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FOREWORD

This specification has been prepared by ihe Cuslomer Service Division in consuitation with
the Researsci and Development Departmeni. It is intended for orccurement of squipment

ircrn manufacturers and does nol include provision of contract.

INTRODUCTION

This speciiication 'was praparad to establish and promote uniform requirements for Class
0.05 portable three-phase walt-hour working standard. The speciiication lays down the
minimum requiremenis for equipment acceptable for evaluation. it is the responsibility of

the Supplier lo be convessani with the standards referred herein.
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portable ciass

s sopecilication is o a
(furthei Herein referrad simply as “The Siandard”). The Siandard shail have

siandard
the capability of tesiing boih single phase and lhree-phase eleclromechanical and
elecironic zriergy melers ai site. The Slandard shall measure acliva, reaciive and
appareni power and energy measuremenis for singlz-phase and three-phase, 2-or-3-
or-4 wire circuits. The Silandard shall be capable of checking meler insiailaiion
paramelers and associaled circuits. The Standard shall be used jor both direci and
via solit core transformers {Curreni clamps) conneciion in cuireni measuremenis.

The sitandard shall be supplied with a lapiop compuier, the minimum specifications

of which are ailachad in Appendix C.

REFERENCES
The foliowing documenis were referred lo during the preparation ol this specification:
IEC 61000, [EC 51010, IEC 62052/53, and associaied parts.

In case of conflict, the requirements of this specification shall take precedence.

DEFIMITIONS
‘The definitions given in the above reference standards apply.

REQUIREMENTS
Dperating Conditions

4.1.% The Standard shall be suilable lor operation in tropical climate where
temperatures may vary from -1 to 50 degrees Celsius; relative humidity

reaching 80% and operating altitudes ranging trom sea level o 2200 m

above sea level.
The Standard shall be used for measurement of power and snergy in

domestic, industrial and commercial meter installations.

Design and Construction
The Standard shall comply fully with IEC 61000-4-30 - Definition of Power

Quality Measurement Methods. Where the specifications difier with those of

this standard, this specification shali apply in respect only of the specific

421

ditferences.
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4.2.3 The Slandard shall be made of hard plastic and for light aluminium oprofila or
squivalent maledal (o allow a weight oi not mors than 3 kg.

The Standard's degree of prolection shali be minimum 17-30.

P =
o
- o

4235 The Standard shall measure aclive, rezclive and apparent power and
2nerqgy measuremant {or single-phase and Inree-phase, 2- wire, 3- wive or-4

wire circuits with an integrated ervor calculaior.

4.2.8 The siandard shall be capable of 4 quadrant power measurement.
427 The siandard shall be ior both direcl and via clarmp-on CT conneciion in

currsni measurement.
4.2.8 The standard shall be able lo determine the operaiing burden on instrurneni
ransforrers for CT and PT.

1.2.9 The siandard shall be able to periorm {ums ralio test by simultaneously

o

measurement of both primary and sscondary currents in CT conneaciad
measuring systems.

4.2.10 The standard shall be capable of measuring currents up © a maximum oi
2000 A per phase through external clip-on CTs. These Clip-on CTs shall
be quoted separately from the main equipment and #s other
accessories.

4211 The Standard shall have a wide measuring range with auto ranging.

4212 The Standard shall display vector diagram ior analysis of mains conditions
and metler connections and relevant instantaneous values.

4.2.13 The Standard shall measure and display waveforms.

4.2 14 The Standard shall be able to detect circuil connection iaulis.

4.2.15 The Standard shall perform accuracy lest, calculate and display ihe error.

4.216The Standard shall be capable of measuring and displaying True RMS
values of current and vollage, phase angles, powes iacior, irequency and
phase rotation.

4.2.17 The display shall be of ai leasl 6 x 4 with high resolulion of at least
320x240 pixels or a LCD one.

4.2.18 The standard shall display voltage sequence indication (U Uz and Uj).
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9 Tha Standard shaii have iesi daia slorage of al izasl 200 measiy

4219Ti
which is capable of being seni, through seiial intedace 1o an sxisrnal PC
after measurement by YWindows based dala managemeni software.

4.2.20 The daia managemenl sofiware shall be provided withoui license/ license

cosls
4.2.21 The standard shall measure harmonics in voltage and current up io 40"

THD.

4.2.22 The Slandard shall have puised oulput for energy (galvanic isolation).

4223 The Siandard shall have feaiwres like Hold-lunction o read ihe
instantaneous values duiing meier iesiing and inlegraled START/STOP-

push button for a quick visual meter check, without scanning head.

4.2.24 The standard shall have a provision for insertior; of a_scanning head foi
tesiing both electromechanical and siatic (elecironic) meiers.

4.2.25 The siandard shall have a set oi Test leads {quick connecling cable set),
CT's (120 A), Accessories, Transportation case, Photoelectric Scanning
nead with its support contained, and an additiona! Scanning head with
magnet and sucker for expedient testing of LEDs.

4.2.26 The standard shall have selective power measuremeani.

4.2.27 The standard shall be able to test power and energy registers.

4.2.28 The standard shall be delivered with a MS-Windows analyzer and simulation
soitware for vectorial diagrams.

4.2.29 The standard shall be fitted with a belt to make ii possible for the operator to
De able to hang it on shoulder or neck while operating at site

4.2.30 The Photoeleciric Scanning head shall be suitable for use with both LED

pulsed electronic meters and Ferraris melers, seleciable via a selector

switch.
4.2.31 The Photoelectric Scanning head support shall have a spring mechanism

with different adjusting possibilities to make it possible o atiach as desired

ihe scanning head to the meter.
4.2.32 The standard shall also have an additional Scanning head with magnet and

sucker for expedient {esting of LEDs.
4.2.33 A rugged lransportation case shall be provided to store and/or transport the

standard and its accessories.
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4.3

4.4

Jatinigs

437 The Slandard voliage supply shall bg swilichable batween the auxiliary

supply (external voliage with nomninal vollage 240 V, 50 Hz) and the (es!

voltage at 90...... 2865 VAC/ 47....... 53 Hz. ,

4.3.2 Vcliage measurement: 100 mV ... 300V

43.3 Current measurement: i mA ....712 A direct measurement and
5mA . 120 A for measuremeani with clip-on CT ‘

4.3.4 Fundamenial irvequency: 15......... 70 Hz.

4.3.5 Accuracy class: 0.05

4.3.6 Volitage measurement error < 0.05%

4.3.7 Curreni measurernent error < 0.05%

4.38 Power / energy measurement error <0.1% ( direct measurament) and
< 0.2% ( wiih clamps/CT's)

439 Phase angle measurement arror <0.01° ( direct measuremeni) and < 0.1°
{with clamps/CTs).

4.3.10 Frequency measuremeni error £ 0.01 Hz.

4.3.11 Harmonic measuremen: error <0.2%

4.3.12 The influence of auwxliary voltage on the measuring results shall be less
than 0.005% at 10 % variation.

4.3.13 The power consumption shall not be more than 28 VA,

4.3.14 The Sampling rate shall be16 btits 504 samples per period and above

insiructions and Markings
441 The Standard shall be marked legibly and indelibly with the iollowing
information:
a) Mame or lrade mark of the manufacturer
b) Country of origin
c) Type/model and serial number
) Nominal input voltage and irequency

Power consumplion in YWatis or VA's

[¢¥]
—
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i) Fuse;
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Kings [0 be wiitien in English and with ai least dmm figure haig

¢

nt.

Al mar]
Relevani lechnical details, schemalic drawings, operational and semice

manuals snail be submiiled o support the iender and shali be clearly

marked io indicaie the iype/ mode! and sarial number of the coriable clas

3
0.05 ihree-phase watl-hour working siandard being ofiered.
The manuiaciurer shall provide a lisi of ai least ihree previous utilities o

i SRS U S
oDrochnures shal: |

which the standard being offered has been suppliad (

attached o support this requirament). The number ol siandards sols

a period of 5 years shall noi be less than 100 standards.
The Tenderer shall fili the attached malrix to be used as a guidetline in

accessing the manufacturers’ compliance io ihe requirementis of ihis

specification. The Tenderers shall indicate the delails of their ofier whars i

is different from these requirements. Insertions such as “noted”,

“agread” etc. shall be considersd as non-responsive whare a specific

ra2zponse is called for.

TESTS

51 A certificate of calibration on the standard’s perdormance across iis
operaling range from an International or Mational calibration laboratory or
irom an accredited laboratory shall be provided with ihe submitted iender
documents. The certificate shall be for a iype of ihe standard peing offered.

5.2 The delivered siandards shail be accompanied by their calibration
certificates.

5.3 i the ceriificates of calibration (clause 5.1 and 5.2) are issued by a
laboratory other than an International or National calibration laboratory,
prool of accreditation and a copy oi ISO/IEC 17025 certificate shall be
submitted with the tender.

5.4 The manufacturer's declaration of conformity to reference standards, proof

of 1ISO 9001(2008) standards shall be submitted.
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¥ ASE ancier A arch;
"~ Ead - e ' L WA e " J /

fhe Standards shall have a warraniy against any deiects, whicn may
develop due to faulty maiedal, calibraiion, iransportation of workmanship for
a pericd of Eighleen months from the daie of deilvery. Deiects shall be
raclified al the supplier's cosi, including duties, taxes and shipment.

The supplier shall commil o rake available gssanlial spares and other
consumables for a perod of noi less than 10 years or for the cerilied fife of
the standards or whichever is grealer.

The manulaclures shall meet the jull cosis of two engineers, iof portable
standard inspeciion and accepiance tesling at ihe manuiaciurers facility,
axcepiing ihe cosl of engineers' transporiaiion frorn Kenvya ic the nearesl
maior alrpori

The manulaclurer shall maei ine Tull cosis of local iraining on the operalional
and mainienance {iroubleshooiing, repair and calibraiion eic) of the poriable
standard in Mairobi for 14 participants for ai leasi 3 (inree) days.

The standards shall be packaged in such a manner as o rinimize damage
and entry of moisture during transportation and hendling.

Cach standard shall be delivered with a laptop, with minimum spacifications
as atlached in appendix C.

3 copies of service manual wilh details of the requirements/method  for
routine maintenance and calibration of the portable standaid to be provided.

APPEMDIL A: SUMMARY SCHEDULE OF TECHMCAL DATA

Ausiliary Supply 90......265 VAC ,47......63 Hz hd
Power Supply through last voltage 90....... 265 VAC, 47....... 83 Hz

Power Consumptlion < 28YA

Yoitage Measurament 100mY. ... 300V

Influence of auxiliary voltage on ihe measuring | <+0.005%at 10 % variation

Test Current, direct connection 1mA...... 12 A |
Test Current, clamp-on 5mA...... 120 A

Fundamental Frequency hor e g 70 Hz o

Measuring modes

4 Wire active/-reactive/apparent
3 Wire active /- reaclive

2 Wire active /- reactive

Accuracy class

0.05

| Voltage measurement error (90....300 V)

< 005 %

Pege Soi 13



[ Cuirenl measwiement eiror, direct (1 mA.. 12 4) 1< 0.05 % K
i| Cumrenl measurament asror, via CT{E mA.... 3201 < 01 %
I A)
Cunent measurement eros, via CT (up 10 2000 A) | < 02 % ’
0.1 %{direci msasurament) |

Power/energy measurameant erior

0.2 % (with CT’s)

A |IA

[ Power/eneigy measurement error l

l Angle measurementi (direct measuremeani) <+p01*

| Angle measurement (with clamps/CTs) <+0.1°

| Frequency measuremeni +6.01 Hz i
[Emperaiure range (Operation) —]..... +59 °C

f Up to 80 % Mot condensing

| Relative Humidity

| Minimurn 16 bit 504 samples per period

Sampling Rate

Saiety proieclion [ IEC 61010-1

|

Degree of nroiection | iinimum 1P-30

|

| Ceriification CE, IEC 51000-4-30.

|

APPEMNDIN B. TABLE AMND STATEMENT OF COMPLIARCE

{To be filled by the Supplier 7OR ALL CLAUSES and submitiad for tender
H P,

evaluation)
[ Clause Bidder’s oifer ) Manufacturer’s | Reference Page]
Mumber Compliance/Re | in the submiited
marXs documents
4.1 OPERATING CONDITIONS | | |
4.1.3 Suitable for operation in tropical conditions -1 to 45 degrees
Celsius, 80% humidity non condensing l J
4.1.2 Power & Energy measurements in Domestic, Industrial and
Commercial meter installations . { ,
4.2 DESIGM & COMSTRUCTION | |
o424 Compliance fully with IEC 61000-4-30 | [
4.22 Class 0.05 accuracy | J
4.2.3 Standard made of hard plastic &/or light aluminum proiile or
equivalent material to aliow a weight of not more than 3 kg.
424 Degree of protection Minimum IP-30
4.25 Measurement of active, Reactive and Apparent power and
Energy in s/phase and three phase, 2- wire 3-or-4 wire circuits.
4.2.6 4 quadrant power measurement
4.2.7 Direct and via clamp-on CT connection in current measurement. |
4.2.8 The standard shall be able to determine the operating burden on ‘
instrument transtormers for CT and PT. !
429 The standard shall be able to perform turns ralio test by j
simultaneously measurement of both primary and secondary
currents in CT connected measuring systems. J
4.2.10 Capability of measuring currents up to a maximum of 2000 A per ’
phase through external clip-on CTs lo be quoted separately from ,
- the main equipment and its other accessories. |
4.2.11 The Standard shall have a wide measuring range with auto J
L ranging.
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4.2,

Display cf veclor diagram for anzlysis of mains conditions z2nd
etz connactions and relavant instantangous values.

4.2.13 Measuremeani and disglay of wavelorms |
4214 Abiliiy 1o delzct circuii conngciion faulls
4.2.45 Ability io periontn accuracy lest, calculate and display the error. (N ]
4.2.15 Capabiliiy of measuring and displaying True RMS values of
currani and voltage, phase angles, power (aclor, irequancy and
phasz rolation.
4.2.17 The disglay of at least 3 x 47 with high resolution of at least
3202240 pixels or a LCD one.
4.2.18 Display of voltage sequence indication (U; U, and Uj)
4.2.19 Siorage oi tesl data for ai least 200 measuremenis which is
capablz of being sent, through serial intarface 1o an exlernal PC
after measuremen!t by Widows based data managemani
soitware
4.2.20 Data management soitware license/ license costs o
42.21 Measuremeni of harmonics in voltage and currenl up o 407 {
THD “
4.2.22 Pulsed ouiput ior energy {galvanic isolaied) B
4.2.23 Features like Hold-function fo read the insiantaneous values N
during meter testing and integrated START/STOP-push bution
for a quick visual meter check, without scanning head.
4.2.24 Provision for insertion of a scanning head for tesiing boih
electromechanical and static (electronic) meters.
4.2.25 A set of Test leads (quick connecting cable set), CT's (120 A),
Accessories, Transportation case, Photoeleclric Scanning head
with its support contained and an additional Scanning head with
magnet and sucker {or expedient testing of LEDs.
4.2.26 Selective power measurement.
4.2.27 Test power and energy registers
4.2.28 Delivered with a MS-Windows analyzer and simulation software
for veclorial diagrams.
4.2.29 Provision of a belt for ease of transportation by operator while
operating at site
4.2.30 The Photoelectric Scanning head suitable for use with both
alectronic meters and Ferraris meters
4.2.31 The Photoelectric Scanning head suitable for aftachment to a {
meter as desired. D
4.2.32 Additional Scanning head with magnet and sucker for expedient -
tesiing of LEDs.
4.2.33 A rugged transportation case for storing and/or transporting the
standard and its accessories
4.2.34 Full compliance to IEC 61010-1 standard on saiety
4.3 HATINGS
4.3.1 The voltage supply switchable between the auxiliary supply
{external voltage with nominal voltage 240 V, 50 Hz) and the test
voltage at 90...... 265 VAC/ 47....... 63 Hz
4.3.2 Yoltage measurement: 100 mV .... 300V
433 Current measurement: 1 mA .....12 A direct measurement
S5mA ... 120 A for measurement with clip-on CT
434 Fundamental frequency: 15......... 70 Hz
4.3.5 Accuracy class: 0.05
o 4.3.6 Voltage measurement error < 0.05% _
4.3.7 Current measurement error < 0.05% .
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BEHEE
lumbey
1.3.9 Power / epergy measurement  eror < 0.0%(  direct
measurameni) and < 0.2% ( with Clamps/CT's) S
= 135 | Phase angle maasurement error 3<0.01° (direct measuramani)
. _and <0.1° (wilh clamps/CTs).
4840 Frequency measuremanl error £ 0.01 Hz
4.3. 1 Harmonic measurement ercor < 0.2%
4.3.12 The influence of audiliary voliage on the measuring sasulls iess
than 0.065% at 10 % variation.
| 4.3.13 [ Power consumpiion shall not be more than 28 VA
4.3.14 | Sampling rate 15 bit and above !
4.4 INSTRUCTICNS &2 MARKINGS |
d.4.1 The Standard shall be marked legibly and indelibly f T —,
4.4.2 Subrnission of relevant technical defails, schemaiic drawings, !
operational and sarvice manuals.
4.4.3 List of at least three previous utilities to which tha siandard being ) o
offered has been supplied. The number of standards sold ovar a ;
. period of 5 years shall not be less than 100 standards. [ |
4.4.4 The Tenderer to fill the attached matrix to be used as a guideline )
in accessing the manufacturers’ compliance to the requirements
of this specification. lnsertions such as “nolad”, “agresd” eic.
shall be cansiderzd as non-rasponsive wherz 2 specific
rasponse is called lor. |
5. TESTS | !
5.1 Subrnission of a certificate of calibration on the standard’s { ,
performance across ils operaling range from an Iniernational or
National calibration laboratory or from an accredited laberatory. f ]
5.2 Proot of accreditation and a copy of ISOAEC 17025 certificate of |
. Accredited lab if certificate in 5.5.1 is from an accredited lab. I ;
5.3 Submission of ISO 9001(2008) standards certificate 1
6. INFORMMATION AMD WARRANTY
6.1 The Standards to have a warranty against any delfects for a
_ period of Eighteen months from the date of delivery
6.2 Availability of essential spares and other consumables for a ]
period of not less than 10 years
o 6.3 The manufacturer to meet the full costs of two engineers, for
meler inspection and acceptance lesting at the manufacturer's
facility
6.4 The manufacturer to meet the full costs of local training on the
operalional and maintenance of the portable standard in Nairobi
for at least 3 (three) days
6.5 The standards packaged in such a manner as to minimize
damage and entry of moisture during transportation and
handling
5.6 Each standard shall be delivered with a laptop ,with minimum
| specifications as attached in appendix C
6.7 5.7 3 copies of service manual with details of
L requitements/inetiod jor routine maintenance and caiibration. J
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Clause Bidder’s offar Manulacturses's
Mumber Compliance/R2 | in the submitted
marks documenis
8.2 Operaling Conditions
B.2.1 Shall be suitable for operatlion in iropical climale where
temperatures may vaiy from 0 o 40 degrees Celsius;
822 Shall be suilable in climates of relative numidity
reaching 80 % (non-condensing).
B.3 Technical Parameters:
831 The laptoo shall have an Intel Core 2 Duo processor or
Higher
B8.3.2 The laptop speed shall be at least 2.66 GHz
B.33 The lapiop shall have a 4 MB L2 cacheor Higher
B.35 The laptop shall have a Hard Disk Drive of at least 500
G5 os highes
B35 The lapiop shall have an Cpiical Drive - DVD+\-BW 4
. Combo Drive -
B.37 The lapiop shall have an Integrated Touchpad with {
scroll zone, bwo pick buttons or :
Poinisiick, two pick buitons
B.3.8 The laptop shall not exceed 4kg with baftery
B39 The laptop shall be supplied together with a bailary
charger
B.3.10 The laptop Power Adapter shall be full range auto
switching 100/240 Volts, 50Hz )
B.g Color Display -
B.4.1 Display 12.1 inch -14.1 inch WXGA anli-glare or higher
B.42 1280x800 Resolution
B.43 4 GB {1066 MHz DDR2 SDRAM
B.44 The Laptop shall have 2 built in high definition Audio
Stereo speakers, stereo headphone/line out, stereo
microphone/iniegrated mono microphone.
8.5 integrated Communications
B.5.1 The laptop shall have 56K modem {
B52 integrated Intel Gigabit Network Connection v
(10/100/1000 NIC)
B.55 At least 3 Mo. USB Ports
B.5.9 1 Mo. External CRT Port that can be secured by L
screws.
B.5.10 The laptop shall have WIFI (Wireless Lan) Enabled
B8.5.11 The laptop interfaces shall be Type I/Il PC Card slot,
MGA,
1394a , RJ-11/modem, RJ-45/Ethernet, USB 2.0
8.5 instructions and Markings
B.5.1 MName or trade mark of the manufacturer
B.6.2 Country of origin
B.6.3 Type/model and serial number
B.6.4 Mominal input voltage and frequency
B.7 Software, Accessorizs & Warranty
8.7.1 The laptop Operating System shall be preinstalled
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Clauss Bidder's offer | Manuiacturar's
Mumbe CompliancafRe
marks

) [ Genuine Windows 7® Businass 32
Thz lapiop siall have DVD/CD's and Manuals oi ine

|

J

| Instalied Sofiwars _‘!
i’

|

|

| case and slrap
The lapicp shall have One Year warranty.

B75 wj The lapicp’s keyboard should be standard, wiin all

f

l

| The lapiop shall have supplied with a leather Carrying
|

[

characiers in ENGLISH

ME: - This schedule does not in any way substituie for deiailed informaiion required

elsewhare in the spaciiicaiion.

ob Declare that the sbove spacifications mairix conforms io 3

Signatuie........ E e T U
DS NP Starnp/Seal i
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