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Foreword

This specification lays down requirements for three-phase split prepayment wall
mounting for active energy, where the communication between MCU and UlU is
by means of Radio frequency. The specification is intended for procurement of
equipment and does not include provision of contract.

Introduction
This specification was prepared to establish and promote uniform requirements

for three-phase split prepayment meters for active energy to be used at Kenya
Power and Lighting Company Ltd. The specification lays down the minimum
requirements for equipment acceptable for evaluation.

The manufacturer shall stipulate any extra and enhanced features above the
requirements of this specification.
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This specification is in two parts, one is a narrative clause-by-clause and the
other is a summarized table of the same clauses located in the specifications and

marked as Appendix B.

Tenderers shall complete the schedule in Appendix B and this shall form the
basis for the technical evaluation of their tender. (See clause 4.5.6). Appendix A
is a snapshot of the technical data and tenderers shall indicate conformance or

state any deviation from these requirements.

1. Scope
This specification applies to newly manufactured, three-phase split wall

mounting static watt-hour prepayment meters for direct connection, for
measurement of alternating current electrical energy consumption at a
nominal frequency of 50 Hz. The method of credit transfer shall be through
encrypted numeric tokens complying with the 20-digit STS encryption
algorithms. The meters shall include a load switch for the purpose of
interruption or restoration of the electricity supply to the load in
accordance with the current value of the available credit maintained in the
prepayment meter. The Measurement and Control Unit (MCU) shall be
separated from the User Interface Unit (UIU) and method —of
communication between them shall be by radio waves over a radius of not

less than 100 metres.

2. References
The following documents were referred to during the preparation of this
specification; in case of conflict, the requirements of this specification take

precedence.
[1] IEC 62055-31:2005 Electricity metering — Payment systems — Part
31: Particular requirements — Static payment meters for active

energy (classes 1 and 2)
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f2] IEC 62052-11:2003, Electricity Metering equipment (a.c.) — General
Requirements, Tests and Test Conditions- PART 11: Metering
equipment

(3] IEC 62053-21:2003, Electricity metering equipment (a.c.) -
Particular Requirements - Part 21: Static meters for active energy
(class 1.0).

[4] SANS1524-1:2004 Electricity prepayment Systems, Part 1:
Prepayment meters

3. Terms and definitions

The definitions given in [1], [2], and [4] shall apply.

MCU: Measurement & Control unit
UIU: User Interface Unit

4, Requirements
" “Prepaymeént meters shall comply with the requirements of [1] and™{3] for
outdoor meters. The prepayment meters shall be mounted as for normal
service.

4.1 Operating conditions requirements

411 The meters shall be suitable for operation in tropical climate where
temperatures may vary from -1 to + 45 degrees Celsius. -

4.1.2 Average Annual Relative humidity reaching 90% and altitude of up to
2,200m.

4.1.3 The meters shall be used for measurement of active energy for Light

commercial and industrial loads under tropical climate conditions.

4.2 Design and construction requirements

4.21 General

4.2.1.1 The requirements given in [1] shall apply. The product serial number
for particular meter being tendered shall be indicated.
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4212
42.1.3

4214
4215

4216

O 4217

4.2.1.8

4279
42110
42111

O 2112
42113

42.1.14

42.1.15

The meters shall be of British Standard (BS) 5685 footprint for
standardised mounting.

The MCU and UIU shall communicate by radiofrequency (RF)
communication link over a radius of not less than 100 meters.

The RF interface shall be in-built in the MCU.

The meters shall have terminals with bottom entry for cables and the
arrangement shall be: L1jn: L1outs L2 102 L2 guet L3 02 L3 oue: NN.

The meter terminal cover shall be of short length type, flush to the
meter base.

The MCU shall be ultrasonically sealed for life to prevent access to the
meter assembly screws.

The MCU shall be sealed and its printed circuit boards conformal
coated in a manner so as not to allow malfunction due to ingress of
vermin.

The meters terminal holes and screws shall be made oi prass or
nickel-plated brass for high conductivity and corrosion resistance.
Terminal holes shall be of sufficient size to accommodate the cables of
at least 10-mm diameter.

The meter's terminal cover screw inserts shall be sealable with utility
wire seals.

The meters protection class shall be class i (Double insuiaied;”

The meters shall have a non-volatile memory capable of data storage
and with long-term data retention period for a period of not less than 10
years or for the certified life of the meter or whichever is greater
without an electrical supply being supplied to the meter.

The meters shall have an electronic display given in Clause 5.10 [3]
where mulliple values are presented by a single display all relevant
values shall be available via the display.

The meters shall have register codes to indicate information functions
like Instantaneous power, Current credit register, Power interruption
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42116

4.21.17

4.2.1.18

4.2.1.25

4.2.1.26

4.2.1.27

counter, Last credit token number, Value of last credit token, etc.
These values shall be available on the UIU display.

The principal unit for the measured values shall be the kilowatt-hour
(kWh).

The meter shall have a means of reading the credit register to within a
resolution of at least 0.1 kWh for testing purposes.

The meters shall be equipped with tamper sensor that shall
automatically disconnect the power to the load in the event of
tampering.

The meters shall detect significant reverse energy (SRE) when the line
and load wires are swapped.

The meters shall continue to operate correctly and decrement credit or
trip during SRE detection.

The meters shall be scalable/ upgradable to smart prepayment meters
via use of software. This shall be done by programming via the optical
ot -

The meters shall have LED indicators for testing and indication of kwh
consumption.

The meters shall work under postpaid mode or prepaid mode. The
switch of mode shall be done via token or optical communication.

The meters shall have an optical communication port, compliant to
IECB2056-21 for accessing information stored inside the meter through
a hand held unit.

The meters shall be compliant with DLMS/COSEM communication
protocol.

The meters shall be supplied together with three copies of software for
interrogating the meter data; and it shall not be possible to reprogram
the meters using this software.

The meters shall support two way communication and shall be used at
the point of supply.
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4.2.1.28 The MCU shall conform to the degree of protection IP 51 as given in
IEC 529.

4.2.2 Functionality
4.2.2 1 Measurement and Control Unit (MCU)
4.2.2.1.1 The MCU shall have a load switch to automatically interrupt the load
circuit on the expiry of credit balance.
4.2.2.1.2 The load switch shall automatically restore the load circuit.
4.2.2.1.3 The meter load switch shall comply with the requirements given in [1].
42214 The meters shall be able to indicate absence or presence of
continuous power.
4.2.2.1.5 The meters shall disconnect the load if power failure is detected and
connect the load after normalization.
42216 The meter shall come fitted with a tamper switch capable of
R disconnecting supply when meter terminal cover is open even when
there is no power supply.
4.2.2.1.7 The meters shall have a programmable power limit setting that shall
disconnect the load once exceeded and reconnect once the load falls
below the set limit.
42.2.1.8 The MCU shall have a diagnostic LED to indicate the presence of
communication between the MCU and the UIU; -
4.2.2.1.9 The MCU shall continue metering and decrement credit, regardless of
the state of the communications interface or the UIU.
4.2.2.1.10The MCU shall come fitted with an SCSSCAAA9 (MC171) compliant
data port.
4.2.2.1.11The MCU shall be supplied together with a plastic card of dimension
85mm X 54 (length X height) mm and material similar to that of a credit
card indicating the meter number.
4.2.2.1.12The MCU shall have an inbuilt RF interface that operates in the RF
range, 433.05 to 434.790MHz SRD band within 10mWw.
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4.2.2.1.13The MCU shall come preloaded with 30KWHTr units

4,222
42221

42222

42223

42224

42225

42226

42227

42228

42229

User Interface Unit (UIU)

The UIU shall comply with 20-digit (STS) encryption algorithms. All
correctly entered tokens shall be registered to eliminate fraud.

The UIU's keypad shall be user friendly with a LCD display for numeric
credit display and a language independent pictograms to identified
operational features. The height of the display characters for the
numeric values shall not be less than 4.5 mm.

The UIU display shall have at least seven 7-numerical characters
comprising of five integers and two decimals.

The UIU shall conform to the degree of protection IP 54 as given in
IEC 529. |

The UIU shall be capable of communicatian to the MCU via RF signals
over a distance not less than 100 metres.

The UIU shall be an interchangeable unit and it shall be possible to
view the mated MCU on the UIU.

The UIU shall enable loading the meter with a number of pre-
purchased units of credit, without loss of any existing credit balance.
The UIU shall, upon acceptance of a valid token credit the exact
amount contained on the token to the appropriate register in the meter
and shall increment the register by this amount.

The UIU shall transfer the credit in kWh.

4.2.2.2.10The UIU shall display the cumulative kilowatt-hour register.

4.2.2.2.11The UIU shall have a means to remove digits from a partially entered

number sequence-Backspace key.

4.2.2.2.12The UIU shall have the ability to recall the last five successful credit

tokens entered.

4.2.2.2.13The UIU shall be able to indicate the meter software.
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4.2.2.2.14The UlU shall indicate the status of the incoming supply.

4.2.2.2.15The UIU shall indicate the credit status.

4.2.2.2.16 The UIU shall indicate token acceptance or rejection.

4.2.2.2.17The UIU shall give low credit warning.

4.2.2.2.18The UIU shall have a backlight to enable keying of tokens in the dark.

4.2.2.2.19The UIU shall operate in the RF range, 433.05 to 434.790MHz SRD
band within 10mW.

4.2.2.2.20The UIU shall be powered by means of lithium battery whose life span
shall be at least 5 years.

42.2.2.21The UIU shall have a communication distance of at least 100m, for
both line of sight and built environment.

4.2.2.2.22The UIU mounting shall be wall mountable cradle (handheld).

4.3 Electrical requirements

4.3.1 The meters shall be operated from mains with reference values of
3x230V/400V, 50 Hz, with a load switching voltage operating range from
0.5U, to 1.15U, |

4.3.2 The meters shall be connectable for 3 phase 4 wire systems, drawing of
which shall be printed on the meter body.

4.3.3 The meter shall have reference standard currents of: -
h<10A, Imax 2 O0100A

434 Power consumption

The requirement of [3] applies.
4.3.5 Influence of short-time over-currents

The requirement of [3] applies.
4.3.6 Influence of self-heating

The requirement of [3] applies.
4.3.7 Over-voltage
The requirement of [3] applies.
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4.3.8

439

4.4

441
4.4.2

4.4.3

444

445

446

4.5
4.5.1

Insulation test
The requirement of [3] applies.
EMC tests

The requirement of [3] applies.

Requirements 4.3.4 to 4.3.9 shall form part of the type test approval
to be issued by an international or the national (of the country of
manufacture)) meter certifying body.

Accuracy requirements

Tests and test conditions given in [1] shall apply.

The meter's accuracy shall be of class 1 for active energy.
Limits of errors due to variation of the current.

The requirement of [3] applies.

Limits of error due to influence quantities

The requirement of [3] applies. -

Test of starting and no-load condition

The requirement of [3] applies.
Meter constant

The requirement of [3] applies.

Accuracy test conditions

The requirement of [3]-applies:

Requirements of clause 4.4 shall form part of the type test approval
to be issued by an international or the national (of country of
manufacture) meter certifying body.

Instructions and Marking

General

The requirements given in [1] shall apply. The information shall be in
legible English, indelibly marked on the meter and of at least 4mm figure
height.
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4.5.2

453

454

45.5

4.5.6

Specific marking requirements
The following information shall be marked on each meter.
a) The standard transfer specification (STS) compliant serial number,
in the preferred format known as a national meter number,
b) The STS compliance logo,
¢) The inscription “Property of K.P. &. L. Co Lid.”,
d) Bar Coded information
The following drawings and information shall be required with the tender:
(a)  Meter drawing giving all the relevant dimensions;
(b)  Wiring diagrams;
(c) Description leafiet of the meter being offered;
(d) Users and operational manuals.
A sample of the meter offered shall be submitted together with test
tokens for; different Power Limit Settings and resets for the same, Credit
and Clear Credit Tokens fo aid in the testing of the meters. The
manufacturer might be required to provide more tokens at no extra cost.
Copies of type approval certificate (s) with test and calibration results of
the meter being offered obtained from an intemational or the national
meter certification body shall be provided. If type approval certificate (s) is

| (are) from accredited meter certification laboratories (and not national or

international body), then it (they) shall be accompanied with copies of
certificates of accreditation, under ISO/IEC 17025 from the national or an
international certification body.

The Tenderer shall complete clearly, all the clauses in both columns
of the schedule in Appendix B. This shall form the basis of evaluation of
the submitted tender. Failure to complete this appendix shall render the
tender non-responsive. The tenderers shall indicate the details of their
offer where it is different from these requirements. Where the requirement
is the same, they shall indicate what is offered. Insertions such as
“noted”, “agreed” etc. shall be considered as non-responsive where

a specific response is called for.
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4.5.7 The manufacturer shall provide proof of conformance to ISO 9001(2000)
standards by attaching copy certificates.

4.5.8 The manufacturer shall provide a list of at least four previous utilities to
which the meter being offered has been supplied.

4.5.9 Copies of DLMS/COSEM certificates to be supplied by tenderer.

4.5.10 The manufacturer shall produce meters that meets fully the
requirements of the IEC standard, IEC 62055-51:2007 - Electricity
metering - Payment systems Part 51: Standard transfer
specifications and hence :

- Facilitates interoperability amongst hardware, software and
meters supplied by other manufacturers

» Does not lock KPLC to only the bidder or any one supplier or
manufacturer in its future procurement of prepayment meters,
software or hardware

5.0 INFORMATION AND ‘WARRANTY (In case of Tender award)

5.1Drawings and technical details shall be submitted to KPLC for approval
before manufacture of the meters commences. KPLC undertakes to submit
their comments or approval for the drawings within three weeks of receiving
the draft copies.

5.2The meter shall have a warranty against any defects, which may develop due

to faulty material, calibration, transportation or workmanship for a period of
eighteen months from the date of delivery. All defective meters shall be
replaced at the supplier's cost.
5.3The manufacturer shall meet the full costs of two engineers, for meter
inspection and acceptance testing at the manufacturer's facility excepting the
cost of engineers' transportation from Kenya to the nearest major airport.
5.6 Samples
{a) The tenderer shall submit one sample together with the tender
documents. The submitted meter samples shall be subjected to
accuracy tests at KPLC's Meter Central Laboratory to verify the
requirements of IEC 62053-21:2003 clause 8.1 and to verify
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responsiveness to other clauses of this specification. Sample
meters shall not be returned to the tenderers.

(b) Bidders are advised that the Laws of Kenya require that the Kenya
Bureau of Standards must approve any new meter being
introduced in the country. To this end Bidders shall furnish the
Bureau with 4 (four) samples of each meter type to be supplied.
Bids submitted without the meter type approval from the Bureau will
NOT be considered non-responsive. However the winning Bidder
must submit this approval before the signing of the supply contract.
Bidders may communicate directly with the Kenya Bureau of
Standards on this matter through the following address:

The Managing Director
Kenya Bureau of Standards,
P.O. Box 54974, 00200 Nairobi
Kenya. ;
Tel: (+254 020) 605490, 602350
Fax: (+254 020) 604031
Email: info@kebs.org
Web:http://iwww.kebs.org
5.7 The meters shall be packaged in such a manner as to minimize damage and

entry of moisture during transportation and handling.

5.8The meters shall be packed in suitable groups and / or batches with
consecutive serial numbers, provided by KPLC. Packaging shall be done only
after the purchaser engineers’ visit.

5.9The supplier shall indicate the delivery time versus quantities of each type of
meter and his production capacity.

5.10 Where test and / or calibration certificates/ reports are issued by a
laboratory other than the Intemational / National Standards and Testing
Authority, a copy of accreditation certificate, under ISOAEC 17025 from the
International/ National meter certification body shall be attached together with

the tender documents.
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5.11 The manufacturer shall provide current e-mail addresses, fax and telephone

numbers of the national / intemational testing / calibration laboratories and

meter certification bodies.

6.0 Appendices
Appendix A: Summary of Technical Data

Measurement and control unit - General information

Resistance to heat and fire As per IEC 60695-2-1 (glow-wire)

Resistance to spread of fire UL94-VO rated @ 1.5mm

Type Three phase, 4-wire, direct connected prepayment meter
Compatible networks Three phase, 4-wire, earthed neutral
Electrical ratings
Accuracy kWh class1 (IEC 62053-21) §
LCD display 8 digits
Voltage measurement {U,,) I230/400 V; 50Hz
Load switching Voltage range| 0.5U,1t01.15U,
Voltage circuit burden <1.5Wand 10 VA
| Current circuit burden <4.5 VA @ Base reference current I, i
Current measurement Iy < 10A; 1. > 100A.
Protective class B Class double insulated
Enclosure
Mounting wall mounting
Rating P51
Material UV stable polycarbonate/ABS blend with flame retardant

Terminals s
Type . Moving-cage terminal b
Material Mild steel/nickel/brass

Maximum Cable Size 10 mm®

Operating environment

Area of application Indoor meter

Operating temperature -1°Cto45°C

Storage temperature range -10°Cto55°C

Relative humidity Maximum 75%
Operation
General Credit store with decrement-on-use |

Credit entry mechanism

Keypad; encrypted numeric tokens

Credit encryption method 20-digit STS

Metrological performance

Measurement direction I Forward and reverse detection and metering
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Consumption indicator

Visible LED, 1000 impulse / kWh

Status indication

Visible LED

Liquid Crystal Display

8 digits + icons; icon information, numeric information

Accurate metering range

0.05 I, to 1.2 Imax

Starting current <0.004 I,

Accuracy class index Class 1

Power threshold 6.5W
Short circuit current 30 Ioax

Disconnection Device

Type

Three pole latching contactor. 100A.

Insulation; Over voltage and Surge Protection

Insulation system Protective class [l
classification 4kV rms for 1 minute
Over voltage withstand 400VAC for 48 hours

Surge immunity
Voltage impulse withstand

In excess of 6kV, 1.2/50pus

Radio interference
Specification Compliance

Complies with requirements for CISPR 22

Current impulse withstand IEC 62052-11
Electromagnetic compatibility
Electrostatic discharge 15kV air discharge i
Immunity to HF fields 80 MHz to 2 GHz @ 10V/m with load 80 MHz to 2 GHz @ 30V/m no load
Immunity to FTB 4kV

IEC 61000-4-2; IEC 61000-4-3; IEC 61000-4-4; IEC 61000-4-6 CISPR 22

Communication Circuitry

Type
Rated Impulse-Voltage

Insulation properties

Galvanically isolated, Non-polarized, 2-wire, and half-duplex. Meter is

independent of UTU function
Peak Voltage 6kV (1,2/50118) waveform
{According to IEC 62052-11 protective class II)

4kVrms (] Minute)
(According to IEC 62052-11 protective class II)

Communication Distance

2> 100 metres

User Interface Unit

Type

Isolated, non-polarized, 2 wire

Operating Range {Com)

At least 100 metres

Operating Environment

Operating Temperature -10°Cto45°C
Storage Temperature Range -10°Cto55°C
Relative Humidity 75%

Enclosure

Type Slimline, wall mounted
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P

Rating IP 54

Material UV stable polycarbonate/ABS blend with flame retardant

Terminals

Type 2-way screw terminal

Maximum cable size 2.5mm’

Sealing

Enclosure Factory sealed, no user serviceable pants

Type Language-independent

Components Pictographic/Numeric LCD display, keypad, LED rate of consumption

indicator, audio feedback

Liquid Crystal Display {LCD)

8 digits + 11 icons; icon information; numeric information display of various

Size meter information such as credit levels, token entry, etc )
Keypad 12-key, international standard layout including “information” and (
“backspace” keys
Buzzer Audio feedback on key press, Token Accept and Reject melodies, low-
credit alarms as a factory-programmable option
Light emitting Diode (LED) Rate of consumption indicator (pulse rate proportional to current rate of

consumption)

Appendix B: Specifications Matrix for Three phase Split Prepayment Static
Meters for active Energy (Using cable for communication between MCU
and UIU} - Guaranteed Technical Particulars (GTP)

KPIL.C REQUIREMENTYT

MANUFACTURER'S
COMPLIANCE/ REMARKS

REFERENCE PAGE IN THE
SUBMITTED DOCUMENTS

OPERATING CONIDITIONS

1.1 -1 to 45 "¢ (opérational) l
4.4.2 Humidity: 0-90 %; Altitude: 0-2200 M

4.1.3 Light Commercial & Industrial loads under tropical climate '
1.2 DESIGN AND CONSTRUCTION ‘o
421" iiGeneral T
4.2.1.1 Requirements of [1] The product setial number for particular meter

being tendered shall be indicated.

4.2.1.2 Meters shall be of Brilish Standard (BS) 5685 foolprint for
standardised mounting.

4.2.1.3 ommunicalion RF, at least100 meters

14.2.1.4 In built RF inlerface

4.2.1.5 Meters shall have ferminals with bottom entry for cables and the
arrangement shall be: L Loy L24: L2gu: L3 12 L3z NN

4.2.1.6 he meter terminal cover shall be of shor length type, flush to the

eter base.

4.2.1.7 MCU ultrasonically sealed for life.

4.2.1.8 CU sealable against vemin ingress

4.2.1.9 Brass or nickel plated brass teminal holes

4.2.1.10 erminal holes, 10mm

4.2.9.11 WTerminal screw sealability

4.2.1.12 jDouble insulation, class I

4.2.1.13 on -volatile memory, 10 years |

4.2.1.14 [IElectronic display

4.2.1.15 [[Meter register codes for multi funclions

4.2.1.16 as principal unit of energy measurement
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LAUSE KPLC REQUIREMENT MANUFACTURER'S REFERENCE PAGE IN THE
COMPLIANCE/ REMARKS §i SUBMITTED DOCUMENTS

4.2.117 n Means of reading credit register with a 0.1 kWh

4.2.1.18 amper sensor on melers \

4.2.1.19 _ [fDelectlion of Significant Reverse Energy (SRE) ‘
|

4.2.1.20 orrecl Operation or_trip of MCU during SRE detection
4.2.1.21 [IMeter scalable to smar

$.2.1.22 D indicators for lesting and indication of kWh
.2.1.23 [|Prepaid/postpaid mode of operation.
4.2.1.24 [iOplical communication port.

Isoftware for interrogating the meter data; and it shall not be
possible to reprogram the melers using this software.
4.2.1.27 JfSupport 2 way communication and be used for the point of supply
4.2.1.28 |IMCU IP51 protection
4.2.2 FUNCTIONALITY

.2.1.25 ,‘ DLMS/COSEM compliant. \
’ 4,2.1.26 he meters shall be supplied together with three copies of l { ‘

.2.2.1 Measurament & Control Unit (MCU)
.2.2.1.1 JlAutomatic interruption of Load by load switch in MCU
4.2.2.1.2 JAutomalic restoration of load
4.2.2.1.3 ilLoad swilch requirements of [1]
4.2.21.4 [lindication of absence or presence of power

,2.2.1.6
4.2.2.1.7 {fiProgrammable power limi setting
4.2.21.8 ED indication for communication between MCU & UIU
4.2.21.9 {JEMCU continuous metering regardiess of communications
interface or UIU state
4.2.2.1.10 U shall come fitted with an SCSSCAAAS (MC171) compliant
“[xdata porl.
.2.2.1.11 [iThe MCU shall be supplied together with a plastic card of
ldimension 85mm X 54 mm (length X height) and matenai similar to|
‘ hat of a credil card indicaling the meter number.
4.2.2.1.12 e MCU shall have an RF interface that operales in the R

amper switch for temminal cover ’
range, 433.05 to 434.790MHz SRD band within 10mw.
t)

2.21.5 ‘f Automatic power connection and disconnection

.2.2.1.13 [iPreloaded 30KWHr unils
4.2.2.2 User Interface Unit (UIU)

4.2.2.2.1 JUIL, 20- digit STS encryplion algorithm

4.2.2.2.2 [N keypad user friendly wilh a 4.5 mm figure heighl

4.2.2.2.3 [JUIU display, B characlers ,

4.2.2.2.4 [JUIU shall conform to IP54 degree of protection r
!

4.2.2.2.5 RUIU to communicate with MCU through RF link, not less than 100
metres
4.2.2.26 iU, interchangeable unit

.2.2.2.7 IUIU loading of credit to existing balance
4.2.2.2.8 (LU credit of register lo exisling register
4.2.2.2.9 UV transfer of credit in kWh
4.2.2.2.10 |JUIU display cumulative kWh regisier
.2.2.2.11 |JUIU re-entering of credit/ token number
.2.2.2.12 [JUU) ability to recall at least last 5 successful credit tokens entered
4.2.2.2.13 [JUIU indication of meter software
4.2.2.2.14 pUIU-indication of incoming supply
4.2.2.2.15 [JUIU indication of credit status
.2.2.2.16 [JUIU indication of loken acceptance/rejection
4.2.2.2.17 |JUIU low credit wamning
4.2.2.2.18 [§The UIU shall have backlight to enable keying of tokens in the
dark.
4.2.2.219 e UIU shall operate in the RF range, 433.05 to 434.790MHz
ISRD band within 10mWW.
4.2.2.2.20 [IThe UIU shall be powered by means of fithium battery whose life

span shall be al least 5 years.
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LAUSE

KPLC REQUIREMENT

MANUFACTURER'S | REFERENCE PAGE IN THE
COMPLIANCE/ REMARKS §| SUBMITTED DOCUMENTS

ieach type of meter and his production capacity.

4.2.2.2.21 & UIU shall have a communication distance of at least 100m, for
iboth fine of sight and built environment.
4.2.2.2.22 e UIU mounting shall be wall mountable cradle {handheid).
4.3 ELECTRICAL REQUIREMENTS |
§.3.1 Reference values of 3x230/400 V, 50 Hz, Load swilch voltage
range shailtbe 0.5-1.15 U,
4.3.2 [3-phase 4-wire sysliems
4.3.3 Reference cuments: lb< 10 A lng 2 100 A
4.3.4 Power consumplion
4.3.5 nfluence of shor fime over-currents
4.3.6 nfluence of self-heating
4.3.7 Over-voltage test
4.3.8 Insulation test
3.3.9 EMC tests B
4.4 ACCURACY REQUIREMENTS
4.4.1 lass 1 accuracy =
4.4.2 its of error due to variation of cument
4.4.3 Limits of error due to influence quantities
4.4.4 est of starting and no load condition
14.4.5 [Meter constant
4.4.6 Accuracy tesi conditions
45 INSTRUCTIONS & MARKINGS
4.51 Requiremenl of marking [1]
4.5.2 pecific markings requirements
4,53 Drawings and informalion required
4.5.4 ’ Sample meter and test tokens - e - —
455 opies of type approval cerificates
4.5.6 illing of matrix
4.5.7 ISO 9001 cerification
4.5.8 iList of al least 4 previcus utilities
4.5.9 opies of DLMS/COSEM. Certificales. _
5.1 iDrawings and technical details shall be submitted to KPLC for
approval before manufacture of the meters commences, KPLC
undertakes to submit their comments or approval for the drawings
ithin three weeks of receiving the draft copies.
5.2 l e meter shall have a waranty against any defects, which may
develop due to faulty material, calibration, transportation or ’ (
orkmanship for a pericd of eighteen months from the date of N
delivery. All defective meters shall be replaced al the supplier's £ ! =
cost.
5.3 l e manufacturer shall meet the full costs of two engineers, for
eler inspection and acceptance testing at the manufacturer's
acility excepling the cost of engineers’ transportation from Kenya
ito the nearest major sirport.
5.4 e tenderer shali submit one sample together with the tender h
documnents. The submitied meler samples shall be subjected 1o
accuracy tesis al KPLC's Meter Central Laboratory to verify the !
requirements of IEC 62053-21:2003 clause 8.1 and 1o verify
esponsiveness to other clauses of this specification. Sample
imeters shall not be returned 1o the tenderers.
5.5 e meters shall be packaged in such a manner as to minimize
damage and entry of moisture during transportation and handling.
5.6 he meters shalf be packed in suilable groups and / or batches
fwith consecutive serial numbers, provided by KPLC. Packaging
i hall be done only after the purchaser engineers' visit.
5.7 e supplier shall indicate the delivery lime versus quantities of
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MANUFACTURER’S
COMPULIANCE! REMARKS

KPLC REQUIREMENT

here test and / or calibration ceriificates/ reporis are issued by a
aboratory other than the International / National Standards and
esting Authority, a copy of accreditation cerlificate, under
ISO/IEC 17025 from the Inlernational/ National meter certification
body shall be attached together with the tender documents. The
est certificates shall bear the producl serial no. of meter on offer

e manufaciurer shall provide current e-mail addresses, fax and
elephane numbers of the national / international testing /
libration laboratories and meter cerification bodies. The fest
certificates shall bear the product serial number of meter on offer.

Manufacturer's Declaration: | .....eeoiiiiiiciiiiiiriiieissceressssescssessssnsess ON
behalf Of .vvceviriereiiererecerirererennreeeen.. declare  that the above

specifications matrix conforms to a typical tender meter, type
cesreresenssesesenecanseannenssesnss DEING Offered for this tender.

Signature ... e
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THE KENYA POWER & LIGHTING COMPANY LIMITED

SPECIFICATION

for

THREE-PHASE SPLIT PREPAYMENT BS MOUNTING STATIC WATT-HOUR

METERS FOR ACTIVE ENERGY

(Using cable as a medium of communication between MCU and UIU)

NAME DESIGNATION SIGNATURE | DATE
Patricia Ngaanga | 1% Assistant Engineer
l:ompiled by Jeand | 4@7 1s ’07/20"/5
Aggrey Machasio | Chief Engineer, '
prepayment ‘@‘ - sal>iliy |
Checked by Eng. Thagichu Kiiru | Deputy manager, I&FC N
(A [t
al
Recommended | Thomas Ogutu Ag. Customer service !
by manager. e U /qﬂ ”Lo/e

Approved by

Joshua Mutua

General Manager,
Customer Service

Iw

=

REVISION RECORD
REVISION | DESCRIPTION OF REVISION DATE
0 4% Issue Oclober 2010
1 5% issue, inclusion of clauses August 2014.
4.2.1.7,4.2.1.21, 4.2.1.23,

» 4.2.1.27. 4.5.9.

/
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Foreword

This specification lays down requirements for three-phase split prepayment wall
mounting meters for active energy, where the communication between MCU and
UIU is by means of cable. The specification is intended for procurement of

equipment and does not include provision of contract.

Introduction
This specification was prepared to establish and promote uniform requirements

for three-phase split prepayment meters for active energy to be used at Kenya
Power and Lighting Company Ltd. The specification lays down the minimum
requirements for equipment acceptable for evaluation.

The manufacturer shall stipulate any extra and enhanced features above the
requirements of this specification.
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This specification is in two parts, one is a narrative clause-by-clause and the

other is a summarized table of the same clauses located in the specifications and

marked as Appendix B.

Tenderers shall complete the schedule in Appendix B and this shall form the
basis for the technical evaluation of their tender. (See clause 4.5.6). Appendix A

is a snapshot of the technical data and tenderers shall indicate conformance or

state any deviation from these requirements.

1. Scope

This specification applies to newly manufactured, three-phase split wall
mounting static watt-hour prepayment meters for direct connection, for
measurement of alternating current electrical energy consumption at a
nominal frequency of 50 Hz. The method of credit transfer shall be through
encrypted numeric tokens complying with the 20-digit STS encryption
algorithms. The meters shall include a load switch for the purpose of
interruption or restoration of the electricity supply to the load in
accordance with the current value of the available credit maintained in the
prepayment meter. The Measurement and Control Unit (MCU) shall be
separated from the User Inteface Unit (UIU) and method of
communication between them shall be by cable over a distance of not

less than 100 metres.

2. References
The following documents were referred to during the preparation of this
specification; in case of conflict, the requirements of this specification take

precedence.
[1] IEC 62055-31:2005 Electricity metering — Payment systems — Part
31: Particular requirements — Static payment meters for active

energy (classes 1 and 2)
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[2] IEC 62052-11:2003, Electricity Metering equipment (a.c.) — General
Requirements, Tests and Test Conditions- PART 11: Metering
equipment

[3] IEC 62053-21:2003, Electricity metering equipment (a.c.) -
Particular Requirements - Part 21: Static meters for active energy
(class 1.0).

[4] SANS1524-1:2004 Electricity prepayment Systems, Part 1:
Prepayment meters

3. Terms and definitions
The definitions given in [1], {2], and [4] shall apply.
MCU: Measurement & Control
UIU: User Interface Unit

4, Requirements
Prepayment meters shall comply with the requirements of [1] and [3] for
indoor meters. The prepayment meters shall be mounted as for normal
service.

4.1 Operating conditions requirements

4.11 The meters shall be suitable for operation in tropical climate where
temperatures may vary from -1 to -+ 45 degrees Ceisius.

4.1.2 Average Annual Relative humidity reaching 90% and altitude of up to
2,200m.

4.1.3 The meters shall be used for measurement of active energy for Light

commercial and industrial loads under tropical climate conditions.

4.2Design and construction requirements

4.21

4211

General
The requirements given in [1] shall apply. The product serial number
for particular meter being tendered shall be indicated.
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421.2

4213

4214

The meters shall be of British Standard (BS) 5685 footprint for

standardized mounting.
The MCU and UIU shall communicate over cable for a distance of not

less than 100 meters.
The communication cables shall be galvanically isolated from the

mains to ensure customer safety.

4.2.1.5 The meters shall have terminals with bottom entry for cables and the

4.2.1.6

421.7

42.1.8

4.21.9

42110

4.2.1.11

4.2.1.12
42113

42114

4.2.1.15

arrangement shall be: L1in: L1ou: L2 L2 oues L3ins L3 oz NN.

The meter terminal cover shall be of short length type, flush to the
meter base.

The MCU shall be ultrasonically sealed for life to prevent access to the
meter assembly screws.

The MCU shall be sealed and its printed circuit boards conformatl
coated in a manner so as not to allow malfunction due to ingress of
vermin.

The meters terminal holes and screws shall be made of brass or
nickel-plated brass for high conductivity and corrosion resistance.
Terminal holes shall be of sufficient size to accommodate the cables of
at least 10-mm diameter.

The meter's terminal cover screw inserts shall be sealable with utility
wire seals.

The meters protection class shall be class il (Double insulated).

The meters shall have a non-volatile memory capable of data storage
and with long-term data retention period for a period of not less than 10
years or for the certified life of the meter or whichever is greater
without an electrical supply being supplied to the meter.

The meters shall have an electronic display given in Clause 5.10 [3]
where multiple values are presented by a single display all relevant
values shall be available via the display.

The meters shall have register codes to indicate information functions

like Instantaneous power, Current credit register, Power fail counter,
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42.1.16

421147

42.1.18

4.2.1.19

4.2.1.20

4.2.1.21

4.2.1.22

42123

4.21.24

421.25

4.2.1.26

4.21.27

Last credit token number, Value of last credit token, etc. These values
shall be available on the UIU display.

The principal unit for the measured values shall be the kilowatt-hour
(kwh).

The meter shall have a means of reading the credit register to within a
resolution of at least 0.1 kWh for testing purposes.

The meters shall be equipped with tamper sensor that shall
automatically disconnect the power to the load in the event of
tampering.

The meters shall detect significant reverse energy (SRE) when the line
and load wires are swapped.

The meters shall continue to operate correctly and decrement credit or
trip during SRE detection.

The meters shall be scalable/ upgradable to smart prepayment meters
via use of software. This shall be done by programming via the optical
port.

The meters shall have LED indicators for testing and indication of kWh
consumption.

The meters shall work under postpaid mode or prepaid mode. The
switch of mode shall be done via token or optical communication.

The meters shall have an optical communication port, compliant to
IEC62056-21 for accessing information stored inside the meter through
a hand held unit.

The meters shall be compliant with DLMS/COSEM communication
protocol.

The meters shall be supplied together with three copies of software for
interrogating the meter data; and it shall not be possible to reprogram
the meters using this software.

The meters shall support two way communication and shall be used at
the point of supply.
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42.1.28 The MCU shall conform to the degree of protection IP 51 as given in
IEC 529.

4.2.2 Functionality

4.2.2.1 Measurement and Control Unit (MCU)

4.2.2.1.1 The MCU shall have a load switch to automatically interrupt the load
circuit on the expiry of credit balance.

4.2.2.1.2 The load switch shall automatically restore the load circuit.

4.2.2.1.3 The meter load switch shall comply with the requirements given in [1].

42214 The meters shall be able to indicate absence or presence of
continuous power.

4.2.2.1.5 The meters shall disconnect the load if power failure is detected and
connect the load after normalization.

42216 The meter shall come fitted with a tamper swiich capable of
disconneciing supply when meter terminal cover is open even when
there is no power supply.

42.2.1.7 The meters shall have a programmable power limit setting that shall
disconnect the load once exceeded and reconnect once the load falls
below the set limit.

42.2.1.8 The MCU shall have a diagnostic LED to indicate the presence of

- communication between the MCU and the UIU.
4.2.2.1.9 The MCU shall continue metering and decrement credit, regardless of
the state of the communications interface or the UIU.

4.2.2.1.10The MCU shall come fitted with an SCSSCAAA9 (MC171) compliant
data port.

4.2.2.1.11The MCU shall be supplied together with a plastic card of dimension
85mm X 54 (length X height) mm and material similar to that of a credit
card indicating the meter number.

4.2.2.1.12The MCU shall come with preloaded 30KWhr units.
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4222
42221

42222

42223

42224

42225

42226

42227

42228

42229

User Interface Unit (UIU)

The UIU shall comply with 20-digit (STS) encryption algorithms. All
correctly entered tokens shall be registered to eliminate fraud.

The UlU's keypad shall be user friendly with a LCD display for numeric
credit display and a language independent pictograms to identified
operational features. The height of the display characters for the
numeric values shall not be less than 4.5 mm.

The UIU display shall have at least seven 7-numerical characters
comprising of five integers and two decimals.

The UIU shall conform to the degree of protection IP 54 as given in
IEC 529.

The UIU shall be capable of communicating to the MCU via cable over
a distance not less than 100 metres.

The UIU shall be an interchangeabie unit and it shall be possible to
view the mated MCU on the UIU.

The UIU shall enable loading the meter with a number of pre-
purchased units of credit, without loss of any existing credit balance.
The UIU shall, upon acceptance of a valid token credit the exact
amount contained on the token to the appropriate register in the meter
and shall increment the register by this amount.

The UlU shall transfer the credit in kWh.

4.2.2.2.10The UIU shall display the cumulative kilowatt-hour register.

4.2.2.2.11The UIU shall have a means to remove digits from a partially entered

number sequence-Backspace key.

4.2.2.2.12The UIU shall have the ability to recall the last five successful credit

tokens entered.

4.2.2.2.13The UlU shall be able to indicate the meter software.
4.2.2.2.14The UIU shall indicate the status of the incoming supply.
4.2.2.2.15The UlU shall indicate the credit status.

4.2.2.2.16The UlU shall indicate token acceptance or rejection.
4.2.2.2.17The UIU shall give low credit warning.
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4.2.2.2.18The UlU shall have a backlight to enable keying of tokens in the dark.

4.2.2.2.19The UIU shall have a communication distance of at least 100m, for
baoth line of sight and built environment.

4.2.2.2.20The UIU mounting shall be wall mountable cradle (handheld).

4.3 Electrical requirements
O 43.1 The meters shall be operated from mains with reference values of
3Ix230V/400V, 50 Hz, with a load switching voltage operating range from
0.5U, to 1.15U,,
4.3.2 The meters shall be connectable for 3 phase 4 wire systems, drawing of
which shall be printed on the meter body.
~=4:3:3 ~The meter shall have reference standard currents of: -
lb=10A, Imaxz C100A
4.3.4 Power consumption

The requirement of [3] applies.
4.3.5 Influence of short-time over-currents

The requirement of [3] applies.
4.3.6 Influence of self-heating

J 7 The requirement of [3] applies.
4.3.7 Over-voltage
The requirement of [3] applies.
4.3.8 Insulation test
The requirement of [3] applies.
439 EMC tests
The requirement of [3] applies.

Requirements 4.3.4 to 4.3.9 shall form part of the type test approval
to be issued by an international or the national (of the country of

manufacture)) meter certifying body.
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4.4

4.4.1
442

443

444

445

446

4.5
4.51

4.5.2

453

Accuracy requirements

Tests and test conditions given in [1] shall apply.

The meter’'s accuracy shaill be of class 1 for active energy.
Limits of errors due to variation of the current.

The requirement of [3] applies.

Limits of error due to influence quantities

The requirement of [3] applies.

Test of starting and no-load condition

The requirement of [3] applies.
Meter constant

The requirement of [3] applies.

Accuracy test conditions

The requirement of [3] applies.

Requirements of clause 4.4 shall form part of the type test approval
to be issued by an international or the nationai (of country of

manufacture) meter certifying body.

Instructions and Marking
General
The requirements given in [1] shall apply. The information shall be in
legible English, indelibly marked on the meter and of at least 4mm figure
height.
Specific marking requirements
The following information shall be marked on each meter.
a) The standard transfer specification (STS) compliant serial number,
in the preferred format known as a national meter number,
b) The STS compliance logo,
¢) The inscription “Property of K.P. & L. Co Ltd.”,
d) Bar Coded information
The following drawings and information shall be required with the tender:
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C

454

45.5

4.5.6

457

4.5.8

(a) Meter drawing giving all the relevant dimensions;

(b)  Wiring diagrams;

(c) Description leaflet of the meter being offered,;

(d) Users and operational manuals.
A sample of the meter offered shall be submitted together with test
tokens for; different Power Limit Settings and resets for the same, Credit
and Clear Credit Tokens to aid in the testing of the meters. The
manufacturer might be required to provide more tokens at no extra cost.

Copies of type approval certificate (s) with test and calibration resuits of

the meter being offered obtained from an intemational or the national
meter certification body shall be provided. If type approval certificate (s) is
(are) from accredited meter certification laboratories (and not national or
international body), then it (they) shall be accompanied with copies of
certificates of accreditation, under ISO/IEC 17025 from the national or an
international certification body.

The Tenderer shall complete clearly, all the clauses in both columns
of the schedule in Appendix B. This shall form the basis of evaluation of
the submitted tender. Failure to complete this appendix shall render the
tender non-responsive. The tenderers shall indicate the details of their
offer where it is different from these requirements. Where the requirement
is the same, they shall indicate what -is offered. lnsertions such as
“noted”, “agreed” etc. shall be considered as non-responsive where
a specific response is called for.

The manufacturer shall provide proof of conformance to 1SO 9001(2000)
standards by attaching copy certificates.

The manufacturer shall provide a list of at least four previous utilities to

which the meter being offered has been supplied.

4.5.9 Copies of DLMS/COSEM certificates to be supplied by tenderer.
4510 The manufacturer shall produce meters that meets fully the

requirements of the IEC standard, IEC 62055-51:2007 - Electricity
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metering - Payment systems Part 51: Standard transfer
specifications and hence :
- Facilitates interoperability amongst hardware, software and
meters supplied by other manufacturers

» Does not lock KPLC to only the bidder or any one supplier or
manufacturer in its future procurement of prepayment meters,
software or hardware

5.0 INFORMATION AND WARRANTY (In case of Tender award)

5.1Drawings and technical details shall be submitied to KPLC for approval
before manufacture of the meters commences. KPLC undertakes to submit
their comments or approval for the drawings within three weeks of receiving
the draft copies.

5.2 The meter shall have a warranty against any defects, which may develop due
to faulty material, calibration, transportation or workmanship for a period of
eighteen months from the date of deliverv. All defective meters shall be
replaced at the supplier's cost.

5.3The manufacturer shall meet the full costs of two engineers, for meter
inspection and acceptance testing at the manufacturer's facility excepting the
cost of engineers' transportation from Kenya to the nearest major airport.

5.6 Samples

(a) The tenderer shall submit one sample together with the tender
documents. The submitted meter samples shall be subjected to
accuracy tests at KPLC's Meter Central Laboratory to verify the
requirements of IEC 62053-21:2003 clause 8.1 and to verify
responsiveness to other clauses of this specification. Sample
meters shall not be returned to the tenderers.

(b) Bidders are advised that the Laws of Kenya require that the Kenya
Bureau of Standards must approve any new meter being
introduced in the country. To this end Bidders shall furnish the
Bureau with 4 (four) samples of each meter type to be supplied.
Bids submitted without the meter type approval from the Bureau wilt
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NOT be considered non-responsive. However the winning Bidder
must submit this approval before the signing of the supply contract.
Bidders may communicate directly with the Kenya Bureau of
Standards on this matter through the following address:
The Managing Director
Kenya Bureau of Standards,
P.O. Box 54974, 00200 Nairobi
Kenya.
Tel: (+254 020) 605490, 602350
Fax: (+254 020) 604031
Email: info@kebs.org
Web:http://www.kebs.org
5.7 The meters shall be packaged in such a manner as to minimize damage and

entry of moisture during transportation and handling.

5.8The meters shall be packed in suitable groups and / or batches with
consecutive serial numbers, provided by KPLC. Packaging shall be done only
after the purchaser engineers’ visit.

5.9The supplier shall indicate the delivery time versus quantities of each type of
meter and his production capacity.

5.10 Where test and / or calibration certificates/ reports are issued by a
laboratory other than the International /-National Standards and Testing
Authority, a copy of accreditation certificate, under ISO/IEC 17025 from the
International/ National meter certification body shall be attached together with
the tender documents.

5.11 The manufacturer shall provide current e-mail addresses, fax and telephone

numbers of the national / international testing / calibration laboratories and

meter certification bodies.

6.0 Appendices
Appendix A: Summary of Technical Data

| Measurement and control unit - General information
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Type

Three phase, 4-wire, direct connected prepayment meter

Compatible networks Three phase, 4-wire, earthed neutral

Electrical ratings

Accuracy kWh class1 (IEC 62053-21)

LCD display 8 digits

Voltage measurement {U,) 3x230/400 V; 50Hz

Load switching Voltage range| 0.5U,to1.15 U,

Voltage circuit burden <1.5Wand 10 VA

Current circuit burden <4.5 VA @ Base reference current lp

Current measurement Iy < 10A; Inax = 100A.

Prolective class Class double insulated

Enclosure 5
Mounting Wall mounting \
Rating IP51

Material UV stable polycarbonate/ABS blend with flame retardant

Resistance to heat and fire
Resistance to spread of fire

As per IEC 60695-2-1 (glow-wire)
UL94-VO rated @ 1.5mm

Terminals

Type Moving-cage terminal

Material Mild steel/nickel/brass

Maximum Cable Size 10mm?

Operating environment

Area of application Indoor meter

Operating temperature -1°C1045°C

Storage temperature range -10°Cto55°C

Relative humidity Maximum 75%

Operation

General Credit store.with decrerment-on-use

Credit entry mechanism Keypad; encrypted numeric tokens
Credit encryption method 20-digit STS

Metrological performance

Measurement direction

Forward and reverse detection and metering

Consumption indicator

Visible LED, 1000 impulse / kWh

Status indication

Visible LED

Liquid Crystal Display

8 digits + icons; icon information, numeric information

Accurate metering range

0.05 Iy to 1.2 Imax

Starting current <0.004 1,

Accuracy class index Class 1

Power threshold 6.5W
Short circuit current 30 1

Disconnection Device
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Type

Three pole latching contactor. 100A.

Insulation; Over voltage and Surge Protection

Insulation system
classification

Protective class ||
4kV rms for 1 minute

Over voltage withstand

400VAC for 48 hours

Surge immunity
Voltage impulse withstand

In excess of 6kV, 1.2/50p5

Radio interference
Specification Compliance

Current impulse withstand IEC 62052-11
Electromagnetic compatibility
Electrostatic discharge 15KV air discharge
mmunity to HF fields 80 MHz to 2 GHz @ 10V/m with load 80 MHz to 2 GHz @ 30V/m no load
Immunity to FTB 4kv

Complies with requirements for CISPR 22
IEC 61000-4-2; IEC 61000-4-3; IEC 61000-4-4; IEC 61000-4-6 CISPR 22

Communication Circuitry

Type

Rated Impulse Voltage

Insulation properties

Cable, galvanically isolated , 2 wire, Meter is independent of UIU function
Peak Voltage 6kV (1,2/50pL8) waveform
(According to IEC 62052-11 protective class II)

4kVrms (1 Minute)
{According to TEC 62052-11 protective class II)

Communication Distance > 100 metres

User Interface Unit

Type Isolated, non-polarized,

Operating Range (Com) At least 100 metres

Operating Environment _

Operating Temperature -10°Cto45°C

Storage Temperature Range -10°Cto55°C

Relative Humidity 75%

Enclosure

Type Slimline, wall mounted

Rating IP 54

Material UV stable polycarbonate/ABS blend with flame retardant
Terminals

Type 2-way screw terminal

Maximum cable size 2.5mm*

Sealing

Enclosure Factory sealed, no user serviceable parls
Type Language-independent
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Components Pictographic/Numeric LCD display, keypad, LED rate of consumption

indicator, audio feedback
Liquid Crystal Display (LCD) 8 digits + 11 icons; icon information; numeric information display of various

Size meter information such as credit levels, token entry, etc
Keypad 12-key, international standard layout including “information™ and
“backspace” keys
Buzzer Audio feedback on key press, Token Accept and Reject melodies, low-
credit alarms as a factory-programmable option
Light emitting Diode (LED) Rate of consumption indicator (pulse rate proportional to current rate of
consumption)

Appendix B: Specifications Matrix for Three phase Split Prepayment Static
Meters for active Energy (Using cable for communication between MCU k
and UIU) - Guaranteed Technical Particulars (GTP)

KPLC REQUIREMENT MANUFACTURER'S REFERENCE PAGE IN THE

COMPLIANCE/ REMARKS [l| SUBMITTED DOCUMENTS

OPERATING CONDITIONS
-1 1o 45 "¢ (operational)
Humidity: 0-90 %; Altitude: 0-2200 M

Light Commercial & industrial loads under tropical climale

arrangement shall be: Ll : Lot L2 In:l2 oz L3 il 3 o NN.
4.2.1.6 he meter terminal cover shall be of short length type, flush to the

4.2 DESIGN AND CONSTRUCTION
4.2.1 eneral T M o AR v = e
4.214.1 Requirements of [1] The product serial number for parlicular meter
being tendered shall be indicated.
4.2.1.2 eters shal! be of British Standard (BS) 5685 footprint for
standardised mounting.
4.2.1.3 ommunication over cable, at least100 meters
4.2.1.4 omm, cable galvanically isolaled.
4.2.1.5 Meters shall have terminals with bottom entry for cables and the

eler base. (
4.2.1.7 MCU ultrasonically sealed for life. N
.2.1.8 CU sealable against vermin ingress
4.2.1.9 Brass or nickel plated brass terminal holes
4.2.1.10 erminal holes, 10mm
14.2.1.11 eminal screw sealability
14.2.1.12 FiDouble insulation, class 1l
14.2.1.13 _|iNon -volalile memory, 10 years l
4.2.1.14 {§Electronic display
4.2.4.15 [IMeter register codes for multi functions I
14.2.1.16 as principal unit of energy measurement ’
§4.2.1.17 eans of reading credil regisier with a 0.1 kWh |
§.2.1.18 amper sensor on meters
4.2.4.19 ; Detection of Significant Reverse Energy (SRE) !
4.2.1.20 §Correct Operalion or_trip of MCU during SRE deteclion
4.2.1.21  (§Meter scalable o smart !
4.2.1.22 [JLED indicators for testing and indicalion of kWh
4.2.1.23 Prepaid/postpaid mode of operation,
4.2.4.24_ |{Optical communication port. i

14.2.4.25 (IDLMS/COSEM compliant.
4.2.1.26 l he meters shall be suppliad together with three copies of ’

sofiware for interrogating the meter data; and it shall not be
possible to reprogram the meters using this sofiware.
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REFERENCE PAGE IN THE ||
SUBMITTED DOCUMENTS

MANUFACTURER'S
COMPLIANCE/ REMARKS

KPLC REQUIREMENT

[Support 2 way communication and be used for the point of supply
MCU IP51protection
FUNCTIONALITY |
easuremant & Control Unit (MCLU)
Automatic interruplion of Load by load switch in MCU ’
Automatic restoration of load i

Load swilch requirements of [1]

Indication of absence or presence of power

Automalic power connection and disconnection
amper swilch for terminal cover

interface or UIU siate

CU shall come fitted with an SCSSCAAA9 (MC171) eompliant
data porl. .
he MCU shall be supplied together with a plastic card of /

dimension 85mm X 54 mm (length X height) and material similar to
hat of a credit card indicating the meter number.
Preloaded 30KWHTr unils
ser Interface Unit (UIU)
IU, 20- digit STS encryption algorithm
IU keypad user friendly with a 4.5 mm figure height
LU display, 7 characters
UIU shall conform lo IP54 degree of prolection
IU to comimunicate with MCU via cable, not less than 100 metres

IU, interchangeable unit
UL ioading of credit to existing balance
U credit of regisier to existing register
UIU transfer of credit in kWh
LIV display cumulative kWh register
IU re-entering of credit/ token number
U ability to recall at least last 5 successful credit tokens entered
UIU indication of meler sofiware
JUIU indicalion of incoming supply
Uil indication of credit status
UIU indication of foken acceptance/rejection
UIU low credit warning
e UIU shall have backlight to enable keying of lokens in the
dark. " -
he UIU shall have a communication distance of at least 100m, fo

both line of sight and built environment.

! ELECTRICAL REGUIREMENTS l
Reference values of 3x230/400 V, 50 Hz, Load switch voltage
range shall be 0.5-1.15 U,
phase 4-wire sysiems
Reference currents: ivS 10 A ; Ina 2 100 A J ’

Power consumption

Influence of short time over-currenis
’ Influence of self-heating
I

Over-voltage test
finsulation test
‘ EMC tests

ACCURACY REQUIREMENTS
lass 1 accuracy

Limils of error due to variation of current
imits of error due to influence quanlities
est of starting and no load condition
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REFERENCE PAGE IN THE
SUBMITTED DOCUMENTS

MANUFACTURER'S
| COMPLIANCE/ REMARKS

KPLC REQUIREMENT

eler constant

Accuracy test conditions

NSTRUCTIONS & MARKINGS

Requiremenl of marking [1]

pecific markings requirements

4.5.3

Drawings and infonmation required

4.5.4

ample meter and test fokens

4.5.5

opies of type approval cetlificates

4.5.6

Filling of matrix

4.5.7

ISO 9001 cedification

4.5.8

iList of at least 4 previous ulilities

4.5.9

opies of DLMS/COSEM. Cenrlificates.

5.1

IDrawings and technical details shall be submitied to KPLC for

approval before manufaciure of the meters commences. KPLC

undertakes to submil their comments or approval for the drawings
ithin three weeks of receiving the draft copies.

~

he meler shall have a warranty against any defects, which may
develop due fo faulty material, calibration, transportation or

orkmanship for a period of eighteen months from the date of
defivery. All defective meters shall be replaced at the supplier's
cosl.

5.3

o the nearest major airport.

e manufacturer shall meet the full costs of two engineers, for

acility excepting the cost of engineers’ transportation from Kenya

e tenderer shall submit one sample together with the tender
documents. The submitted meler samples shall be subjecied to
uracy tests at KPLC's Meter Central Laboratory to verify the
equirem=nts of IFC 62053-21:2003 clause 8.1 and to verify
responsiveness fo other clauses of this specification. Sample
elers shall nel be retumed to the tenderers.

he meters shall be packaged in such a manner as 1o minimize
damage and eniry of moisture during transportation and handling.

e meters shall be packed in suitable groups and / or batches
ith consecutive serial numbers, provided by KPLC. Packaging
hall be done only afler the purchaser engineers' visit.

he supplier shall indicate the delivery time versus quantities of
leach type of meter and his production capacity.

ere test and / or calibration certificates/ reports are issued by a
laboratory other than the International / National Standards and
esting Authority, a copy of accreditation certificate, under
ISO/IEC 17025 from the Intemational/ National meler certification
body shall-be-attached logether with the tender documents. The
flest cerlificates shall bear the product serial no. of meter on offer

S HPTT Y P e

Emeter inspeclion and acceptance lesting at the manufacturer's

e manufacturer shall provide cumment e-mail addresses, fax and
telephane numbers of the national / infernational testing /
calibration laboralories and meter cedification bodies. The test
certificates shall bear the product serial number of meter on offer.

i

Manufacturer's Declaration: | ....cceeceiiiiiiiiceieeseesesseccssersnssncssssesass ON

behalf Of ..ooiiiviiiirrcrrreccnrermeneeeeneee deClare  that the above

specifications matrix conforms to a typical tender meter, type

verrsressannasnnnsennnenanansensnss DEING Offered for this tender.

Slgnature 5., cisiiiiiinim. ciiens sadisnyibas-sigie
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THE KENYA POWER & LIGHTING COMPANY LIMITED

SPECIFICATION

for

THREE-PHASE SPLIT PREPAYMENT BS MOUNTING STATIC
WATT-HOUR METERS FOR ACTIVE ENERGY

(Using PLC link as a medium of communication between MCU and

O Uiv)
NAME DESIGNATION SIGNATURE | DATE
Patricia Ngaanga 1%! Assistant Engineer i
Compiled by gaang J gz? ‘.15/7/1(/
Aggrey Machasio Chief Engineer,
prepayment 3-6(: aft Y.
Checked by Eng. Thagichu Kiiru | Deputy manager, I1I&FC DN r
( % ;3{ fw- .-;_{K.,a\\ﬁ
Recommended | Thomas Ogutu Ag. Customer service ! '
by manager. (M ‘7/6/00[‘ / | L/
Approved by Joshua Mutua General Manager, =
Customer Service %» 2?/‘5/"57

&

REVISION RECORD

4.2.1.7, 4.2.1.21, 4.2.1.23,
4.2.1.27. 4.5.9.

REVISION | DESCRIPTION OF REVISION DATE
0 4" Issue October 2010
1 issue, inclusion of clauses August 2014.

——
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Foreword

This specification lays down requirements for three-phase split prepayment wall
mounting meters for active energy, where the communication between MCU and
UIU is by means of PLC cable. The specification is intended for procurement of

equipment and does not include provision of contract.

Introduction :
This specification was prepared to establish and promote uniform requirements

for three-phase split prepayment meters for active energy to be used at Kenya
Power and Lighting Company Ltd. The specification lays down the minimum

requirements for equipment acceptable for evaluation.

The manufacturer shall stipulate any extra and enhanced features above the
requirements of this specification.
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This specification is in two parts, one is a narrative clause-by-clause and the
other is a summarized table of the same clauses located in the specifications and

marked as Appendix B.

Tenderers shall complete the schedule in Appendix B and this shall form the
basis for the technical evaluation of their tender. (See clause 4.5.6). Appendix A
is a snapshot of the technical data and tenderers shall indicate conformance or

state any deviation from these requirements.

1. Scope
This specification applies to newly manufactured, three-phase split DIN

rail mounting static watt-hour prepayment meters for direct connection, for

measurement of altemating current electrical energy consumption at a
nominal frequency of 50 Hz. The method of credit iransfer shall be through
encrypted numeric tokens complying with the 20-digit STS encryption
algorithms. The meters shall include a load switch for the purpose of
interruption or restoration of the electricity supply to the load in
accordance with the current value of the available credit maintained in the
prepayment meter. The Measurement and Control Unit (MCU) shall be
separated from the User Interface Unit (UIU) and method of
communication between them shall be by PLC communication link over a

radius of not less than 100 metres.

2. References
The following documents were referred to during the preparation of this
specification; in case of conflict, the requirements of this specification take
precedence.
1] IEC 62055-31:2005 Electricity metering — Payment systems — Part
31: Particular requirements — Static payment meters for active

energy (classes 1 and 2)
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[2] IEC 62052-11:2003, Electricity Metering equipment (a.c.) — General
Requirements, Tests and Test Conditions- PART 11: Metering
equipment

[3] IEC 62053-21:2003, Electricity metering equipment (a.c.) -
Particular Requirements - Part 21: Static meters for active energy
(class 1.0).

[4] SANS1524-1:2004 Electricity prepayment Systems, Part 1:
Prepayment meters

3. Terms and definitions
The definitions given in [1], [2], and [4] shall apply.
MCU: Measurement & Control
UIU: User Interface Unit

4, Requirements
Prepayment meters shall comply with the requirements of [1] and [3] for
outdoor meters. The prepayment meters shall be mounted as for normal
service.

4.1 Operating conditions requirements

4.1.1 The meters shall be suitable for operation in tropical climate where
temperatures may vary from -1 to + 45 degrees Celsius.

4.1.2 Average Annual Relative humidity reaching 90% and altitude of up to
2,200m.

4.1.3 The meters shall be used for measurement of active energy for Light

commercial and industrial loads under tropical climate conditions.

4.2Design and construction requirements

4.21

4211

General
The requirements given in [1] shall apply. The product serial number
for particular meter being tendered shall be indicated.
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4.21.2

4.21.3

4214

4215

4.2.1.6

4.2.1.7

42.1.8

4.21.9

4.2.1.10

4.2.1.11
4.2.1.12

42.1.13

4.2.1.14

The meters shall be of British Standard (BS) 5685 footprint for
standardised mounting.

The MCU and UIU shall communicate over a PLC link for a distance
of not less than 100 meters.

The meters shall have terminals with bottom entry for cables and the
arrangement shall be: L1jp: L1oyt: L2 L2 o2 L3 in: L3 ot NN.

The meter terminal cover shall be of short length type, flush to the
meter base.

The MCU shall be ultrasonically sealed for life to prevent access to the
meter assembly screws.

The MCU shall be sealed and its printed circuit boards conformal
coated in a manner so as not to allow malfunction due to ingress of
vermin.

The meters terminal holes and screws shall be made of brass or
nickel-plated brass for high conductivity and coirosion resistance.
Terminal holes shall be of sufficient size to accommodate the cables of
at least 10-mm diameter.

The meter's terminal cover screw inserts shall be sealable with utility
wire seals.

The meters protection class shall be class Il (Double insulated).

The meters shall have a non-volatile memory capable of data storage
and with long-term data retention period for a period of not less than 10
years or for the certified life of the meter or whichever is greater
without an electrical supply being supplied to the meter.

The meters shall have an electronic display given in Clause 5.10 [3]
where multiple values are presented by a single display all relevant
values shall be available via the display.

The meters shall have register codes to indicate information functions
like Instantaneous power, Current credit register, Power fail counter,
Last credit token number, Value of last credit token, etc. These values

shall be available on the UIU display.
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42115

42116

4.21.17

42118

4.21.19

'4.2.1.20

4.2.1.21

42122

4.21.23

4.21.24

4.2.1.25

4.2.1.26

4.2.1.27

The principal unit for the measured values shall be the kilowatt-hour
(kWh).

The meter shall have a means of reading the credit register to within a
resolution of at least 0.1 kWh for testing purposes.

The meters shall be equipped with tamper sensor that shall
automatically disconnect the power to the load in the event of
tampering.

The meters shall detect significant reverse energy (SRE) when the line
and load wires are swapped.

The meters shall continue to operate correctly and decrement credit or
trip during SRE detection.

The meters shall be scalable/ upgradable to smart prepayment meters
via use of software. This shall be done by programming via the optical
port.

The meters shall have LED indicators for testing and indication of kwh
consumption. ‘ _

The meters shall work under postpaid mode or prepaid mode. The
switch of mode shall be done via token or optical communication.

The meters shall have an optical communication port, compliant to
IEC62056-21 for accessing information stored inside the meter through
a hand held unit.

The meters shall be compliant with DLMS/COSEM communication
protocol.

The meters shall be supplied together with three copies of software for
interrogating the meter data; and it shall not be possible to reprogram
the meters using this software.

The meters shall support two way communication and shall be used at
the point of supply.

The MCU shall conform to the degree of protection IP 51 as given in
IEC 529.
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4.2.2 Functionality
4.2.2.1 Measurement and Control Unit (MCU)
4.2.2.1.1 The MCU shall have a load switch to automatically interrupt the load

42212
4.22.1.3
4.2.2.1.4

42215

42216

42217

42218

42219

circuit on the ‘expiry of credit balanée.

The load switch shall automatically restore the load circuit.

The meter load switch shall comply with the requirements given in [1].
The meters shall be able to indicate absence or presence of
continuous power.

The meters shall disconnect the load if power failure is detected and
connect the load after normalization.

The meter shall come fitted with a tamper switch capable of

disconnecting supply when meter terminal cover is open even when

there is no power supply.

The meters shali have a pregiatnmable power limit setting that shall
disconnect the load once exceeded and reconnect once the load falls
below the set limit.

The MCU shall have a diagnostic LED to indicate the presence of
communication between the MCU and the UIU.

The MCU shall continue metering and decrement credit, regardless of

the state of the communications interface or the UlU.

4.2.2.1.10The MCU shall come fitted with an SCSSCAAA9 (MC171) compliant

data port.

4.2.2.1.11The MCU shall be supplied together with a plastic card of dimension

85mm X 54 (length X height) mm and material similar to that of a credit

card indicating the meter number.

4.2.2.1,12The MCU shall come with preloaded 30 KWhr units

4222

User Interface Unit (UlU)
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42221 The UIU shall comply with 20-digit (STS) encryption algorithms. All
correctly entered tokens shall be registered to eliminate fraud.

4.22.2.2 The UIU's keypad shall be user friendly with a LCD display for numeric
credit display and a language independent pictograms to identified
operational features. The height of the display characters for the
numeric values shall not be less than 4.5 mm.

42223 The UIU display shall have at least seven 7-numerical characters
comprising of five integers and two decimals.

4.2.2.2.4 The UIU shall conform to the degree of protection IP 54 as given in
IEC 529.

4.2.2.2.5 The UIU shall be capable of communicating to the MCU via PLC link
over a distance not less than 100 metres.

4.2.2.2.6 The UIU shall be an interchangeable unit and it shall be possible to
view the mated MCU on the UIU.

42227 The UIU shall enable loading the meter with a number of pre-
purchaséd_lihitsb of crédit', without loss of any existing credit balance.

4.2.2.2.8 The UIU shall, upon acceptance of a valid token credit the exact
amount contained on the token to the appropriate register in the meter
and shall increment the register by this amount.

4.2.2.2.9 The UIU shall transfer the credit in kWh.

4.2.2.2.10The UIU shall display the cumulative kilowatt-hour register.

4.2.2.2.11The UIU shall have a means to remove digits from a partially entered
number sequence-Backspace key.

4.2.2.2.12The UIU shall have the ability to recall the last five successful credit
tokens entered.

4.2.2.2.13The UIU shall be able to indicate the meter software.

4.2.2.2.14The UIU shall indicate the status of the incoming supply.

4.2.2.2.15The UIU shall indicate the credit status.

4.2.2.2.16The UIU shall indicate token acceptance or rejection.

4.2 2.2.17The UIU shall give low credit warning.

4.2.2.2.18The UIU shall have a backlight to enable keying of tokens in the dark.
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O

4.2.2.2 19The UIU shall have a communication distance of at least 100m, for

both line of sight and built environment.

4.2.2.2.20The UIU mounting shall be wall mountable cradle (handheld).

4.3

431

4.3.2

4.3.3

4.3.4

43.5

4.3.6

4.3.7

43.8

4.3.9

Electrical requirements

The meters shall be operated from mains with reference values of
3x230V/400V, 50 Hz, with a load switching voltage operating range from
0.5U, to 1.15U,,
The meters shall be connectable for 3 phase 4 wire systems, drawing of
which shall be printed on the meter body.
The meter shall have reference standard currents of: -

b= 10°A, Imaxz O106A
Power consumption

The requirement of [3] applies.
Influence of short-time over-currents

The requirement of [3] applies.
Influence of self-heating

The requirement of [3] applies.
Over-voltage

The requirement of [3] applies.
Insulation test

The requirement of [3] applies.
EMC tests

The requirement of [3] applies.

Requirements 4.3.4 to 4.3.9 shall form part of the type test approval
to be issued by an international or the national (of the country of

manufacture)) meter certifying body.
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4.4

441
442

443

4.4.4

445

446

4.5
4.5.1

4.5.2

453

Accuracy requirements

Tests and test conditions given in [1] shall apply.

The meter's accuracy shall be of class 1 for active energy.
Limits of errors due to variation of the current.

The requirement of [3] applies.

Limits of error due to influence quantities

The requirement of [3] applies.

Test of starting and no-load condition

The requirement of [3] applies.
Meter constant

The requirement of [3] applies.

Accuracy test conditions

The requirement of [3] applies.

Requirements of clause 4.4 shall form part of the type test approval
to be issued by an international or the national (of country of

manuiacture) inieter certifying body. e e

Instructions and Marking
General
The requirements given in [1] shall apply. The information shall be in
legible English, indelibly marked on the meter and of at least 4mm figure
height. s
Specific marking requirements
The following information shall be marked on each meter.
a) The standard transfer specification (STS) compliant serial number,
in the preferred format known as a national meter number,
b) The STS compliance logo,
c) The inscription “Property of K.P. &. L. Co Lid.”,
d) Bar Coded information
The following drawings and information shall be required with the tender:
(a)  Meter drawing giving all the relevant dimensions;
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(b)  Wiring diagrams;

(c) Description leaflet of the meter being offered,

(d)  Users and operational manuals.

" 454 "Asample of the meter offered shall be submitted together with tést
tokens for; different Power Limit Settings and resets for the same, Credit
and Clear Credit Tokens to aid in the testing of the meters. The
manufacturer might be required to provide more tokens at no extra cost.

4.5.5 Copies of type approval certificate (s) with test and calibration results of
the meter being offered obtained from an international or the national
meter certification body shall be provided. If type approval certificate (s) is
(are) from accredited meter certification laboratories (and not national or
international body), then it (they) shall be accompanied with copies of
certificates of accreditation, under ISO/IEC 17025 from the national or an
international certification body.

4.5.6  The Tenderer shall complete clearly, all the clauses in both-columns-—===--
of the schedule in Appendix B. This shall form the basis of evaluation of
the submitted tender. Failure to complete this appendix shall render the
tender non-responsive. The tenderers shall indicate the details of their
offer where it is different from these requirements. Where the requirement
is the same, they shall indicate what is offered. Insertions such as

~*noted”, “agreed” etc. shall be considered as non-responsive where
a specific response is called for.

4.5.7 The manufacturer shall provide proof of conformance to ISO 9001(2000)
standards by attaching copy certificates.

4.5.8 The manufacturer shall provide a list of at least four previous utilities to
which the meter being offered has been supplied.

4.5.9 Copies of DLMS/COSEM certificates to be supplied by tenderer.

4.5.10 The manufacturer shall produce meters that meets fully the
requirements of the IEC standard, IEC 62055-51:2007 - Electricity
metering - Payment systems Part 51: Standard transfer

specifications and hence :
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. Facilitates interoperability amongst hardware, software and
meters supplied by other manufacturers

« Does not lock KPLC to only the bidder or any one supplier or
manufacturer in its future procurement of prepayment meters,
software or hardware

5.0 INFORMATION AND WARRANTY (In case of Tender award)

5.1Drawings and technical details shall be submitted to KPLC for approval

before manufacture of the meters commences. KPLC undertakes to submit
their comments or approval for the drawings within three weeks of receiving
the draft copies.

5.2The meter shall have a warranty against any defects, which may develop due

to faulty material, calibration, transportation or workmanship for a period of
eighteen months from the date of delivery. All defective meters shall be
replaced at the supplier's cost.

5.3The manufacturer shall meet the full costs of two engineers. for meter

inspection and acceptance testing at the manufacturer's facility excepting the
cost of engineers' transportation from Kenya to the nearest major airport.

5.6 Samples

(a) The tenderer shall submit one sample together with the tender
documents. The submitted meter samples shall be subjected to
accuracy tests at KPLC's Meter Central Laboratory to verify the
requirements of IEC 62053-21:2003 clause 8.1 aﬁd to verify
responsiveness to other clauses of this specification. Sample
meters shall not be returned to the tenderers.

(b) Bidders are advised that the Laws of Kenya require that the Kenya
Bureau of Standards must approve any new meter being
introduced in the country. To this end Bidders shall furnish the
Bureau with 4 (four) samples of each meter type to be supplied.
Bids submitted without the meter type approval from the Bureau will
NOT be considered non-responsive. However the winning Bidder
must submit this approval before the signing of the supply contract.
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Bidders may communicate directly with the Kenya Bureau of
Standards on this matter through the following address:
The Managing Director
Kenya Bureau of Standards,
P.O. Box 54974, 00200 Nairobi
Kenya.
Tel: (+254 020) 605490, 602350
Fax: (+254 020) 604031
Email: info@kebs.org
C} Web:http://lwww.kebs.org
5.7 The meters shall be packaged in such a manner as to minimize damage and
entry of moisture during transportation and handling.
5.8The meters shall be packed in suitable groups and / or batches with
consecutive serial numbers, provided by KPLC. Packaging shall be done only
- - - =—=-gfterthe purchaser engineers’ visit. e Remreils
5.9The supplier_shall indicate the delivery time versus quantities of each type of
meter and his production capacity.
5.10 Where test and / or calibration certificates/ reports are issued by a
laboratory other than the International / National Standards and Testing
Authority, a copy of accreditation certificate, under ISO/IEC 17025 from the
3 - .——|nternational/ National meter certification body shall be attached-together with
the tender documents.
5.11 The manufacturer shall provide current e-mail addresses, fax and telephone
numbers of the national / intemational testing / calibration laboratories and

meter certification bodies.

6.0 Appendices
Appendix A: Summary of Technical Data

Measurement and control unit - General information

Type Three phase, 4-wire, direct connected prepayment meter
Compatible networks Three phase, 4-wire, earthed neutral
Electrical ratings
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Accuracy

kWh class1 (IEC 62053-21)

LCD display 8 digits

Voltage measurement (U,) 32301400 V; 50Hz

Load switching Voliage range| 0.5U,to 1.15U,

Voltage circuit burden £ L.5Wand 10 VA

Current circuit burden <4.5 VA @ Base reference currently,

Current measurement

Ip < 10A; Imax 2 100A.

Protective class

Class double insulated

Enclosure

Mounting Wall mounting

Rating IP51

Material UV stable polycarbonate/ABS blend with flame retardant

Resistance to heat and fire
Resistance to spread of fire

As per IEC 60695-2-1 (glow-wire)
UL94-VO rated @ 1.5mm

T o e e & Latats

Terminals
Type Moving-cage terminal
Material Mild steel/nickel/brass
Maximum Cable Size 10mm?
Operating environment
- Area. of application -- JIndoor meter . Bt £ e 3 S e 2
Operating temperature -1°Cted5°C
Storage temperature range -10°Cto55°C

Relative humidity Maximum 75%

Operation

General Credit store with decrement-on-use

Credit entry mechanism Keypad; encrypted numeric tokens
Credit encryption method 20-digit STS

B P e )

Metrological performance

Measurement direction

Forward and reverse detection and metering

Consumption indicator

Visible LED, 1000 impulse / kWh

Status indication

Visible LED

Liquid Crystal Display

8 digits + icons; icon information, numeric information

Accurate metering range

0.05 I to 1.2 Imax

Starting current <0.004 I,

Accuracy class index Class 1

Power threshold 6.5W
Short circuit current 30 Lnae

Disconnection Device

Type

Three pole latching contactor. 100A.

Insulation; Over voltage and Surge Protection

Split BS Mounting 3/phase prepayment Meters — wireless PL.C communication

September 2014 Page 14 of 18




Insulation system
classification

Protective class |l
4xV rms for 1 minute

Over voltage withstand

A00VAC for 48 hours

- Surge immunity
Voltage impulse withstand

In excess of 6kV, 1.2/50ps

Immunity to HF fields
Immunity to FTB

Radio interference
Specification Compliance

Current impulse withstand IEC 62052-11
Electromagnetic compatibility
Electrostatic discharge 15KV air discharge

80 MHz to 2 GHz @ 10V/m with load 80 MHz to 2 GHz @ 30V/m no load
4kv

Complies with requirements for CISPR 22

IEC 61000-4-2; IEC 61000-4-3; IEC 61000-4-4; IEC 61000-4-6 CISPR 22

Communication Circuitry

Type

Rated Impulse Voltage

Insulation properties

PLC, Meter is independent of UI{J function
Peak Voltage 6kV (1,2/50118) waveform
{Accordimg to IEC 62052-11 protective class II}

4kVrms (1 Minute)
(According to IEC 62052-11 protective class II)

Communication Distance

2 100 metres

User Interface Unit

Type Isolated, non-polarized,

Operating Range (Com) At least 100 metres

Operating Environment

Operating Temperature -10°Cto45°C

Storage Temperature Range -10°Cto55°C

Relative Humidity 75%

Enclosure

Type Slimline, wall mounted

Rating IP 54

Material UV siable polycarbonate/ABS blend with flame retardant
Terminals

Type 2-way screw terminal

Maximum cable size 2.5mm"

Sealing

Enclosure Factory sealed, no user serviceable parts

Type Language-independent

Components Pictographic/Numeric LCD display, keypad, LED rate of consumption

indicator, audio feedback

Split BS Mounting 3/phase prepayment Meters — wireless PLC communicalion
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Liquid Crystal Display (LCD) 8 digits + 11 icons; icon information; numeric information display of various
Size meter information such as credit levels, token entry, etc

Keypad 12-key, international standard layout including “information” and
“backspace” keys

Buzzer Audio feedback on key press, Token Accept and Reject melodies, low-
credit.alarms as a factory-programmable option

Light emitting Diode (LED) Rate of consumption indicator (pulse rate proporlional to current rate of
consumption)

Appendix B: Specifications Matrix for Three phase Split Prepayment Static
Meters for active Energy (Using cable for communication between MCU
_and UIU} - Guaranteed Technical Particulars (GTP)

KPLC REQUIREMENT

MANUFACTURER'S
COMPLIANCE! REMARKS

REFERENCE PAGE IN THE
SUBMITTED DOCUMENTS

OPERATING CONDITIONS

-1 to 45 “c (operational)

Humidity: 0-90 %; Altitude: 0-2200 M

Light Commercial & Indusirial loads under tropical cimate

DESIGN AND CONSTRLICTION

eneral

Requirements of [1] The product serial number for particular
eter being tendered shall be indicated.

standardised mounting.

Meters shall be of British Standard (BS) 5685 footprinl for. . .

ho -

ommunication PLC, at least100 meters

iMeters shall have ierminals with bottom entry for cables and the
arrangement shall be: Ll Lieu: L2 w: L2 om: L3z L3: g NN,
2.1.5 he meler lerminal cover shall be of short length type, flush to the
eler base,

4.2.1.6 MCU ultrasonically sealed for life.
4.2.1.7 _ JIMCU sealable against vermin ingress :
4.2.1.8 Brass or nickel plated brass terminal holes
4.2.1.9 erminat holes, 10mm {
4.2.1.10 _J[Terminal cover screw sealability ks
4.2.1.11 jiDouble insulation, class Il
4.2.1.12__[INon -volatile memory, 10 years ‘
4.2.1.13 [§Electronic display
4.2.1.14 eter register codes for mulii funclions
4.2.1.15% _[flkWh as principal unit of energy measurement
4.2.1.16  [IMeans of reading credit register with a 0.1 kWh
4.2.117 amper sensor on meters
4.2.1.18 [iDetection of Significani Reverse Energy (SRE} l‘
4.2.1.19 ofrecl Operation or_trip of MCU during SRE detection
4.2.1.20 |IMeter scalable to smart
4.2.1.21 [LED indicators for testing and indication of kWh
4.2.1.22 [IPrepaid/pastpaid mode of operation.
4.2.1.23 [§Optical communication port.
4.2.1.24 [IDLLMS/COSEM compliant.
4.2.1.25 he meters shall be supplied together with three copies of

software for inlerrogating the meler data; and it shall not be

possible to reprogram the melers using this software.
4.2.1.26 WSupport 2 way communication and be used for the point of supply
4.2.1.27 U IP51 protection
4.2.2 FUNCTIONALITY
4.2.2.1 easurement & Control Unit (MCU)
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KPLC REQUIREMENT '

MANUFACTURER'S
COMPLIANCE/ REMARKS

REFERENCE PAGE IN THE
SUBMITTED DOCUMENTS

|

Automatic interruption of Load by load switch in MCU \

Automatic restoration of load

oad switch requirements of [1)

Indicalion of absence or presence of power

Automalic power connection and disconneclion

#Tamper swilch for lerminal cover

Programmable power limit selting

LED indication for communication hetween MCU & UIU

| MCU continuous melering regardless of communications
interface or UIU state

4.2.2.1.10 IMCU shall come filted with an SCSSCAAAS (MC171) compliant
dala porl.

he MCU shall be supplied logether with a plastic card of
dimension 85mm X 54 mm {length X height) and material similar
o that of a credit card indicaling the meter number.

Preloaded 30KWhr units

4.2.2.2.1 |JUIU, 20- digit STS encryption algorithm

4.2.2.2.2 [UIU keypad user friendly with a 4.5 mm figure height

4.2.2.2.3 [BUIU display, 7 characlers

4.2.2.24 |UIU shall conform to IP54 degree of protection

4.2.2.2 User Interface Unit {UIU) '
I

4.2.2.2.5 [JUIU to communicate with MCU through PLC link, not less than
100 metres

§.2.2.2.6 [JUIU, interchangeable unit

4.2.2.2.7 {UIU loading of credit lo exisling balance

4.2.2.2.8 [JUIU credit of regisler to existing register

4.2.2.2.9 [BUIU transfer of credit in kWh

/
/

4.2.2.2.10 [FUIU display cumulative kWh register

4.2.2,2,11 [JUIV re-entering of credit/ token number

4.2.2.2.12 JUU ability to recall at least last 5 successful credit iokens entered

4.2.2.2.13 [JUIU indication of meter software

4.2.2.2.14 [fLIU indication of incoming supply

4.2.2.2.15 QUL indication of credit stalus

4.2.2.2.16 [JUIU indication of token accepiance/rejection

4.2.2.2.17 [JUIU low credii waming

9.2.2.2.18 e LU shall have backlight to enable keying of tokens in the
dari.

4.2.2.2.19 [fThe WU shall have a communication distance of at least 100m
'or both line of sight and built environment.

4.2.2.2.20 e UIU mounting shalt be wall mountable cradie (handheld).

4.3 ELECTRICAL REQUIREMENTS
4.3.1 Reference values of 3x230/400 V, 50 Hz, Load swilch vollage
range shall be 0.5-1.15 U,
4.3.2 3-phase 4-wire systems
4.3.3 Reference currents: lb< 10 A lew = 100 A
4.3.4 Power consumption
3.5 Influence of shor time over-curmenis \
3.6 Influence of self-heating
3.7 Over-voltage test i
4.3.8 Insulation test
4.3.9 EMC tests |
4.4 ACCURACY REQUIREMENTS !
4.4.1 Class 1 accuracy
4.4.2 Limits of error due to variation of current
4.4.3 Limits of error due to influence quantities
4.4.4 est of starting and no load condition
4.4.5 eter constant
4.4.6 Accuracy tesl conditions
4.5 INSTRUCTIONS & MARKINGS
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LAUSE KPLC REQUIREMENT MANUFACTURER'S REFERENCE PAGE IN THE
COMPLIANCE! REMARKS SUBMITTED DOCUMENTS

451 l Requirement of marking [1] '
4.5.2 pecific markings requirements

4.5.3 [Drawings and information required

4.5.4 ISample meter and test tokens

4.5.5 iCopies of type approval certificales

4.5.6 Filling of matrix e

4.5.7 SO 9001 cenification

4.5.8 ist of at least 4 previous utilities

4.5.9 Copies of DLMS/COSEM. Certificales.

5.1 Drawings and technical details shall be submitied to KPLC for

approval before manufacture of the meters commences. KPLC
undertakes to submit their comments or approval for the drawing
ithin three weeks of receiving the draft copies.
5.2 he meter shall have a warranty against any defecis, which may
develop due lo faully material, calibration, transportation or
{

orkmanship for a period of eighteen months from the date of
delivery. All defective meters shall be replaced at the supplier's
D St.

5.3 he manufaclurer shall meet the full cosls of two engineers, for §
meter inspeclion and acceplance testing at the manufacturer's '
facility excepling the cost of engineers' transportation from Kenya |

o the nearest major airpor.

5.4 e tenderer shall submit one sample together with the tender
documents. The submitted meter samples shall be subjected 1o
accuracy lesls at KPLC's Meter Central Laboratory to verify the
requirements of IEC 62053-21:2003 clause 8.1 and to verify

esponsiveness to other clauses of this specification. Sample
imeters shall not be returned 1o the tenderers.

5.5 he meters shall be packaged in such a manner as to minimize
damage and entry of moisiure during transportation and handling.

5.6 he meters shall be packed in sufl'aEE qroups and / of ba itches

ith consecutive serial numbers, provided by KPLC. Packaging
ishall be done only afier the purchaser engineers' visil.
5.7 he supplier shall indicate the delivery time versus quaniities of
each type of meler and his production capacity. |

-

.
tr

5.8 ere tesl and / or calibration certificales/ reporis are issued by
a laboratory other than the Internalional / National Standards and
esting Authority, a copy of accreditation cerificate, under
ISQOAEC 17025 from the International! Nalional meter certification
body shall be aftached together with the lender documents. The
est cerificates shall bear the product serial no. of meter on offer
5.9 s manufacturer shall provide current e-mail addresses, fax and
elephone numbers of the national / interational testing /
alibration laboratories and meter.cerdtification.bodies. The test
[Jcertificates shall bear the product serial number of meter on offer.

Manufacturer’s Declaration: | ......coeeeiiimiiiiiiiicciiieiiisiietiisisecrensaseses ON
behalf of .ccceiiieiiiiiiciiiiiicenirseennen.. declare that the above
specifications matrix conforms to a typical tender meter, type
teenrennrrarneneeessesmen-sna-anees D€ING Offered for this tender.

SIgNAtUre ....eererieemrsrcsei s e cesassaaas
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THE KENYA POWER & LIGHTING COMPANY LIMITED

SPECIFICATION

for

SINGLE-PHASE SPLIT PREPAYMENT DIN RAIL MOUNTING

STATIC WATT-HOUR METERS FOR ACTIVE ENERGY

{Using PLC as medium of communication between MCU and UIU)

NAME DESIGNATION SIGNATURE | DATE
Patricia Ngaanga 1% Assistant Engineer
Compiled by gaang 9 EW 9_5] 09)ao! Y
Aggrey Machasio Chief Engineer,
prepayment j%]ﬁ‘- 21 6/ ap,
Checked by Eng. Thagichu Kiiru | Deputy manager, II&FC ) .
R
Recommended | Thomas Ogutu Ag. Customer service )"
by manager. f\ %{dﬂ/f‘wt/fé
Approved by | Joshua Mutua General Manager, DvllVE
Customer Service %y )"‘/‘7/@‘1"

O
REVISION RECORD
REVISION | DESCRIPTION OF REVISION DATE
0 6" Issue September 2011
1 Exclusion of clause 5.3 and 5.4 May 2014.
1 Inclusion of clause 4.2.1.7, August 2014
4.2.1.23&23, 4.5.8
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Foreword i S

This specification lays down requirements for single-phase DIN rail mounting spilit

prepayment meters for active energy, where the communication between MCU

and UIU is by means of cable. The specification is intended for procurement of

equipment and does not include provision of contract.

Introduction —

This specification was prepared to establish and promote uniform requirements

for single-phase split prepayment meters for active energy to be used at Kenya

Power and Lighting Company Ltd. The specification lays down the minimum

requirements for equipment acceptable for evaluation.

5

Scope
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3.

This specification applies to newly manufactured, single-phase Din rail
mounting static watt-hour prepayment meters for direct connection, for
measurement of alternating current electrical energy consumption at a
nominal frequency of 50 Hz, The method of credit transfer shall be through
encrypted numeric tokens complying with the 20-digit STS encryption
algorithms. The meters shall include a load switch for the purpose of
interruption or restoration of the electricity supply to the load in
accordance with the current value of the available credit maintained in the
prepayment meter. The Measurement and Control Unit (MCU) shall be
separated from the User Interface Unit (UIU) and method of
communication between them shall be over power line carrier for a

distance less than one hundred (100) metres.

References
The following documents were referred to during the preparation of. this
specification; in case of conflict, the requirements of this specification take
precedence.
[1] IEC 62055-31:2005 Electricity metering — Payment systems —
Part 31: Particular requirements — Static payment meters for
active energy (classes 1 and 2).
[2) JEC 62052-11:2003, Electricity Metering equipment (a.c.) —
General Requirements, Tests and Test Conditions- PART 11:
Metering equipment.
[3] IEC 62053-21:2003, Electricity metering equipment (a.c.) —
Particular Requirements - Part 21: Static meters for active
energy {class 1.0).

[4] SANS1524-1:2004 Electricity prepayment Systems, Part 1:

Prepayment meters.

Terms and definitions
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The definitions given in [1], [2] and [4] shall apply.

MCU: Measurement and Cont_rol Unit
UIU: User Interface Unit

Requirements

Prepayment meters shall comply with the requirements of [1] and [3] for

outdoor meters. The prepayment meters shall be mounted as for normal

service.

4.1 Operating conditions requirements

4.1.1 The meters shall be suitable for operation in tropical climate where

temperatures may vary from -1 to + 45 degrees Celsius.

4.1.2 Average Annual Relative humidity reaching 90% and altitude of up to
2,200m.

4.1.3 The meters shall be used for measurement of active energy for domestic

loads under tropical climate conditions.

4.2Design and construction requirements
4.21 General

4.2.1.1
4.21.2

4213

4214

4215

The requirements given in [1] shall apply.

The Measurement and Control Unit (MCU) shall be of DIN rail
mounting with locking clip, to it to a 35 mm Din rail.

The MCU and UIU shall communicate via PLC for a distance of not
less than one hundred (100) meters.

The meters shall have terminals as follows: i) Top: Live-in, Neutral-in;
Bottom: Live-out or ii) Top: Live-in, Neutral-in: Bottom: Live-out,
Neutral-out and to insure a grip of not less than 150mmstripped cable.
The MCU dimensions shall not exceed: Height = 170 mm; Width = 60
mm; and Depth = 130 mm; and meter base shall be on the width side
where the Din rail mount shall be located.

T ]
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4.2.1.6

4217

42.1.8

4219

4.2.1.10

4.2.1.11
421.12

42113

4.2.1.14

42.1.15

4.2.1.16

4.2.1.17

42.1.18

The MCU shall be ultrasonically sealed for life to prevent access to the
meter assembly screws.

The MCU shall be sealed and its printed circuit boards conformal
coated in a manner so as not to allow malfunction due to ingress of
vermin.

The meters terminal holes and screws shall be made of brass or
nickel-plated brass for high conductivity and corrosion resistance.
Terminal holes shall be of sufficient size to accommodate the cables of
at least 8-mm diameter.

The meter's terminal screw inserts shall be sealable with utility wire
seals.

The meters protection class shall be class Il (Double insulated).

The meters shall have a non-volatile memory capable of data storage
and with long-term data retention period for a period of not less than 10
years or for the certified life of the meter or whichever is greater ~
without an electrical supply being supplied to the meter.

The meters shall have register codes to indicate information functions
like Instantaneous power, Current credit register, Power fail counter,
Last credit token number, Value of last credit token, etc. These values
shall be available on the UIU display.

The principal unit for the measured values shall be the kilowatt-hour
(kWh).

The meter shall have a means of reading the credit register to within a
resolution of at least 0.01 KWh for testing purposes.

The meters shall detect significant reverse energy (SRE) when the line
and load wires are swapped.

The meters shall continue to operate correctly and decrement credit or
trip during SRE detection.

The meters shall have LED indicators for testing and indication of kWh

consumption.
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42119

4.2.1.20

42121
42122
4.2.1.23
42124
4.21.25

4.2.1.26

The meters shall have an optical communication port, compliant to
IEC62055-52 for accessing information stored inside the meter through
a hand held unit.

The meters shall be scalable/ upgradable to smart prepayment meters
via use of software. This shall be done by programming via the optical
port.

The meters shall work under postpaid mode or prepaid mode. The
switch of mode shall be done via token or optical communication.

The meters shall be supplied together with three copies of software for
interrogating the meter data; and it shall not be possible to reprogram
the meters using this software.

The meters shall be used at the point of supply.

The meters shall be compliant with DLMS/COSEM communication
protocol.

The MCU shall conform to the degree of protection IP 51 as given in
IEC 529.

The meters shall support two way communication.

4.2.2 Functionality
4.2.2.1 Measurement and Control Unit (MCU)
4.2.2.1.1 The MCU shall have a load switch to automatically interrupt the load

42212
42213
42214

42215

42216

circuit on the expiry of credit balance.

The load switch shall automatically restore the load circuit.

The meter load switch shall comply with the requirements given in [1].
The meters shall be able to indicate absence or presence of
continuous power.

The meters shall disconnect the load if power failure is detected and
connect the load after normalization.

The meters shall have a programmable power limit setting that shall
disconnect the load once exceeded and reconnect once the load falls
below the set limit.

—_—____________________ " ]
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42.21.7 The MCU shall have a diagnostic LED to indicate the presence of
communication between the MCU and the UiIU.

4.2.2.1.8 The MCU shall continue metering and decrement credit, regardless of
the state of the communications interface or the UiU.

4.2.2.1.9 In addition to an optical port, the MCU shall be fitted with a data port
for interrogating and programming of meter.

4.2.2.1.10The MCU shall be supplied together with a plastic card of dimension
85mm X 54 (length X height) mm and material similar to that of a credit
card indicating the meter number. The meter serial number shall be
engraved on the card together with its bar code version and also
stored in a magnetic medium with capability of being read out when the
card is swiped.

4.2.2.1.11The MCU shall come with preloaded 30KWhr units.

4222 User Interface Unit (UIU)

4.2.2.2.1 The UiU shall comply with 20-digit (STS) encryption algorithms. All
correctly entered tokens shall be registered to eliminate fraud.

4.2.2.2.2 The UIU's keypad shall be user friendly with a LCD display for numeric
credit display and language independent pictograms to identified
operational features. The height of the display characters for the
numeric values shall not be less than 4.5 mm.

42223 The UIU display shall have at least seven 7-numerical characters
comprising of five integers and two decimals.

42224 The UIU shall conform to the degree of protection IP 51 as given in
IEC 529.

42225 The UIU shall communicate with MCU through (PLC) communication
link for distance not less than one hundred (100) meters.

4.2.2.2.6 The UIU shall be an interchangeable unit and it shall be possible to
view the mated MCU on the UIU.

42227 The UiU shall enable loading the meter with a number of pre-

purchased units of credit, without loss of any existing credit balance.

W
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42228 The UIU shall, upon acceptance of a valid token credit the exact
amount contained on the token to the appropriate register in the meter
and shall increment the register by this amount.

4.2.2.2.9 The UIU shall transfer the credit in kWh.

4.2.2.2.10The UIU shall display the cumulative kilowatt-hour register.

4.2.2.2.11The UIU shall have a means to remove digits from a partially entered
number sequence-backspace key.

4.2.2.2.12The UIU shall have the ability to recall the last five successful credit
tokens entered and the associated dates and time.

4.2.2.2.13The UIU shall be abie to indicate the meter software.

4.2.2.2.14The UIU shall indicate the status of the incoming supply.

4.2.2.2.15The UIU shall indicate the credit status.

4.2.2.2.16 The UIU shall indicate token acceptance or rejection.

4.22.2.17The UIU shall give low credit waming by means of a flag on UIU
display and audio alarm. The UIU shall have option of muting the low
credit warning sound by entering a code on the UIU.

4.2.2.2.18The UIU keypad shall have backlight to enable keying of tokens in the
dark.

4.3 Electrical requirements
4.31 The meters shall be operated from mains with reference values of 230V
— 240V, 50 Hz, with a load switching voltage range from 0.5U,, to 1.15U,,
432 The meters shall be connectable for 2-wire systems, drawing of which
shall be printed on the meter body.
4.3.3 The meter shall have reference standard currents of: -
lb=5A, lmnax 2 80A
4.3.4 Power consumption
The requirement of [3] applies.
4.3.5 Influence of short-time over-currents
The requirement of [3] applies.
4.3.6 Influence of self-heating

_—  —
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4.3.7

438

43.9

4.4

441
4472

443

44.4

445

446

4.5
45.1

The requirement of [3] applies.
Over-voltage

The requirement of [3] applies.
Insulation test

The requirement of [3] applies.
EMC tests

The requirement of [3] applies.

Requirements 4.3.4 to 4.3.9 shall form part of the type test approval
to be issued by an international or the national (of the country of

manufacture) meter certifying body.

Accuracy requirements

Tests and test conditions given in [2] shall apply.

The meter's accuracy shall be of class 1 for active energy.

Limits of errors due to variation of the current.

The requirement of [3] applies.

Limits of error due to influence quantities

The reguirement of [3] applies.

Test of starting and no-load condition

The requirement of [3] applies.

Meter constant _

The requirement of [3] applies.

Accuracy test conditions

The requirement of [3] applies.

Requirements of clause 4.4 shall form part of the type test approval
to be issued by an international or the national (of country of

manufacture) meter certifying body.

Instructions and Marking

General
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The requirements given in [1] shall apply. The information shall be in
legible English, indelibly marked on the meter and of at least 4mm figure
height.

4.5.2 Specific marking requirements
The following information shall be marked on each meter.

a) The standard transfer specification (STS) compliant serial number,
in the preferred format known as a national meter number,
b) The STS compliance logo,
c) The inscription “Property of K.P. &. L. Co Ltd.",
d)} Bar Coded information
4.5.3 The following drawings and information shall be required with the tender:

(@}  Meter drawing giving all the relevant dimensions;
(b) Wiring diagrams;_ L=

{c)  Description !éaﬂét of tﬁe métef being offered;

(d)  Users and operational manuals.

454 A sample of the meter offered shall be submitted together with test
tokens for; different Power Limit Settings and resets for the same, Credit
and Clear Credit Tokens to aid in the testing of the meters. The
manufacturer might be required to provide more tokens at no extra cost.

4.5.5 Copies of type approval ceriificate (s) with test and calibration results of
the meter being offered obtained from an international or the national
meter certification body shall be provided. If type approval certificate (s) is
(are)} from accredited meter certification laboratories (and not national or
international body), then it (they) shall be accompanied with copies of
certificates of accreditation, under ISO/IEC 17025 from the national or an
international certification body.

4.5.6 The Tenderer shall complete clearly, all the clauses in both columns
of the schedule in Appendix B. This shall form the basis of evaluation of

the submitted tender. Failure to complete this appendix shall render the
m
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tender non-responsive. The tenderers shall indicate the details of their
offer where it is different from these requirements. Where the requirement
is the same, they shall indicate what is offered. Insertions such as
~ ““noted”, “agreéd’ etc. shall'be considered as non-responsive where
a specific response is called for.
4.5.7 The manufacturer shall provide proof of conformance to 1ISO 9001(2000)
standards by attaching valid copy cerificates.
458 The manufacturer shall provide a list of at least four previous utilities to
which the meter being offered has been supplied.
4.5.9 Copies of DLMS/COSEM certificates shall be submitted with this tender
4.5.10 The manufacturer shall produce meters that meets fully the
requirements of the IEC standard, |EC 62055-51:2007 - Electricity
metering - Payment systems Part 51: Standard transfer
specifications and hence :
. Facilitates interoperability ‘amongst hardware, software and

meters supplied by other manufacturers

. Does not lock KPLC to only the bidder or any one supplier or
manufacturer in its future procurement of prepayment meters,

software or hardware

5.0 INFORMATION AND WARRANTY.(In case of Tender award)

5.1Drawings and technical details shall be submitted to KPLC for approval
before manufacture of the meters commences. KPLC undertakes to submit
their comments or approval for the drawings within three weeks of receiving
the draft copies.

5.2 The meter shall have a warranty against any defects, which may develop due
to faulty material, calibration, transportation or workmanship for a period of
eighteen months from the date of delivery. All defective meters shall be

replaced at the supplier’s cost.

e @ _ 1]
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5.3The manufacturer shall meet the full costs of two engineers, for meter
inspection and acceptance testing at the manufacturer's facility excepting the
cost of engineers' transportation from Kenya to the nearest major airport.
5.6 Samples

(@) The tenderer shall submit one sample together with the tender
documents. The submitted meter samples shall be subjected to
accuracy tests at KPLC's Meter Central Laboratory to verify the
requirements of IEC 62053-21:2003 clause 8.1 and to verify
responsiveness to other clauses of this specification. Sample
meters shall not be returned to the tenderers.

(b) Bidders are advised that the Laws of Kenya require that the Kenya
Bureau of Standards must approve any new meter being
introduced in the country. To this end Bidders shall furnish the
Bureau with 4 (four) samples of each meter type to be supplied.
Bids submitted without the meter type approval from the Bureau will
NOT be considered non-responsive. However the winning Bidder
must submit this approval before the signing of the supply contract.
Bidders may communicate directly with the Kenya Bureau of
Standards on this matter through the following address:

The Managing Director

Kenya Bureau of Standards,
P.O. Box 54974, 00200 Nairobi
Kenya.

Tel: (+254 020) 605490, 602350
Fax: (+254 020) 604031

Email: info@kebs.org
Web:http://iwww kebs.org

5.7The meters shall be packaged in such a manner as to minimize damage and
entry of moisture during transportation and handling.

“
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5.8The meters shall be packed in suitable groups and / or batches with
consecutive serial numbers, provided by KPLC. Packaging shall be done only
after the purchaser engineers’ visit.

5.9The supplier shall indicate the delivery time versus quantities of each type of
meter and his production capacity.

5.10 Where test and/or calibration certificates/reports are issued by a laboratory
other than the International/National Standards and Testing Authority, a copy
of accreditation certificate, under ISO/IEC 17025 from the International/
National meter certification body shall be attached together with the tender
documents.

5.11 The manufacturer shall provide current e-mail addresses, fax and telephone
numbers of the nationalfiinternational testing/calibration laboratories and
meter certification bodies. The test certificates shall bear the product serial

number of meter on offer.

L TR -

6.0 Appendices
Appendix A: Summary of Technical Data

Measurement and Controf Unit - General information

Type Single phase, 2-wire, direct connected prepayment meter
Compatible networks Single phase, 2-wire, earthed neutral

Electrical ratings

Accuracy kWh Class 1 {IEC 62053-21)

Voltage measurement (U,) 230V, 50Hz

Load switching voltage range | 0.5U,to 1.15U,

Voltage circuit burden £1.5Wand 10 VA

Current circuit burden <4.5 VA @ Base reference current I,

Current measurement IL<5A; Inu 2 80A,

Protective class Class il double insulated

MCU Enclosure

Mounting Rail mounting, with locking clip compatible with 35 mm DIN standard rail
Rating IP54, suitable for installation in a pole-top or outdoor kiosk housing
Material UV stable polycarbonate/ABS blend with flame retardant

Resistance to heat and fire As per IEC 60695-2-1 (glow-wire)
Resistance to spread of fire UL94-VO rated @ 1.5mm

Terminals
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Appendix B: Specifications Matrix for Split Prepayment Static Meters for active Energy -
Guaranteed Technical Particulars (GTP)

KPLC REQUIREMENT MANUFACTURER'S REFERENGCE PAGE IN THE

COMPLIANCE! REMARKS SUBMITTED DOCUMENTS

OPERATING CONDITIONS
-1 10 45 "¢ (operational) — -
Humidity: 0-90 % Altitude: 0-2200 M

Domestic loads under tropical climate
DESIGN AND CONSTRUCTION

eneral
Requirements of [1}. Product number of meter being fendered
ishall be indicaled.
DIN rail mounting

emmunication PLC, at least 100 melres

eler terminals configuration
IMCU dimensions

U ulirasonically sealed for life.

MCU sealable against vermin ingress
Brass or nickel plaled brass terminal holes

eminal holes, 8mm

eminal screw sealability
[Double insuiation, class Il
[Non -volatile memory, 10 years
Meter regisier codes displayed on Ui
kWh as principal unit of energy measurement
Means of reading credit register with a 0.01 kWh
Detection of Significant Reverse Energy (SRE)

orrect Operalion or trip of MCU during SRE detection -
LED indicators for testing and indication uf KWh - - I
Optical communication port, IEC62055-52 compliant
Meter scalable to smart.
Postpaid /prepaid made.
Meters shall be supplied logether with three copies of software
or interrogating the meler data; and it shall not be possible to
reprogram the melers using this sofiware
Meters for the point of supply
DLMS/COSEM compliani.
MCU shall confom to IP 51 degree of protection.

WO way communication F
FUNCTIONALITY ' -
Moasurement & ControlUnitvcy) ______  ff  — = e
Automatic intemuption of Load by load swilch in MCU -

Automatic restoration of load
4.2.2.1.3 |lLoad switch requirements of [1]
4.2.2.1.4 _[lindication of absence or presence of power
4.2.2.1.5 Automatic power connection and disconnection
1.2.2.1.6 {JProgrammable power limil setting _
4.2.2.1.7 |ILED indication for communication between MCU & UIU
4.2.2.1.8 [IMCU continuous metering regardless of communications
interface or UIU state
.2.2.1.9 [lin addition to an opfical port, the MCU shall be fitted with 3
data port for interrogating and programming of meter.
4.2.21.10 e MCU shall be supplied togelher with a plastic card of
dimension 85mm X 54 (length X heighl) mm and materia
similar to that of a credit card indicating the meter number. The
eter serial number shall be engraved on the card togethe
ith its bar code version and also stored in a magnetic medium
ith capability of being read out when the card is swiped.
4.2.2.1.11 [JPreloaded 30KWHr units _
1.2.2.2 User Interface Unit (LI}
2.2.21_UIU, 20- digit STS encryption aigorithm
4.2.2.2.2 [JUIU keypad user friendly with a 4.5 mm figure height
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KPLC REQUIREMENT ~— B MANUFACTURER'S || REFERENCE PAGE INE
COMPLIANCE/ REMARKS §| SUBMITTED DOCUMENTS

LU display, 7 characters

UIU shall conform o IP 51 degree of protection

LU to communicate with MCU through cable of length not less

han 100 metres
IJUIV, interchangeable unit

IL loading of credit to existing balance

IU credit of register fo existi ster
f IUIU transfer of credit in kWh
.2.2.2.10 [fUIU display cumulative kWh register
.2.2.2.11 [JUIU re-eniering of credd/ token number
,2.2.2.12 [JUU ability to recall at leasi last 5 successful credit tokens
entered [

IU indication of meler software |

IU indication of incoming supphy
UIU indication of credil status

iU indication of token acceptance/rejection

he UIU shall give low credit waming by means of a flag o
IV display and audio alam. The UIU shall have oplion o
fimuting the low credit warning sound by entering & code on they
| Wi{YR

2 UIU keypad shall have backlight to enable keying of |

okens in the dark. [
ELECTRICAL REQUIREMENTS i
Reference values of 230V, 50 Hz; load swilching voltage range
0.5-1.15 U,
2-wire systems
Reference currents: Ih<5 A lum 280 A
iPower consumption™ |
Influence of short time over-currents f
Influence of self-healing
Over-voltage test
Insulation test

MC lesis —

CCURACY REQUIREMENTS

lass 1 accuracy
Limits of error due to variation of cument
I.imits of error due fo influence quantities

est of starting and no load condition |
Meter constant
Accuracy test conditions : I

E INSTRUCTIONS & MARKINGS
| Requirement of marking [1]
[4.5.2  JSpecific markings requirements
1453  |[IDrawings and information required

4.5.4 Sample meter and test tokens
4.5.5 opies of type approval certificales
4.56

Filling of matrix |
3,5.7 ISO 9001 cedification | |
5.8 List of af least 4 previous ulilities i [ [
5.9 #Copy of DLMS/COSEM cerlificates .

1510 |JMembership to STSA — al least ordinary member. A copy off
[ BSTSA Membership Cerificate shall be attached. STSA
| ertification for the meter being offered shall be attached.
5.1 Drawings and technical details shall be submitted to KPLC for
fapproval before manufacture of the melers commences. KFLO
underlakes to submit their commenis or approval for the [
drawings within three weeks of receiving the draft copies. | . |
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LAUSE § KPLC REQUIREMENT

MANUFACTURER'S

.2

imay develop due to faulty material, calibration, transporiatio
or workmanship for a period of eighteen months from the date
of delivery. All defective meters shall be replaced at the
isupplier's cost.

he meter shall have a warranty againsl any defects, whic I

.3.

e manufacturer shall meet the full costs of two engineers, fo
meler inspection and acceptance testing at the manufacturers
acility excepting the cost of engineers' transportation fro

lfenya to the nearest major airport.

U

5.4

e tenderer shall submit one sample logether with the tende:
documents. The submitted meter samples shall be subjecied
o accuracy tests al KPLC's Meler Central Laboratary to veri
he requirements of IEC 62053-21:2003 clause 8.1 and 1o

erify responsiveness to other clauses of this specification
ample meters shall not be retumed to the tenderers.

e melers shall be packaged in such a manner as io
Iminimize damage and entry of moisture during transportatio
and handling.

he meiers shali be packed in suilable groups and / or batche
ith consecutive serial numbers, provided by KPLC.
Packaging shall be done only after the purchaser engineers
Rvisit.

of each type of meter and his production capacity.

ere test and / or calibration certificates/ reports are issued

by a laboratory other than the Inlemalional / Nationa

Stendards- and Testing Authority, a copy of accreditatio

certificate, under ISOAEC 17025 from the Inlernationa

National meter certification body shall be attached {ogethe

ith the lender documents. The test certificates shall bear Ihe:
lproduct serial no. of meter on offer

5.9

e manufaciurer shall provide current e-mail addresses, fax
Rand telephone numbers of the national / international tesling

alibration laboratories and meter certification bodies. The test
ceriificales shall bear the product serial number of meter ol

e supplier shall indicate the delivery time versus quantities |
offer.

MantifaciureP’s Declaration: | .....ocvcceieeeceveirecinirssscsmereeeeamaenns weears 0N "hehalf  of
sessresensesssaninnarsensennnannnnnansnes GECIAre that the above specifications matrix conforms to a typical
tender meter, type .......cc.ooiveniseenenincessnne... being offered for this tender.

SIGNAUNG o iviiiiivia i siivisiiividosim somesiciees

_—
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Foreword

e g O Pt VEAD O e . e

This specification lays down requirements for single-phase split
prepayment’ DIN rail mounting meters for active energy, where the
communication between MCU and UIU is by means of wireless, radio
frequency {RF). The specification is intended for procurement of equipment and

does not include provision of contract.

-Introduction e R T
This specification was prepared to establish and promote uniform requirements

for single-phase split prepayment meters for active energy to be used at Kenya
Power and Lighting Company Ltd. The specification lays down the minimum
requirements for equipment acceptable for evaluation.

The manufacturer shall stipulate any extra and enhanced features above the
requirements of this specification.
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This specification is in two parts, one is a narrative clause-by-clause and the
other is a summarized table of the same clauses located in the specifications and

marked as Appendix B.

Tenderers shall complete the schedule in Appendix B and this shall form the
basis for the technical evaluation of their tender. (See clause 4.5.6). Appendix A
is a snapshot of the technical data and tenderers shall indicate conformance or

state any deviation from these requirements.

1. Scope
This specification applies to newly manufactured, single-phase split DIN

rail mounting static watt-hour prepayment meters for direct connection, for
measurement of alternating current electrical energy consumption at a
nominal frequency of 50 Hz. The method of credit transfer shall be through
encrypted numeric tokens complying with the 20-digit STS encryption
algorithms. The meters shall include a load switch for the purpose of
interruption or restoration of the electricity supply to the load in
accordance with the current value of the available credit maintained in the
prepayment meter. The Measurement and Control Unit (MCU) shall be
separated from the User Interface Unit (UIU) and method of
communication between them shall be by radio waves for a distance of

not less than 80 metres.

2, References
The following documents were referred to during the preparation of this
specification; in case of conflict, the requirements of this specification take
precedence.
(1] IEC 62055-31:2005 Electricity metering — Payment systems — Part
31: Particular requirements — Static payment meters for active

energy (classes 1 and 2)

Split DIN rail Siphase prepayment Meters — wireless RF communication August 2014 Page 3 of 19



[2] IEC 62052-11:2003, Electricity Metering equipment (a.c.) — General
Requirements, Tests and Test Conditions- PART 11: Metering
equipment

[3] IEC 62053-21:2003, Electricity metering equipment (a.c.) -
Particular Requirements - Part 21: Static meters for active energy
(class 1.0).

[4] SANS1524-1:2004 Electricity prepayment Systems, Part 1:
Prepayment meters

3. Terms and definitions
The definitions given in [1], [2] and {4] shall apply.

MCU: Measurement & Control Unit
UIU: Wireless User Interface Unit
RF: Radio Frequency

4 Requirements
Prepayment meters shall comply with the requirements of [1] and [3] for
indoor meters. The prepayment meters shall be mounted as for normal

service.

4.1 Operating conditions requirements

4.1.1 The meters shall be suitable for operation in tropical climate where
temperatures may vary from -1 to + 45 degrees Celsius.

4.1.2 Average Annual Relative humidity reaching 90% and altitude of up to
2,200m.
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4.1.3 The meters shall be used for measurement of active energy for domestic

loads under tropical climate conditions.

4.2Design and construction requirements
4.21 General

4.2.1.1

4.21.2

4.2.1.3

42.1.4

4215

42.1.6

4217

4.2.1.8

4219

42.1.10

4.2.1.11

42112

The requirements given in [1] shall apply. The product serial number
for particular meter being tendered shall be indicated.

The Measurement and Control Unit (MCU) shall be of DIN rail
mounting with locking clip, to fit to a 35 mm Din rail.

The MCU and UIU shall communicate by Radio frequency (RF) over a
distance of not less than 100 meters.

The RF interface shall be in-built in the MCU.

The meters shall have terminals as follows: i) Top: Live-in, Neutral-in;
Bottom: Live-out or ii) Top: Live-in, Neutral-in: Bottom: Live-out,
Neutral-out. T

The MCU dimensions shall not exceed: Height = 170 mm; Width = 60
mm; and Depth = 130 mm; and meter base shall be on the width side
where the Din rail mount shall be located.

The MCU shall be ultrasonically sealed for life to prevent access to the
meter assembly screws.

The MCU shall be sealed and.its printed circuit boards conformal
coated in a manner so as not to allow malfunction due to ingress of
vermin.

The meters terminal holes and screws shall be made of brass or
nickel-plated brass for high conductivity and corrosion resistance.
Teminal holes shall be of sufficient size to accommodate the cables of
at least 8-mm diameter and be able to accommodate atleast 1500mm
length of striped cable.

The meter's terminal screw inserts shall be sealable with utility wire

seals.
The meters protection class shall be class Il (Double insulated).
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4.2.1.13

4.2.1.14

421.15

4.2.1.16

42117

4.2.1.18

4.2.1.19

42.1.20

42121

4.21.22

4.2.1.23

4.21.24

The meters shall have a non-volatile memory capable of data storage
and with long-term data retention period for a period of not less than 10
years or for the certified life of the meter or whichever is greater
without an electrical supply being supplied to the meter.

The meters shall have register codes to indicate information functions
iike Instantaneous power, Current credit register, Power fail counter,
Last credit token number, Value of last credit token, etc. These values
shall be available on the UiU display.

The principal unit for the measured values shall be the kilowatt-hour
(kWh).

The meter shall have a means of reading the credit register to within a
resolution of at least 0.01 kWh for testing purposes.

The meters shall detect significant reverse energy (SRE) when the line
and load wires are swapped.

The meters shall continue to operate correctly and decrement credit or
trip during SRE detection. )

The meters shall have LED indicators for testing and indication of kWh
consumption.

The meters shall have an optical communication port, compliant to
IEC62056-21 for accessing information stored inside the meter through
a hand held unit.

The meters shall be scalable/ upgradable to smart prepayment meters
via use of software. This shall be done by programming via the optical
port.

The meters shall work under postpaid mode or prepaid mode. The
switch of mode shall be done via token or optical communication.

The meters shall be supplied together with three copies of
software for interrogating the meter data; and it shall not be possible
to reprogram the meters using this software.

The meters shall support fwo way communication and shall be used at
the point of supply.
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4.21.25 The meter shall be compliant with the DLMD/COSEM compliant
protocol and relevant certificates of compliance shall be submitted.

4.2.1.26 The MCU shall conform to the degree of protection IP 51 as given in
IEC 529.

4.2.2 Functionality

4.2.2.1 Measurement and Control Unit (MCU)

4.2.2.1.1 The MCU shall have a load switch to automatically interrupt the load

circuit on the expiry of credit balance.

4.2.2.1.2 The load switch shall automatically restore the load circuit.

4.2.2.1.3 The meter load switch shall comply with the requirements given in [1].

4.2.2.1.4 The meters shall be able to indicate absence or presence of
continuous power.

4.2.2.1.5 The meters shall disconnect the load if power failure is detected and
connect the load after normalization.

4.2.2.1.6 The meters shall have a programmable power limit setting that shall
disconnect the load once exceeded and reconnect once the load falls
below the set limit.

42217 The MCU shall have a diagnostic LED to indicate the presence of
communication between the MCU and the UIU.

42218 The MCU shall continue metering and decrement credit, regardless of
the state of the communications interface or the UlU.

4.2.2.1.9 The MCU shall come fitted with an SCSSCAAA9 (MC171) compliant
data port.

4.2.2.1.10The MCU shall be supplied together with a plastic card of dimension
85mm X 54 (length X height) mm and material similar to that of a credit
card indicating the meter number.

4.2.2.1.11The MCU shall have an in-built RF interface that operates in the RF
range, 433.05 to 434.790MHz SRD band within 10mW.

4.2.2.1.12The MCU shall come with preloaded 30KWhr units.
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4.2.2.2
42221

42222

42223

42224

42225

42226

42227

42228

42229

User Interface Unit (UIU)

The UIU shall comply with 20-digit (STS) encryption algorithms. All
correctly entered tokens shall be registered to eliminate fraud.

The UIU's keypad shall be user friendly with a LCD display for numeric
credit display and language independent pictograms to identified
operational features. The height of the display characters for the
numeric values shall not be less than 4.5 mm.

The UIU display shall have at least seven 7-numerical characters
comprising of five integers and two decimals.

The UIU shall conform to the degree of protection IP 54 as given in
[EC 529.

The UIU shall communicate with MCU through RF signal for a radius
not less than 100 meters.

The UIU shall be an interchangeable unit and it shall be possible to
view the mated MCU on the UIU.

The UIU shall enable loading the meter with a number of pre-
purchased units of credit, without loss of any existing credit balance.
The UIU shall, upon acceptance of a valid token credit the exact
amount contained on the token to the appropriate register in the meter
and shall increment the register by this amount.

The UIU shall transfer the credit in kWh.

4.2.2.2.10The UIU shall display the cumulative kilowatt-hour register.

4.2.2.2.11The UIU shall have a means to remove digits from a partially entered

number sequence-Backspace key.

4.2.2.2.12The UIU shall have the ability to recall the last five successful credit

tokens entered.

4.2.2.2.13The UIU shall be able to indicate the meter software.
4.2.2.2.14The UIU shall indicate the status of the incoming supply.
4.2.2.2.15The UIU shall indicate the credit status.

4.2.2.2.16 The UIU shall indicate token acceptance or rejection.
4.2.2.2.17The UIU shall give low credit warning.

Spiit DIN rail Siphase prepayment Melers — wireless RF communicalion August 2014 Page 8 of 19



4.2.2.2.18 The UIU shall have backlight enable keying of tokens in the dark.
4.2.2.2.19The UIU shall operate in the RF range, 433.05 to 434.790MHz SRD

band within 10mW.,

4.2.2.2.20The UIU shall be powered by means of lithium battery whose life span

shall be at least 5 years.

4.2.2.2.21The UIU shall have a communication radius of at least 100m, for both

line of sight and built environment.

4.2.2.2.22The UIU mounting shall be wall mountable cradle (handheld).

4.3
4.3.1

4.3.2

43.3

434

43.5

43.6

4.3.7

438

439

Electrical requirements
The meters shall be operated from mains with reference values of 230 /
240V, 50 Hz, with an operating range from 0.5 to 1.15 U,
The meters shall be connectable for 2 wire systems, drawing of which
shall be printed on the meter body.
The meter shail have ieference standard currents of: -
lb=5A, Imax =[O80A
Power consumption

The requirement of [3] applies.
Influence of short-time over-currents

The requirement of [3] applies.
Influence of self-heating

The requirement of [3] applies.
Over-voltage

The requirement of [3] applies.
Insulation test

The requirement of [3] applies.
EMC tests

The requirement of [3] applies.

Requirements 4.3.4 to 4.3.9 shall form part of the type test approval
to be issued by an international or the national (of the country of

manufacture) meter certifying body.
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4.4  Accuracy requirements
Tests and test conditions given in [1] shall apply.
4.41 The meter's accuracy shall be of class 1 for active energy.
4.4.2 |imits of errors due to variation of the current.
The requirement of [3] applies.
4.4.3 Limits of error due to influence quantities
The requirement of [3] applies.
4_.4.4 Test of starting and no-load condition

The requirement of [3] applies.
4.4.5 Meter constant

The requirement of [3] applies.

4.46 Accuracy test conditions
The requirement of [3] applies.
Requirements of clause 4.4 shall form part of the type test approval
to be issued by an international or the national (of country of *
manufacture) meter certifying body.

4.5 Instructions and Marking
4.51 General
The requirements given in [1] shall apply. The information shall be in
legible English, indelibly marked on the meter and of at least 4mm figure
height.
4.5.2 Specific marking requirements
The following information shall be marked on each meter.
a) The standard transfer specification (STS) compliant serial number,
in the preferred format known as a national meter number,
b) The STS compliance logo,
c) The inscription “Property of K.P. &. L. Co Ltd.",
d) Bar Coded information
4.5.3 The following drawings and information shall be required with the tender:
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(a) Meter drawing giving all the relevant dimensions;

(b)  Wiring diagrams;

(c) Description leaflet of the meter being offered;
~(d) Users and operational manuals.

454 A sample of the meter offered shall be submitted together with test
tokens for; different Power Limit Settings and resets for the same, Credit
and Clear Credit Tokens to aid in the testing of the meters. The
manufacturer might be required to provide more tokens at no extra cost.

4.5.5 Copies of type approval certificate (s) with test and calibration results of

O the meter being offered obtained from an international or the national
meter certification body shall be provided. If type approval certificate (s) is
(are)_from_accredited meter certification laboratories (and not national or
international body), then it {they) shall be accompanied with copies of
certificates of accreditation, under ISO/IEC 17025 from the national or an

internationaicertification body. R

4.5.6 The Tenderer shall complete clearly, all the clauses in both columns
of the schedule in Appendix B. This shall form the basis of evaluation of
the submitted tender. Failure to complete this appendix shall render the
tender non-responsive. The tenderers shall indicate the details of their
offer where it is different from these requirements. Where the requirement

O is the.same, they shall indicate what is offered. Insertions such.as._.

“noted”, “agreed” etc. shall be considered as non-responsive where
a specific response is called for.

457 The manufacturer shall provide proof of conformance to ISO 9001(2000)
standards by attaching copy certificates.

458 Copies of DLMS and STS certificates for the meter type being offered
shall accompany this tender.

4.5.9 The manufacturer shall provide a list of at least four previous utilities to
which the meter being offered has been supplied.

4.5.10 The manufacturer shall produce meters that meets fully the
requirements of the IEC standard, IEC 62055-51:2007 - Electricity
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metering - Payment systems Part 51: Standard transfer
specifications and hence :
- Facilitates interoperability amongst hardware, software and
meters supplied by other manufacturers

« Does not lock KPLC to only the bidder or any one supplier or
manufacturer in its future procurement of prepayment meters,
software or hardware

5.0 INFORMATION AND WARRANTY (In case of Tender award)
5.1Drawings and technical details shall be submitted to KPLC for approval
before manufacture of the meters commences. KPLC undertakes to submit
their comments or approval for the drawings within three weeks of receiving
the draft copies.
5.2The meter shall have a warranty against any defects, which may develop due
to faulty material, calibration, transportation or workmanship for a period of
eighteen months from the date of delivery. All defective meters shall be
replaced at the supplier’s cost.
5.3The manufacturer shall meet the full costs of two engineers, for meter
inspection and acceptance testing at the manufacturer's facility excepting the
cost of engineers' transportation from Kenya to the nearest major airport.
5.6 Samples
" - (a) The tenderer shall submit one sample together with the tender
documents. The submitted meter samples shall be subjected to
accuracy tests at KPLC's Meter Central Laboratory to verify the
requirements of IEC 62053-21:2003 clause 8.1 and to verify
responsiveness to other clauses of this specification. Sample
meters shall not be returned to the tenderers.
5.7 The meters shall be packaged in such a manner as to minimize damage and
entry of moisture during transportation and handling.
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5.8The meters shall be packed in suitable groups and / or batches with
consecutive serial numbers, provided by KPLC. Packaging shall be done only
after the purchaser engineers’ visit.

- 5.9The supplier shall indicate the delivery time versus quantities of each type-of
meter and his production capacity.

5.10 Where test and / or calibration certificates/ reports are issued by a
laboratory other than the International / National Standards and Testing
Authority, a copy of accreditation certificate, under ISO/IEC 17025 from the
International/ National meter certification body shall be attached together with

O the tender documents.

5.11 The manufacturer shall provide current e-mail addresses, fax and telephone
numbers of the national / international testing / calibration laboratories and
meter certification bodies. The test certificates shall bear the product serial
number of meter on offer.

B i e e e S
6.0 Appendices
Appendix A: Summary of Technical Data

Measurement and Control Unit - General information

Type Single phase, 2-wire, direct connected prepayment meter
Compatible networks Single phase, 2-wire, earthed neutral
Electrical ratings

@ e e BACCUTACY kWh Class 1 (IEC 62053-21) _ . . . .

Voltage measurement (Uy) 230V; 50Hz.

Load switching voltage range | 0.5U,to [.I5 U,

Voltage circuit burden <1.5Wand 10 VA

Current circuit burden <4.5 VA @ Base reference current I,

Current measurement ILb<5A; Ix=80A.

Protective class Class !l double insulated

MCU Enclosure

Mounting Rail mounting, with locking clip compatible with 35 mm DIN standard rail
Rating IP51, suitable for installation in a pole-top or outdoor kiosk housing
Material UV stable polycarbonate/ABS blend with flame retardant

Resistance to heat and fire As per |EC 60695-2-1 (glow-wire)
Resistance to spread, ULS4-VO rated @ 1.5mm

Terminals
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Type

Moving-cage terminal

Material Mild steel/nickelbrass
Maximum Cable Size 10 mm®

Operating environment

Area of application outdoor meter
Operating temperaturerange | -1°Cto45°C

Storage temperature range -10°Cto55°C

Relative humidity Maximum 90%, annual mean 75%

Operation

General Credil store with decrement-on-use

Credit entry mechanism Keypad; encrypted numeric tokens
Credit encryption method 20-digit STS

Metrological performance

Measurement direction

Forward and reverse detection and metering

Consumption indicator

Visible LED

Status indication

Visible LED

Liquid Crystal Display

8 digits + icons; icon information, numeric information

Accurate metering range

0.05 Ipto 1.2 1y,

LR Tt -1

Starting current <0.004 I,
Short circuit current 30 Imax - -
Disconnection Device s
Type Single pole latching contactor, 100 A.
insulation; Over voitage and Surge Protection
insulation system| Protective class Il
classification 4 kV rms for 1 minute
Over voltage withstand 400 VAC for 48 hours
Surge immunity
Voltage impulse withstand In excess of 6 kV, 1.2/50us (IEC 62052-11) (
Current impulse withstand |  5kA/20 ps -
Electromagnetic
compatibility 15 kV air discharge
Electrostatic 80 MHz to 2 GHz @ 10V/m with load 80 MHz to 2 GHz @ 30V/m no load
discharge 4kv
Immunity to HF fields| Complies with requirements for CISPR 22
Immunity to FTB 1EC 61000-4-2; |EC 610004-3; {EC 61000-4-4; {EC 61000-4-6 CISPR 22

Communication Circuitry
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Type

Rated Impulse Voltage

Insulation properties

RF, Meter is independent of UIU function
Peak Voltage 6 kV (1,2/50115) waveform
(According to IEC 62052-11 protective class II)

4 kVrms {1 Minute) !
{According to IEC 62052-11 protective class 1)

Communication Distance > 100 metres
User Interface Unit

Type Wireless (RF).
Operating Range (Com) At least 100 metres

Operating Environment

Operating Temperaturel -10°Cto45°C

Storage Temperature Range -10°Cto55°C

Relative Humidity 75 %

UIU Enclosure

Type Wall mounted

Rating IP 54

Material UV stable polycarbonate/ABS blend with flame retardant
Terminals . 2 =

Type 2-way screw terminal

Maximum cable size 2.5 mm*

Sealing

Enclosure Factory sealed, no user serviceable parls

Type Language-independent

Components Pictographic/Numeric LCD display, keypad, LED rate of consumption

indicator, audio feedback

Liquid Crystal Display (LCD)
Size

At least 7 digits + 11 icons; icon information; numeric information display of|
various meter information such as credit levels, token entry, etc

Keypad 12-key, international standard layout including “information” and
“backspace” keys. Keypad shall have back light to enable keying of tokens

Buzzer Feedback on key press, Token Accept and Reject melodies, low-credit
alarms as a factory-programmable option

Light emitting Diode (LED) Rate of consumption indicator (pulse rate proportional to current rate of

consumption)

MCU RF Interface

Degree of protection — IP65
RF range, 433.05 to 434.790MHz SRD band within 10mW.
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Appendix B: Specifications Matrix for Split Prepayment Static Meters for
active Energy - Guaranteed Technical Particulars (GTP)

KPLC REQUIREMENT MANUFACTURER'S REFERENCE PAGE IN THE
COMPLIANCE! REMARKS SUBMITTED DOCUMENTS

OPERATING CONDITIONS .
-1 1o 45 "c (operational) S e
Humidity. 0-90 %; Altitude: 0-2200 M

Domestic loads under tropical climate
DESIGN AND CONSTRUCTION
eneral
Requirements of [1). Product number of meter being tendered
shall be indicated.
DIN rail mounting
ommunication by RF signal , at least 80 melres
RF interface in — bulll in the MCU
Meter terminals configuration
IMCU dimensions }
MCU ultrasonically sealed for life. -
CU sealable against vermin ingress
Brass or nickel plated brass teminal holes
eminal holes, Bmm
eminal screw sealability
jDouble insulation, class Il
Non -volatile memory, 10 years
Meter register codes displayed on UIU
kWh as principal unit of energy measurement
eans of reading credil register with a 0.01 kWh
Detection of Significant Reverse Energy (SRE)
Comect Operlion or trip of MCU during SRE detection
LED indicators for testing and indication of kWh
Optical communication port
calable to smart meter
meters shall be supplied together with three copies of software
jifor inlerrogating the meter data; and it shall not be possible to
fireprogram the meters using this software
iPostpaid and prepaid modes
Meters support 2way communication and for the point of
upply
DLMS/COSEM compliant.
ICU shall conform to IP51 degree of protection &
FUNCTIONALITY *
Measurement & Control Unit (MCU)
Aulomatic inlerruplion of Load by load switch in MCU
BAuiomatic restoration of load
fliLoad switch requirements of [1]
Indication of ahsence or presence of power
Automatic power connection and disconnection
: Programmable power limil setling Fill
4.2.21.7 lLED indication for communication between MCU & UIU
4.2.21.8 [IMCU continuous metering regardiess of communications
interface or UIU state
4.2.2.1.9 BEMCU shall come fitted with an SCSSCAAA9 (MC171)

f

4.2.21.10 2 MCU shall be supplied together with a plastic card of
dimension 85mm X 54 mm (length X helght) and material
fisimilar to that of 3 credit card indicating the meter number.
4.2.21.%1 e MCU shall have an RF interface that operates in the R

range, 433.05 to 434.790MHz SRD band within 10mw.

4.2.2.1.12 §Preloaded 30KWhr units I
.2.22 _ [User Interface Unit {UIU)
3.2.22.1_|JUIU, 20- digh STS encryption algorithm |
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LAUSE KPLC REQUIREMENT MANUFACTURER'S REFERENCE PAGE IN THE
COMPLIANCE/ REMARKS SUBMITTED DOCUMENTS
.2.2.2.2 [BUIU keypad user friendly with a 4.5 mm figure height
.2,2.2.3 [BUIV) display, 7 characters
2.2.2.4 IU shall conform o IP 54 degree of protection
2.2.2.5 IU to communicate with MCU through RF signal, not less
an 80 metres
.2.2.2.6 IU, interchangeable unit
.2.2.2.7 [fUIU loading of credit fo existing balance
.2.2.2.8 VIV credit of register 1o existing register
.2.2.2.9 [JUIU transfer of credit in kWh
.2.2.2.10 |[JUIU display cumulative kWh register
.2.2.2.11 [JUIU re-entering of credit/ oken number
2.2.2.12 [JUU ability to recall at least last 5 successful credit tokens
niered
.2.2.2.13 [JUIU indication of meter software
.2.2.2.14 JUIU indication of incoming supply
.2.2.2.15 [JUIV indication of credil status
.2.2.2.16 [JUIV indication of foken acceptance/rejection
.2.2.2.17 JUIU low credit waming
2.2.2.18 e UIU shall have numerals in white colour to enable keying
of tokens in the dark.
2.2.2.19 UIU shall operate in the RF range, 433.05 to 434.790MHz
RD band within 10mW.
.2.2.2.20 [IThe UIU shall be powered by means of lithium battery wh
ife span shall be at least 5 years.
2.2.2.21 UIU shall have a communication distance of at lea
00m, for both line of sight and built environment. =
.2,2,2.22 2 UILJ mounting shall be wall mountable cradle (handheld).
3 ELECTRICAL REQUIREMENTS
3.1 Reference values of 230V, 50 Hz; load switching voltage range
f 0.5-1.15 Un
3.2 -wire sysiems
.3.3 eference cumrents: 1< 5 Al 280 A
3.4 ower consumption
.3.5 Influence of short time over-currents
3.6 nfluence of self-heating
3.7 ver-voliage lest
.3.8 Insulalion test
3.9 EMC tests
4 CCURACY REQUIREMENTS
4.1 Class 1 accuracy
4.2 Limits of emor due to variation of current
4.3 Limits of emor due to influence guantities
4.4 est of starting and no load condition
4.5 Meter constant
4.6 ccuracy test conditions
5 INSTRUCTIONS & MARKINGS
4,51 equirement of marking [1]
4.5.2 markings requirements
4.5.3 rawi and information required
4.5.4 ample meter and test tokens
4.5.5 ies of approval certificales
4.5.6 illing of matrix
.5.7 SO 9001 centification
.8 Copy of DLMS/COSE certificates.
.9 List of at least 4 previous ulilities.
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KPLC REQUIREMENT

MANUFACTURER'S
COMPLIANCE/ REMARKS

REFERENCE PAGE IN THE |

SUBMITTED DOCUMENTS

Drawings and technical details shall be submitied o KPLC fo:
approval before manufacture of the meters commences, KPLG
undertakes 1o submit their comments or approval for the
drawings within three weeks of receiving the drafl copies.

e meter shall have a wamanty against any defects, whichi
nay develop due to faulty material, calibration, transportatio
or workmanship for a period of eighteen months from the date}
of delivery. Al defective meters shall be replaced at thef

supplier's cost.

he manufacturer shall meet the full costs of twe engineers, fo

eter inspection and acceplance testing at the manufaclurer's
facility excepling the cosl of engineers' transportation fro .I
enya to the nearest major airport.

e tenderer shall submit one sample together with the tende:
documents. The submitted meter samples shall be subjecied
o accuracy tesis al KPLC's Meter Central Laboratory to veri
he requirements of IEC 62053-21:2003 clause 8.1 and to
erfy responsiveness to olher clauses of this specification

ample meters shall not be returned to the tenderers.

e meters shall be packaged in such a manner as o
inimize damage and entry of moistur-«fuiing- & aim oriation]
and handling,

he meters shall be packed in suitable groups and / or batchesi|
ith conseculive serdal numbers, provided by KPLC |
Packaging shall be done only afler the purchaser engineers]
- i'l_ Il

e supplier shall indicate the delivery lime versus quantities

of each type of meler and his production capagity.

ere test and / or calibration certificates/ reports are issued

by a laboratory. other_than- the-dntematianal ./ National

Standards and Testing Authority, a copy of accreditatio

Bcedificate, under ISONEC 17025 from the Intemationa

National meler cerlification body shall be attached togethe
h the tender documents. The test cerlificates shall bear 4|
product serial no. of meter on offer

\ .l

e manufaciurer shail provide current e-mail addresses, fax
and tetephone numbers of the national / intemational testing
alibration Iaboraleries and meter certification bodies. The le

certificates shall bear the product serial number of meter o

offer.
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Manufacturer's Declaration: I .........c.cceevveerecnrernreoresensessassasssescnsnasens on
behalf oOf .cccoviriiiiiiiiiiciiici e crreneenes declare that the above

specifications matrix conforms to a typical tender meter, type
being offered for this tender.

-----------------------------------
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THE KENYA POWER & LIGHTING COMPANY LIMITED

SPECIFICATION

for

SINGLE-PHASE SPLIT PREPAYMENT DIN RAIL MOUNTING

STATIC WATT-HOUR METERS FOR ACTIVE ENERGY
(Using cable as medium of communication between MCU and UIU)

Q NAME DESIGNATION SIGNATURE | DATE
Patricia Ngaanga 15 Assistant Engineer
Compiled by gaang J W 25 |og]1 Y
Aggrey Machasio Chief Engineer, Y
prepayment "E@V 27 ly )
Checked by Eng. Thagichu Kiiru | Deputy manager, I&FC DN
| T ol acfy|
Recommended | Thomas Ogutu Ag. Customer service o
by manager. / @
~ L6 o‘ﬁLUO(
Approved by | Joshua Mutua General Manager, .
Customer Service w’? 2?/% 74?

REVISION RECORD

REVISION | DESCRIPTION OF REVISION DATE

0 6" Issue September 2011
1 Exclusion of clause 5.3 and 5.4 May 2014.

1

Inclusion of clause 4.2.1.7,
4.2.1.23823, 4.5.8
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Foreword.

L

This -Spec'rﬁéafion lays down requirements for single-phase DIN rail mounting split
prepayment meters for active energy, where the communication between MCU
and UIU is by means of cable. The specification is intended for procurement of

equipment and does not include provision of contract.

Introduction .
This specification was prepared to establish and promote uniform requirements
for single-phase split prepayment meters for active energy to be used at Kenya
Power and Lighting Company Ltd. The specification lays down the minimum

requirements for equipment acceptable for evaluation.

1. Scope

w
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3.

This specification applies to newly manufactured, single-phase Din rail
mounting static watt-hour prepayment meters for direct connection, for
measurement of alternating current electrical energy consumption at a
nominal frequency of 50 Hz. The method of credit transfer shall be through
encrypted numeric tokens complying with the 20-digit STS encryption
algorithms. The meters shall include a load switch for the purpose of
interruption or restoration of the electricity supply to the load in
accordance with the current value of the available credit maintained in the
prepayment meter. The Measurement and Control Unit (MCU) shall be
separated from the User Interface Unit (UIU) and method of
communication between them shall be over cable for a distance not more

than one hundred (100) metres.

References
_The following documents were referred to during the preparation of this
specification; in case of conflict, the requirements of this specification take
precedence.
[1] IEC 62055-31:2005 Electricity metering — Payment systems —
Part 31: Particular requirements — Static payment meters for
active energy (classes 1 and 2).
[2] IEC 62052-11:2003, Electricity Metering equipment (a.c.) —
General Requirements, Tests and Test Conditions- PART 11:
Metering equipment.
[3] |EC 62053-21:2003, Electricity metering equipment {(a.c.) —
Particular Requirements - Part 21: Static meters for active

energy (class 1.0).

[4] SANS15624-1:2004 Electricity prepayment Systems, Part 1:

Prepayment meters.

Terms and definitions

Split Din rail s/phase prepayment meter specs — September 2014 Page 3



The definitions given in [1], [2] and [4] shall apply.

MCU: Measurement and Control Unit
UlU: User Interface Unit

4, Requirements
Prepayment meters shall comply with the requirements of [1] and [3] for
outdoor meters. The prepayment meters shall be mounted as for normal
service.

4.1 Operating conditions requirements

411 The meters shall be suitable for operation in tropical climate where
temperatures may vary from -1 to + 45 degrees Celsius.

4.1.2 Average Annual Relative humidity reaching 90% and altitude of up to
2,200m.

~4.1.3 The meters shall be used for measurement of active energy for domestic

- ) loads under tropical climate conditions. | _

4.2Design and construction requirements

4.21 General

4.21.1 The requirements given in [1] shall apply.

4212 The Measurement and Control Unit (MCU) shall be of DIN rail
mounting with locking clip, to fit to a 35 mm Din rail.

4.21.3 The MCU and UIU shall communicate over cable for a distance of not
less than one hundred (100) metres.

4214 The communication cables shall be galvanically isolated from the
mains to ensure customer safety.

4215 The meters shall have terminals as follows: i) Top: Live-in, Neutral-in;
Bottom: Live-out or ii) Top: Live-in, Neutral-in: Bottom: Live-out,
Neutral-out to ensure a grip of atleast 150mm of stripped cable.

. 0000000  ___ _ _ ... - 0 1
S — ________— ————_._.._____ . ______________]
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4.2.1.6

4.21.7

4.2.1.8

42.1.9

4.2.1.10

4.2.1.11

42112
4.2.1.13

42.1.14

42115

4.2.1.16

42117

42.1.18

The MCU dimensions shall not exceed: Height = 170 mm; Width = 60
mm; and Depth = 130 mm; and meter base shall be on the width side
where the Din rail mount shall be located.

The MCU shall be ultrasonically sealed for life to prevent access to the
meter assembly screws.

The MCU shall be sealed and its printed circuit boards conformal
coated in a manner so as not to allow malfunction due to ingress of
vermin.

The meters terminal holes and screws shall be made of brass or
nickel-plated brass for high conductivity and corrosion resistance.
Terminal holes shall be of sufficient size to accommodate the cables of
at least 8-mm diameter.

The meter's terminal screw inserts shall be sealable with utility wire
seals.

The meters protection class shall be class Il (Double insulated).

The meters shall have a non-volatile memory capable of data storage
and with long-term data retention period for a period of not less than 10
years or for the certified life of the meter or whichever is greater
without an electrical supply being supplied to the meter.

The meters shall have register codes to indicate information functions
like Instantaneous power, Current credit register, Power fail counter,
Last credit token number, Value of last credit token, etc. These values
shall be available on the UIU display.

The principal unit for the measured values shall be the kilowatt-hour
(kWh).

The meter shall have a means of reading the credit register to within a
resolution of at least 0.01 kWh for testing purposes.

The meters shall detect significant reverse energy (SRE) when the line
and load wires are swapped.

The meters shall continue to operate correctly and decrement credit or

trip during SRE detection.
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4.2.1.19 The meters shall have LED indicators for testing and indication of kWh
consumption.

4.2.1.20 The meters shall have an optical communication port, compliant to
IEC62055-52 for accessing information stored inside the meter through
a hand held unit.

4.2.1.21 The meters shall be scalable/ upgradable to smart prepayment meters
via use of software. This shall be done by programming via the optical
port.

4.2.1.22 The meters shall work under postpaid mode or prepaid mode. The
switch of mode shall be done via token or optical communication.

4.2.1.23 The meters shall be supplied together with three copies of software for
interrogating the meter data; and it shall not be possible to reprogram
the meters using this software.

4.2.1.24 The meters shall be used at the point of supply.

4.2.1.25 The meters shall be compliant with DLMS/COSEM communication
protocol.

4.2.1.26 The MCU shall conform to the degree of protection IP 51 as given in
IEC 529.

4.2.1.27 The meters shall support two way communication.

4.2.2 Functionality

4.2.2.1 Measurement and Control Unit (MCU)

4.2.2.1.1 The MCU shall have a load switch to automatically interrupt the load

circuit on the expiry of credit balance.

4.2.2.1.2 The load switch shall automatically restore the load circuit.

4.2.2.1.3 The meter load switch shail comply with the requirements given in [1].

4.22.14 The meters shall be able to indicate absence or presence of
continuous power,

4.2.2.1.5 The meters shall disconnect the load if power failure is detected and
connect the load after normaiization.
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42216

42217

42218

42219

The meters shall have a programmable power limit setting that shall
disconnect the load once exceeded and reconnect once the load falls
below the set limit.

The MCU shall have a diagnostic LED {o indicate the presence of
communication between the MCU and the UIU.

The MCU shall continue metering and decrement credit, regardiess of
the state of the communications interface or the UIU.

In addition to an optical port, the MCU shall be fitted with a data port

for interrogating and programming of meter.

4.2.2.1.10The MCU shall be supplied together with a plastic card of dimension

85mm X 54 (length X height) mm and material similar to that of a credit
card indicating the meter number. The meter serial number shall be
engraved on the card together with its bar code version and also
stored in a magnetic medium with capability of being read out when the

card is swiped.

4.2.2.1.11The MCU shall come with preloaded 30KWhr units.

4222
42221

42222

42223

42224

42225

User Interface Unit (UIU)

The UIU shall comply with 20-digit (STS) encryption algorithms. All
correctly entered tokens shall be registered to eliminate fraud.

The UlU’s keypad shall be user friendly with a LCD display for numeric
credit display and language independent pictograms to identified
operational features. The height of the display characters for the
numeric values shall not be less than 4.5 mm.

The UIU display shall have at least seven 7-numerical characters
comprising of five integers and two decimals.

The UIU shall conform to the degree of protection IP 51 as given in
IEC 529,

The UIU shall communicate with MCU through cable of length not less
than one hundred (100) metres.
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4.2.2.2.6 The UlU shall be an interchangeable unit and it shall be possible to
view the mated MCU on the UIU.

42227 The UIU shall enable loading the meter with a number of pre-
purchased units of credit, without loss of any existing credit balance.

4.22.2.8 The UIU shall, upon acceptance of a valid token credit the exact
amount contained on the token to the appropriate register in the meter
and shall increment the register by this amount.

4.2.2.2.9 The UIU shall transfer the credit in KWh.

4.2.2.2.10The UIU shall display the cumulative kilowatt-hour register.

4.2.2.2.11The UIU shall have a means to remove digits from a partially entered
number sequence-backspace key.

4.2.2.2.12The UIU shall have the ability to recall the last five successful credit
tokens entered and the associated dates and time.

4.2.2.2.13The UlU shall be able to indicate the meter software.

4.2.2.2.14The UIU shall indicate the status of the incoming supply.

4.2.2.2.15The UIU shall indicate the credit status.

4.2.2.2.16The UiU shall indicate token acceptance or rejection.

4.2.2.2.17The UIU shall give low credit waming by means of a flag on UlU
display and audio alarm. The UIU shall have option of muting the low
credit warning sound by entering a code on the UlU.

4.2.2.2.18The UlU keypad shall have backlight to enable keying of tokens in the
dark.

4.3 Electrical requirements

4.3.1 The meters shall be operated from mains with reference values of 230V
— 240V, 50 Hz, with a load switching voltage range from 0.5U, to 1.15U,,

432 The meters shall be connectable for 2-wire systems, drawing of which
shall be printed on the meter body.

4.3.3 The meter shall have reference standard currents of: -
b=5A, lnax 280A

4.3.4 Power consumption
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43.5

4.3.6

4.3.7

4.3.8

4.3.9

44

441
442

443

444

445

446

The requirement of [3] applies.
Influence of short-time over-currents
The requirement of [3] applies.
Influence of self-heating

The requirement of [3] applies.
Over-voltage

The requirement of [3] applies.
Insulation test

The requirement of [3] applies.
EMC tests

The requirement of [3] applies.

Requirements 4.3.4 to 4.3.9 shall form part of the type test approval
to be issued by an international or the national (of the country of

manufacture) meter certifying body.

Accuracy requirements

Tests and test conditions given in [2] shall apply.

The meter's accuracy shall be of class 1 for active energy.

Limits of errors due to variation of the current.

The requirement of [3] applies.

Limits of error due to influence quantities

The requirement of [3] applies.

Test of starting and no-load condition

The requirement of [3] applies.

Meter constant

The requirement of [3] applies.

Accuracy test conditions

The requirement of [3] applies.

Requirements of clause 4.4 shall form part of the type test approval
to be issued by an international or the national (of country of

manufacture) meter certifying body.
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4.5
451

4.5.2

453

4.54

Instructions and Marking

General

The requirements given in [1] shall apply. The information shall be in
legible English, indelibly marked on the meter and of at least 4mm figure
height.

Specific marking requirements

The following information shall be marked on each meter.

a) The standard transfer specification (STS) compliant serial number,
in the preferred format known as a national meter number,
b) The STS compliance logo,
c) The inscription “Property of K.P. &. L. Co Ltd.”,
d) Bar Coded information
The following drawings and information shall be required with the tender:

(a) Meter drawing giving all the relevant dimensions;

(b) Wiring diagrams;

(c) Description leaflet of the meter being offered;

(d) Users and operational manuals.
A sample of the meter offered shall be submitted together with test
tokens for; different Power Limit Seﬂings and resets for the same, Credit
and Clear Credit Tokens to aid in the testing of the meters. The
manufacturer might be required to provide more tokens at no extra cost.

4.5.5 Copies of type approval certificate (s) with test and calibration results of

the meter being offered obtained from an international or the national
meter certification body shall be provided. If type approval certificate (s) is
(are) from accredited meter certification laboratories (and not national or
international body), then it (they) shall be accompanied with copies of
certificates of accreditation, under ISO/IEC 17025 from the national or an
international certification body.

e ———
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4.5.6 The Tenderer shall complete clearly, all the clauses in both columns
of the schedule in Appendix B. This shall form the basis of evaluation of
the submitted tender. Failure to complete this appendix shall render the
tender non-responsive. The tenderers shall indicate the details of their
offer where it is different from these requirements. Where the requirement
is the same, they shall indicate what is offered. Insertions such as
“noted”, “agreed” etc. shall be considered as non-responsive where
a specific response is called for.

457 The manufacturer shall provide proof of conformance to I1SO 9001(2000)
standards by attaching valid copy certificates.

4.5.8 The manufacturer shall provide a list of at least four previous utilities to
which the meter being offered has been supplied.

459 Copies of DLMS/COSEM certificates shall be submitted with this tender

4510 The manufacturer shall produce meters that meets fully the
requirements of the IEC _standard, IEC 62055-51:2007 - Electricity
metering - Payment systems Part 51: Standard transfer
specifications and hence :

. Facilitates interoperability amongst hardware, software and

meters supplied by other manufacturers

» Does not lock KPLC to only the bidder or any one supplier or
manufacturer in its future procurement of prepayment meters,

software or hardware

5.0 INFORMATION AND WARRANTY (In case of Tender award})

5.1Drawings and technical details shall be submitted to KPLC for approval
before manufacture of the meters commences. KPLC undertakes to submit
their comments or approval for the drawings within three weeks of receiving
the draft copies.

5.2 The meter shall have a warranty against any defects, which may develop due
to faulty material, calibration, transportation or workmanship for a period of

Split Din rail s/phase prepayment meter specs - September 2014 Page 11

R e e



eighteen months from the date of delivery. All defective meters shall be

replaced at the supplier’s cost.

5.3The manufacturer shall meet the full costs of two engineers, for meter

inspection and acceptance testing at the manufacturer's facility excepting the

cost of engineers' transportation from Kenya to the nearest major airport.

5.6 Samples

(a)

(b)

- ey e ——— - T

The tenderer shall submit one sample together with the tender
documents. The submitted meter samples shall be subjected to
accuracy tests at KPLC’s Meter Central Laboratory to verify the
requirements of IEC 62053-21:2003 clause 8.1 and to verify
responsiveness to other clauses of this specification. Sample
meters shall not be returned to the tenderers.

Bidders are advised that the Laws of Kenya require that the Kenya
Bureau of Standards must approve any new meter being
introduced in the country. To this end Bidders shall furnish the

Bureau with 4 (four) samples of each meter type to be supplied.
Bids submitted without the meter type approval from the Bureau will
NOT be considered non-responsive. However the winning Bidder
must submit this approval before the signing of the supply contract.
Bidders may communicate directly with the Kenya Bureau of
Standards on this matter through the following address:

The Managing Director

Kenya Bureau of Standards,

P.O. Box 54974, 00200 Nairobi

Kenya.

Tel: (+254 020) 605490, 602350

Fax: (+254 020) 604031

Email: info{@kebs.org

Web:http:/iwww.kebs.org

5.7 The meters shall be packaged in such a manner as to minimize damage and

entry of moisture during transportation and handling.
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5.8The meters shall be packed in suitable groups and / or batches with
consecutive serial numbers, provided by KPLC. Packaging shall be done only
after the purchaser engineers’ visit.

-—5.9JThe.supplier shall indicate the delivery time versus quantities. of.each.typs.nf 2
meter and his production capacity.

5.10 Where test and/or calibration certificates/reports are issued by a laboratory
other than the International/National Standards and Testing Authority, a copy
of accreditation certificate, under ISO/IEC 17025 from the International/
National meter certification body shall be attached together with the tender
documents.

5.11 The manufacturer shall provide current e-mail addresses, fax and telephone
numbers of the nationalfinternational testing/calibration laboratories and
meter certification bodies. The test certificates shall bear the product serial

number of meter on offer.

6.0 Appeiidices -
Appendix A: Summary of Technical Data

Measurement and Controi Unit - Generai information

Type Single phase, 2-wire, direct connecled prepayment meter
Compatible networks Single phase, 2-wire, earthed neutral

Electrical ratings

Accuracy kWh Class 1 (IEC 62053-21)

Voltage measurement (U,) 230V; 50Hz— A
Load switching voltage range | 0.5U,to 1.15U,

Voltage circuit burden $1.5Wand 10 VA

Current circuit burden <4.5 VA @ Base reference current I,

Current measurement Ihs5A; In, 280A.

Protective class Class Il double insulated

MCU Enclosure

Mounting Rail mounting, with locking clip compatibie with 35 mm DIN standard rail
Rating IP54, suitable for installation in a pole-top or outdoor kiosk housing
Material UV stable polycarbonatefABS blend with flame retardant

Resistance to heat and fire As per |IEC 60655-2-1 {glow-wire)
Resistance to spread of fire UL94-VO rated @ 1.5mm

Terminals
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Type

Moving-cage terminal

Material Mild steel/nickel/brass
Maximum Cable Size 10 mm?
Operating environment

| Area of application Outdoor meter

" Operating tefperature range | -1°Ct045°C

Storage temperature range -10°Cto55°C
Relative humidity Maximum 90%, annual mean 75%
Operation
General Credit store with decrement-on-use
Credit entry mechanism Keypad; encrypted numeric tokens
Credit encryption method 20-digit STS
Metrological perfformance {
Measurement direction Forward and reverse detection and metering N
Consumption indicator Visible LED

Status indication

Visible LED

Liquid Crystal Display (LCD)

8 digits + icons; icon information, numeric information

Accurate melesing range

0.05 Ipto 1.2 L

Starting current

<0.004 I,

Short circuit current

30 Ionag

Disconnection Device

Type

Single pole tatching contactor, 100 A.

Insulation; Over voltage and Surge Protection

Insulation system| Protective class Il
classification 4 kV rms for 1 minute
Over voliage withstand 400 VAC for 48 hours

Surge immunity _
Voltage impulse withstand
Current impulse withstand

In excess of 6 kV, 1.2/50us (IEC 62052-11)
SkA/20 ps

Electromagnetic compatibility
Electrostatic discharge
Immunity to HF fields
Immunity to FTB
Radio interference

Specification Compliance

15 kV air discharge

80 MHz to 2 GHz @ 10V/m with load 80 MHz to 2 GHz @ 30V/m no load

4 kV
Complies with requirements for CISPR 22

IEC 61000-4-2; {EC 61000-4-3; IEC 61000-4-4; IEC 61000-4-6 CISPR 22

Communication Circuitry

==
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Type

Rated Impulse Voltage

" *Insulation properties

Galvanically isolated, Non-polarized, 2-wire, and half-duplex. Meter iﬂ
independent of UIU function

Peak Voitage 6 kV (1,2/50ts) waveform
(According to IEC 62052-11 protective class I}
4 kVrms (1 Minute) | o
{According to IEC 62052-11 protective class II)

Communication Distance 2 100 metres
User Interface Unit
Type Isclated, non-polarized, 2 wire

Operating Range (Com)

At least 100 metres

Operating Environment

Operating Temperature -10°Cto45°C

Storage Temperature Range -10°Cto55°C

Relative Humidity 75 %

UIU Enclosure

Type Wall mounted

Rating IP51

Material UV stable polycarbonate/ABS blend with flame.retardant.
Terminais

Type 2-way screw terminal

Maximum cable size 2.5mm’

Sealing

Enclosure Factory sealed, no user serviceable paris

Type Language-independent

Componentis Pictographic/Numeric LCD display, keypad, LED rate of consumption

indicator, audio feedback

“Liquid Crystal Dispiay (LCD)

At least 7 digits + 11 icons; icon information; numeric information display o

Size various meter information such as credit levels, token entry, etc
Keypad 12-key, international standard layout including “information” and
“backspace” keys
Buzzer Feedback on key press, Token Accept and Reject melodies, low-credit
alarms as a factory-programmable option
Light emitting Diode (LED) Rate of consumption indicator {pulse rate proportional to current rate of

consumption)
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Appendix B: Specifications Matrix for Split Prepayment Static Meters for active Energy -
Guaranteed Technical Particulars (GTP)

MANUFACTURER'S | REFERENCE PAGE IN THE |
COMPLIANCE/ REMARKS || SUBMITTED DOCUMENTS

KPLC REQUIREMENT _

1 -1 to 45 “c {operational)
Humidity: 0-90 %; Altilude: 0-2200 M

Domestic loads under tropical climate
SIGN AND CONSTRUCTION

shall be indicated.
DN rail mounting
pmmunication over cable, at least 100 metres
alvanic isolation of communication cable

eter terminals configuration

MCU dimensions

MCU ultrasonically sealed for life.

ACU sealable against vermin ingress

Brass or nickel plated brass terminal holes
erminal holes, Bmm

eminal screw sealability

e insulation, class Il

-volatile memory, 10 years _

eter register codes displayed on UIU

as principal unit of energy measurement
Means of reading credit register with a 0.01 kWh
Deteclion of Significani Reverse Energy (SRE)
Corract Operation or irip of MCU during SRE detection
LED indicators for tesling and indication of XWh
Optical communicaticn por, IEC62055-52 compliant

| mowd e
|
|

of inferogating the meter data; and it shall not be possible to
reprogram the meters using this software

WO wa mmmgicaﬁﬁ?m
FUNCTIONALITY
Measurement & Contro! Unit (MCU)
Automatic intermuption of Load by load switch in MCU |
Automatic restoration of load |
Load switch requirements of [1] |
Indication of absence or presence of power
RAutomatic power connection and disconnection
P egrammable power limit setting
[JLED indication for communicalion between MCU & UIU
IMCU continuous metering regardless of communications
| interface or LU state
n addilion fo an optical port, the MCU shall be fitted with a
data port for interrogating and programming of meter.
e MCU shall be supplied together with a plastic card o
| dimension 85mm X 54 (lenglh X height) mm and material
zimilar to that of a credil card indicating the meter number.

eter serial number shall be engraved on the card iogethe
hils bar code version and also stored in a magnetic mediu
h capability of being read out when the card is swiped.

User Interface Unit (UIU)
I, 20- digit STS encryption aigorithm

Split Din rail s/phase prepayment meter specs - September 2014 Page 16



LAUSE KPLC REQUIREMENT MANUFACTURER’S REFERENCE PAGE IN THE
COMPLIANCE/ REMARKS SUBMITTED DOCUMENTS
.2.2.2.2 |iUIU keypad user friendly with a 4.5 mm figure height
2.2.2.3 IV display, 7 characters
.2.2.2.4 ({HUIU shall conform to IP 51 degree of proteclion
2225 I 1o communicate with MCU through cable of length not less
han 100 metres
2.2,2.6 {UIU, inlerchangeable unit
.2,2,27 HUIU loading of credit to existing balance
2.2.2.8 1U credit of register lo existin ister
2.2.2.9 [MUIU transfer of credit in kWh
.2.2.2,10 [JUIU display cumulative kWh register
.2.2.2.11 jUIU re-entering of credit/ token number
.2.2.2.12 [JUU ability to recall at least last 5 successful credit tokens
entered
-2.2.2.13 [JUIU indication of meter software
-2.2.2.14 [JUIU indication of incoming supply
.2.2.2.15 [RUIV indication of credit status
.2.2.16 JUIU indication of token acceptance/rejection
2.2.2.17 [IThe UIU shall give low credit waming by means of a flag o
LU display and audio alaim. The UIU shall have oplion
uting the low credit waming sound by entering a code on
Ulu.
.2.2.2.18 [JThe UIU keypad shall have backlight to enable keying of
ckens in the dark.
.3 LECTRICAL REQUIREMENTS
3.1 Reference values of 230V, 50 Hz; load switching voltage range
0.5-1.15 U,
3.2 -wire systems
3.3 ference currents: b5 Al 280 A .
34 ower consumption
=] nfiuence of short time over-currenls
.6 nfluence of self-heating
3.7 Over-vollage test
3.8 Insulation test
3.9 EMClests
4 CCURACY REQUIREMENTS
4.1 lass 1 accuracy
4.2 mits of ermor due lo variation of current
4.3 imits of error due fo influence quantities
4.4 est of starting and no load condilion
4.5 eter constant
4.6 racy lest conditions
.5 NSTRUCTIONS & MARKINGS
451 uirement of marking [1]
4.5.2 Hfic markings requirements
4.5.3 wings and information required
4.54 ample meler and test tokens
4.5.5 ies of type approval cerdificates
456 Filling of matrix
5.7 1SO 9001 cedtification
5.8 t of at least 4 previous utilities
5.9 py of DLMS/COSEM certificates
.5.10 Membership to STSA — at least ordinary member. A copy
TSA Membership Cerificate shall be aftached. STS
rification for the meter being ofiered shall be attached.
R rawings and technical details shall be submitied to KPLC fo
pproval before manufacture of the meters commences. KPL
underiakes to submit their comments or approval for {
wings within three weeks of receiving the draft copies.
Split Din rail s/phase prepayment meter specs - September 2014 Page 17



KPLC REQUIREMENT

MANUFACTURER'S REFERENCE PAGE IN THE
COMPLIANCE! REMARKS SUBMITTED DOCUMENTS

e meter shall have a wamanty against any defects, wh
imay develop due to faulty material, calibration, transportatio
or workmanship for a period of eighteen months from the date

supplier's cost.

K he manufacturer shall meef the full costs of two erfjineers; fog< = = ~ Uema

eter inspection and acceptance testing at the manufacturer”
acility excepling the cost of engineers' iransportation fro
Kenya lo the nearest major airport.

5.4 he tenderer shall submit one sample together with the tende

documents. The submilted meter samples shall be subjected
0 accuracy tests at KPLC's Meter Cenfral Laboratory to verify
he requirements of IEC 62053-21:2003 clause 8.1 and to
erify responsiveness fo other clauses of this specification
ample meters shall not be returned to the tenderers,

5.5 ' he meters shal be packaged in such a manner as to

inimize damage and entry of maisture during transportatiol
and handling.

5.6 e melers shall be packed in suitable groups and / or batche:

ith conseculive serial numbers, provided by KPLC

Packaging shall be done only after the purchaser engineers
isit.

5.7 he supplier shall indicale the delivery time versus quantities

of each type of meter and his production capacily,

5.8 ere leslt and / or calibration certificates/ reports are issued

by a laboratory other than the International / Naliona
Standards and Testing Authority, a copy of accredilation] : S
certificate, under ISOAEC 17025 from the Internationalf] 2
National meter ceriification body shall be attached logethe

ith the tender documents. The {est cerificales shall bear the
product serial no. of meter on offer

5.9 e manufacturer shall provide current e-mail addresses, fax

and telephone numbers of the national / intemational testing
alibration laboratories and meter certification bodies. The tes

erlificates shall bear the product serial number of meter o
offer.

of delivery. All defective meters shall be replaced al the
|

Manufacturer's- Declaration: |- ..ceiceieirecimrerrrsencoraniasmsansssssessesensenses O .behalf  of .

........... srersresssnnrennnaenneearennes. G@CHare that the above specifications matrix conforms to a typical
tender meter, type ........c.ccc.oeuririeiirrere...... being offered for this tender.

Signature ............... S e S A A

.00 00000 - - 0 000
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