage Normal Phase L3 (only for 3-phase meters) ‘ | -
8 Reserved for future use ' ' : -
9 Reserved for future use ‘ -
10 | Current Reversal .
11 | Wrong Phase Seqﬁence (only for 3.-phase meters) : , ~ -
12 | Reserved for future use : _ _ -
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14 | Bad Voltage Quality L1 PQ 202
15 | Bad Voltage Quality L2 {only for 3-phase meters) PQ 203
16 | Bad Voltage Quality L3 (only for 3-phase meters) PQ 204
17 | Reserved for ﬁ;ﬁire use -
18 | Local communication attempt (during attempt to connect) -
19 Reserved for future use -
20 | Reserved for future use -
21 | Reserved for future use -
22 | Reserved for future use -
23 | Reserved for future use -
24 | Reserved for future use -
25 | Reserved for future use -
26 | Reserved for future use -
27 | Reserved for future use -
28 | Reserved for future use -
29 | Reserved for future use -
30 | Reserved for future use -
31 | Reserved for future use -
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1 Overview

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

R_ev. No.: 2

ANNEX 3

Event code

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

Power Quality events

The following evcnt_ID belong to the Power Quality logs

Table 1C

Power Quality Logs Event Table '

1 Reserved for future use
Reserved for future use
84 | Reserved for future use 7
85 . | Voltage L1 normal Indicates that the mains Voltage‘ is in -1'10rmal limits (230/400 £ 10 % V).
again, e.g. after under/overvoltage. '
86 | Voltage L2 normal . Indicates that the mains voltage is in normal limits (230/400 £ 10 % V)
(only for 3-phase meters) | again, e.g. after under/overvoltage.
87 | Voltage L3 normal | Indicates that the mains voltage is in notmal limits (230/400 £ 10 % V)
(only for 3-phase meters) | again, ¢.g. after under/overvoltage. ' '
88 | Reserved for future use
Reserved for future use
201 | Reserved for future use
202 | Under Voltage of L1 The voltage is lower than the normal operating voltage of the meter,
according to 1¢.5.5 Over and under voltage c.letection..
203 | Under Voltage of L2 The voltage is lower than the normal operating voltage of the meter,
(only for 3-phase metérs). according to 1¢.5.5 Over.and under voltage detection.
204 | Under Voltage of L3 The voltage is lower than the normal operating voltage of the meter,
(only for 3-phase meters) | according to 1¢.5.5 Over and under voltage detéction.

Pagelof2
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manufacturer specific
manufacturer specific

208 | manufacturer specific

209 | Over Volfage 6f L1 The voltage is over than the normal operating voltage of the meter,

| according to 1¢.5.5 Over and under voltage detection.

210 | Over Voltage of L2 The voltage is over than the normal operating voltage of the meter,
(only fof 3-phase meters) | according to 1¢.5.5 Over and under voltage detection.

211 | Over Voltagé of L3 The volta'ge is over than the normal operating voltage of the meter,
(only for 3-phase meters) according to 1¢.5.5 Over and under voltage detection.

212 | manufacturer specific
manufacturer specific

253 | manufacturer specific .

254 | Load profile cleared Any of the profiles cleared.

‘| NOTE: If it appears in Standard Event Log then any of the E-load
profiles was cleared. If the event appears in the M-Bus Event log then
one of the MBus load profiles was cleared

255 | Event log cleared Indicates that the event log was cleared. This is always the first entry in
an event log. It is only stored in the affected event log.

Page 2 of 2
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lenasiimAuLuUTesanSensaa 1
(ADDENDUM 1)

wnansiiaiiy (ADDENDUM) dieliifiushuvilwessuas Bunamdnedanuil RMTR-038/2564

LLNuLLas"’J%'nWi'fﬂﬁaasJN Tﬂﬂsvu%'ﬂﬁﬁﬁmﬂmmwﬁaaﬁu AHUWTTIUNERS A gAAINNTTY
4IMTgIU Lﬂ“’tm Aan. 465 - 2554 n3a IEC 62058-11/2010 Part 11: General acceptance inspection
methods Ielddmiumsinsannanisnsiaiy

1. WUMSEnaDen9 LL‘E!““U‘H’]WUENﬂaNm’JBEJN

1.1 s¢ muammwmaamu (Acceptance Quality Level: AQL) Smunliiduosay 10

1.2 ﬂimwﬂiuﬂ’a‘Uﬂ’ﬁﬂﬂﬂiuUivmﬂ %vmtuumﬂmmasJ'NT,ﬂEfffuLLUULLNumi‘nﬂmaaNLLUU
Double sampling ATuANSeR 1

1.3 nsadEuse ﬂaumsmwswmvﬁ ﬁmeLuumWﬂmaEmimeﬂmmuLLNumaﬂmmamaqu
Smgle sampling muAT1ed 2

2. M3guiiod1e wasnEnTsAndu
21 msammamqa]“’lmﬁmwwaﬂm (Simple random sampling) WaLYINNISVIAEUMNTD 4.1
2.2 nstlifuszneunmamelutsuie fA8nsqusntuasinaeinsdindumugUi 1
22.1 msguinetadsd 1 swdiunsduieguilsamgudn Teduszneunsiosd
nadliwesliannsmhiinesfildannsduumeaeuitonsnsiaiuldlnede
2.2.2 msduspsaniadl 2 srAnlunisdusiegn naws Yedn Unum

d o af 1 ' . - -
A13719% 1 N19BNAIDLUVULKNY Double sampling (Normal Inspection)

Tnuiined Sample U1t Sample | 59U | Acceptance number | Rejection number
M9 Lot : (ny, Nz) (Acy Acy) (Req, Rey)
' 1% 32 32 0 : 2
5280 d :
" 32 64 1 2
1% 50 50 0 3
281 - 500 ; | '
2" 50 100 3 4
1t 80 80 1 3
501 - 1200 ,
" : 80 160 4 5
1t ‘ 125 125 2 5
>1201 ; -
b 125 250 6 7
VB , -
Aci = Acceptance number Sample ASIA 2 Re1= Rejection number Sample aSad 1
Acz = Acceptance number Sample ASIN 2 " Re;= Rejection number Sample A$aft 2

n = 91uauseEaRs 1 Nz = IMWIFIBEINATIN 2
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A1519% 2 MSTAR9EILUUKKY Single sampling (Normal Inspection)

Fwudineddn Lot | USum Sample (n) | Acceptance number (Ac) | Rejection number (Re)
<90 20 0 1
91-150 Y 1 2
151 - 280 - 50 1 2
281 - 500 80 2 3
501 - 1200 125 3 4
21201 200 5 6
Fndothe adedl 1 $1uau n, 1eder
- wuraudy d,
dl < Ac ' : ‘ |

- d2 = Re;
Aci< d1 <Re, ‘

LYY ] uua = [ o
Tnd9e19 A3 2 WU N2 1ATE4
wuvoude d;

dl+ d2 < Acy ' _ di+ dZ = Re;

#p33U Lot . UjjiasLot

FUN 1 FBmsdudnetrauasinueinisandu nsdlifussnaunismeludssne

(1) nyfinsguasan 1

_ ’Lunsﬁwuﬁma‘d"f,njv\huﬂmﬂuﬁﬁmuLﬁau“l,mﬁi“u’kuaLUﬂ IIUUBEN I8
WU Ac; wASes Bodmantsnaasutlyiivauiuld lmmaqaumiwwlumw 2 LLﬁ“NﬂiuﬂaUﬂ']'iﬁ]ﬂﬁ
mmumsLLﬁ"LﬂJwaﬂﬁ\lumumswmaaulwnnmaammamwumm WA, |
_ ’{unimwuuLmaiwlmmuﬂmamummuLaaulmﬁixqiumﬂﬂ $rurudaud
Acy 100 SulUulaitiu Re; 1%0e Mmmumsﬂuma’mﬂim 2
1un'§mwumma‘i‘vﬂ,umuﬂmﬁmummmmulmmvﬂuﬁL‘Llﬂ mmumﬂmﬁma
Wi Rey w309 axliiumsasedy LLavﬁgﬁﬁunavmsmmmmunmt,r’flmwaﬁﬂu Lot thuhamun $afem
ﬁ@UﬂW‘fﬂﬁ‘ﬁ%@ﬂ’]L‘Hﬁ!ﬁﬁﬂﬁﬁﬂﬂimﬂﬂﬁﬂﬁ.W%ﬂﬁ-l(ﬂo"lLﬁuﬂﬁﬂ%vﬂjﬁﬂ'isuquﬂﬁwﬁG] uazBussanusanis
vSulgenssusunsaiio uasaruauamn1wie nnn. w%’aumsﬁauauﬁaqﬁlﬁﬂ%’uﬂ@aLLﬁ‘l?tLé"; wazhian

seeiududnmildunmsfinsanuanisaseiu TneliTunsyuussafuussdunasaududaded 1
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(2) ﬂ‘SElJm'iﬁuﬂ‘in 2

Iuﬂimwummaiwlumuﬂmauummmaulmmuﬂumﬂﬂ saAuluntsgu
adait 1 uazaded 2 Hudruauldifu Ay uades nmmamwmaauLﬂuwﬂamulﬂ LLauwﬂivnaumimm
mLuumsLtﬁlmwamwlmmumiwmﬂaﬂwﬂnmaqmmamwumm AnA.

Tuﬂsmwwmam”lumummammmmau’tmwswiumﬂﬂ smnu'lumsau
adadl 1 uwazaded 2 LUummumnmwwsmmﬂU Re, 1Ad0sa 1Y "UulﬂJN’mﬂ'l'iG]'i']ﬁ]‘iU wasUsgnaunns
maamuuumnﬁl&uwam‘lu Lot ST saumwwaunwwwsammwmlmnmmmwmﬂﬂm 50U
sfiun1sUsudansEuIUNIHER u,avamwmuwamsﬂwﬂmmmumswam LAZAIUANANN WL
ANA. wsaumsmuauwamﬂmﬂsuﬂwu,ﬁ‘lmu.m LLavmmﬁﬂmwuumﬂumwuﬂumiwmamwamsmsw
$u IﬁEJI‘WL“a’ﬂJﬂ'ﬁ“‘U')Uﬁi’m‘iULLﬁ“’ﬂll‘Vlﬂﬁ’e)UNLLMﬂi\Wl 1 Tmidnads

2.3 ﬂ'sfuwﬂ'i.,ﬂamﬁmfmﬂsvlmm mﬁﬂ'ﬁﬂmmammavmmmmsmﬂaummﬂw 2

FNAIDEN9TUIU N LRSS WUBY
/ C e dl T~~~

Ac < d1 di > Re

gausu Lot ' _ _ Ufjiais Lot

=] ' ar .
JUN 2 BBmsdudnadnuazinusimdnduntifussnaumsnineuszine

2.3.1 Mmigudad fuvmLuumﬁaumamammmammw NAN.3 wﬁm Unusnil wdann
ﬁ“’mﬁ’umﬂaummﬂwﬂsmauﬂmm '
2.3.2 anﬂnmsmmﬁu
, Tunsginuiimes "l,ajmummﬁuummmaaulwsvﬂuaLﬂﬂ Sruanlaiifiu Ac 1h3as
foimanmageuliuiivousuls LLasQ’UivnaummmmLuumiLLf'ﬂsuwemmluwﬂuﬂ’]swmaw‘lmmmm
C AUTRATUATEY NHA.
’luﬂsmwummasvﬂumuﬂmamummmaau”l.‘um.,u'[.uamﬂ $mnuRaLs Re 1Adastu
1 aglsleinunmsnsaasu LLauNUiuﬂaUﬂﬁmmmmumiLtf'ﬂ'uwemlu Lot thushamun ST UNNT DA
mammmwﬂwmmmmwmﬁnm wianAlunmsuTulanssunSHEn LLauauiwmuwamﬁﬂwﬂiq
ﬂsumumawammvmumﬂmmw’m . wsaumsmuavwamwlmﬂmﬂwLLf’ﬂﬁuLLm LLauﬂa'mwmuuu
LUumuwm’Lumiwm'mwamﬁmwsu IﬂEﬂMLiﬁJﬂiuU’J‘u{ﬂiTﬂiULLﬁ”ﬁﬁmﬂﬁﬂUGﬂﬂLmﬂu
2.4 wwwiznInsaasuiiined Lot 71 1 nvin. 9N15gUAMDTTINI 1 t.ﬂ'_iaq iieneasuly
#1490 Tests of insulation properties, Tests for electromagnetic compatibility, Tests of the effect
of the climatic environments Waz Mechanical tests Aude 4.2 ﬁqniﬂﬁﬂssnaumﬂuﬂivmﬁ way
fUsgnoumM AU s mnwamswmaaulmmu nwA. qvna’n"lumumﬁmwiu LasyUsENauUNTIARY
mmumsuﬁlmwamiu Lot fustanun swmm‘uauﬂwsawsammmwmlmnﬂmmmenm nSou
AutiunTUSUUTINTEUIUATTHER LLa‘”EJ‘Lﬁ’IEN”mwaﬂ’]'i‘U‘iUU'Nﬂ‘i“’“U'mﬂ'ﬁNﬁGl LazAIUANAMAIWLA
anA. Wiammsa\mauwamwlmﬁiwimfﬂmm LLavmmTﬂamuuuLﬂumwuﬂumswmmwamsmsqm
S Ima’lmwﬂivmumﬂﬂsu u.auawmaaummmu
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3. msauauRmnWlunsHER
3.1 Hruglunisiavesianae mawmauanmimﬂu 15 Tu nasnasunludy gyt
Usgnaueme:
3.1.1 LHumMswan
312 ﬂ'ssmumiwﬁmw%'amLLﬁmLﬂ‘%‘laﬁnmasLﬂ%‘laqﬁaﬁ’[ﬁ?ﬂumswﬁm
3.1.3 ASAUANANNIWLAZIENANTIERIEN1SAIUANNTNW (Quality Control Process)
3.2 nwn. fuamauﬁwé’lumm%’wms'maa"unsvmumswamLLﬂvmiwmaauﬁﬁaﬁaﬂﬁméamL'Jm
Tutrafifinsudaiandenanaudyyr J9 nvin. ‘wsawLmummmt,uuﬂ"ﬁmaaﬁau Imamwa zidun
Sl
3.2.1 ms's'{laamwams’a’mﬁuﬁlﬁﬂumswﬁm Thfulunmdeulaludygyie
3.2.2 ATITEDUTURDUANIHER ULAENISATUANANNTH ‘l,mﬂulﬂmuLaﬂaﬁ'ﬁuuummu
ADNTN ISO/umn. 9001 wia I1SO 9001 mwamlmumﬁmm’luﬂawu
3.2.3 398U LﬂsamaLtavaﬂﬂsmwmaauﬁlﬁ’ﬂumswamLLaum‘immmmmw
3.2.4 guiaganuileulafidvun Wevssneumsasaadu
’lumsmmumsmmuﬂmmw o Tssugiudin naln. mmuwsuwmwm’[mmawmm’uu‘lu
duwes nvin. Lo Liuwsinsdli nvln. wiefunudeadrdidumsmuguaunmdrduliesanlaiiu
Aoulumudeyyriifmuald viedimgivinld awn. viafunudeldndslimunsamunuamnmiuly
it mualdl fuedestufisreulumldieiifnduiime
33 nsdifiRgafldingudalivjianudoulunsmunuanninlunisudn ssfiodnian
sinanrlinunsnsIatu waliruenssunsnsfundedniiotandanardluuiluwas oA anu
Roulumseuauannwlunisudnsely

4. msnageuiioM NIy o
4.1 shdiomsmesey dmunguinetinmaades fiatensmageunny IEC 62058-31/2008
Part 31: Particular recuirernents for static meters for active energy (classes 0.2'S, 0.5 S, 1 and 2) il
(1) AC voltage tests |
(2) Test of no-load condition
(3) Starting
(4) Accuracy Test
- 0.05lb, p.f.1.0 Balanced phase
- lp, p.f. 1.0 Balanced phase
- I, pf. 0.5 Balanced phase
- Iy, p.f. 1.0 Unbalanced phase
- Imax, p-f. 1.0 Balanced phase
(5} Verification of the register
Viail nvin, wfudindunsmeaeud nesdines wielsanuinan Tnglidnalddeluns

NAEIU
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wpeaan 4.2.4 aday 3 1A IﬂEﬁ]%Vﬂﬂ'ﬁV}ﬂﬂBUﬂLUQ'}lﬂ (Lot) nnsequean 1 SJ"A"J'U_’E]ﬂ'ﬁV]ﬂﬁ’E]U@NU:

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

(2) Shock test

4.2.4) Bluetooth communication between meters and PEA’s Mobile Application
Tne nvin. szneasunussazBoaaaiiszylilu “ANNEX 17, “Bluetooth

Meter Application Interface - Spot Billing Application” I & ¥
procedure of the compatibility of meters and Bluetooth

“Test
Meter

- Application Interface - Spot Billing Applicétion” auonasiadiunuuTing
srwaziduaaila 3 (ADDENDUM 3) Lazlanaistiuinuuuvinesiaasiduedila 4

(ADDENDUM 4)
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viall nln. asdugduiunisguiiedn uasliduedifegnlimhanaasunauend
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nwa. BBMiUL%U@ﬂWLuuﬂﬁ'ﬂﬂﬁaU IﬂEIQ%WﬂﬁaﬂLﬂuﬂiUNﬂﬁaﬂﬂﬂﬂmﬁEJIUﬂ'ﬁ‘V]ﬂﬂ@UVNW&Iﬂ hlanagau
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anansiiiaiu (ADDENDUM) dielvifiudumilmeseaziBanawnsraBuanil RMTR-038/2564

ihd.l' ir L Cd = ar ) 1 o ¥
NEUUBDLAUDISABDILULDNETN N wiadaluTulauesan LLﬁL’N’]UﬂﬁV]ﬂE{aUﬂﬂﬁ:

1.

9
1

SWUNANISIAADULANIWUL (Type test reports) vaadimesdidnusednd Afldruauia uasifn
nssuansafudiness flrdnde Taonsliiidiuginnmareensusesnuranisuaaous vosinesn
Hesdaidszuudeans vielifszuudoans
Audaiausasdasdssiagnfinesm mudfidvunluiade 1c.15 samples Aiszuudoanssin
Bluetooth $117u 3 (#al) 1des Insfimasedesis e uasiifanssuansafiulined facdnde
Tanznssumsiasan avely 5 Suihns dudaanfuduesian Wevnismageufitnesn wiox
seuudoarsvila Bluetooth s¥n319iimeas" way PEA’s Mobile application (013]) ¥39 Mobile -
appllcatlon fuawswal,aua
‘Lunimwauﬁnal,ﬂualuamaﬂm'ﬁmamwﬂmma 1. vslidadedrathafinedt anude 2. asfledily
KNTUATTRIT0N
“fy,fu_,wvﬁaq?iumnmimqmﬂﬁmazv\huﬂﬁmaaudauﬂ'&uauﬁméiﬂ Tinsiniduginm i
SIRURANSVARBUILNIZLUY (Type test reports) YaaiitaaiBilinnseiing Tﬂamﬂwﬁﬂmuﬂmmﬂ
WHBUTUTINUNANITNAEDUY Yaddlneds wwizdiwed wLﬂuﬁummﬂwmﬂw%munnmﬂ'«m%
wsamvuuﬁamwuﬂ Bluetooth mumuﬂ*ﬂuiwauLa&lmﬂmmmuu
ﬂﬂmm’mumaammamammaiﬂ fifssuudoasvia Bluetooth ST 1 (‘wm) TN ’lﬁﬂmvﬂﬁums
as2¥uRan tiovinismaasuiineds wioussuvdearsuiln Bluetooth sendteflino s uig
PEA’s Mobile application |
ﬂﬁﬂJEU’IR]”F!ENEJMLaﬂﬂ’ﬁm‘iimadﬂuLEN‘UENN'LIT’ﬂaUﬂ']‘S (Suppller s Declaration of Conformity:
SDoC) maamsaq‘lwsﬂumﬂmmumJn‘mmmumim'ﬁma‘uwﬁaamﬂmuﬂmuﬂmvnsiumimmﬁ
nszvnedes Aansinsviend uazAenisivsmnauuiesiR (@nineu nane.)
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Abbreviation

Bluetooth Low Energy

Provincial Electricity Authority (PEA), Thailand

Android based Mobile Application for Billing |

Reference

[1] RMTR-038/2564
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1 Introduction-
This document is airﬁiné_ at providing the guideline for BLE meter application interface,
in which the important objective is as follows. o
1. To provide interfaces between PEA Meter-Reading-App and BLE meter for,thé effective
data communication following the companion speciﬁcatibn in the BLE Meter’s TOR
approved by. PEA, o |
2. To provide the scope of work in the development of PEA Meter-Reading-App. The

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

2 System Over\)iew _

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

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

PEA is now launching the new tender for the electronic meter with Bluetooth Low Energy
(BLE) communication for locally wireless billing read. The BLE electronic meter is the e{ectrorni'c
energy meter having an accuracy class 1 with the specification mentionied in the tender. This
meter is equipped with the BLE communication technology for a short range communication
that facilitate the locally automatic billing read wirelessly via the smart devices similarly to the
aforementioned spot-billing process. It is crucial that the new appLicétion for Android smart
devices, i.e. the currémt smart devices used by the ?EA’S subcontractor, shall be considered
with a proper scope for system interface and billing read procedure. In addition, referred to the
companion specification in the BLE Meter’s TCR, 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 application that works as a front-end application with user-
_friendly graphical interfaces (GUI). PEA App mainly incorporates the important commands fér
spot bilLing, including a maximum demand reset, a billing profile retrieval, and an alarm
descriptor reset. After successfully read the meter, the resulting billing data will be. processed,

and the bill will be generéted sequentially.

4 Expected Average Response Time

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

the delay or exception caused by the meter reader personnel.

5 Meter Reading Process

The meter reading process is de_picted in Fig, 1.




61

'

: Password for Meter reading and MD Ir

reset transactjon() .y BLE connectioh Establisheck)

ro |

Initiate BLE Connection(}

Request MTU Sizel)

Response MTU Sizel)

Initiate DLMS/COSEM association(y |
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Read Billing (Attribute 7)

Response Billing (Entries n use )
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Response-Billing Profile()
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Disconnect BLE session()
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N
Soen i

gt b

Data File(y

Figure 1. Meter reading process
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6 Association level

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

password is the (visible) string

"00454712" .
Services in conformance ' 'Get, Action : Get, Set, Action
Block |
Features 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 1 255

Message exchange eXample
7.1.1 Query from Client to Server
7E A0 1C 03 41 32 6D D3.E6 E6 00 C3 01 C1 00 09 00 00 0A 00 01 FF 01 01 12 00 01 DF A2 7E

Data parsing' of above query

TEAQ 1C 0341 32 6D D3 E6 E6 - HDLC Frame wrapper
3o Action-Normal '
C1 ‘ Invoke ID and Priority
00 09 | Script Class

00 00 0A 00 01 FF _ MDI Reset - Script table
01 I T Method
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ot Data optional -Yes
120001 : Script Nurmber
DF A2 7E ' ' HDLC Frame

7.1.2 Response from Server to Client
7E AD 11 41 03 52 FC FD E6 E7 00 C7_01 Ct 0000 FC B4 7E

Data parsing of above query

TEA011410352FCFDE6ET 00 HDLC Frame wrapper

C701 : - ActiohuResponse—Norma[

C1 o | Invoke iD and Priority

00 ' * | Data available

00 L , | Result - Success -
|FcBa7e R HDLC Frame

By having received a maximum demand reset command from the client, the server performs
below actions. _ .
1. It captures all the capture objects of billing profile with current values and updates
Profile buffer. |
2. It clears Alarm descriptor registers.
3. It reset Max. Demand KW. |
Note: The above actions are implicit to meter; therefore, no script attribute reading/writing
required to configure these actions. '
The example script identifier 1.:
, _
(L
(2,7,1-0:98.1.0.255,2,0},
{2,4,1-0:1.6.0.255,1,0},
(2,4,1-0:2.6.0.255,1,0},
{1,1,0-0: 97.98.0.255,2,0},
{1,1,0-0: 97.98.1.255,2,0},
- {1,1,0-0: 97.98.20.255,2,0%,
{1,1,0-0: 97.98.21.255,2,0}
)
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7.2 Bluetooth- UUID
The BLE electronic meter will perform as GATT server and support following services

and characteristic UUIDs. UUIDs are customer-specific.

S

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

Characteristic 69731‘2@2—51963—1 122-9€96-0800200c9266 Write — Transmit for App

‘ : , Notification — Receive for
Characteristic d973f2el-b19e-11e2-9e96-0800200c9a66 -

App

8 Others

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

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

set, password change and reset registers, are defined with this group.
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Development Languager — JAVA

Library as *aar file for incorporating in Build

Output Meter Data File - JSON file

L© 2 I [ = W I A T I AN

Cutput data éxchange log - txt file

10 JSON File Structure

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

obis code and its values as shown below.

{
"PEA D' : “2019112724”,

"MAC_Address" : “50:6C:0F: TAEF-AF”,

Meter Type": 1,

"Clock" : "21-8-20 20:30:00",
"Count" : 3, '
'kWh_Import” : 100,

kWh_Export": 0,
"kWh_abs" : 100,
"kWh_net" : 100,

"DemkW_Import" : 50.100,
‘DemkW Export" : 0.000,

V_min": 21005,
‘Alarm1' : S,
"Alarm2": 2

}




66

PROVINCIAL ELECTRICITY AUTHORITY

midsiabugiis  ELECTRICAL AND MECHANICAL ENGINEERING DIVISION

FHOVINCUGL SLUCIRRITY AUTHORITY

ELECTRONIC ENERGY METERS WITH WIRELESS COMMUNICATION

Specification No.: RMTR-038/2564 Approved date: 19/01/2564 Rev. No.: 2 Form No. - Pagel of 1

lenasiiuuLuuheseasBunaa 4
(ADDENDUM 4)

waansiady “Test procedure of the cbmpatibility of meters and. Bluetooth Meter Application
Interface — Spot Billing Application” fifelWhiludiunilwesnusndunapdudaasi RMTR-038/2564




67

NITUIUNITNATDY
ﬂ'nm%'qﬁ’u‘lﬁwaqﬁma%"lwﬂﬁLﬁnmaﬁné

¢

- uazlusunsudszand

LEUDAD

msiiidiugiing

Ing
Auddganizneszuviinasiniidanius (AMI)

UNANedemaluladnsEaaNNATNSLUASITD




68

L
GURIATE
UM 1 USEIBNTTUALUDNETT oo sessmses s s 3
UM 2 UV e, e 3
4
UM 3 RBULUNTIVINADU ..o csnsveessescssessessssss s ms s s ssnese e 4
o ] ool ot
UNT 4 FBMINAEDURAEIT AT IARBNTTVIRADU oo nreseess e 5
4.1 nageumsitiause (connect) uaga A (read) vosdiwmesiWididnnselng................ 5
4.2 veseumsiliousafulUsunsuUsEgnATEEMIUUIARUIY wooovsercececsre e 10
4.3 NAFBUTELENNNISIHOURNDUAZENUTOYR oo v ssissrsee s 14
4.4 NAEBUTZESIR NN ITOUABUALETUTBYR 1o sesecinscs e 14
UNT 5 DURDUNITVREDU eceovereeeeeeeecennasseseess e sssssses et s oo 15
5 ‘ Gd 1 1 1 =] = .Q -
5.1 fupauvadaunsiliausie (connect) kagsnue (read) vaslinesinddidnnselng ... 15
& 4] | fon Vo o ! |
5.2 Tumaunagaunsiioura UUTUA SISz AN ANITEMSUIMAMIIEY e, s 17
5 A 1 1 ¥
5.3 YURBUNAABUSLEENINISHOUABUALE MUY s 19
5 A 1 1 5 .
5.4 TURDUNARDUTLHEIAMNNTADURABUAZBIUTDLR 1. eoveerrcrersesrerssssess e esssssan 19
. o o . ,
UNT 6 SEUELIATNATDU ovvooeeeee ettt vttt eees e der e 20
UNN 7 AT IARBUIUNTIVIATOU cooovvveoeeecsvessiesssssee et 24
. .
7.1 A MITINAADU oo R SOOI 24
7.2 7@ Meter Test System ... ettt e bbb a ettt bbb e e e 24

7.3 1P509E SN IR M URRA U SUNSUUTSUNAURBYIARBU oo 24




69

Ui 1 Usedansudlutenans

g ar o o <l ot . .
veddu | Judl dauiudlaseanden - | wiheay
1.0 1n8.63 | dahaSwsn Audiduamenessuy
fwmasinihdanses (AM)

uni 2 unidn

nszurunsnaasunuinAuldveslineflndididansadind (Electronic Meters) #iin
1 oleuay 3 wa vwn 5(100) A fifmsedoansiromaluladugrsiiediu 4.2 wienestudgaves
uinindaiinaiudeddmaany fulusunsulszynst (Mobile Application) fandlulnsiwidede
(sesfuugysiasiu 4.2 visneidudige) Aaudiduiemsnassuviineslntiseados (AM)
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faeselulnsémidiofiornuugysiieidu 4.2 wianeitudran neldsuuuuluslarea DLMS/COSEM
(HDLC communication profile) faianans RMTR-038/2564

Connection | COSEM . COSEM
Management Process APDU
A | |
——————————————— '-—.-_.___——————--.___—-—-—-———l—————-————|—.......__—————-
A 4 | |
HOLC HDLC
HDLC Payload ,
* Header . Trailer
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° &
‘Qﬁs’ — profile : I
' BLE o " ‘BLE
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A ' '
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gﬂﬁ 3-1 HDLC communication profile
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o, oA
Uni 3 Reulemsvege
Reulunmneaeuaudniuldvesimesinihdidnnsedng (Electronic Meters) wila 1 la
way 3 e vun 5(100) A Aidaredeansiamaluladugysiiesdu 4.2 visleituagaildwmaluil

1. ﬁmi’lﬁ'sLmuﬁumu'%ﬁmg’wﬁmﬁLmas’w?aﬁeiwmaau 1 Au TusgwiensguaunsvegeURavam
2. funwvssivngndalivwasviefdmagoudoniionasiegunaal saaludinlutunseou
1) gilenmslémulivesinihdidnvsednduiin 1 wa uaz 3 ina
) Tusunsuussgnivenisnildmeaaauiianasiuaansvivansamasoy
3) aygildldiaies Notebook dwmiulusunsulliunfmeslwindidomsetind (hid

«

3. Munuvesuidnguiniinesniegdwmaasusonilmesindrdidnvsedndumaasy
Famelud |
1) Qwaslwidianvseinduiln 1 wa vum 5(100) A mamwa“luiwm Group 1: Total
Import kWh and Total Export kWh 1 1304 '
2) Awmesiwididnnsolindulia 1 wa vuwn 5(100) A Tuansralulnn Group 2: Total
Absolute KWh 1 1A304
3) fwedlwihddnnselindvila 1 e aun 5(100) A mmmwaluimm Group 3: Total
Net kWh 1 w384
4) ﬁma%‘lwﬁﬁmﬂmaﬁﬂémﬁm 3 ia vuA 5(100) A Auananalulnun Group 1: Total
Irnport kWh and Total Export kWh as welL as Total Import kvarh and Total
Export kvarh 1. Lﬂﬁiad '
5 funeswihddnvseidnduiln 3 wa v 5(100) A mmmwa’luiwm Group 2 Total
Absolute kWh and Total Absolute kvarh 1 1A3a¢
6) funeslwididnnsefindeiia 3 wa w1 5(100) A uananslulviam Group 3: Total
| Net kWh and Total Net kvarh 1 1aSpq '
4. szuziatlunmIvedpy
1) fweslwiddamselinduin 1 wia 1WA 5(100) A THmmageu 6 il
2) fweslihdidnvsefinduila 3 wla vum 5(100) A Mnamageu 6 dlae
5. semsnmmIAaTURaLazeenssEly 1 SUnvindmnnvadeu
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unil 4 FnsveasunasIinsinranIseaey

4.1 nedgauMsBanne (connect) wazaual (read) vosliwasividndidnnsoting
ﬂ’]iﬁli’lﬁ]ﬂ'i)UﬂﬂiL‘UanmaLLﬁw’z)’mﬂ’l‘tlENSJLMSﬂWﬁﬁE]LﬁﬂWiEmﬂﬁ Junsnaasulutu

Physical Layer Lwau,ammmmmmmwammaﬂwﬁmLanwsauﬂa’lunﬁmazyfywm beacon
nszawesnlUlufmivinsvesdygnugis welusunsulszgndaunsansiewudygas beacon
% uaznrsmeaeuly Data Link Layer \suansisrnuaunsavesiiwailnihdiomsedindlunns
97uA" Billing, Load profile, Alarm, uag Power Quality ﬁ'UT‘IJiLms;J‘Lqunﬁﬁguéiﬁmawwma
sevufimesliindandos (AM) Wanndu fauandlumsedt 4-1 delusunsuvszgndanunsadousie
Aufimaslwihdidnvsedndliuds Tusunsudssyndazyinnssiue Billing, Load profile, Alarm,
uaz Power Quality Tnsguuuudeyafifinnsiu/deseninedinaflndhdi§nmsefindfuTusunsy
UszgndazeglugUiuy DLMS/COSEM (HDLC communication profile)

e . o v. 1 ar | a % =Y a )
3UM 4-1 Meter Test Equipment dmsuiguswiunaznssuavivndliuniimeslwidlnnseiind

R . L ‘
A5199l 4-1 FEnsmmaeunisidessis (connect) Lagaua (read)

4o | doulvmsvadou Fifadismun NANTSNARDY
1 | awlWldunweslwihdidnnsedindviin 1 wa | 230£10% VAC - '

%39 3 Wla vuna 5(100) A w%’auﬁuﬁ% 3 1p3ee | (@wiulved= via 1 ia) uay

"lwaaluamu g¥91u LazuangAn Dlsplay 230/400+10% VAC

testing La5ady @ nsuiimeiv 1in 3 Wa)
2 | 1lUsunsuuseyndueneiinidovaslusunsy | - gruenlagusa/

Useyndveauiimidmedeu nasounsidense | Talsnansagnuen

(connect), 2@ Parameter, Reset parameter, Tadusa

Capture billing. profile with alarm deacnptor
99 Clear alarm descriptor miﬂ‘m 4-3 nou
VNS IenTELe ' '
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M8ATEUE (Active energy import) Twuntiines

= ] & 4]
WA 8idnnsatindidussegiian 15 urdiuile
yaaaU Billing wag Load Profile

230+10% VAC, 17.4 A

@ mdviiwes viin 1 we) uay
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@ msuliwesa s1ia 3 wa)

[USumAiniserenseualiuniinasiuda

a g o & o o )
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Maximum demand kW

230+10% VAC, 34.8 A
(@wsuilmese vila 1 @) uaz
230/400+10% VAC, 34.8 A
(Fwduilimed= viin 3 wa)
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Billing W&z Load Profile

230+10% VAC, 174 A
(@ wSullmos via 1 a) way

| 230/400+10% VAC, 17.4 A

(@ wsuilmas= vhia 3 wa)

Tenseua (Active energy export) Twunlines

A Bdnunsetindluszaziian 15 unfifie

na@ay Billing Wae Load Profile

230+10% VAC, 17.4 A
(@miulmed= viln 1 ila) uay
230/400+10% VACI, 17.4 A
@Ewivlinets 1lin 3 wa)

USuminisarenszualvuniines i
a d o & P
didnnsafindilusveviian 15 uniliionagay

Maximum demand kW

230+10% VAC, 348 A
(@nsuliweiv viln 1 e uay
230/400+10% VAC, 34.8 A
(dwiuilinet™ vila 3 ia)

Usumainisenensenaliuniinadludn
Sidnnsedndiduszezinan 15 wiiifienaaau
Billing oz Load Profile

230+10% VAC, 174 A
(Fwsuilmes 1iln 1 @) uag
230/400+10% VAC, 17.4 A
(Fwsutimes+ vila 3 1Wa)

10

918nssUd (Reactive energy import) TWun

TwaslWiSidnnseiindilusseziian 15 i
WavAgay Billing uay Load Profile

230+£10% VAC, 174 A
@Ewmsviwod oin 1 d) uay
230/400+10% VAC, 174 A
(@wsuliwmad 1in 3 Wa)
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A .
Waulunrsnmaou

AANRNNAWUA

HAanNISNAHIY

= | 2|
&)
=5n.

Ufudarnisdnenszualiuniiinadiuda

Sidnnsetindifuszoziien 15 uniianaay

Maximnum demand kvar

230£10% VAC, 34.8 A
(dwSuflmei= vila 1 a) Lz
230/400+10% VAC, 34.8 A
(Fm3uilined= 1iln 3 wid)

12

dsuarnisanenszualvundinosiudn
sldnmsedndiduszezinan 15 uwiiifiavegey
Billing lag Load Profile

230+10% VAC, 17.4 A

(FmSuilwes™ 3iin 1 wa) way
'230/4001_10% VAC, 17.4 A
(Amulimes= viia 3 Wa)

13

I1unsuud (Reactive eneroy export) T un

Timaslud Bidnnsoflindilusyesinan 15 udl

.Lﬁéwﬂaau Billing uae Load Profile

230+10% VAC, 174 A
@EwSulinei= viln 1 we) uaz
230/400+10% VAC, 17.4A
(@miuilneds vila 3 iWa)

14

Ufvainisinanssualiuniinasliaii
a & a & & . . o o
Sannsetndiluszeziian 15 uiienazaau

Maximum demand kvar

230x109% VAC, 348 A -

@ wiuiiwes= vila 1 wa) uaz
230/400+10% VAC, 348 A
(@Fwsulinei= viln 3 (wa)

15

J¥uaintsarenseualiunidinosladn

a & a & o o
aansaundtussesan 15 U']‘VILW@‘VIY”IﬁQU.

Billing Wag Load Profile

230+10% VAC, 17.4 A
@Emsullimes+ vlin 1 ) uaz
230/800£10% VAC, 17.4 A
(@miuilvesv vila 3 ia)

16

TilUsunsudsvynivesiuideuasiusunsy

Ussgnsvasuitmiidwingsy naaaumsideine
(connect), 81A1 Parameter, Reset parameter,
Capture billing profile with alarm-deacriptor
5219 Clear alarm descriptor ﬁﬁgﬂﬁ 4-3 Naq
WNSNEAINSELE |

230+10% VAC

@ mfulineda e 1 W) une
230/400+10% VAC

@ wsullwmeda oiia 3 a)

gueladnsa/
Taldnansnauan

1#du5q

17

Winrsenduiinatfinansvunidiavasliwes

Tvidiannsating Awnsd 4-2 VI IVAEeY
wnszua dwmsuilwasinidldnnIotindsiia

1 wla wagni1s19n 4-3 druSulinasiuia |

Sdnnsalindvila 3 wa
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Gaulunsnagey

aw oo
- WAANNTWUA

Hantsnagdau

neasy Alarm 1 unfltnasindrdidnnseding
#iin 1 wd lnenisnagaumsazidanislgida
N5l Missing neutral detection Lagnaday
Alarm 1 unathwasluididnnsefindvie 3 wa
Taenisnedaunisazlinnisldludn nsdl Wacn

ATeU Terminal Cover

230+10% VAC, 5 A
(@wduiimoda wdn 1 a) uae
230/400+10% VAC, 5 A
(Fwsuiimes= vila 3 a)

19

naaau Alarm 2 unfivnasinindiinvseiind
a1 Wanay 3 Wd lnen1svngoyu Under
Voltage agnmaay Power Quality

Yoenin 207 VAC

(@ wsuliees= via 1 e} uae
Woen1n 207/360 VAC
(@wsudimats 9iia 3 iia)

20

nadav Alarm 2 wndimas Wi 8iannsading
9ie 1 wakaz 3 wa Inenisvegau Minimum
Voltage ' '

200 VAC

@EwFuliwada vla 1 i) was
200/300 VAC

(@ wSulimes« vila 3 iwa)

21

nagau Alarm 2 wnfimaslnd Sianvsednd
sta 1 yWaLar 3 i@ lagnisnmaay Over
Voltage

1NN 253 VAC

(@ vsullmes vile 1 wa) waz
1NN 253/440 VAC
(@ usuilimaiv e 3 wWa)

22

nadau Alarm 2 unilimasiWiadidnnsetnd
¥ia 3 tWa lpan1snadeyu Wrong Phase

Sequence

230/400+£10% VAC
@Emiudmess vile 3 @)

23

Telusunsuyseanfuasfuddunaslusunsy
UszgnarenSdnildmaaey vaaaumsidewss
(connect), 81uAn Parameter, Reset parameter,
Capture billing profile with alarm deacriptor
733 Clear alarm descriptor #aguit 4:3

oueladnse/
Talgnunsaeumn
ldduia Wae
Alarm register

' L L] 1
Tgndomial

24

vianisantuiindfiuansuundioavesiines
i Bidnnsedindwdanisvagey famnsed 4-2
dmsuiimesiwildidnnsodnduda 1 Wa uay
1599 4-3 dmSuiimedluihBidnvseiinduin
3 1d

) A 1 v
aanulaain
wivaeunu

' oA 1%
Ame1uleann

Tusunsudszgna
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AN9199 4-2 Arfiseauansluniseaouveslinaslnindidnnsednduin 1 wa vune 5(100) A

o
W

dafl | Audnema ming | MsuAnIKa Digit Uuwiitae LCD
1 | Curment date - DO/MMAYY 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 bette_-r
4 Maximum kW demand (import and export) of | kW XX.XXX, or better
the last reset
5 Instantaneous active power KW XXXKX, or better
6 Instantaneous voltage (r.m.s.) XXX.X, or better
7 Instantaneous current (r.m.s.) XXX.XX, or better
8 Instantaneous power factor - XXX, or better

A 1 'y = = o - .
A1919% 4-3 midesuanslunisnegevaasiwasiwidrSidnrnsodnduia 3 Wa vun 5(100) A -

dofl | Auanina wiae | NSHEAIHA Digit yuwinae LCD
1 Current date - DD/MM/YY or DD.MM.YY or DD:MM:YY
2 | Curent time | - HH:MM or HH:MM:SS
3 | Total kWh (import, export, absolute and net) | kWh | XXXXXX, or better
i Total kvar (import, export, absolute and net) | kvarh | XXXXXX, or better
5 Maximum kW demand (import and export) of | kw XX XXX, or better
the last reset | |
6 Maximum kvar demand {(import and export) | kvar = | XX.XXX, or better
of the last reset | .
7 Instantaneous active power KW | XXXXX, or better
8 Instantaneous total reactive power kvar | XXXXX, or better
9 instantaneous per-phase voltage (rm.s.) |V XXXX, or better
10 Instantaneous per-phase voltage (rm.s.) | A XXX.XX, or better
11 Instantaneous cher factor - - XXX, or better
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10

d @t 1 ¥ 1 1 i o
JUR 4-2 fpdhaniineuanwansasladnse

- 4.2 vaspumsilauraiulusunsuussyndlddmiuauanmiae
msWausafulusunsulssgndflddmiunusamize Wumsnaaoulusu Physical Layer
uwag Data Link Layer iiauansfenrtuarunsavesiimaslaihdidnnsedndlunisdatufine
(capture), 1dESA (reset) uazauAn (read) 903 Billing waw Alarm AUTUsUATNUSEYRRTTEEMS
nuaamiisveanisluidugione fuanddunised 4-4 Wslusunsuuszgndansaideudedu
fimeslndhdiannsedindléuds TusunsuUszyndaysurn Parameter, Reset parameter, Capture
billing profile with alarm deacriptor s3us Clear alam descriptor ﬁagﬂﬁ 4-3 9ntufezsiingg
snidnnisilendefufitnesiniBidnnseind Tnegunuudeyaiifnisiu/dsszuinafiinesini
Bidmsaiindiulusunsuvszgnsazagluguiuu DLMS/COSEM (HDLC communication profile)
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o aa - 1w col o w |
A191°90% 4-4 ’Jﬁf‘ﬂ‘i“ﬂﬂﬁﬂ‘uﬂ'13L‘UE]&JFIE]ﬂ‘IJI‘lJ‘SLLﬂ‘SJJﬂ‘JSﬁEalﬂmmﬂimwiumu%m‘mww

11

o
an

o
Woulvnsvaaau

aw oo
WNANNTWUR

WaN1INAgEay

[ d de

nwWlrunlmesinididnnsefindvda 1 e
w30 3 la wunn 5(100) A wieufue 3 eeq
Wegluaniueyinau wazuanann Display
testing Lﬂ%ﬂgu

230+10% VAC

@A wmiuiiweos, ¥la 1 vid) ez
230/_’400110% VAC _
(Fmsulimesm ¥da 3 1Wa)

s 1

* calg v a
| Mlusunsuyssanddlidmivauanmie uas

WsunsudszynrvasuSuniidmngsy nagau

ad ] |
“MSINAD (connect), 81UAN Parameter, Reset

parameter, Capture billing profile with alarm
deacriptor 53194 Clear alarm descriptor Ae3Y
7l 43 deunstnenseua

guAlaaNSD
Jalanansasu
rladnda

ﬁ'}miamﬂ’uﬁﬂmﬁLLamuuwﬁﬁjasﬂaﬁma%
LA Annsatnd A9A19199 4-2 Avunis
NeADUTIENTENA a1usudinasludia

= o~y 3 = =J 0 2t
| Bldamsalindvia 1 1Wd uazmswan 4-3 dwmu

Aimasluididnnsatinduils 3 wa

1 A 1 t2s
ANEIULATIN
WUNIRRgURU
A v
Aaulaan
Tsunsuuseend

Frensenalinniwmas inilddonsotndcdu
swuzm 15 wndiiionaaou Total kwh

230+10% VAC, 174 A
(Awmsuiioe viln 1 i) uae
230/400£10% VAC, 17.4 A
(FEmsuiimats 1Tin 3 wa)

JSuarnasdtunseualiuniinosluwa
Siaansatndiluszesiigl 15 unfienaaay

Maximum demand kw

230+10% VAC, 34.8 A |
(E‘hﬁuﬁmaiﬂ yila 1 1la) uax
230/400+10% VAC, 34.8 A
(@ wsulieei= aila 3 1Wa)

YSuatnisItenssualvuniinas v
o a & a4
aldnnsaunalluIEYZLIa1 15 UNWenagaeU
Total kWh

230+10% VAC, 174 A
Fwsulimes« a1 @) uaz
230/400+10% VAC, 174 A
(@mduliwad wiin 3 wla)

Tisunsussynalidmdvauamieraasy
nsifeune (connect), B1uen Parameter, Reset
parameter, Capture billing profile with alarm
deacriptor 24 Clear alarm descriptor é’fﬂg‘u
1 4-3 ndsymsvgaTnTTIE

230+10% VAC

(@ wisuliwas vie 1 ) waz
’230/4001‘10% VAC

Fwsuiiwosy via 3 wa)

] | 2 q &
g1uAteALST
JalEnansagu

1 ¥ e @
mlnanse
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12

=5p_

Reulvnrsvagoy

Nan1Inadau

@ | &
N

] o |l [ =
N ﬂ'13"3ﬂUUﬁﬂﬂ'IWLLﬂﬂQUU‘WUWQQ'ﬂBQNLﬁ@%

= o L7 4 ¥
| vLW‘N'?BLﬁﬂﬂiE]Uﬂﬂ AINIT NN 4-2 NaINg

naasudtenszLa d1nsudineslidn
Y = & Y N A o ol
Siannselnduia 1 wid waznns199 4-3 dmsu
Awosiwiddnnsetindvin 3 wa

oA o
Arvenulagn
wineituiy
Afaulaan

1.3

Tusunsuusseng

naaau Alarm 1 unflwaslWiSidnnseling
wila 1 e Tagnisnsiedeunisaziianisld
IWf nsdl Missing neutral detection uag
nnaau Alarm 1 wadwoslwiadidnnsetind
1iin 3 1la laen1InsIeEeunIsas me'ﬂm
il sl \Darhaseu Terminal Cover

230+10% VAC, 5 A
(dwsullnesa vila 1 wia) uas
230/400+10% VAC, 5 A

(@ wnduliwes= viin 3 wla)

10

naaay Alarm 2 walmaslwd di8nnsoling
Y0m 1 Wawaz 3 wia 1egn1snsI19deu Under
Voltage .

_ﬁaandn 207 VAC

(FnSudimed= viin 1 198) uay

waanin 207/360 VAC

(Fnsulwesa vha 3 wa)

11

naaau Alarm 2 uailnesilvd aidnnsatdng
gie 1 wanaz 3 wa leennsviagayu Minimum
Voltage

200 VAC |
(@wdulimess wiln 1 Wa) uat
200/300 VAC

(@ msuilimeia viin 3 e

12

v‘h’lﬁﬁmaﬂﬂﬂwaLﬁnmiaﬁﬂﬁﬂﬁuuwag“luaﬂ']us

o

Uni

230+£10% VAC
(Ewiufimess st 1 i) waz
230/400£10% VAC

(@A wiuliwes= odia 3 ta)

13

o’

Tflusunsudseenafilddmivamesanuiouss

lusunsulssenivauIvnidainasanu nadasu
nsidoume (connect), 87uAn Parameter, Reset
parameter, Capture billing profite with alarm
deacrlptor 5974 Clear alarm descrlptor Aagy
a3

gueladnss
Jslanunsaanu

1 o0 & [
Aledsa
A1 Alarm
register 71

£ - 1

pnepaall

14

Wnrsaatufindrdiuansuundrgeveiines
ihdidnvsedndvdansmadey fansi 4-2
dmivlwesiwihddnnvedindulin 1 wa uaz
msad 4-3 dmsufimeslwididnnselindude

3 d

fnftgulsann
nineflauiu
ndignuldann’
lsunsuussand
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13

| sd PEAAppSegDiag |

Password for Meter reading and MD |

reset transaction() > BLE connect?on.Established()

Initiate BLE Connection{)

Request MTU Size()

Initiate DLMS/COSEM association(} »!

DLMS/COSEM Association Fstablished)

Read Billing (Attribute 7)

Response Billing (Entries in use )

Read Billing (Attribute 2)

Response Billing {Last record)

/,ﬂ»’"‘\

o

// - s
-7 If timne stamp T

<\\'mla\striccnrd >2

Yes

No

Reset Max, Demand()

Max. Demand Resetted(}

Delay 1 Sed)

Req-uest—BiLling Profile() ’f

Response-Billing Profile()

Disconnect BLE session()
BLE session endec(}
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4.3 wmﬂauiva;mﬂmsl,%miaLLanwu"ﬂaua
ANSNARBUSTHENIINTTIT DU BILAS gudeyaseninalusunsnlssenduasinasiui
dldnnsotind LwaLLammwaumﬂmimaﬂwmmL‘ummuwmmﬁmmmmaaamsnulﬂ Togazifunis
nageulumoaufUuRng

A5197 4-5 Fimsveaaeuszznensifielseuazsudoya

14

waulunsmagay

$oi finaffvun NANTSNAGEU

1| swelWliuntmesinihdidnnseflndeiln 1 wa | 230+109% VAC -
W30 3 uid 2um 5(100) A whoufua 3 1adea | (Evduiines= vila 1 iia) way
Iheglumatuzsineu uazeanadn Display | 230/400+10% VAC
testing aSadu FEwsuliwess vila 3 )

2 ’L’ﬁﬂmﬂsuﬂszanﬁﬁ’l%ﬁw%’umumwmau.av - duelgduse
T,UsLm'i;ms.,ﬂnm«uaqmwﬁmmmaau NARDUY /lgnunsasu
msidieuse (connect), 81uAh Parameter, Reset Alddsa
parameter, Capture bitling profile with alarm
deacriptor 521 Clear alarm descriptor fiagu
flas

3 v‘hmwmﬁuﬁﬂisaxmqﬁéwuﬁagaﬁe’hﬁa - ﬁjﬂﬁﬂlﬁﬁn%ﬁ

| TEHENNSGIER
TneUszano

4.4 NAFUsTEeY L’Jﬁ?ﬂ"l‘éL‘lfaﬁmﬂLLﬁ“Eﬂu‘UBNﬁ

ANSVAEBUSEEELIAINS I oNRDLAY mwauaivmN‘Eﬂmmuﬂﬁuﬂﬂma.,mma'ﬂwv’ﬂfl

Sidnmsotingd L‘W@LLaﬂ\‘lmiuﬂvL’Ja'ﬁﬂEJ'U‘i“’NWNLU@QNUﬂi‘ﬂUHTEEﬂU‘U@ﬁJa

157391 4-6 A medevTzazIaIMaTeudeuayeutaya

it | Goulunisvagou Fifaifmun WANIVIAEEY

1 ma“Lw‘memmaa‘”LwﬁmLanwsaunawm L wld | 230+10% VAC -
w30 3wl 2u1a 5(100) A wieniui 3 eeq | (Ewiulimed viln 1 wa) uas
Iogluaniugyinaiu uavuansen Display | 230/400+10% VAC
testing BELE | @ wiuiinesm vila 3 wa)

2 | 14TUsunsudsegnddlddmivauannie, | - I 9mAlAd59
IU'SLLﬂilIU'S”EJﬂﬁl‘UBWlﬂJ'J‘-UEJLLﬁuI‘UiLLﬂilIUi“EJﬂﬁI Jdanunsasnu
P3uSEnAidannasy naasunisiiouds mlAdsa
(connect), 81uA1 Parameter, Reset parameter,

Capture billing profile with alarm deacrlptor
57311 Clear alarm descriptor m‘i‘LJVI 4-3
3 | vhaseatuiinsresnandiewdeyalsdua - sruenliidiiad
SrEELIaT

Taenlszana
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15

UNN 5 YURDUNITNAZDU

5.1 Tumaunedaunsiiouse (connect) karsue (read) voslwasinihdidomsednd
- ar “’j 4 1 N 4 1 = _ =
AWUTURDUNSAROUNSITENSD (connect) kazB1uAn (read) vesdimasiwihdidnnieiind
o & oo a L w 'Y = =
feenadosIBnsnaeuLar BN inNanTadey fauaadlugudl 5-1 - U 5-3
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gﬂ‘ﬁ 5-2 The connecting and reading test process (continue)

16
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17

fgﬂﬁ 5-3 The connecting and reading test process (continue)

H oA | Fol) W n  oar C
5.2 TunpunessunsideusefulusunsuYseynaARldEmunuane

o w e | Y ¢ v Iy 1 o
andutunsunsnagaunasauniadeudadulusunsudssgadAlddmivauanmiae 1

¥ oo - i o d o -
aopnnpefuIBMIVAERULAY NS TaNan magey Aukandugui 54 - JUT 5-5

fg‘dﬁ' 5-4 The connecting and reading test process with PEA’s application
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g‘d‘ﬁi 5-5 The cbnnecting and reading test pfocess with PEA’s application (continue)

18
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L - - | - 1 .
5.3 ﬂumﬁ)u'ﬂﬂﬁ@ﬂi%FJEW?'Nﬂ'ﬁL’U’EJSJFIEJLLﬁSB']N‘?IJIE]J&ﬁ
- T L w o o = '
ﬁWﬂU’UUWQUﬂW‘J‘ﬂﬂﬁBUiSSSWWQﬂ']'il.%ﬂim_aLLEL’E]']‘IJ‘UBHB“ﬂﬁ‘ﬂﬂﬂﬁﬂﬂﬂU’J%‘ﬂqiﬂﬂﬁ@ULLﬂz .

=] .7 a4 A
Brsiananismageu fuandugun 5-6

g'ﬂﬁ 5-6 The commun'ic.ation distance test process with PEA’s application

5.4 JumpunagevszesiaMIdenseuazeudoya
fdudunounmsnaaeUsrazansenrsuazsudoyaNasandaiuiiniseasuuns
Bansiaransvagou duandlugui 5-7

E‘U‘ﬁ 5-7 The reading time test process with PEA’s application
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unfl 7 anwwedeulunsvagaey |
msnagpunINtiulavedimesinidiinnseading (Electronic Meters) ¥8a 1 ia way

3 et vunm 5(100) A fidaseReansimalulaiugysnesiu 42 wenesiudngn fanmunden

Tunsvmaeudesielui] |

7.1 anuivadau o
- AuditslanignisssuuiiinesInilad9aSuy (Research Centre of Advanced Metering
Infrastructure (AMI)) .
- fag 81013 TGGS $u 4 o 408 1518 n.Uszwrsivgd 1 wvaeedadng waviede
NYUMHLIUAS 10800 st 02-555-2905

1.2 4» Meter Test System
1) Three-phase Portable Power Source (120) A
- Model PPS 400.3
- Supply voltage 88 V - 280 V, 45 - 65 Hz
- Power cbnsumption max. 500 VA
- Influence of auxiliary voltage on the measuring results < 0.005 % at 10 % variation
- Fréquenéy 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 System
- Model CALPORT 300 |
- Auxiliary voltage 86 - 264 V, 47 - 65 Hz
- Power consumption approx. 40 VA
- Influence of auxiliary < 0.005 % at 10 % variation
- Display range 1.0000 mA - 120.0000 A
- Measurement error E < + 0.05% 40 mA - 120 A
7.3 wSesmnininuilidmiudasiusunsuussanduasadeu
- Samsung Galaxy A30s
- VUNELEYIU SM-A307GN/DS
- * hedt Android 10 _
- ndduvedlnsdw A307GDXU4BTDI
- neftureunefiua 4.4. 177-18225791
- VUARMAMNARBLA T20 x 1560 Anwa (268 ppi)
- Ugys 5.0
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-Single-phase_and Three-phase transformers.for 22 kY and 33 KV
50 Hz distribution systefn with and without ability to withstand’
short circuit

- -Remote controtled switches for 22 kV. and 33 kV 50 Hz
distribution system | |

-Solid dislectric three-phase autornatic reclosers for 22 kv and 33
kY 50 Hz distribution Systeny

-Automiatic: switching equipment for HV power capacitor Bank

Single-phase and Three-phasé electomecharica and electronic
enetgy meters
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