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REVISION OF KPLC STANDARDS

To keep abreast of progress in the industry, KPLC Standards shall be regularly reviewed.
Suggestions for improvements to approved standards, addressed to the Manager, Standards
department, are welcome,

£ Kenya Power & Lighting Co. Lid.
Users are reminded that by Section 25 of the Copyright Act, 2001 (Revised 2009 Cap 130 of the
Laws of Kenya copyright subsists in all KPLC Standards and except as provided under Section 26

of this act, no KPLC Standard produced by KPLC may be reproduced, stored in retneval system by
any means without prior permission from the Managing Director & CEQ, KPLC.
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FOREWORD

This specification has been prepared by Metwork Maintenance (Protection section) of the Network
Management Division in collaboration with Standards Department and lays down specification for
Design, Manufacture and Testing of Protective Relays, Control devices and Accessories, Measuring
and Indicating [nstruments.

This specification is intended for procurement of materials and does not include provision of contracl.

This specification stipulates the minimum requirements for protective relays, control devices and
measuring and Indicating Instruments acceptable for wse in the company and it shall be the
responsibility of the suppliers and manufacturer to ensure that the offered design is of the highest
guality and guarantees excellent service to KPLC, good workmanship and good engineering practice
in the manufacture of these equipment for KPLL.

There are no other specifications in this series.

Users of these Kenya Power specifications are responsible for their correct interpretation and
application,

This specification supersedes all previous specifications for  Protective Relay and Control and
Measuring and Indicating Instruments.

The following are members of the team that developed this specification.

| Name Department !
| Eng. Paul Mwangi Metwork Maintenance '
[_E_ng. SfE]':-hcn Mguli Siandards
Rotich Benard Standards
Vincent Achongo Technical Services |
Issued by: Head of Section, Standards Development Authorized by: Head of Department, Standards
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Date: 2020-09-04 o Date: 2020-09-04
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I. SCOPE

This specification is for Protective Relays, Controls devices and Instruments,

2. NORMATIVE REFERENCES

The following standards contain provision which, through reference in this text, constitute provisions
of this specification. For dated editions the cited edition will apply; for undated editions the latest
edition of the referenced document shall spply: -

IEC 60235: Measuring relays and protection equipment —. Part 1: Common requirements I

I [EC 62271-304- High-voltage switchgear and controlgear - Part 304: Classification of indoor
enclosed switchgear and controlgear for rated voltages above | kV up to and
including 32 kV related to the use in special service conditions with respect o
condensation and pollution

[EC 60051-1: Direct acting indicating analogue electrical measuring instruments and their
I accessories - Part 1: Definitions and general requirements common to all parts
[EC 60688: Elecirical measuring transducers for econverting a.c. and de electrical

quanuities to analogue or digital signal.

[EC 61000-4-13; Electromagnetic compatibility (EMC) - Testing and measurement
technigques, harmenics and inter harmonics including mains signalling.
I [EC 61850-8-1:201 | : Communication networks and systems for power utility automation

[EC 60870-5-103:  Telecontrol equipment and systems -Part 5-103; Transmission protocols
~Companion standard for the informative interface of protection
eduipment

3. DEFINITIONS AND ABBREVIATIONS [

For the purpose of this specification the definitions and abbreviations given in the reference $landards
shall apply together with the following:

|
3.1, ABBREVIATIONS
KPLC- Kenya Power and Lighting Company Ple I
IEC - International Electro technical Commission
[SO ~ International Organization for Standardization
'| Issued “h_"r Head of Section, Standards Development Authorized by: Head of Deépartment, Standards
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4. REQUIREMENTS

4.1. SERVICE CONDITIONS

The equipment shall be tropicalized, designed and constructed for continuous indoor operation
in areas with the following atmospheric conditions; -

Altitude: From sea level up to 2200m above mean sea level.

Humidity: High at the Coast, up to 90% and lower intand, up to 50%.

Temperatres:  Average ambient temperature of +35°C with a mimnimum of -1°C and a
maximum of +40°C, Maximum Indoor temperature inside the Relay
Panels 15 +50° C,

Pollution: Heavy saline with severe comrosive effects in coastal lands and generally
clean air inland.

41. GENERAL REQUIREMENTS

4.2.1. All Relays shall be designed for operations in the severe tropic chimate conditions and fully
comply with climatic aging tests as per IEC TS 62271-304.

4.2.2. In choosing materials and their finishes, dug regard shall be given to the humid tropical
conditions under which the Relay will be called upon 1o work,

4.2.3. Tronand Steel shall be painted or galvanized as appropriate. Indoor parts may alternatively have
chromium or copper-nickel plated or other approved protective finish.

4.2 4. Small iron and stec] parts (other than stainless steel) of all Relays and instruments, the cores of
electromagnets and the metal parts of relays and mechanisms shall be treated in an appropriate
manner to prevent rusting.

4.2.5. The use of Iron and steels shall be avoided in instruments and clectrical relays wherever
possible. Steel serews shall be zine, cadmium or chromium plated or where plating 15 not
possible owing 1o tolerance limitations; it shall be of commosion resisting steel,

4.2.6, Instrument screws {except those forming part of a magnetic circuit) shall be of brass or bronze.

4,2.7. Springs shall be of non-rusting material, e.g., phosphor-bronze or nickel silver, as far as
possible.

4.2.8. Neoprene and similar synthetic compounds, not subject to deterioration due to the climatic
conditions, shall be used for gaskets,

lzsuwed by: Head of Section, Standards Development Authorized by: Head of Department, Standards
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4.2.9, Power supply modules for Relays and Measuring instruments:

4. All equipment and apparatus including protective relavs and control and measuring devices
shall be capable of satisfactory operation at 80% to 125% of the rated supply voltage, I

b. The Rated DC supply voltage shall be inscribed on the device.
| 4.3. SPECIFIC REQUIREMENTS

4.3.1. Materials

4.3.1.1. All materials supplied shall be new and of the best quality and of the class most suitable for I
working under the conditions specified.

4.3.1.2, They shall withstand the variations of temperature and amospheric conditions arising under
working conditions without distortion, deterioration or undue stresses in any parts or heating,

4.3.1.3. All the devices shall be suitable for installation in relay panels inside control rooms without
air conditioning, 1

4.5.1.4. The heat generated by the relays and other measuring devices shall therefore be minimal to
ensure that the temperature inside the panels does not rise beyond the rating of the relays and
other devices.

4.3.2. Instruments

4.3.2.1. All measuring instruments, including the energy meters, shall be of flush-mounted, back- |
connected, dust-prool and heavy-duty switchboard type and in accordance with the
requirément of 1EC 6005].

4.3.2.2. For analogue type instruments, scale plates shall be of a permanent white circular or
rectangular finish with black pointer and markings. The scale range shall be provided as given
in the detailed specifications. I

4.3.2.3. All measuring instruments of analogy type shall be approximately 96 X 96 mm enclosures
and shall be provided with clearly readable long scale, approximately 240 degrees, The
maximum error shall not be more than one and a half (1.5%) percent of full-scale range.

4,33 Protective Relays I

4.33.1. All Measurement relays shall be flush mounted and of Numeric Desgign, with event recording,
disturbance recording, power measurement, and shall be in accordance 10 [EC 60255,

1
Issued by: Head of Scction, Standards Development Authorized by: Head of Départment, Standards
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4.3.3.2. Besides the communication port, the relays shall have a human - machine interface facility
(HMI) comprising a kevpad and an LCD screen, where one can easily access relay
information and manually program the parameter settings.

4.3.3.3. Relay contacts shall be suitable for making and breaking the maximum currents, which they
are reguired to control in normal service.

4.3.3.4. In particular the Relay Trip contacts shall be capable of interrupting without damage the
Circuit Breaker Trip Coil Current should the Circuit Breaker Auxiliary Contacts fail to open
Relay trip contacts shall be rated for 130V DC and switching capacity of 1000W/V A make,
and 30W/A A break. Permissible current shall be 5A confinuous and 15A for 3 seconds.

4.3.3.5. Where contacts of the protective relays are not sulTicient for Circuit Breaker Tripping and
mterrupting the Trp Current, this shall be clearly stated by the manufacturer.

4.3.3.6. Relay contacts shall make firmly without bounce and the relay mechanism shall not be
affected by Panel vibration or external magnetic fields.

4.3.3.7. Relays shall be suitable [or operation on the mted D.C. Auxiliary supply without use of
dropping resisiors or diodes.

4.3.3 8. The relay Thermal rating shall be such that the fault clearance times on any combination of
current and time multiplier settings shall not exceed the thermal withstand capability of the
relay. (Max. fault current = 31.5kA). |

4.3.3.9, The relays, control devices and instruments shall be supplied complete with all serews, bolis,
brackets and all other accessories necessary for mounting/installation in panels and
terminating all external wiring connections. |

4.3.3.10. Plug —in auxiliary relays for DIN rail mounting shall be supplied complete with the bases.
4.4. DETAILED SPECIFICATIONS FOR RELAYS, INSTRUMENTS AND CONTROL
DEVICES
These specilications indicate the required perlormance characteristics for each of the Protection

Belays.

4.4.1. Ratings for Protection Relays and Control Devices:
Linless otherwise stated, all protection relays and control devices shall have the following rated values:

(a) The power system where the relayvs are 1o be installed has nominal frequency of S0HZ
(b) The rated CT secondary curmrent 15 | A

Issued by: Head of Section, Standard: Development Authorized by: Head of Department, Standards
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(c) The rated VT secondary voltage is 110V AC, phase to phase (63.5V AC phase 1o
ground)

(d}  IXC suxiliary rating is 1 10V DC.

(e} Relay trip operation shall be indicated by a red LED, for measurement relays. Red
mechanmical flags are acceptable for transformer mechanical protection — avxiliary

4.4.2. Distance Protection Relay Type 1

4.42.1.  The Distance relay is for use on Transmission Lines, to provide fast and highly dependable
selective fault clearance on both overhead and underground feeders.

44.2.2. The Relay shall be for application in a substation with 1&1/2 circuit breaker configuration,
hence shall be suitable for tripping of two circuit breakers, monitoring the status of two circuit
breakers and autematic reclosure of two circuit breakers. The relay shall be used for re-trofit
to replace existing old static & electromechanical relays.

4.4.2.3.  This relay shall have the following functions and features: -

i Therelay shall have four(4) analogue current input channels and five(s) voltage input
channels for connection of CT & VT secondary analogue signals ss a minimum.

. The relay shall be suitable for Flush mounting on the protection panel

lii. The relay shall be of Numeric/Digital Design and employ complete digital signal
processing of measured values.

v, Full Scheme Distance Protection, with parallel caleulation and monitoring of all the
fault loops shall be provided.

V. The relay shall have selective single phase and/or three phase Tripping Logic

vi.  The relay shall have Under Impedance Starting criteria. Other starting criteria in
addition to the under impedance starting are aceeptable.

vii.  Five zones of phase distance protection (for Phase-phase faults) with selectable Mho |
and quadrnilateral characteristics, Parameters (ie. resistive reach, teactive reach and
time delay) for each zone shall be independentiy set.

vili. As a minimum, five(5) zones of ground distance protection (for Phase-
Ground/Phase-Earth Faults) with selectable Mho and Quadrilateral characteristics
with residual current compensation. Parameters (resistive reach, reactive reach and
time delay) for each Zone shall be independently set, I

ix. The Distance Protection Zones direction shall be independently set as forward or
reverse or non-directional.

X. Operating time for Distance Zone | set at 0 seconds delay shall not exceed 30ms

xi. Communication channel Aided Scheme logic for phase and ground distance
protection shall have the following schemes as & minimum

Sizgned:
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{a) Permissive Under Reach Transfer scheme (PUTT)
(b Permissive Overreach Transfer scheme({POTT) and
(e} Blocking Schemes.
{d) Direct Transfer Tripping Scheme
Note: The Tele-protection scheme shall be suitable for hardwiring connection between the relay
and the telecommunication multiplexer cabinet.
xii. Load encroachment Discrimination Feature, shall guarantee reliable discrimination

between load operation and shor circuits for long highly loaded lines, to prevent
advertent Lrips.

xiii.  Parallel line compensation to cancel the effect of mutual inductance.
xiv. Measuring voltage monitoring/ Fuse failure supervision Logic.

xv. The Distance Relay shall be blocked from operating in the event of failure of the
measuring voltage or when the auxiliary switch of the Veltage Transformer
secondary MCB trips.

xvi.  Weak in-feed Protection: Echo and/or Trip, to allow effective operation of permissive
schemes when there is no in-feed on one end of the line.

xvii. Current Reversal Guard Feature — for use on parallcl lines

xviii. Power Swing detection feature for blocking Distance operation for moderate power
swings and to trip for out of slep conditions

xix. Voltage Memory Feature for use by the distance comparators

k. Automatic Switch On to Fault Featre{SOTF). to be enabled when the line is de-
energised and only active for a set time delay after the line circuit bresker is closed

sxt. Directional Earth Fault Protection, with communication chanrel aided scheme with
the following schemes; -

{a) Directional Comparison Scheme(POTT)

(b Blocking Scheme

(c) Selectable final time tripping for use when the communication channel is not in
use, or for use on radial feeder. i shall be possible enable/dizable the final time
trip feature.

xxii. Back up three phase overcurrent & Earth fault proteciion, with the following
protection functions:

Iszued by: Head of Section, Standards Development Authorized byv: Head of Department, Standards

Signed: .r,—-“'-, Sigmed: -____._.___{‘—5__:__["__‘_
R A Z =
Dhate; 2020-(9-014 / Date: 2020-09-04




Kenya Power

HTLE:

FROTECTIVE RELAYS,
CONTROLS DEVICES AND
INSTRUMENTS- SPECIFICATION

| Dac. No. KP1/6CM4/1/TSP/13/001
[ 1a3me No. 1

hFh‘:ﬂ'!-l':rn )

M.

Dateal | 2020-09-04

Issue
| Page 14 of 146

xxill.

KXY,

¥V

KXVI.

NNVIL.

Xl

b

()

(b) Single Pole Autoreclose :{ Single pole Trip and Auto-reclose for Distance Zone 1-

(c)

{d} Three Phase Autoreclose (DAR): three phase Trip and auto-reclose only for phase to

(e) It shall be possible to initiale autoreclose in the distance relay from the line current

differential relay in the neighbouring panel protecting the same transmission line.

KA.

a) High set element for Phase and Earth fault overcurrent with selectable definite time

delay

b} Low sct clement for Phase and Farth fault overcurrent with inverse current-time

charactenstics as per IEC 60255,

Stub Bus overcurrent protection enabled via binary input when the hay disconnector

15 Dpen

Under frequency and rate of change of frequency Protection
Overvoltage protection

Circuit Breaker Failure Protection

Circuit Breaker Contact wear feature

Broken Conductor detection for Alarm purposes, I

Auto-reclose function for One Phase and/or  three phases, suitable for use with the
following selections made via external switeh:

Auto reclose Block: Mo Auto-reclose; Trip to Lockout

phasc to ground faults only). Other faults types shall lead to three phase trap and lock

auL.

Single Pole + Three Phase Auto-reclose (SPAR + DAR): Single pole trip and auto-
reclose for Distance Zone 1 phase to ground faults only, followed by three pole trip and
auto-reclose for the next phase to ground fault or phase to phase fault within the reclaim
time). If the first fault is phase to phase, then the scheme will perform three phase trip
and auto-reclose only and lock out if a second fault of any type occurs during the reclaim

time. Three phase faults shall lead 1o Trip and Lockout,

synchro-check Function for use with three phase auto-reclose

ground faults or Phase to Phase faulis. Lock out for three phase faults I
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xxxi,  Fault Locator; with automatic display on the Relay LCD Screen of the distance to
fault in terms of Line percentage or distance in km. This information is for use by
other operational staff to guide the maintenance/’repair tcams. The last distance to
fault will always be displayed on the screen, for ease on access by the Operational
Perzonne].

Maote 1: [nthe bid submission the bidder shall demonstrate that the requirement of this clause
is fully met. Requirement 1o use the keypad to access this information is not acceptable
Mote 2: Distance Relavs which do not meet this requirement shall not be accepted
The accuracy of Distance to fault location shall have tolerable error of not more than =2 %.
The fellowing information shall be provided with fault location:

{a)  The short-circuit loop which was used 1o determine the [ault reactance

(b}  The reactance X per phase in Ohms Primary and secondary

{¢}  The Resistance R per phase in Ohms Primary and secondary

(d)  The distance to fault in percentage and km of line length

xxxil.  The relay shall be able to display Faunlt detarls on the LCD such as Fault- Loop or
Faulty phases, the Zone, and the Relay Operate time.

xxxiii. Disturbance recorder with capacity to record ten{ 1) analogues and twelve(12) digital
signals. The relay shall have capacity to store the latest, twenty (20) disturbance
records.

xxxiv,  Storage of at least one hundred (1007 event records

xxxv. Storage of ai least Twenty (20) Trip records. The following fault data shall be
available:

a) Magnitude and phase angle of phase currents and voltages before the fault
b} Magnitude and phase angle of phase currents and voltages during the fault
¢} The sequence of events of digital signals, start and operate (Trip) signals involved in
fault detection and clearance. The events shall be time tagged to 10ms level.
xxxvi, Ewvents and fault records shall not be erased even when the auxiliary DC supply is
switched off.

xxxvii.  Metering and display on the LCID} sereen of the following Power system
instantaneous parameters including:

a)} Voltage

Issued by: Head of Section, Standards Development Authorized by: Head of Department, Standard:
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b) Load current
¢} Active Power
d) Reactive Power
e) Apparent Power
f} Power Factor and
g) TFrequency
NB: Simultaneous Maximum demand values of Active Power, Reactive Power and I
I Apparent Power shall be available in the relay.
Xxxviil. Al least Twenty-Four (24) Binary inputs.
axxin. At least Thirty-two (32) Binary outputs
Narte: Two pairs of the binary outpu relays shall be rated 1o direcily energise the circuil
breaker irip coil, These ontput relays shall provide phase segregated outpuls for each phase
This is to allow single phase tripping and auto-reclose, This irip ouipu relays shall have fast
operaling rimes of less than 5 ms
kL. Stability against switching inrush currents and reverse faulis.
xli. Clear faulted phase indication.
xli.  Clear fault identification even for boundary conditions.
| xliii. At Least twelve (12) LEDs for indication of the following: - Relay trip, Phase L1,
Phase L2, Phase L3, Zone 1, Zone 2, Zone 3, DEF, Channel aided trip, SOTF, etc.
sliv. Relay healthy LED
xiv, Relay self-supervision, with LED for healthy status indication{green) and Error
indication (red) and watchdog contact
xlvi. Protocol applicable: Full IEC 61850-8-1 compliam & IEC 60870-5- 103,
Approprigte communication ports to be provided for local and remote
communication.
| xlvii.  Relay Terminals-shall be screw type terminals large enough to accommodate st least
2% 2.5 mm2 cable and shall be located at the back of the relay
xlviii.  Front Serial R8232 or USB or Optical or Ethernet Port shall be provided for relay
configuration and parameter setting and download of Data using a Laptop Computer.
Issued by: Head of Section, Standards Development Authorized by: Head of Department, Standards
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xlix,

I

Software for Programming the configuration and Relay Settings and  also
downloading and analysing the Relay Data shall be provided.

Relay to Laptop connection cable shall be provided.

Relay configaration: The Manufacturer shall carry out relay configuration at the
Factory to suit installation in existing transmission substations in KPLC Network.
Existing Protection and control drawings for the substations shall be handed over to
the manufacturer’supplier for retay configuration. The FATSs shall be carmed out once
the relays have been configured. Correct functionality of all relay Protection and
Control Functions shall checked during the FATS, including correct operation of the
single pole auto reclose scheme where applicable.

4.4.5. Distance Protection Relay Type 01

443 1. The Distance relay shall be used for protection of Sub transmission and Distribution Lines,

both overhead lines and underpround cables of differemt charactenistic impedances and

lengths. The relay shall be used for fault location on the protected feeders.

4.4.3.2. To achieve this, the relay shall automatically display the distance to fault in km on the LCD

gereen upon fault intermaption: This reguirement is critical and the offered relays that are not

able o meet this requirement will not be considered,

4.4.3.3. The ability to Access the distance to fault details using the Kevpad or a laptop 15 of secondary

value and shall not be considered as a solution for the above requirement.

4.4.3.4. The relay shall have the following functions and features: -

i.  The relay shall have four analogue current input channels end four voltage input channels for
connection of CT & VT secondary analogue signals

i,

iii.

Shall be suitable for Flush mounting on the protection panel

The relay shall be of Numeric/Digital Design and employ complete digital processing
ol measured values

iv. The Relay offered must have been in Service in Kenya Power System and operated
successfully for the last Six wvears, Improved designs of previous relays are
acceptable. Relays offers from Manufacturers who have not supplied relays before
are not acceptable for this tender.

v. Relavs that have fmled in service or mal-operated shall not be acceptable

vi. Full distance Protection Scheme, i.e., non-switched

Issued by: Head of Section, Standards Development Authorized by: Head of Department, Standards
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Under Impedance Starting criteria. Other starting criteria in addition to the under
impedance starting are acceptable.

W

viil.  The relay shall employ three phase tnipping Criteria. since it shall be used on sub-
transmission and distribution lines

ix. Four zones of Phase distance protection {for Phase-phase faults) with selectable Mho
and Quadrilateral characteristics. Parameters {resistive reach, reactive reach and time
delay) for each Zone independently set.

I % Four zones of Ground distance protection, (for phase- Ground/Phase-Earth Faults)
with selectable Mho and Quadrilateral characteristics with residual current
compensation. Parameters {resistive reach, reactive reach and time delay) for each
zong shall be independently set.

x1.  The distance Zones direction shall be independently set as forward or reverse or non-
I direction. Minimum operating time shall not exceed 40ms.

xit.  Communication channel Aided Scheme logic for the distance protection with the

following schemes:

a. Permissive Under-reach Transfer scheme |
' b. Permissive Overreach Transfer scheme and
I ¢. [irect Transfer Tripping Scheme
Note: The tele-protection shall be achicved by hard wiring between the relay and the
telecommunication equipment
xiil,  Load encroachment Discrimination Feature, to increase the possibility to detect hi gh I
I resistive faults on heavily loaded lines.
x1v,  Fuse failure supervision Logic
xv. Voltage Memory Feature for use by the distance comparators
xvi. Automatic Switch on to Fault Feature(SOTF), enabled when the line is de-cnergised
I and only active for a set time delay after the line circuit breaker is closed I

xvil. Directional Farth Fault Protection, with communication channel aided scheme as
follows

a. Directional Comparison Scheme
b. Blocking Scheme

| Note: Selectable final time tripping for use when the communication channel is not in use. or

Jor use on radial feeder

I,L““td by: Head of Section, Standards Development Authorized by: Head of Department, Standards
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xviil. Back up thres phase overcurrent & Earth fault protection, with the following protection
functions:

(@)  High set element for Phase and Earth fault overcurrent with selectable definite time delay
(h) Low set element for Phase and Earth fault overcurrent with inverse current-time

charactenstics as per [EC 6023535,

Oghrer Funcrions, include:

xix.  Sensitive Earth Fault Protection
xx.  Stub Bus overcurrent protection
xxi. Circult Breaker Failure Protection
xxii. Under-frequency and rate of change of frequency protection
xxiil.  Owervoltage protection
xxiv. Broken conductor detoction for Alarm purposes.

xxv. Auto-reclose function for three phases, suitable for high speed and delayed aulo-
reclose,

xxvi.  The Auto-reclose scheme will be selectable as enabled or disabled preferably on the
relav LTI screemn:

xxvii.  Only the selected functions in the distance relay shall initiate auto-reclose
xxvill.  The auto-reclose function shall be capable of two autg-reclose shots, with separately
set dead times.

Note: [t shall be possible to initiate auto-reclose in the distance relay from an external backup

pvercurrent and earth fault relay on the same Panel.

xxix. Fault Locator; with automatic display on the Relay LCD Screen of the distance to
fault in terms of Line percentage or distance in km. This information is for use by
other operational staff to guide the maintenance teams. The last distance to fault shall
always be displayed on the screen.

Note: In the bid submission the bidder shall demonstrate that the requirement of this
clause is fully met. Requirement to use the keypad or laptop to access this information
15 UK, as a secondary option, but will not be considered on its own to fulfil the
requirements above.

Distance Relaps Offered which do nof meet the above reguirement shall nof be aecepted

lssued by: Head of Section, Standards Development Aunthorieed by: Head of Department, Standards

Signed: : il Signed: __Ec____._k-—ﬁ
Mate: 20Z0-09-04 / Date: 2020-(-04




. TITLE: KPL/6CH4/1/TSP/13/001
X_ | PROTECTIVE RELAYS, | TosueNe. [
= CONTROLS DEVICES AND Tevins 7
Keiya Power INSTRUMENTS- SPECIFICATION ::LT TSI
| lli;:: 0ol 146
xxx,  The accuracy of Distance to fault location shall have tolerable error of not more than
2%
xxxi.  The following additional information shall be provided with fault location:
a) The short-circuit loop which was used to determine the fault reactance
b) The reactance X per phase in Ohms Primary and secondary
1 c) The resistance R per phase in Ohms Primary and secondary
d) The distance to faull in percentage and km of line length:
xxxii. The relay shall be able to display Fault details on the LCD Screen such as Fault- I 00op
or Faulty phases, the Zone, and the Relay Operate time.
| XXX, |I'.L'[E':l?]i3J Dhsturbance recorder with capacity to record eight analogise and twelve
digital signals. The relay shall have capacity to store the latest, twenty (200,
disturbance records.
wexiv.  Storage of at least Fifty (50) event records
xxxv.  Storage of at least twenty (20) trip records. The following fault data will be available:
(a)  Magnitude and phase angle of phase currents and voltages before the fault
I (b)  Magnitude and phase angle of phase currents and voltages during the fault
(e} Thesequence of events of digital signals, start and operate {Trip} signals involved in fault
detection and clearance, The events shall me time tagged to 10ms level.
xxxvi. Events and fault records shall not be erased even when the auxiliary DC supply is
switched off.
xexvil. The relay shall have Metering and display on the LCD sereen of the following Power
system inslantancous parameters including;
(a) Voltage
(b}  Load current
(c) Active Power
{d) Reactive Power
(e)  Apparent Power
I (ty  Power Factor and
{g}  Frequency
Issued by: Head of Section, Standards Development | Authorized by: Head of Department, Standards
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Note: Simultancous Maximum demand values of Active Power, Reactive Power and Apparent Power
shall be available in the relay.
axxvill.  As a minimum, the relay shall have ten (10) Binary inputs and twelve (12) Binary
outputs,
Note: Two pairs of the binary output relavs shall be rated to directly energise the circuit breaker trip

coil. These contacts shall be able to safely interrupt the Circuit Breaker tnip Coil current,

xxxix, Stability against switching inrush currents and reverse faulis.
kl.  Clear faulted phase indication.
xli. Clear fault identification even for boundary conditions.

xlii. At least twelve (12) LEDs for indication of the following; - Relay trip, Phase L1,
Phase L2, Phase L3, Zong |, Zone 2, Zone 3, DEF, Channel aided trip, SOTF, atc,

xlin, Relay healthy LED

xliv. Relay self-supervision, with LED for healthy status indication{green) and Error
indication (red) and watchdog contact

xlv. Protocol applicable: [EC 61850-8-1. Appropriate communication ports to be
provided on the relay.

xlvi. Relay Terminals-shall be screw type terminals large enough to accommaodate at least
2 x2 5mm® cable and shall be located at the back of the relay.

xlvii. Front Serial RS232 or USB or Optical or Ethemet Port shall be provided for relay
configuration and parameter setting and download of Data using a Laptop Computer,

xlviii. Software for Programming the configuration and Relay Settings and also
downloading and analvsing the Relay Data shall be provided.

xlix. Relay 1o Laptop connection cable

1. Relay configuration: The Manufacturer shall carry out relay configuration at the
Factory to suit installation in existing transmission substations in KPLC Network.
Existing Protection and control drawings for the substations shall be handed over to
the manufacturer/supplier for relay configuration. The FATs shall be carmied out once
the relays have been configured. Correct functionality of all relay Protection and
Control Functions shall checked during the FATS. |

44.4. Line Current Differential Relay Type 1:

The differential relay shall be used to protect an overhead transmission [ine. The actual line length
will be indicated in the technical schedules. The lines to be protected will be of varving lengths.

:jﬁh'ﬁ_l'iﬁ: Head of Section, Standards Development Aunthorized by: Head of Depariment, Standards
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4.4.4.3

4441

4.4.4.2.

4444,

| 4445,

4.4.4.6.

4,447,

The specific requirements in terms of length of line to be protected will be stated in the seope of
supply or Price schedule.
Each relay is expected (o interface directly with a single mode optical fibre.

Each Relay shall come with 20 metre fibre patch cords with ST connectors to connect with
optical fibre cable at the ODF.

In addition o performing the differential function the relay shall incorporate back up distance
protection and three phase overcurrent and carth fault back-up protection functions.

The Ditferential relay shall be for use on Transmission Lines, to provide fast and highly
dependable selective Fault clearance on overhead lines. I

The Relay shall be for application in a substation with 1&1/3 circuit breaker configuration,
hence shall be suitable for ripping of two circwit breakers, monitoring the status of two circuit
breakers and automatic reclosure of two circuit breakers.

The relay shall be used for retrofit purposes to replace existing old static & electromechanical
relays.

The relays shall also incorporate the following protection features:
1. Full numerical design with at least two groups of settings.
ii.  The relay shall be suitable for Flush mounting on the panel,
1ii.  Shall have Single pole and three pole tripping logic
iv.  The relays at the two ends shall operate under directly connected fiber optical cable

v.  Simultancous tripping of relays at both ends even if there is little or no in-feed from
one and.

vi. Phase segregated current differential measurement of both magnitude and phase
angle.

vil.  High speed discriminative Protection for all fault types,

viii.  High sensitivity for detection of high resistive phase to earth faults

ix. Integrated Distance protection with at least three Zones of selectable
Quadrilateral'mho  comparator  characteristics, with load encroachment

diserimination, SOTF, Power Swing Block. Fuse Failure Protection and Directional
earth fault Protection.

x. The distance protection and the Directional Earth Protection shall have unit
protection schemes such as those covered in the specifications for Distance Protection
Type |

xi. In case of Loss of communication for the differential protection, the distance I
protection shall automatically be enabled.
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Wil

xiil

X1V,

WV
Xvi,
xvil,
Vi,

Xin,

xx1.
XX,
Axin:
KXV,

HEN,

KAV,

Back up Overcurrent and earth fault protection with Definite Time and Inverse [EC
Time-current Characteristics

Selective Single phase and three phase tripping suitable for single pole trip and auto-
reclose for phase to ground faults and three phase rip and lock ot for other faults.

The refay shall be capable of inifiation of auto-reclose on an external autoreclose
relay. The relay shall achieve the following functionality via an external selector
switch:

Autoreclose Block: Mo Autoreclosa/Tnp to Lockout

Single Pole Autoreclose (Single pole Trip and Autoreclose for phase fo ground faults
only)

Single pole + Three Phase Autoreclose (SPAR + DAR): Single pole mp and
autoreclose for Phase to ground faults followed by three pole trip and auto-reclose for the
next phase to ground or phase to phase fault within the reclaim time). Where the initial
fault is a phase to phase fault, then only one shot of three phase trip and auto-reclose will
be pertormed.

Three Phase Autoreclose (DAR): three phases and autoreclose only for phase to ground
taults

[t shall be possible 10 inftiate autorecloss in a distance relay in the neighbouring protection
panel for protection of the same transmission line.

The relav shall have communication channel supervision facilities.

The relay shall have high stability under transient conditions.

The relay shall have high stability for heavy through faults and CT saturation effects.
The relay shall be insensitive to DC Components and Harmonics.

The relay shall be capable of communication between the two ends via directly
connected Optical fibre cable.

The relay shall have Direct Transfer tripping via the optical fibre cable, independent
of differential scheme.

The relay shall have Line capacitive charging current compensation and withstand.

The relay shall have CT ratic {Amplitude) and phase angle correction in built in the
relay

Selectable minimum operating current, 10-130% of In for low set differential
element.

High set differential operating element
Relay Operate time of less than 30ms.

The relay shall have Transformer inrush restraint

lssued by: Hend of Section, Standards Development
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xxvil, The differential Relay shall restrain upon the loss of the communication channel and
block the differential scheme and enable emergency overcurrent protection.

xxvill,  Relay terminals shall be provided at the back and shall be suitable for termination of
2.5 mm2 cable. The terminal screws shall be design of star/flat type. I

xxix.  The relay shall have Distance to fault measurement, with automatic display on the
Relay LCD Sereen, where the distance to fault can be directly read/seen.

xux.  Display of Fault details on the LCD such as Fault Loap or Faulty phases, the Zone,
and the Relay Operate time,

xxxtk.  Storage of at least Five (5) disturbance(oscillograph)

xxxil.,  Storage of at least Twenty (207 event records

xxxiil.  Btorage of at least Five (5) Trip records including value of phase and earth fault I
xxxiv, currents and the relay tripping times
I waxv.  Events and fault records shall not be erased even when the auxiliary DC supply is
switched off,

Axxvi.  Status indications of all input, output and internal functions.
xxxvil.  Programmable binary inputs, which can be configured to perform, customized
functions.

)oxviil. Programmable relay outputs (trips and alarm contacts) that can be configured to 1
I perform various tasks
xxxix.  Metering, including, U, L P, Q. 5, F & Cos @
xl. At least Sixteen (16) Binary inputs.
xli. At least twenty (207 Binary outputs
I xlii.  Human — Machine interface with visual display of measurements and internal

operations of the relays. Facilities for serolling should be provided. Default display
should be programmable. It should be possible and convenient to program Relay settings
from the HMI.

xlisi.  The bias and operate current on a phase basis in both magnitude and phase for both

local and remote ends shall be accessible through the MMI.

I xliv. % pins— RS232 port for connection to laptop PC shall be available on the front of the
relay or any other suitable serial communication port.

xlv.  Protocol applicable: Full IEC 61830-8-1 compliant & 1EC 60870-5- 103,

lssu:il_'l-iy: Head of Section, Standards Development Authorized by: Head of Department, Standards
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xlvi. Approprigte communication ports to be provided for local snd remote
communicalion,
xlvii.  Self — supervision with fault diagnosis and watchdog contact,
xlviti. LED indications for: Relay healthy(Green), relay faulty{Amber) and Protection
operated (Red)
wlix.  Shall have twelve (12) LEDs for various indications

Password Protection for relay settings.
Independent Latching of Trip commands, to prevent CB reclose,

Except for the latched commands, all other relav Operations should be resettable
with the Relay covers on.

Upon Operation, the Relay will indicate the Faulted Phase(s), Time taken to Trip and
Fault Current on the MMIL Additionally, the faulted phases, Issuance of Trip
Command, and Communication failure between the two Relays should be indicated
using Red LEDs.

Fault Locator with automatic display on the Relay LCD Screen of the differential
relay distance to fault in terms of Line percentage or distance in km, This information
i5 for use by other operational staff to guide the maintenance/repair teams. The last
distance to fault will always be displayved on the screen.

Note: In the bid submission the bidder shall demonstrate that the requirement of this clause
is fully met. Reguirement 1o use the kevpad to access this information is not acceptable.

Iv.

Binary Output Relays: Two pairs of the binary outpul relays shall be rated to
directly’ energise the circuit breaker trip coil. This output relays shall provide phase
segregated outputs for each phase. This is to allow single phase trip and auto-reclose.
This trip output relays shall have fast operating times of less than 3 ms

Relay configuration: The Manutacturer shall carry out relay configuration at the
Factory to suit installation in existing transmission substations in KPLC Network.
Existing Protection and control drawings for the substations shall be handed over to
the manufacturer/supplier for relay configuration.

The FATs shall be carried out once the relays have been configured. Comect
functionality of all relay Protection and Control Functions shall checked during the
FATS, including correct operation on the single pole auto reclose scheme where
applicable.

4 4.5. Line Current Differential Relay Type 11:
The differential relay shall be used 1o profect a 66KV underground/Overhead Line,
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44.5.1.  The actual length of overhead Line or Under-ground cable 1o be protected shall be stated in I
the Scope of Supply or Price Schedule.

4452, Anunderground all diclectric fibre cable to be laid in the same trench as the 66kV underground
single-phase power cables will provide the communication channel for the Line current
differential Protection Scheme.

4.4.5.3. Each relay shall interface directly with the underground single mode optical fibre cable. I

4.4.5.4.  Each Relay shall come with 20 metre fibre patch cords with 5T connectors to connect with
optical fibre cable at the ODF.

4.4.5.5. In addition to performing the differential function the relay shall incorporate back up distance

protection and three-phase overcurrent and earth fault back-up protection functions.

I 4.4.5.6. The relays shall incorporate the following Protection Features: - |
I Fully numerical design with at least two groups of settings,
il.  Relays that have failed in service or mal-operated shall not be acceptable
ili.  The relay shall be suitable for Flush mounting on the panel,
v,  Three phase tripping logic
¥.  imultaneous tripping of relays at both ends even if there is little of no in-feed from
one end, |
vi. Phase segregated current differential measurement of both magnitude and phase
angle,
vil. High speed discriminative Protection for all fault types,
viii.  High sensitivity for detection of high resistive phase to earth faults
i%. Integrated Distance protection with at least three Zones of  selectable |
Quadrilateralimho  comparator  characteristics, with  load  encroachment
discnmination.
x.  Back up Overcurrent and earth fault protection with Definite Time and Inverse [EC
Time-current Characteristics
xi.  Three phase auto reclose Function
xii.  Communication channel supervision facilities. |

%iti.  High stability under transient conditions,

xiv,  High stability for heavy through faults and CT saturation effects,
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v, Insensitive to DC Components and Harmonics.
xvi. Be capable of communication between the two ends via directly connected Optical
fibre cable.

xvili, Direct Transfer tripping via the optical fibre cable, independent of differential
scheme.

xvii. Cable capacitive charging current compensation and withstand.
xix,  CT rauo (amplitude) and phase angle comrection in built in the relay
. Selectable minimum operating current, 10-150% of In.

xxi. Relay Operating time of less than 10ms.

xxil.  Transformer inrush restraint

xxili. The differential Relay shall restrain upon the loss of the communication channel and
block the differential scheme and enable Emerpency backup overcurrent and Earth
fault protection. Relay terminals shall be provided at the Back and shall be suitable
for termination of 2.5 mm2 cable, The terminal screws shall be of star or flat type.

adiv.  [Distance to fanlt measurement, with automatic display on the relay LCD screen,
where the distance to fault can be directly read/seen.

xxv.  Display of Fault details on the LCD such as Fault Loop or Faulty phases, the Zone,
and the Relay Operate time.

xxvi.  Storage of at least five (5) disturbances {oscillographic)
xxvil.,  Storage of at least twenty ( 20)event records

Xxvill.  Storage of at least five(3) Trip records including value of phase and earth fault
currents and the relay tripping times

xxix. Ewvents and fault records shall not be erased even when the auxiliary DC supply is
switched off,

xxx,  Status indications of all input, output and internal function shall be displayed.

xxxl,  Programmable binary inputs, which can be configured to perform customized |
functions.

xxxii.  Programmable relay outputs (trips and alarm contacts) that can be configured to
perform various tasks.

xxxiil, Metering parameters including; U, I, P, Q, 8, F & Cosh

xxxiv, At least Twelve (12) Binary inputs.

xxxv, AL least Twelve (12) Output Relays/Contacts
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MKV

KRavid,

NV,

KARIN.

xl.
xli.
xhiL
%l
xhv.

xilwv.

®xlvi.

LARTETH

Human — Machine interface with visual display of measurements and internal
operations of the relays. Facilities for serolling shall be provided. Default display
shall be programmable. It shall be possible and convenient to program Relay settings
from the MMI.

The bias and operate current on a phase basis in both magnitude and phase for both
local and remote ends shall be accessible through the MMI.

Protocol applicable shall be Fully IEC 61850-8-1 compliant. Appropriate
communication ports shall be provided for local and remote communication,

9 pin — R8232 port for connection to laptop PC shall be available on the front of the
relay or any other suitable serial port

The relay shall have Self — supervision with fault diagnosis.

LED indications for; Relay healthy(Green), relay faulty(Amber} and Protection
Operated(Red) shall be provided.

Additional at least twelve (12) LEDs for various indications shall be provided.
Password Protéction for relay settings.
Independent Latching of Trip commands, to prevent CB reclose,

Except for the latched commands, all other relay Operations shall be resettable with
the Relay cover on.

Upon operation, the Relay shal| indicate the faulted phase(s), time taken to trip and
Fault Current on the MMIL Additionally, the faulted phases, lssuance of Trip
Command, and Communication failure between the two Relays shall be indicated
using Red LEDs,

Relay configuration: The Manufacturer shall carry out relay configuration at the
factory to suit installation in existing transmission substations in KPLC Network.
Existing Protection and control drawings for the substations shall be handed over to
the manufacturer/supplier for relay configuration. The FATs shall be carried out once
the relays have been configured. Correct functionality of all relay Protection and
Control Functions shall checked during the FATS.

+.4.6. Biased Differential Protection Relay for a Two or Three Winding Power Transformer:

Nate: The relay offered must have been in service in Kenpa Power for ai Least & years and

4.4.40.1.

affered savisfactory service, Improved designs of previous relays are accepiable.

The Relay shall have the following Functions and Features: -
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il
LiL.
iv,
Vi,

¥il,
wiil,

ix.

%1,

Ml

L

xiv,

1,

HVL

VL

BVl

wIN,
NN
XK,

Axil.

Suitable for protection of a two or three winding power transformer, with a power
rating of up to 90 MV A, with HV winding rated up 1o 245kV. Specific requirements
will be stated in the Scope of supply or Price schedules.

Relay shall be of Numerical design

Flush mounting design

Pick up setting range, for IDIFF =; 0.1 to 1.0 x rated current, as a minimum
Pickup on switch-on (factor of IDIFF=) 1.0 to 2.0

High-set Element (IDIFF=>) with a setting range of 1.0 (o 2000 x rated current

Independent defimite time delay setting for IDIFF> and for IDIFF=> of 0,00 to 30,00
seconds as a mammum

Magnetizing current inmush restraint feature, using 2nd harmonic restraint and for
A0 Crossing on the sine wave

Setting range of 12NN of 10 to 5094 as a minimum

Compensation for Zero sequence currents that may appear on only one winding of the
power transformer

Measurement and indication on the LCD screen, of phase — HV&LY ocurrents and
relay differential and bias currents

Storage of at least Five (3) Fault records and Ten {10) Event records

Events and fault records shall not be erased even when the auxiliary DC supply is
switched off

The Fault flags should be visible on the LCD screen, and provide details of the phases
that have operated and the fault current values.

Over-fluxing protection function with at least two stages of alarm and trip functions

Sth harmonic restramnt feature on the differential Element to prevent unnecessary
tripping due to CT saturation or transformer over-excitation.

Owver-excitation Protection with both alarm and trip elements

Stabilized ageinst transicnt and steady-state faull cuments caused e.g. by over-
excitation of transformers, using fifth harmonic.

Insensitive against DC offset currents and current transformer saturation,
High stability also for different current transformer saturation

High-speed instantaneous trip on high-current transformer faults.
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xxiil.

HHHK.

WAV,

HEN,

HEVIL

NNVIL

AV

NXIXK,

Independent of the conditioning of the star point(s) of the power transformer.

High earth-fault sensitivity by detection of the star point current of an earthed
transformer winding

Entegrated matching of the transformer connection group

[ntegrated matching of the transformation ratio mcluding different rated currents of
the transformer windings

Dual Bias characteristics with two slopes to ensure relay stability for heavy through
faults. The start and end of the two slopes shall be settable, in terms of the rated
currenl.

Unbalanced Load Protection
Thermal Overload Protection
Back up Overcurrent and Earth Fault protection for HV andier LV winding

4.4.6.2.  The following measurements shall be available in the relay:

V.

VL.

vil.

viii.

Magnitudes and phase angles of the phase currents for the three phases on the HV
side of Transformer

Magnitudes and phase angles of the phase currents for the three phases on the LV
side of Transformer

Magnitude of differential current and restraining current for the three phases

The disturbance recorder function shall have a capacity for eight (8) analogue and
twelve (12) digital signals. The last four disturbance records will b available in the
relay.

Red L.E.D 1o indicate that the relay has operated/issued trip command

Relay Self diagnostic, with LED 1o indicate Relay failure and a contact for remote
indication of relay failure status

The relay shall have at least eight (8) LEDs for trip and alarms and at least fur {4)
binary inputs.

The relay shall have at least our {4) outputs relays with normally open contacts for
circuit breaker tripping and alarm annunciation. Two pairs of contacts shall be rated
to directly energise the circuit breaker tripping coil.

The relay shall have the ability 1o select output contacts to latched or non-latched
status and the LCD screen where the settings and measurands can be read.

The relay shall have keypad for manual programming of settings and data access.
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1.

il

il

®iv,

W,

The relay shall have front serial R5232 or UUSB or Ethernet Port tor Relay
communication with a laptop computer for relay configuration and parameter settings
and download of fault records, events records and disturbance record.

Relay terminals-shall be screw type terminals large enough to accommaodate at |east
2x2mm2 cable and shall be located at the back of the relay.

Four (4) sets of installation, commissioning, operation and maintenance menuals
shall be provided.

Relay to Laptop connection cable shall be provided.

Saltware for relay conliguration and setlings programming using Laplop computer
shall be provided.

4.47. Restricted Earth Fault Relay:

NB: The relay Offered must have been in service in Kenya Power for at Least 8 years and
offered satisfactory service. Improved designs of previous relays are acceptable.

447.1.
44.7.2.

This relay shall be used for protection of one winding of a power transformer.

This relay shall have the followine functions and features: -

L.
i,
i,
v,
V.
Wi,

Vil

viil,

Ix,

i,

Relfav shall be of Mumerical, static tvpe or Electro-Mechanical type.

The Relay shall operate on high impedance principle,

The relay shall be of numenc design.

The relay shall be suitable for flush mounting on panel front.

The relay shall be of an independent relay and not a function in the differential relay.
Relay shall reject harmonics produced by the system particularly third harmonics.

Stabilising resistor and voltage dependent resistor (metrosil) of suitable rating shall
be offered with the Relay based on maximum through Fault of 31kA.

The relay current setting range shall be 0.05- 0.8 % rated cumrent (In) as a8 minimum
and an gperating time < 25ms at 5 times the setting.

The relay shall have four (4) LEDs for celay status indication and for trip and alarms
annunciation as a minimum and two (2) binary inpuis as a minimum

The relay shall have four (4) Binary Outputs as a minimum with LCD screen where
the scttings and measurands can be read

The relay’s REF operate currenl shall be displaved on the LCD screen and keypad
tor manual programming of setlings and data access
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xii. The relay shall have serial RS232, USB or Ethernet Port for relay configuration and
programming of parameter settings and data download using a laptop computer.

xiii.  The relay shall have an event recorder with capacity to store the last fifty (50) evenis
xiv.  The relay shall have fault recorder with capacity to store the last ten { 10) fault records

xv. The relay shall have a disturbance record with capacity to store the last four (4)
disturbance records

xvi. The relay terminals shall be screw type terminals large enough to accommodate at
least 4 mm?® cable and shall be located at the back of the relay
448, Stabilizing Resistor
Each REF relay shall be supplied with an adjustable stabilizing resistor. For dimensioning of
the stabilizing resistor consider maximum through faull phase —earth current of 31_5kA.
4.4.9. Voltage Dependent Resistor {Metrosil)

44.9.1. Each REF relay shall be supplied with a voltage dependent resistor (VDR) or metrosil to
limit voltage across the REF high impedance circuit. The basis for the rated voltape of the
VDR is the maximum phase-carth through fault of 31.5kA.
Note: The Stabilising resisior and the Voltage dependent resisior shall preferably be
housed in a box with terminals thar allow connection of the REF relay ta the resisior and
VDR in the box. Several terminals will be provided to allow seleciion af reguired stabilizing
resistor. The single box will be suitable for panel mounting.

4.4.110. Feeder Protection and Bay Control Relay

NB: The relay Offered must have been in service in Ken va Power for at Least 8 years and
offered satisfactory service. Improved designs of previous relays are acceplable,

4.4.10.1. This relay shall have the following functions and features: -
L. The Feeder Protection and bay control relay shall be of Numeric Design

1. The relay shall be suitable for Mush mounting

i, The relay will have a large LCD sereen measuring at least Tem X Tem where a mimic
of the switchgear arrangement and status of the switchpear for the bay shall be
displayed.

iv.  The position of the Circuil Breaker, i.e. racked-in or withdrawn shall be indicated.
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Signed: @:ﬁﬂ Signed: —

Dyate: 2020-00-04 Dhte: 2020-00-04




\ Y TITLE: Droc. No. KEP1/6C/A/ 1/TSP/13/001
L ' PROTECTIVE RELAYS, Lisue No. |
= - CONTROLS DEVICES AND 13
INSTRUMENTS- SPECIFICATION | Mo
Kenya Power Date of 2020-00-04
Fsge

F‘;En.' 15 of 186

vi.

vil,

Circuit Breaker close and open push key buttons with symbols and colour codes as
per the IEC standards shall be provided on the relay as well as switchgear selection
key.

A Local/Remote key selector switch shall be provided on the relay and the selected
status of the selector switch indicated by means of an LED.

The Relay offered shall have at least the following protection functions; -
() Threa Phase Overcurrenl and Earth Fault
(b} Sensitive earth fault
(¢} Broken Conducter detection
{d) Autorecloss
{e} Circuit breaker contact wear
{fi Circuit breaker Failure protection
(g} Under and over frequency protection as well as rate of change protection

(h} Ower voltage protection

Noted: All the profection functions shall meel the reguirements of each function as imcluded

in this specification.

Note 2: Earth Fault and Sensitive Eavth Fault Proteciion elements shall be separaie (o

allow independent settings to be applied.

Note 3: Earth Faull and Sensitive earth foull shall have separate CT inpads.

Note 4: Detailed specifications for three phase overcurrent, earth fault and sensitive earth

faudt funcrions are included elsewhere in these specificarions.

wiii.

1%,

8.

The refay shall have a circuit breaker contact wear counter/monitor.

The Relay shall measure and display (Metenng) on the LCD sereen the following
power system parameters; Current (I), Voltage (v), Active Power (P), Reactive
Power (), Frequency (HZ) and power factor (P.F).

The relay shall store at least twenty (207 fault records, Fifty (50) events and ten (10)
disturbance records. The disturbance record shall have capacity to monitor Eight (8)
analogue and ten { 10) digital channels.

[t shall he possible 1o display instantaneous measurands on the screen alongside the
bay mimic.
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xii.  The unit shall have an L.E.D to indicate relay healthy status (green colour) and relay
taulty status (red colour). A separate Red 1_E.D to indicate operation (Trip) of the
protection funetions.

xifl.  The relay shall have at least Eight (8) programmable LEDs for displaying Protection I
function operations and other alarms.

xiv. The template for writing the alarm labels shall be provided with the relay
xv. The relay shall have al least twelve (12) binary inputs
xvi. The Relay shall have at lcast six {6} output relays I

xvil. The relay shall be provided with IEC 61850-8-1 Communication protecol, and the
corresponding communication port.

xviii.  The Relay terminals shall be of screw type terminals large enough o accommaodate
at least 2x2.5mm2  cable and shall be located at the back of the relay. |

xix. Front Serial RS232 or USB or Ethemet Port for rela ¥ communication with a laptop
computer for relay configuration and paramcter settings and download of fault
records, events records and disturbance record for analysis.

4.4.11. Auto reclose relay Function in the Feeder Protection Relay,

This autoreclose function shall be housed within the feeder protection relay and shall have
the following features: -

1. Selectable 1 -3 auto-reclose shots
it.  Independently set dead time for each shot

iii. Autoreclose inhihit after manual close both rom external CB close switch and from
control key on the Relay front face.

iv. Each autoreclose shot shall be initiated by the selected protection function(s).
Operation of protection function not selected to initiate a particular shot of
autoreclose shall lead w lock-out of the relay, hence circuit breaker.

v, Autoreclose inhibition for over current high set element.
Note: The Prolection Functions Offered shall satisly the detailed specifications as

included elsewhere in this specification for each of the protection and control functions.

4.4.12. Feeder Protection Relay:

4.4.12.1. The Relay shall have the following protection functions and features in a single casing as a
TN T -
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i. Three phase overcurrent

i1, Earth fault

iii. Sensitive Earth Fault

iv. Broken Conductor delection

v. Autoreclose funcition for three phase autoréclose.

vi. Underand Over Frequency Protection, including rate of change frequency protection

Note 1: Earth Fawlt and Sensiiive Earth Fault Provection eflements shall be separate to alfow

tndependent  seftings to be applied. These functions will have separate CT inpuis

MNote 2: Earch Fault and Sensitive earih fault elements shall have separate CT  Inpuis.

Note 3: Detailed specifications for three phase overcurrent, earith fault and sensitive earth foult

Sfunctiony are included elsewhere in thiz specification. Al requirements must be met.

44122

44,123,
4.4.12.4,
44125,
44126
44127
4.4.12.8.

44129

441210
4.4.12.11.
44.12.12.

441215

There shall be independent CT input for Earth Fault and for Sensitive Earth Fault
Protection to allow independent connection of the Sensitive Earth Fault Protection
Function to a separate Core type CT

Relay shall be of Numerical design.

Relays that have failed in service or mal-operated shall not be acceptable

The relays shall be suitable for flush mounting on the front of the panel

Current setting range for overcurrent function shall be 0.51n-2 .0In as a minimum
Current setting range for earth fault function shall be 0.05In-0.81n as a minimum

Two stages of High Set Element for both overcurrent and earth fault protection function,
with a setting range of 1-200In as a minimum and a definite time delay setting of 0 — 60
seconds 85 B8 minimum.

LDM.T characteristics for overcurrent and Earth fault protection function according to
BS142 or IECA025S ie. Standard Inverse (81), Very Inverse (VI), Extremely Inverse (EI),
Long Time Inverse (LT1). including definite time for the high-set Elements.

Time setting multiplier 0.05 — 1.0 a5 2 minimum
Current setting range for sensitive earth fault function 0.01In - 0.8In 28 a mmimum

Definite time delay charactenstic for Sensitive earth [ault function; setting range, 0- 30
seconds as a minmum.

Requirements for the auto reclose function:

i. Three phases auto reclose
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1. Seclectable 1 - 3 autoreclose shots
iii. Independently set dead time for ezch shot

v, Autoreclose inhibit after manual close

v. Each autorcclose shot shall be initiated by the selected Protection Function{s).
I Operation of Protection Function not selected to initiate a particular shot of
Autoreciose shall lead to Lock-out

vi. Autoreclose inhibition for over current high set element
4.4.12.14, Data Storage:

. Storage of at least five (3) fault/trip records

i,  Ten {10} event records
I itl, Five (%) disturbance records

Note: Events and fault records shall not be erased even when the auxiliary DC supply iy
switched off

4.4.12.13. Configurable output relays for protection element pick up (start) and Trip outputs which

can be used to back-trip upstream cireuit breakers and for implementing blocking schemes
I for busbar protection.

4.4.12.16. Red L.E.D to indicate that the protection functions have operated and issued a trip ovitput
to Tnp the circuit breaker.

4.4.12.17. Relay seli-diagnostic, with LED to indicate relay healthy status (green colour) and relay
failed status {red colour) and a waich dog contact for remote alarm

4.4.12,18. LEDs: The relay shall have a minimum eight (%) LEDs for alarms annunciation.
| +4.12.1%. Binary Outputs: The relay shall have as a minimum twelve 12} Binary inputs. |

4.4.12.20. Binary Outputs: The relay shall have a minimum four (4) outputs Relays. One (1) of the
output relays shall be adequately rated to directly operate the circuit breaker trip coil.

4.4.12.21. LCD screen where the settings and measurands can be read
4.4.12.22. Keypad for manual programming of settings and data aceess

4.4.12.23. Relay Terminals-shall be screw type terminals large enough to accommodate at least
dmm% cable and shall be located at the back of the relay I

4.4.12.24. The relay applicable protocol shall be [EC 61850-8-1

4.4.12.25. Front Serial RS232 or USB or Ethernet Port for relay communication with a laptop
computer for relay configuration and parameter settings and download of fault records,
events records and disturbance records for analysis,
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4.4,12.26. Software for configuration and relay parameter settings and also downloading and
analvsing the relay fault data shall be provided.

4.4.12.27. Relay to Laptop connection cable shall be provided

4.4.12.28. Auto reclose relay Function in the feeder protection relay. This auto reclose function shall
be housed within the feeder protection relay: -

1. Selactable 1 = 3 auto reclose shots
1. Independently set dead time for each shot
ifl. Awuto-reclose inhibit after manual close

v. Each auto-reclose shot shall be initiated by the selected protection function(s). Operation
of protection function not selected to initiate a particular shot of auto-reclose shall lead
10 lock-out of the relay.

v. Auto-reclose inhibition for over current high set element.

4.4.13. Three- Phase Directional Overcurrent and Earth Fault Relay:

MNB: The relay Offered must have been in service in Kenya Power for at Least § years and
offered satisfactory service. Improved designs of previous relays are acceptable.

The relay shall have the following functions and features: -
. Relay must be of Numerical design.
1.  Shall be suitable for flush mounting on the front of the panel

ii. The Relay Offered must have been in Service in Kenva Power System and operated
successfully for the eizght (8) years. Improved designs of previous relays are acceptable.
Relavs that have failed in service or mal-operated shall not be acceptable

iv. The relay shall have a red L.E.D to indicate that the relay has operated to tnp

v. Relay Self diagnostic, with LED to indicate relay healthy status (green colour) and
relay failed stamus (red colour) and a watch dog contact for remote alarm shall be
provided.

vi. Current setting range for overcurrent relay 0.5In-2.4x rated current (In), as a minimum
vii. Current setting range for earth fault relay  0.051n-0.8xrated current (In), as a minimum
viii.  Quadrature connection for polarizing voltage

1x. Appheable on the LV side of a Dyn] transtormer
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X1

1,

x1il.

Xiv.

XKy,

xvi.
®VIL
% Viii.

i,

Crvercurrent high set Element, with a setting range of 1-20 x rated current (In) as a
IR LT,

Earth fault high set element, with a current setting range of 1-20 x rated current as a
minimum.

All stages of the Phase and Earth Fault elements shall he freely assigned the directional
feature, as forward, reverse or non-directional,

Inverse Current-Time characteristics according to BS 142 or [EC 60255 and Definite
time characteristics. The characteristic for each protection function shall be selectable.

The normal operating houndary shall be +/-90 degrees from relay characteristic angle.

Relay sensitivity shall be 1% of rated value of current and polarizing voltage at an angle
equal to the relay characteristic angle,

Time setting multiplier 0.05 — 1.0, as a minimum
Broken conductor detection feature
Circuit breaker contact wear monitor

Storage of at least five (5) fault records and ten (10} event records

Note: Evenis and faulf recovds shail not be erased even when the awciltary DC supply is switched off,

XX,

X,

XXI1.

XX,

XY,

KAWL

XXViL

Storage of the last two disturbance records as 8 minimum.

Configurable output relavs with ability to output starting elements to control tripping
ol other upstream protection relays.

The relay shall have as a minimum eight ($) LEDs for alarms annunciation
The relay shall have as a minimum four {4) binary inputs.

The Relay shall have as a minimum fou {(4) output relays and an LCD screen where
the settings and measurands can be read.

Keypad for manual programming of setti ngs and data access

Relay Terminals-shall be screw tvpe terminals large enough to sccommodate at least
4mmZ cable and shall be located at the back of the relay

Front Serial RS232 or USBE or Ethernet port for relay communication with a laptop
computer for relay configuration and parameter settings and download of fault records,
events records and disturbance records for analysis.

4.4.14. Three Phasc Overcurrent and Earth Fault Relay:

NE: The relay Offered must have been in service in Kenya Power for al Least 8 vears and
offered satisfactory service, Improved designs of previous relays are accepiable.
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The relay shall have the following Functions and Features: -
i. Relay must be of Numerical Design

ii. Relays shall be suitable for Flush mounting on the panel front and current setting
range for overcurrent relay shall be 0.5In-2.01In as a minimum

iii.  Current setting range for earth fault relay shall be 0.05In-0.81n as a minimum

iv. 1.ID.M.T characteristics for overcurrent and carth fault protection function according
o BS142 or IEC60235 ie. Standard Inverse (SI), Very Inverse (V1), Extremely
Inverse (EI), Long Time Inverse (LTI}, including definite time for the high-set
Elements.

v. The relays “time setting multiplier 0.05 = 1.0, a5 a minimum and under frequency
proteciion feature shall be provided.

vi, Relays Broken conductor detection protection feature shall be provided,

vil.  High set element for both overcurrent and earth fault protection, with a selting range
of 1-20 % rated current {In) and a definite time delay setting of— 60 seconds shall be
provided.

viti, Circuit breaker contact wear monitor: Ability to store at least five (3) fault
records and ten (10) event records

ix. Ewents and fault records shall not be erased even when the auxiliary DC supply is
switched off.

x. Means of identifyine fault tvpe and stage of prolection that has operated either by
uze of LEDs or by automatic display of the fault records details on the relay LCD.

xi. Trip and start contacts shall be freely configurable to the output relays with drop off
/pickup ratic =90% and low transient overreach < 10%.

xii. Red L.E.D to indicate that the relay protection functions have operated/tripped and
relay self-diagnostic, with LED to indicate relay healthy status (Green colour) and
relay famled status (Red colour) and a watch dog contact for remote alarm shall be
provided.

xiii. The relay shall have as a minimum eight (8) LEDs for alarms annunciation
xiv. The relay shall have as a minimum four (4) binary inputs.

x¥. The Relay shall have as a minimum four (4) output relays

¥vi. LCD screen where the settings and measurands can be read.

xvii. Relay Terminals-shall be screw type terminals large encugh to accommaodate at

S
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least 4mm2 cable and shall be lacated at the back of the relay.
LCD screen Keypad for manual programming of settings and data aceess,

The relay shall have front serial RS232 or USE or Ethemet Port for relay
communication with a laptop computer for relay configuration and parameter settings
and download of fault records, events records and disturbance records for analysis,

Relay to Laptop connection cable shall be provided

4.4.15. Earth Fault Relay:

The Relay shall have the following functions and Features: -

Relay must be of Numerical Type
Current setting range 0.05In-0.8In

The Relay must have been in operation in Kenva Power System and operated
successfully for the last eight (8) vears. Improved designs of previous relays are
acceptable.

Shall be suitable for flush mounting on the front of the panel

Inverse Current — Time characteristics for Earth fault protection function according
o B3142 or IEC60255 ie. Standard Inverse (S1), Very Inverse (VI), Extremely
Inverse (EI), Long Time Inverse (LTI), including definite time for the high-set
Elements,

Time setting multiplier 0.05 = 1.0 x rated current (Tn)

High set Element with a setting range of 1-20 x rated current {In}.
Circuit breaker contact wear monitoring

Ability to store at least five (5) Fault records, and ten {10} event records

Events and fault records shall not be erased even when the auxiliary DC supply is
switched off.

Trip and Start Contacts shall be freely confi gurable to the output Relays.
Drop off /pickup ratio >90% and low transient overreach < 10%
Red L.E.D 1o indicate that the Relay has operated 1o trip

Relay Self diagnostic, with LED to indicate Relay failure and a contact for remote
indication

The relay shall have as 4 minimum four (4) LEDz for alarms annunciation

The relay shall have as a minimum four (4) binary Lputs.

The Relay shall have as a minimum four (4) oulput relays
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¥vill.  LCD sereen where the Settings and measurands ean be read
xix. Keypad for manual programming of settings and data access
xx.  Relay Terminals-shall be screw type terminals large enough to accommodate at least
d4mm?2 cable and shall be located at the back of the relay
¥¥i. Front Serial RS232 or USB or Ethernet Port for relay communication with a
xxil.  Laptop computer for Relay configuration and parameter settings and download

Wil

of fault records, events records and disturbance records for analysis.

Relay to Laptop connection cable

4.4.106. Sensitive Earth Fault Relay:
The Relay shall have the following functions and features: -

i
i,

il

Relay must be of Numencal Type
Should be suitable for flush mounting on the front of the panel

The Relay must have been in operation in the Kenva Power System and operated
successfully for the last eight (8) years, Improved designs of previous relays are
acceptahble,

iv. Relays that have faled in service or mal-operated shall not be acceptable
v. Current setting range for earth fault relay  0.0125[n- 0.8In

vi, Definite time delay characteristic shall have setting range (- 30seconds.

vii. Fault records, Event Records Events and fault records shall not be erased even when
the auxiliary DC supply is switched off, drop off /pickup ratio =920% and low fransient
overreach < 10%%,

viii. Red L.E.D to indicate that the Relay has operated to tnp, relay self-diagnostic, with
LED to indicate Relay failure and a contact for remote indication
ix. The relay shall have as a minimum four (4) LEDs for alarms annunciation
%. The relay shall have as a minimum four (4) binary inputs,
¥1. The Relay shall have as a minimum four (4) output relays
xii. LCD screen where the settings and measurands can be read
xifi, Keypad for manual programming of setlings and data access
xiv. Relay Terminals-shall be screw type terminals large enough to accommaodate at least

2 % 2.5 mm2 cable and shall be located at the back of the relay
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4.4.17. Electrical Reset — Trip Relay

The manufacturer shall have experience of 8 minimum of 15 years in the manufacture of trip I

The relay shall be used to trip circuit breakers and shall have the following features: -

4.4.18. Self-Reset Trip Relay

I The manufacturer shall have experience of a minimum of 15 vears in the manufacture of trip

The relay shall be used to trip Circuit Breakers. The relay shall have the following features: -

Front Serial RS232 or USB or Ethernet Port for relay communication with a laptop

computer for relay configuration and parameter settings and download of fault
records, evenis records and disturbance records for analysis.

High burden iripping relay, immune 1o capacitance discharge currents and leakage
currents

At least Four (4) pairs of normally open (NO) and two (2) pairs of normally closed
(NC) or 4NOVNC output contacts.

Instantaneous operation; time <15ms |
The Relay shall be suitable for flush mounting
Flag or target shall be a red; L.E.D, or durable bulb or Red Mechanical flag

The Relay shall be electrically reset, and the reset button shall be inbuilt on the relay
and accessible without opening the relay cover or shall be supplied separately for
panel flush mounting, in which case the reset button shall be illuminated with red
colour,

Contact rating ~ capable of carrying 30Amps for 3 seconds and 10A, continuously

Relay terminals-shall be screw type large enough to accommodate at Jeast dmm?
cable and shall be located at the back of the relay

Relay terminals shall be clearly marked
Felay contacts configuration shall preferably be drawn on the relay casing.
Alternatively, a connection drawing shall be supplied with the relay.

S1ze not greater than 24x19%6 cm

High burden tripping relay, immune to capacitance discharge currents and leakage
currents
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ii. At least Four (4) pairs of normally open (NO) and two (2} pairs of normally closed
(NCY or 4NOVNC output contacts,

iii. [Instantaneous operation; time <15ms

1v. The Relay shall be suitable for flush mounting or for mounting on 35mm DN rail,
in which case the relay shall be supplied complete with the base

v. Flag or target shall be a red; L.E.D, or durable bulb or Red Mechanical flag
vi. The Relay shall be self-reset, once the relay initiating the trip resets.

vii. Contact rating — capable of carrying 30Amps for 3 seconds and 104, continuously
and the Relay terminals shall be clearly marked

viil. Relay Terminals-shall be screw type terminals larze enough to accommodate at least
ix. 2 x2.5mm?cable and shall be located at the back of the relay
% Drawing for relay connection shall be provaded wath the relay
xi. Relay contacts configuration shall preferably be drawn on the relay casing.
xii.  Alernatively, a connection drawing shall be suppliad with the relay.

xiii.  Size not greater than 24x19x6 cm

4.4.19. Low Power Current Transformers Overcurrent and Earth Fault Protective relays

4.4.19.1. The relays shall be applicable to existing 11kV [ndoor changeover systems which use Low
Power CTs connected to the relay via RJ45 terminal.

4.4.19.2. The relay shall, via voltage set points, be able to determing healthy and unhealthy supply 2o
as to initiate changeover o transfer load from an unhealthy supply to a healthy supply.

4.4.193, Through Low Power CTs (LPCTs) and set-point parameters for shori eircuit fault
conditions, the relay shall block initiation of changeover due to an overcurrent and/or earth
fault resulting to a trip operation.

44194  Performance Characteristics of Low Power Overcurrent and Earth Fault Relavs
These specifications indicate the required performance charactenistics for each of the Protection
Relays,

44.194.1. Rating

The protection relays shall have the following rated values:

(a)} The power system where the relays are to be installed has nominal frequency of S0HZ

feas
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(b} The CT inputs shall be of Low Power CT design with RJ45 connection per phase to the
telay, where the LPCT transducers conform to [EC 60044-8. Current sensing shall be
selectable up 1o a minimum of 30004 (NB this is not fault current), Sensitive CT inpuf shall
be of 1A, screw type terminals.

(¢} The rated VT secondary voltage is 110V AC, phase to phase (63.5V AC phase o ground) |

{(d} DC auxiliary rating is 24-250V DC.

| (¢) Relay trip operation shall be indicated by a red LED, for measurement relavs,

441942  Protection Functions

The relay shall have the following protection functions and features in a single casing as a minimum;

i.  Three phase overcurrent

il. Earth fault

.  Sensitive Earth Fauli

iv. Broken Conductor detection

V. Autoreclose function for three phase autoreclose.

vi. Under and Over voltage detection
vit. Under and Over Frequency Protection.

4.4.19.5. There shall be a dedicated CT input for Semsitive Earth Faull Protection to allow

| independent connection of the Sensitive Farth Fault Protection Function to a separate Core I

balance type CT

4.4.19.6. Current setting range for overcurrent function shall be 0.11n-2.4In as a minimum for IDMT.

4.4.19.7. Current setting range for earth fault function shall be 0.1In-1In as a minimum for [DMT.

4.4.19.8. Two stages of High Set Element for both overcurrent and earth fault protection function,
with a setting range of 1-20In {over current) and 1-15In {earth fault) as a minimum and a
definite time delay setting of 0 — 60 seconds as a minimum.

4.4.19.9. LD.M.T characteristics for overcurrent and Earth fault protection function according to
B5142 or IECA0255 i.c. Standard Inversa (SI), Very Inverse (VI), Extremely Inverse (EL),
Long Time Inverse (LTI), including definite time for the high-set Elements.

4.4.19.10. Time setting multiplier 0.1 — 1.0 as a minimum

4.4.19.11. Current seiting range for sensitive earth fault function 0.11n - 1in as & minimum

4.4.19.12. Definite time delay characteristic for Sensitive earth fauli function; setting range, 0- 30
seconds as a minimum.
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4.4,19.13, The relay shall be able to measure Overvoltage and under voltage for both phase to phase
and phase to ground voltages. It should measure phase rotation by use of phase voltages
connected.

4.4.19.14, Under voltage setting range shall be from 3% to 1 13% U, a5 a minimum.
4.4.19.15, Overvoltage setting range shall be from 5086 to 140960 as a minimum.
4.4.19.16. Twning for both under and Chvervoltage shall be 0.05 to 2005 delinte ime as a minimum.
4.4.19.17. Requirements for the auto reclose [unction shall be:
i.  Three phases auto reclose
ii. Selectable 1 — 3 autoreclose shots (minimum 3 shots)
il Independently set dead time for each ghot

iv. Autoreclose inhibit after manual close

v. Each autoreclose shot shall be initiated by the selected Protection Function(s).
COrperation of Protection Function not selected to initiate a particular shot of Autoreclose
shall lead to Lock-out.

vi. Autoreclose inhibition for over current high set element
4.4.19.18. Data Storage:
i  Storage of at least fifteen (15) fault'trip records
ii. At least Fifty (50) event records
1il. At legst fifteen {15) disturbance records
Mote: Evenis and fault records shall not be erased even when the auxiliary DO supply is
switched off

4.4.19.19. Configurable output relays for protection element pick up (start) and Trip outputs. Trip
output can be used to circuit breakers of the protected circuit.

4.4.19.20. Red L.E_D to indicate that the protection functions have operated and issued a trip output to
Trip the circuit breaker.

4.4.19.21. Auto reclose relay Function in the feeder protection relay. This auto reclose function shall
be housed within the feeder protection relay: -

1. Selectable 1 — 3 auto reclose shots
1. Independently set dead time for each shot

. Auto-reclose inhibit after manual close
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v, Each auto-reclose shot shall be initiated by the selected protection function(s).
Operation of protection function not selected to initiate a particular shot of auto-reclose
shall lead to lock-out of the relay.

v.  Auto-reclose inhibition for over current high set element, I

4.4.19.22. Additional specifications:

The relay shall have the following functions and features:

L. Relay self-diagnostic, with LED to indicate relay failed status {red colour) and a
watchdog contact for remote alarm

li. LEDs: The relay shall have a minimum eight (8) LEDs for alarms snnunciation. I
I ili. Binary Inputs: The relay shall have as a minimum ten (10) Binary Inputs of 24-
230VDC.

iv. Binary Outputs: The relay shall have a minimum eight (8) outputs voltage free
Relays. One (1) of the output relavs shall be adequately rated to directly operate the
circuit breaker trip coil.

v.  LCD sereen where the settings and measurands can be read and set. |
vi.  Keypad for manual programming of settings and data access

vii. Relay Terminals-shall be screw type terminals large enough Lo accommaodate al least
4mm’ cable and shall be located at the back of the relay {except for phase CT inputs
which are LPCT terminals).

viti.  The relay applicable protocol shall be I[EC 61850-8-1

ix, Software for configuration and relay parameter settings and also downloading and
analysing the relay fault data shall be provided.

x. Relays Broken conductor detection protection feature shall be provided.
xi.  Circuit breaker contact wear monitor function to be available.

xil.  Events and fault records shall not be erased even when the auxiliary DC supply is |
ewitched off.

xiii.  Means of identifying fault type and stage of protection that has operated either by use
of LEDs or by automatic display of the fault records details on the relay LCD or both.

xiv.  Trip and start contacts shall be freely configurable to the output relays with drop off
/pickup ratio >=%0% and low transient overreach < 10%. I

441923 Communication
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1.  The relay shall have front serial RS232 or USB or Ethernet Port for relay communication with
a lapiop computer for relay configuration and parameter settings and download of fault records,
events records and disturbance records for analysis.

it.  Relay to Laptop connection cable shall be provided

4.4 20, Trip circuit supervision Relay Type I:

The manufacturer shall have experience of a minimum of 15 vears in the manufacture of Trip
Circuit Supervision relays

The relay shall have the following features: -

i. Continuous supervision of trip circuit for circuit breaker in both OPEN & CLOSED
positions

i, Trp Circuit Healthy — Red/Green L.E.D ON
i, Trip circuit fail -Cireen/Red LE.D OFF

iv. Two {2} normally closed (NC) and two (2) normally open{NO) or 2 C/O (change-over)
output contacts

v. The relay shall have a time delay of at least 150mS to avoid transient operations
vi. Comtact ratings — 30 Amps for 3 seconds and 5 Amps continuously.
vii. Suitable for Flush mounting on the relay panel

vili. Relay Terminals-shall be screw type terminals large enough to accommeodate at least
dmm?2 cables and shall be located at the back of the refay and relay terminals shall be
clearly marked.

ix. Relay shall be supplied complete with the base.
x. Relay contacts configuration shall preferably be drawn on the relay casing.
xi. Altematively, a connection drawing shall be supplied with the relay,

xii. Size not greater than 16x9%9 em

4.4.21., Trip circuit supervision Relay Type 11:

The manufacturer shall have experience of a minimum of 15 vears in the manufacture of Trip
Circuit Supervision relays

The relay shall have the following Features: -

i.  Continuous supervision of trip circuit for circuil breaker in both OPEN & CLOSED
pOsItions

ii. Trip Circuit Healthy — Red/Green L.E.D ON
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1. Trip circuit fail - Green/Red L.E.D OFF

iv. Two (2) normally elosed (NC) and two {2) normally open (NO) or 2C/0 (change-over)
outpul contacis.

v. The relay shall have a time delay of at least 150mS to avoid operation due to transtent I
[DC supply interruptions.

vi. Contact ratings - 30 Amps for 3 seconds and 5 Amps continuously.
vii, Suitable for DIN Rail {35 mm) Mounting

viil,  Relay Terminals-shall be screw type terminals large enough 1o accommodate at least 2 x
2.5 mm* cable and shall be located at the back of the relay I

ix. Relay terminals shall be clearly marked

x. Relay shall be supplied complete with the base
xi. Relay comacts configuration shall preferably be drawn on the relay casing.

xil. Alternatively, a connection drawing shall be supplied with the relay,

Note: The manufacturer for the auxiliary relays below shall have a least 15 years” experience in |
the manufacture of auxiliary relays for transformer mechanical protection Trip function
4412 Auxiliary relays For Transformer Mechanical Protection Trip Function TypeI:
The relays shall be used as repeat relays for power transformer mecharical protection functions,
| The Relay shall have the following features; -
1. High speed operation; < 20 ms for tripping
1,  One(l)element in one casing/relay
ii.  Hand reset contacts |
iv.  Manually reset Operation indication/mechanical flag (Red in colour)
V.. Shall be suitable for 35mm DIN rail mounting inside the panel
| vi. At Least Three (3) pairs of normally open (NO) output contacts
vii.  Relay Terminals-shall be screw type terminals large enough to accommodate at least 2.5 I
mm2 cables and located at the back of the relay.
vili.  Contact ratings — 30 Amps for 3 seconds and 10 Amps continuously,
ix. Relay terminals shall be elearly marked, with indelible numbers
x.  Relay shall be supplied complete with base.
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4423 Auxiliary relavs For Transformer Mechanical Protection Trip Funetion Type 11:

The Relay shall have the following features: -

I
ii.
il
iv.
W
v,
Vil
Wiil.

ix.

1.
%01,
®1il.
AL

XV,

4.4.24. Auxiliary relays For Transformer Protection Alarm Function Tvpe I11:

The relay shall have the following features: -

i.

i.
il
iv.

¥.

Relay contacts configuration shall prElEr&l‘.-E:-‘ be drawn on the relay :‘ir&ing-
Allemnatively, a connection drawing shall be supplied with the relay.
Size not greater than 24x18x 10 cm

High speed operation < 20 ms for Trapping

One element (1) in one casing

Self-reset contacts

Manually reset Operation [ndication flag — Red in colour

Provision of hand operation w close relay contacts for testing

Shall be suijtable for DIN Rail (35mm) mounting at the back of the panel
Al Least Three (3) pairs of normally open{NO) output contacts
Complete relay including the relay base (socket).

Contact ratings — 30 Amps for 3 seconds and 5 Amps continuously.

Relay Terminals-shall be screw type terminals large enough to accommodate at least 2.5
mm2Z cable

The Relay terminals shall be clearly marked.

Relay contacts configuration shall preferably be drawn on the relay casing.
Alternatively, a connection drawing shall be supplied with the relay.
Relay shall be supplied complete with base

Size not greater than 10x5x5 ¢m

Moderate speed of operation < 35ms for Alarm

One (1) element in one casing/relay

Selt-reset contacts

Provision of hand operation to close relay contacts for lesting

Manually reset operation indication flag — Red in ealour

Isswed byv: Head of Section, Standards Development
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vi.  Shall be suitable for DIN Rail mounting at the back of the panel
vii. At least Three (3) NO (Normally open) output contacts per element
vill.  Contact ratings - 30 Amps for 3 seconds and 10 Amps continuously.
ix. Complete relay including the relay base (socket)
% Relay Terminals-shall be screw type terminals large enough to accommodate at Jeast 2.5
mm? cable
xi.  Relay terminals shall be clearly marked I
| xii.  Relay contacts configuration shall preferably be drawn on the relay casing
xili.  Relay supplied complete with base
xiv.  Size not greater than 10x5x5 cm
1 4.4.25. Bistable Auxiliary relays:
The Relay shall have the following features: - |
.. The manufacturer shall have at least 10 years™ experience in the manufacture of Bistable
auxiliary relays for use in Protection and Control Panels.
[ it Application of alternate control pulses cause the contacts to change from one state to the
other,
i Ifthe supply is interrupted, the contacts remain in their previous position even when the
voltage is restored.
| iv.  Equipped with two DC coils, ene for each contact position
v.  Two identical stable latched positions with position indicators
vi.  Rated DC supplyl 10V DC; +10% & -20%
vil. Contacts at least SNO + SNC Contacts |
viii.  Contact ratings — 30 Amps for 3 seconds and 10 Amps comtinuously,
ix. Operating time <25 ms
X.  Suitable for mounting on 35 mm DIN rail
XL Coils not continuously energized- connected through contacts for cut-off after operation
xi..  The terminals shall be screw type and large enough to accommodate 2x2.5 mm? cable
xiii.  Relay shall be supplied complete with the base
44.26. DC Supply under Voltage Relay.
The Relay shall have the following features: -
|_Iss'ur:l by: Head of Section, Standards Development Authorized by: Head of Department, Standards
Signed:;
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mi.

%,

Vi
vil.
viil.

1.

Shall have a settable range for under voltage pick up, of 30-80% ol the mted DC Voltage
Relay nominal voltags 110 DC

Shall have an accuracy of < £ 4%

Shall be self-reset when the voltage returns to normal level

Shall have a built-in indication LED {green) and a Built in Operation LED (red}

Shall have at least 2 NC auxiliary contacts (contacts close for under voltage conditions)
The Relay shall be rated for continuous operation at the rated DC voltage,

Shall be suitable for mounting Flush mounting

The terminals shall be screw type and large enough to accommodate 2.5 mm? cable

4427 Annunciator Relay Type 1

The manufacturer shall have & mimmum experience of 15 veéars in the manufaciure of the

annunciator relay. The Annunciator relays shall have compact design. The Relay shall have the

following features:

L

fii.

The Annunciator shall be designed to receive station equipment staius information

through hardwired contacts, hence provide a common point through winch alarms can be
monitored.

The relay shall be compact and integrated into one commen device. Relays with
individual alarm covers are not acceptable.

The relay shall be suitable to read and acknowledge alarms locally or remotely
The relay shall be fully programmable via keypad and/or Laptop.

The status of the alamms shall be retained even with loss of auxaliary de power supply.
Om power, up the last alarm status will be displayed.

Shall have Silence, Accept, Reset and Test push buttons, to control the Alarms

The single relay shall be equipped with at least thirty-six (36) separate alarm elements in
a single casing. Each alarm to be independently programmable

The relay shall be of digital design
The relay shall be suitable for flush panel mounting

Each of the elements shall be freely assigned to one of two common output alarms:
Urgent, and Non-urgent alarm.

Tzsued by: Head of Section, Standards Development
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xi.  Each Alarm Element shall have a red L.E.D. to indicate alarm ON status. It shall also
have provision for fixing of Identification Label changeable at site. A flashing alarm
element shall be clearly visible.
xil.  The Urgent and Non-Urgent common alarms shall be frecly configurable to the output
relays, I
xiil. It shall have high immunity apainst electrical interference,
xiv,  Relay Terminals-shall be of screw type, large enough © accommodate at least
I xv.  2x2.5 mm2 cable and shall be located at the back of the relay
xvi.  Relay terminals shall be clearly marked with indelible wriling
xvii.  Relay contacts configuration shall preferably be drawn on the refay casing 1
xvili. At least two output relays one for urgent and the other for non-urgent alarm
xix.  The relay shall be supplied with field configurable labels.
i At least two (2) pairs of Normally Open (NO) oul-put contacts for each out-put relay

4428, Annunciator Relay Type 11:

Lk

The manufacturer shall have a minimum expeérience of 13 years in the manufacture of the
annunciator relay, The relay shall have the following functions and features: -

The Annunciator shall be designed to receive station equipment status information
through hardwired contacts, hence provide a common point through which alarms can be
monitored. 1

The relay shall be compaet and integrated into one common device. Relays with
individual alarm covers are not acceptable.

The relay shall be suitable to read and acknowledge alarms locally or remotely

iv.  The relay shall be fully programmable via keypad and/or Laptop. |
v.  The statys of the alarms shall be retained even with loss of auxiliary de power supply, on
power up the last alarm status will be displayved.
vi.  The relay shall be of digital design
vii.  The relay shall be suitable for flush panel mounting, The Relay shall have the following
features: - |
viil.  Shall have Silence, Accept, Reset and Test push buttons, to control the Alarms
ix.  The single relay shall be equipped with sixteen {16) separate alarm Elements in a single
casing.
[Mssued by: Head of Section, Standards Development Authorized by: Head of Department, Standards
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xiii.

KW

Xy

XVl

¥

Vit
XN
XX.

XK1,

The Relay Offered must have been in Service in Kenva Power Svstem and operated
successfully for the last 4 years. Improved designs of previous relays are acceptable.

Relays offers from Manufacturers who have not supplied relays before are not acceptable
for this tender.

Relays that have failed in service or mal-operated shall not be acceptable

Each of the elements shall be freely assigned to one of two common output Alarms;
Lirgent and NOMN-urgent Alarm.

Each Alarm Element shall have a Red L.E.D. to indicate ON status, [t shall also have
provision for fixing of [dentification Label changeable on site. A flashing Alarm element
shall be clearly visible.

The Urgent and Non-LUrgent common alarms shall be freely configurable to the output
Relays.

[t shall have high immunity against electrical interference

Relay Terminals-shall be of screw type, large enough to accommodate at least 2x2.5 mm?
cable and shall be located at the back of the relay

Relay terminals shall be clearly marked. with indelible writing
Relay contacts configuration shall preferably be drawn on the relay casing
At least two out-put relays one for urgent and the other for non-urgent alarm

Drawings for wirning of the relay shall be supphed wath the relay.

4.4.29. Annunciator Relay Type I11:

The manufacturer shall have a minimum experience of 15 years in the manufacture of the
annunciator relay. The Relay shall have the following features: -

1.

i

vi.

The Annunciator shall be designed to receive station equipment status information
through hardwired contacts, hence provide a commen point through which alarms can be
monitored.

The relay shall be compact and integrated into ope common device. Relays with
individual alarm covers are nol acceplable.

The relay shall be suitable to read and acknowledge alarms loeally or remotely
The relay shall be fully programimable via keypad and/or Laptop.

I'he status of the alarms shall be retained even with loss of auxiliary do power supply,
On power, up the last alarm status wall be displayed.

The relay shall be of digital design

Issued by: Head of Section, Standards Development
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4.4.30. Electronic Hooter:
The manufacturer shall have a minimum experience of 10 years in the manufacture of the swiich,

The Hooter shall have the following features: -

i
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vii.  The relay shall be suitable for flush panel mounting
vitii.  Shall have Stlence, Accept, Reset and Test push buttons, to control the alarms
1x.  The single relay shall be equipped with at least eight (8) but not more than sixteen {15)
separate alarm elements in a single casing,
% Relays that have failed in service or mal-operated shall not be acceptable
xi.  Each of the elements shall be freely assigned to one of two commen output alarms:
Urgent and NON-urgent Alarm.

xil.  Each alarm element shall have a red L E.D. to indicate ON status. It shall also have I
provision for fixing of Identification Labe] changeable at site. A Aashing alarm element
shall be clearly visible when standing in front of the annunciator relay

I xiil, The Urgent and Non-Urgent commen alarms shall be freely configurable to the output
relayvs.

xiv. [t shall have high immunity against electrical interference.

xv.  Relay terminals-shall be screw type, large enough to accommodate at least

xvi.  2x2.5 mm’ cable and shall be located at the back of the relay

xvii.  Relay terminals shall be clearly marked, with indelible writing

xviii.  Relay contacts configuration shall preterably be drawn on the relay casing
x1x. At least two output relays one for urgent and the other for non-urgent alarm

xx. A Drawing for wiring of the relay shall be supplied with the relay.

The hooter is for use in substations to announce abnormal conditions. It is to be mounted
on the control panel inside the substation control building.

It shall suitable for Flush mounting on the panel
Maximum output 80-110 dB(A}), preferably with flashing LED

iv.  Bezel size from 96x9%6 mm up to 110x110 mm
I v.  Rated frequency 30 HZ
vi.  Siren Tone; selectable tones including siren tone acceptable.
vii.  Rated voltage shall be 240V AC: +/-10 % or rated DC supply voltage of 110V DC and
30V DC
|7|§s-;'._,¢& by: Head of Section, Standards Development Authorized by: Head of Department, Standards
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viii Protection degree shall be IP 20
X, Operating mode shall be continuous
x.  Operating temperature of up to 500C
xi.  Terminals shall be screw type and suitable for connection of 2.5 mm * cable
xii.  Terminals shall be indelibly marked

i

ii.

vi.

4431, Anti-condensation Heater:

The manufacturer shall have a minimum of 10 vears® experience in the manufacture of the heater,
The heater shall be used in protection and control panels and marshalling boxes in the substation

to prevent condensation. The heater shall have the following features: -

The heater should be suitable for mounting inside Protection or Control panels with
Protection Relays and other measuning and control devices.

The Heater shall be rated at 75W and 240V AC and should be suitable for preventing
condensation within the panels which have dimensions of 2200x800x800 mm for the
climatic conditions specified in section

The heater body shall be of extruded aluminium profile or stainless steel
The heater shall have natural convection and be of durable construction.

The heater shall be suitable for horizontal or vertical mounting on a DIN rail (35 mm) or
flat surface inside the panel

The terminals shall be screw type and large enough to accommoedate 2.5 mm? cable

4.4.32. Hygrostat:

The manufacturer shall have a minimum of 10 years’ experience in the manufacture of the
hydrostat. This device shall be used for switching ON and OFF anti-condensation heaters in

protection and control panels and inside switchvard mechanism boxes, in Air Insulated

Substations. The hygrostats shall have the following features:

.
i

Temperature control with a vanable setting of 0-000C, as a minimum
Humidity setting with a varable setting of 50 — 90%, as a minimum

Suitable for mounting on 35 mm DIN rail

iv. Two normally open (2N0O) Contacts, suitable for switching on the heater. The contact
rating shall be declared in the bid.
lssued by: Head of Section, Standards evelopment | Anthorized by: Hesd of Department, Standards
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¥.

Rated power supply for the hygrostat shall be 240 V AC £10%

Note: The manufacturer of the control switches shall have minimum experience of 10 years

in lire manufacture af the contral swiiches.

4.4.33. Discrepancy Switch for Cirenit Breaker Control:

The manufacturer shall have minimum experience of 15 years in the manufacture of the switch.

The control switch shall have the following features: -

L.
1.

1l

iv.  White colour continuous illumination for discrepancy in circuit breaker status. The
tlumination shall be by white LED bulb.
v.  The discrepancy switch shall be sturdy and durable.
vi.  The position for circuit breaker close and the position for circuit breaker open Operations
shall be clearly marked on the escutcheon plate supplied with the switch.
vii.  The top of the switeh having the escutcheon plate shall have a rectangular outer shape.
vili,  The switch shall have screw type terminals large enough to accommedate 2x2. 5mm?2
cable
iX.  Switch terminals shall be indelibly marked, white numbers on black background
x.  The switch contacts configuration shall preferably be drawn on the switch
xi.  Switch to be supplied with white illumination LED bulb
xi.  The lamp shall be rated at below 4 W power consumption |
xiil.  The switch shall be supplied with a drawing showing how the switch operates and contact
configuration,
xiv.  Switch Offered shall be type DK 10 or equivalent in terms of size, quality and durability.

suitable flush mounting
Press and Turn operation for Circuit Breaker close and open operation.

As a minimum three (3) pairs of Normally Open(™Q) contacts for circuft breaker cloge
operation and two (2) pairs of Normally Open{NO) contacts for eircuit breaker open
operation

4.4 34 Circuit Breaker Close/Open Control Switch:

NB: The manufacturer shall have experience of a minimum of 10 years in the manufacture of
Crrewit breaker control switches

Authorized by: Head of Department, Standards
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The control switch shall have the following features: -

The switch shall have a mechanical interlock te preveni accidental operation of the
switch. Pistol Grip make is preferred.

It shall have a Close, Neutral and Open positions engraved on an escutcheon plate fixed
on the switch, in black letters on white background. After an operation, the switch shall
return to the neutral Position by spring Action

The switch shall have screw type terminals suitable for connection of 2.5 mm2 cable.

Contacts configuration for open and for close operation shall as a minimum be; two {2}
Normally Open (NO) contacts.

As a minimum, the Contact ratings shall be 30 Amps for 3 seconds and 10 Amps
eontinuously.

4.4.35. Push Button Switches for Circoit Breaker Close/Open Operation — Type |

NB: The manufacturer shall have experience of a minimum of 10 vears in the manufacture of
Circuit breaker close/open push button control switches

The control switch shall have the following features: -

Y1,

Vil

viil,

Shall be shrouded or well recessed in their housing to minimize the risk of in-adverient
operation

Shall be non-retaining type, made of nen-hygroscopic materials and fitted to avoid any
possibility of sticking

The contacts shall be shrouded to minimize ingress of dust and accidental contact.
Shall have two pairs of Normally Open Contacts (2NO)

Shall be Suitable for flush mounting

Screw tvpe terminals suitable for connection of 2.5 mm? cable

The push button for close oparation should be Red in colour and integrally labelled “CB
QN

The push button for open operation should be Green in colour and integrally labelled
“CB OFF”

Contacts rated to carry 16 Amps, 220V DC

Izsued by: Head of Section, Standards Development

Authorized by: Head of Department, Standards

Signed:
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4.4.36. Push Button Switch for Alarm /Trip Relay Reset - Type I

NB: The manufacturer shall have experience of a minimum of 10 years in the manufacture of
Circuit breaker control switches I

The push button switch shall have the following features: -

.. Shall be shrouded or well recessed in their howsing to minimize the risk of inadvertent

I operation

ti.  Shall be non-retaining type, made of non-hygroscopic materials and fitted to avoid any
possibility of sticking

lii.  The contacts shall be shrouded to minimize ingress and should have two pairs of
Mormally Closed Contacts (2N C)

iv.  Shall be suitable for flush mounting
v.  Serew type terminals suitable for connection of 2.5 mm® cable
vi.  Thepush button shall be blue in colour

vii.  The contacts shall be rated to carry 3 Amps, 220V DC

Note: The manufacturer of selector switches shall have experience of a minimum of 10 vears
in the manufacture of the control selector switches

4.4.57. Local/Remuote Sclector Switch:
I For use on Protection and control panels and an switchgear installed in the switchyard

i.  Shall be suitable for flush mounting on the Pane
. Shall have two position selection, Local and Remate I
tii.  Shall have Two pairs of change-over contacts N OC)
iv.  Shall have contact Rating 6A, 440V AC220V DC

1
v.  Locate and Remote positions indelibly labelled on an escutcheon plate fixed on the
swilch.
vl It shall have screw type terminals suitable for connection of 4 mm? cable
Issued by: Head of Section, Standards Development Authorized by: Head of Department, Standards
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1
1.
1k

v

W

¥i.

i
i
iil.
Iv.
V.

vi.

ii.

iii.

4 438, OFF/ Local/Remote Selector switeh:

For use on outdoor Circuit Breakers and Transformer Tap Changers

Shall be suitable for flush mounting on the Plate

[t shall have three position selection, OFF, Local and Remote
[t shall have Four pairs of change-over contacts

Contact Rating 16A, 440V AC/Z220V DC

OFF, Locate and Remote positions indelibly labelled on an escutcheon plate fixed on the
switch.

Screw type terminals suitable for connection of 4 mm® cable

4.4.39. ON/OFF Selector Switch:

For use on outdoor Priovection and Control Panels

Sunable for flush mounting on the Panet

Two position selection, ON and OFF

Two patrs of change-over contacts

Contact Rating 4 Amps, 220V DC

ON and OFF positions indelibly labelled on an escutcheon plate fixed on the switch,

Screw type terminals suitable for connection of 2.5 mm® cable

4.4 40. Semaphores for Isolator and Earth Switch Position Indication

The manufacturer shall have at least 10 vears' expenence in the manufacture of the semaphores.
This device shall be used to remotely mimic on the control panel, the position (open or closed )
of disconnectors/Tsolators, which are located in the switchyard, The Status Indicator shall have
the following features: -

Shall be suitable for flush mounting

With Red L.E.D for closed (ON}) status indication and Green L.E.D for open (OFF) status
Indication.

Shall be of circular or rectanpular front appearance

iv.  The Unit shall have screw type terminals large enough to accommeodate 2x2.5mm32 cable
v.  The Terminals shall be indelibly marked
I'_.I-;Su-l:d by: Head of Section, Standards Development Authorized by: Head of Department, Standards
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4.4.4]1. LED Indicating Lam ps:

shall have the following features; -

operaling life of at least 10 years.

Bill of materials and price schedules

4.4.42. Miniature Circuit Breaker Type I:

I features: -

1. Shall be three pole unit

The manufacturer shall have at least five vears® experience in the manufacture of LED indicating
lamps. The lamps are primarily for indicating the status of switchgear in the substation. They

| i The LED indicating lamps shall be complete with lamp and mounting base
i.  These shall be suitable for mounting on the front of the control panel (Flush mounting). I
iii.  The Indicators Lamps shall be of LED type

iv.  The Lamp Indicators should be rated for 4W power consumption or |ess,

V.. The lamp indicators should be designed for continuous operation and to give a long

vi.  Red LED indicators shall be of the high brightness type
Notel: The colour and quantities of the LED Indicating lamps will be specified in the

I Note 2: The manufacturer of Miniature Circuit Breakers (MCBs) shall experience of at
least 15 vears in the manufacture of the MCBs

These shall be for use on the secondary side of Voltage transformer and shall have the following

it.  Shall be rated operating voltage, 400V AC
. Rated Insulation voliage shall be 600V AC

I iv.  Rated frequency shall be 50 HZ |
v.  Degree of Protection shall be: [P20
vi.  Setting value of thermally delayed Overload release, 3 A
vil.  Owercurrent release set at 204
viti.  Rated continuous current for contacts of 6 Amps I

ix.  MCB should have an Auxiliary | NC & | NO contact,

x.  Contact Position Indication: ON JOFF

Iss uud-Erz-.r.' Head of Section, Standards Development

Authorized by: Head of Department, Standards
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¥i.  Suitable for fixing on a DIN rail
xii.  Screw type terminals suitable for connection of at least 2x4.0 mm”® stranded cables

4.4.43. Miniature Circuit Breaker Type I1:
For protection of LV AC circuits rated at 415VAC & 240 VAC

Shall have two tripping mechanisms, delayed thermal tripping mechanizsm for overload
and the electromechanical tripping mechanism for short circuit protection

Tripping characteristic shall be type C

The MCBH shall be three pole configurations

Fated short-circuit capacity is OkA, at 415V AC

Comntact Position Indication: ON / OFF

CUne normally closed (1 NC) auxiliary contact

Degree of Protection: [P20

Indelibly labelled screw terminals, suitable for connection of up to 6 mm?, stranded cable,
Electrical endurance of at least 10,000 cycles

Mechanical endurance of at least 20,000 eveles

Rated current of 16 Amps

Rated operational voltage of 415 V AC and maximum operating voltage of 600VAC

Suitable for fixing on a DIN rail

4.4.44. Miniature Circuit Breaker Type [11:
For protection of LV AC circuits rated at 413VAC & 240 VAC and shall have the following

operating functions: -

Should have two tripping mechanisms, delayed thermal tripping mechanism for overload
and the electromechanical tripping mechanism for short circuit protection

Tripping charactenistic type C
One pole configuration

Rated short-cireuit capacity is 6kA, at 415V AC

Issued by: Head of Section, Standards Development Authorized byv: Head of Department, Standards
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v. Contact Position Indication; ON / OFF
vi,  One normally closed (1 NC) auxiliary contaet
vii.  Degree of Protection: [P20

vii.  Indelibly labelled serew terminals, suitable for connection of up o & mm2, stranded I
cable.

ix.  Electrical endurance of at Jeast 10,000 cycles
X, Mechanical endurance of at least 20,000 cycles

xi.  Rated current of 16 Amps

xii.  Rated operational voltage of 415 V AC and maximum operating voltage of 600V AC I

I Xiii,  Suitable for fixing on a DIN rail

4.4.45. Miniature Circuit Breaker Type 1V
For protection of LY DC circuits rated at 30V DC, 110V DC & 220V DC and shall have the

following opetating functions: -

I L Shall have two tripping mechanisms, delayed thermal tripping mechanism for overload
and the electromechanical tripping mechanism for short eireuil profection |

ii.  Tripping characteristic type C

lii.  Two pole confipurations

iv.  Rated shont-circuit capacity is 6kA, at 415V AC/ 220V DC

v,  Contact Position Indication: ON / OFF

vi.  One normally closed (1 NC) auxiliary contact and degree of protection: P20

vii,  Indelibly labelled screw terminals, suitable for connection of up to 4 mm2, stranded
cable.

vili.  Electrical endurance of at least 10,000 cycles
ix.  Mechanical endurance of at least 20,000 cycles

x.  Rated current of 6Amps

Issued byv: Head of ;Snl:liun, Standards Development Authorized by: Hend of Department, Standards

SIE;ﬁd; : Signed: f:] [ g

Date: 2020-09-04 f Date: 2020-09-04




L

Kenya Power Drate of

TITLE: Doc, No. KPLeC/4/ I/TSF 134001

PROTECTIVE RELAYS,

Tasune Mo '|

CONTROLS DEVICES AND Revisian 2

INSTRUMENTS- SPECIFICATION | Do b
2020-09-04

| lssue

i Pags 63 of 1440

4.4.46. Miniature Circuit Breaker Type V:
For protection of LV DC circuits rated at 30V DC, 110V DC & 220V DC and shall have the

following operating funciions: -

i
1L

1L

Vi,
Vi,

Vil

Ha
X1,

%11,

Shall have two tripping mechanizms, delayed thermal tripping mechanism for
Owverload and the electromechanical tripping mechanism for short circuit protection
Tripping characteristic type C

Two pole configurations

Rated short-circuit capacity is 6kA, at 415V AC/ 220V DC

Contact Position Indication: ON / OFF

One normally closed (1 NC) auxiliary contact

Degree of Protection: [P20

Indelibly labelled screw terminals, suitable for connection of up to 4 mm2, stranded
aahle,

Electrical endurance of at least 10,000 cycles
Mechanical endurance of at least 20, (00 cveles

Rated current of 4Amps

4.4.47. Miniature Circuit Breaker Type VI
For protection of LY DC circuits rated at 30V DC, 110V DC & 220V DC and shall have the

following operating functions: -

1
1L

iiis

Vi,

W1k

Shall have two tripping mechanisms, delayed thermal tnpping mechanism for
Overload and the electromechanical tripping mechanism for short cirewt protection
Tripping characteristic type C

Twa pole m.mﬁgur&tiﬂns

Rated short-circuit capacity is 6kA, at 4153V AC/ 220V DC

Caontact Position Indication: ON / OFF

One normally clogsed (1 NC) auxiliary contact

Iszued byw: Head of Section, Standards Development “-1._ Authorized by: Head of Department, Standards
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1.

il

1.

i,

.

I V1,

Vil

viii.

I ix.

I 4.4.48. Multi-Functional Power Meter

The manufacturer shall have at least 10 years® experience in the manufacture of the instrument.

Degree of Protection: [P20

Indelibly labelled screw terminals, suitable for connection of up to & mm2, stranded
cable.

Electrical endurance of at least 10,000 cycles

Mechanical endurance of at least 20,000 cycles

Rated current of 10Amps I

This is a power measurement meter for panel mounting

The unit shall be of numerical design

The unit shall have a large LCD display for displaying four (4) or more lines of
measurands simultaneously.

The keypad shall be simple to allow serolling between the various measurands

The unil shall measure instantaneous values oft rms voltage, both phase — phass and
phase to ground, phase currents, active power, reactive power, apparent POWET, ETETIy,
frequency, power factor and phase angle per phase

The Unit shall measure time stamped maximum and minimum demand for current and
power (MW & MVA)

T'he unit shall also measure unbalance voltage and current

The umit shall measure Total harmonic distortion(THD) and Total Demand
Distortion{ TDD) for current and voltage

The unit shall have the following input ratings, 1 Amps and 110V AC phase to phase.

%, The unit should be able to continuously withstand 2Amps and 260 V AC I
xi.  The unit shall be for flush mounting on the front of the panel
1. The unit shall be for 3 phases, 4 —wire connection on the secondary of current and voltage
transformers
Issued by: Head of Section, Standards Development | Authorized by: Head of Department, Standards
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xtii.  Theunit shall be equipped with an R5232 port for programming the unit to ensure correct

measurement and display of the parameters. The CT and VT ratios shall be
programmable. Alternatively, programming can be achieved through the kevpad.

Note: Programming will be conducted at siie during installation.
xiv. RS 485 port shall be provided for remote communication.
xv. Communication protocol shall be IEC 61850 and TEC 60870-5-104

xvi.  The accuracy of measurement shall be st least class 1.0

xvil.  Shall have inbuilt real-time clock and calendar

xviii. It shall be possible to display all the measured parameters on the sereen through the pre-
programmed display screen. The screen o be displayed shall be selectable using the kevs
on the front of the unit

xi.  The software and the PC to power meter unit connection cable shall be supplied with the
umits. At feast eight communication cables devices shall be required

sx. All the terminals shall be clearly marked
xxi.  The measurement range for power shall at least be up to 90 MV A,

xxii. The meter shall be powered with 110V DC:or 110V DC/110V AC

4.4.4% Tap Position Indication Transducer:

4.4.49.1. This shall be used in Power transformers with On Load Tap Changer (OLTC) to provide mA
output to drive the tap position Indicator on the Remote Tap Changer Control Panel (RTCCP)
in the substation control room and also for connection to the SCADA for supervisory
indication of the OLTC Tap Position.

4.4.492, The Transducer shall be connected to a bridge of resistors and the input signal processed to
produce mA, the magnitude of which corresponds to the Tap Position.

444935, The transducer shall be configurable for the value of tap step resistor and the autput mA.

4.4.49.4. The following specifications shall apply: -

i.  Supply voltage; 240V AC and/or 110V DC
il.  Programmable output; 0-10maA, 0-20 mA or 420 mA
. Measuring range; 17 Tap positions (16 lap steps)

Tzsued by: Head of Section, Standards Development | Authorized by: Head of Depariment, Standards
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iv.  For DIN rail mounting
| v.  Resistor per step configurable from 10 £ to 250
vi.  Accuracy class 0.25%
vii.  Response time shall be < 1 sec.
vili.  Rugged and vibration resistant construction
| ix,  Temperature range; ) - +500(
x.  Complies with IEC 60688 standard I
4.4.50. Tap Position Indicator
Shall be used for remote Indication of the Transformer on Load Tap Changer Tap Position and
I the following specification shall apply: -

L It shall have a bar graph meter configured to indicate both a numerical value and a bar
ndication of relative position of the OLTC.

. The TP should have provision for settings Tap Limits above and below which the bar
I changes colour to call attention to this violation. An output contact for audible alarm shall
also be provided.

i Input should be 0 — 20 mA for Tap Positions 1 to 17 (16 tap steps). Configurable ma
input, and number of tap steps is preferred.

tv.  Shall be suitable for flush mounting

4.4.51, Transducers:
The manufacturer for the Transducers shall have a minimum experience of 10 years in the

manufaciure of the instroments,

4.4.52. MW Transducer

The Transducer shall have the following features: -

1. DMN rail mounting
1. Connection shall be 3-Phase, 4-Wire
vi.  Inputs 110V AC and 1Amp

iv.  Programmable output characteristic

| Izsued by; ‘Head of section, Standards Development
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v.  Dutput shall be 0 - 220 mA
Auxiliary power supply shall be 110V AC/DC

il Relay Terminals-shall be screw type terminals large enough 1o
Vil Shall accommaodate at least dmm?2 cahle
. Herew [ype erminals

x.  Termunals indelibly marked

4453, MVAr Transducer

The Transducer shall have the following features: -

. DIN rail mounting
ii. Connection shall be 3-Phase, 4-Wire

i, Inputs 110V AC and 1Amp

iv.  Programmable output characteristic
v,  Output shall be (- £20 mA
vi,  Auxiliary power supply shall be 110 V AC/DC
vii.  Relay Terminals-shall be screw type terminals large enough to accommodate at least

4mm2 cable
viii.  Serew ype terminals

ix.  Terminals indelibly marked

4.4 54 Current Transducer

The Transducer shall have the followine features: -

i, Input 0- 1 Amp
i, Output 0 - 20 mA
i, Auxibiary power supply shall be 110 V AC/DC

mm?® cable

Relay Terminals-shall be screw type terminals large enough to accommaodate at least 4
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4.4,55, Voltage Transducer

The Transducer shall have the following Features:

1.
1L

v.  Relay Terminals-shall be screw type terminals large enough to accommodate at least
4mm’ cable
vi.  Screw type terminals
vil,  Terminals indelibly marked
4.4.36. Indicating Instruments Driven by Transducer output: |

The manufacturer for the instrument shall have a minimum experience of 10 vears in the

manufacture of the instruments,

4.4.57.

i

ii.

iil,

iV,

v,

Wi

Wil
44358, MVAr Instrument

The Instrument shall have the following features: -
I

ii.

MW Instrument
The Instrument shall have the following features: -

DI rail mounting
Input 0- 110V AC
Chutput 0= 20 mA
Auxiliary power supply shall be 110 V AC, separately connected.

Indicating Range, 0— 23 MW for Transducer input of 0-20 mA |
Full Scale Deflection, 30 MW, Import and Export
Black Scale on white background

Red Line at 23 MW

Dimensions, 96 X 96 mm I
Suitable for Flush Mounting on the panel

The Instrument shall have screw type terminals

Indicating Range, (0 = 23 MV Ar for Transducer output of 0-20 mA
Full Scale Deflection, 30 MV Ar, Import and Export
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i
V.
v,

i,

Black Scale on white background
Dimensions, %6 X 96 mm
Suitable for Flush Mounting on the panel

The Instrument shall have screw type lerminals

4.4.59, Indicating Instruments Directly connected:

MNEB: The manufacturer for the mstrument shall have a mimimum expenience of 10 vears in the

manufacture of the inslmuments.

4.4.59.1.

4.4.59.2.

4.4.59.5.
4.4.59.4,
4.4.59.5,

All the instruments shall be of Moving [ron type with an [P Protection Class shall be [P54.

Accuracy class shall be 1.5, with maximum tolerated error of £1.5% of final scale valuc and
an overload withstand shall be at least 20%% continuous

All instruments shall be suitable for continuous operation under Tropical Climatic conditions
The Insulation withstand shall be in accordance with IEC 51.

The manufacturer for the Instrament shall have as a minimum 10 vears' experience in the
manufacture of the instruments,

4.4.60. Ammeter with MDI - 2004

i.
1.
Lil.
iv.

A,

vl
vil.
viii.

I,

The Instrument shall have the following features: -

Flush mounting

Indicating Range, 0 — 200A for current input of 0 - 1A
Full Scale Deflection, 300 A

Fed Line at 200 A

Shall have a resettable maximum demand current indicator having a different colour from
the normal peinter as well as the normal instantaneous current pointer

Black Scale on white background
Dimensions, 96 X % mm
Suitable for Flush Mounting on the panel

The instrument shall have screw type terminals large enough to accommodate 4mm’
cahle

Issued by: Head of Section, Standards Development
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4461, Ammeter with MDI- 4004

The Instrument shall have the following features: -

1.
if

1.

Y1,

ViL

Vit

Flush mounting

Indicating Range, 0 — 400A for current input of 0 — 1A
Full Scale Deflection, 600 A

Red Line at 400 A

Black Scale on white background

Dimensions, 96 X %6 mm

shall have a resettable maximum demand current indicstor having a different colour from
the normal pointer as well as the normal instantanenus current pointer

Suitable for Flush Mounting on the panel

The instrument shall have screw type terminals large enough to accommodate 4mm?2
cable

4.4 .62 Ammeter with MDI- 800 A

The Instrument shall have the [ollowing features: -

I
11,
1.

i,

Flush mounting

Indicating Range, ) — 800A for current input of 0 — 1A
Full Scale Deflection, 1000 A

Red Line at 800 A

Dvate: 2020-1H3-(k4

v,  Black Scale on white background
vii  Dimensions, 96 X %6 mm
vii.  Shall have a resettable maximum demand current indicator having a different colour from
the normal pointer as well as the normal instantaneous current pointer
viil.  Suitable for Flush Mounting on the panel
ix.  The instrument shall have screw tvpe terminals large enough to accommodate dmm?2
cable
Issued by: Head of Section, Standards Development Authorized by: Head of Department, Standards
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ili.

iv.

.

L.
i
1L
iv.
¥,
Vi

vii.

1.
il
iii.
i,

.

4.4.63, Ammeter Selector Switch

For use on Protection and Contral Panels, for measurement of all three phase currents. using one

ammeler,

4.4.64. Voltmeter — 220KV

The Instrument shall have the following features: -

4.4.65. Voltmeter — 132KV

The Instrument shall have the following features: -

Suitable for flush mounting on the Panel

Four position selections, R, Y, and B & OFF, indelibly labelled on an escutcheon plate
fixed an the switch

The phase curremt measured on the ammeter, corresponds 1o the selecied phase on the
switch, while the other two phases will be shorted at the switch.

Contact Rating 10Amps

Screw type terminals suitable for connection of 2 x 2.5 mm® cable

Indicating Range, 0 — 220kV for voltage input of 0 - 110V AC
Full Scale Deflection, 270KV

Red Line at 220k

Rlack Scale on white background

Dimensions, 96 X %6 mm

Suitable tor Flush Mousting on the panel

The instrument shall have screw type erminals large enough to accommaodate 4mm2
cable

Indicating Range, 0 — 132KV for voltage input of 0 — 110V AC
Full Scale Deflection, | 50kV

Red Line at 132kV

Black Scale on white background

Dimensiong, 96 X 96 mm

Iszued byv: Head of Section, Standands Development ‘*Amr.uﬁz?a“h}: Head of Department, Standards
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vi.  Suitable for Flush Mounting on the panel
vil.  The instrument shall have screw type terminals large enough to accommodate $mm?

cahle

4.4.66. Yoltmeter = 66KV
The Instrument shall have the following Features: -
I Indicating Range, 0 — 66kV for voltage input of 0 = 110V AC
| i, Full Scale Deflection, 72kV
iii.  Red Line at 66kV
iv.  Black Scale on white background

v.  Dimensions, 96X9 mm

I vi.  Suitable for Flush Mounting on the panel I

vil.  The instrument shall have screw type terminals large enough to accommodate 4mim?
cahle

d4.4.67, Yoltmeter — 33kY

I The Instrument shall have the following features: -

i.  Indicating Range, 0~ 33KV for voltage input of 0 — 1 10V AC
ii.  Full Scale Deflection, 36kV |
ii.  Red bine at 33 kV
| iv.  Black Scale on white background
v,  Dimensions, 96 X 96 mm

vi.  Suitable for Flush Mounting on the panel

vii.  The instrument shall have screw type terminals large enough o accommodate dmm?2
cable
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4.4 .68 Voltmeter — 11KY
The Instrument shall have the following features: -

i.  Indicating Range, 0 - 11kY for voltage input of 0 - 110V AC
i,  Full Scale Deflection, 12kV
. Red Line at 11kV
iv.  Black Scale on white background
v,  Dimensions, 9% X 96 mm
vi,  Suitable for Flush Mounting on the panel

vil.  The mstrument shall have screw type terminals large enough to accommoedate 4mm?2
cable

4.4.69. Yoltmeter Selector Switch
For use on Protection and Control Panels, for measurement of all phase-earth and phase-phase

voltages, using one voltmeter.

.  Suitable for flush mounting on the Panel

ii. Seven position selections, R, Y, B. R-Y, Y-B, B-R & OFF, indeclibly labelled on an
escutcheon plate fixed on the switch,

ii.  The vollage measured on the volimeter, corresponds 1o the selected position of the
swilch, while other phases will be open circuit,

iv. Contact Rating 10Amps

v.  Screw type terminals suitable for connection of 2 x 2.5 mm? cable

4.4.70, Check Synchronising Relays
i The relay shall be of numerical design
ik The relay shall be suitable for panel flush mounting

tii.  The relay shall measure voltage and shall be used to connect two separate networks
together.

iv.  The relay shall be used for both synchro-check functions and veltage-check functions.
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IX.
H,

I #I.
X1,

X111,

The synchro-check function is used when two separate networks or two electrically
interconnected network sections are 1o be connected together. The relay to issue circuit
breaker command when conditions across the breaker are matching as per seitings.

Synchronism check- The circuit breaker close command will be issued only when all the
conditions listed below are met:

a) Live line and live bus,
by Voltage level difference.

¢} Frequency difference (slip). The bus and line frequency must also be within a range of

+35 Hz from rated frequency.
d) Phase angle difference,

¢) A time delay is available to ensure that the conditions are fulfilled for & minimum

period of time. Adjustable settings shall be provided for all these functions

The voltage-check function is used when a disconnected bus/line is to be connected to
an energized section of a network. The Live and dead voltage thresholds shall be settable.
The following functions shall be individually and collectively selectable

fa) Live Busand Dead Line (LBDL)

(b) Ddead Bus and Live Line (LEDL)

(c) Dead Bus and Dead Line (DBDL)

The relay shall indicate whether synchronism status is met either via texi on the LCD
screen or via LED

The relay shall indicate on the LCD screen the following parameters;

(d) Voltage on each side of the circuit breaker in primary or secondary values

(e) Voltage magnitude difference

(fy Woltage phase difference

{g) Frequency difference

The relay shall have self-supervision and ineorporate watchdog function and green LED
for healthy status and red LED for relay faulty status.

Relay Terminals-shall be screw type terminals large enough to sccommodate at least 2
x2.5mm" cable and shall be located at the back of the relay

Front Serial R5232 or USBE or Optical or Ethernet Port shall be provided for relay
configuration and parameter setting and download of Data using a Laptop Camputer.

Software for Programming the configuration and Relay Settings and also downloading
and analysing the Relay Dhata
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KW,

mW.

1.

1 v,

Ve

Vi

Vil

viii.

.

4.4.71. Voltage and Frequency Protection Relay

A provision shall be made via a software key to select the Check Synchronising function
on or off.

Relay to Laptop connection cable

The relay shall be of numerical design

The relay shall be suitable for panel tlush mounting

The relay terminals will be at the rear

The relay rated AC input is 110V AC and rated frequency is 50HZ

The relay shall have at least three stages of Voltage protection and each stage will be
independently set. Each stage shall be set as either overvoltage or under voltage
protection function. The voltage protection will have a settable definite time delay of at
least (-60 seconds in steps of not more than 0.1 seconds.

The frequency fumction shall have at least three stages, each of which will be
independently set. It shall be possible to set cach stage as over frequency or under
frequency. The frequency setting range shall cover the range 40-60 HZ. The frequency
function will have a settable definite time delay, of at least (0-60 seconds in steps ol not
mare than (.03 seconds. It shall be possible to enable/block the frequency function using
the valtage function

The relay shall have a rate of change of frequency function. At least three stages of rate
of change of frequency functions shall be provided. Each stage shall be separately set,
The frequency function will have a seitable definite time delay, of at least 0-60 seconds
in steps of not more than 0.03 seconds. It shall be possible to enable/block the rate of
change of frequency function with either the under frequency or over frequency function.

The relay shall have self-supervision and incorporate watchdog output contact and green
LED for healthy status and red LED for relay faulty status. Relay operation shall be
indicated by a red LED.

The refay shall have at least two binary input relays, four binary autput relays and four
programmable LEDs.

Relay terminals-shall be screw type terminals large enough to sccommodate at least 2
x2.5mm’ cable and shall be located at the back of the relay
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VI,

I vii,

Front Serial R8232 or USB or Optical or Ethernet Port shall be provided for relay
configuration and parameter setting and download of Data using a Laptop Computer.

Software for Programming the configuration and Relay Settings and also downloading
and analysing the Relay Data.

Relay to Laptop connection cable shall be provided.

4.4.71. Additional Specifications for Relays

All measurement relays must be of Numeric design.
Relays of Electromechanical design are acceptable only for use as auxiliary relays and contactors,
not for measuring relays,

4.4.73. Relay Programming Software and Connection Cables

Software must be provided for programming and downloading data for all numerical
relays supplied and also for any numerical instruments such as transducers provided,

It shall be possible to install the Software to twenty different computers without any
additional License Cost, Two or more memory devices shall be supplied for each
different type of Software.

Four (4) copies the software Users Guide shall also be supplied. The numerical relays
will be equipped with an RS232 communication port or other suitable port to facilitate
connection to a Laptop.

The relevant communication cable, between the relay and the laptop shall also be
provided. Four (4) cables shall be provided for each set of Relays using the same cable.
Four (4) communication cables shall be provided for each set of transducers and alsa for
the power measurement unit.

Communication facilities shall be provided on each numerical relay for remote
interrogation and programming of the numerical relays.

The relays will also have an MMI consisting of a keypad and an LCD sereen to facilitate
manual relay programming and data access.

Relay operation due 10 system fault, shall be indicated by a red L.E.D. and the fault details
(flags) shall be displayed on the LCD screen. Both the relay fault fags and red LE.D
will be reset without opening the relay cover, except where the relay contacts are Jatched.
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4.5

Laptop Specifications

4.5.1. Technical Specifications for Laptop Computer

|' Dgseripdion Mandatory Minimum Regeiremenis
| Promassor Irtel Core (7-5500 (2600Hz 1GD0MH: 3813, 2 Cores)
B BGE 1600 MHz DDREIL

Operating System

Windows 10 pro &4 kit

Ciptical Drive

Super-Multi DV burmer

Hinrd [k 15058 7200 rpm Hard Drive
D!sp-I;;Par-:I 15.6" FHD LED Glassy € 1821 D80 with integrated Webcam 720p camera
Giraphees It HIY Graphics 3500

Internal Awvdio

Integrated HD awdio interngl speakar] Hnmﬁrln;[hﬁé.:'hmdphunt combo

Cammunications Sak Modem, Integrated Intel Gigabit Mejwork Connection [1nﬂlﬁﬁjrla.ﬁﬁ i
M),
Wiraless [rted BO2.1 Tae WLAN and Blietooth
Security Security Lock Shot plus steel cable with a combination lock
Interfaces Memary Stick (ME), Memory Suck Pro (M5-Pro}, Multi-Media Card (MMC)
compatible. | USE 2.0 port, 2 USE 3.0 ports, | Ethernet port, | HDML pot,
Biluetooth, Wi-Fi enabled.
Fointing Dovices Touchpad with scroll zone, two pick buttons or Peint stick, teo pick bunions
Kevboard Standard Keyboard I
Mouse External USE Mouse
hﬁ;‘;‘;\ﬁlj 1 ¥ear or More Warranty
Power d-cell 41'WHr Lithium-1on Battery; External AC adapter

Pawer Supgply

240 AC, 50 He, British plugs

Carrving Case

Gienuine Leather Carnrying Casa

Manufagiurer

Authorization

a) Manufacturers Authorization Cedfificate’ Ledter and for the models guated,

| the principal {Manufaceurer) MUST have an astablished regional office in

Kenyn
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APPENDIX B:

AFPENDIX C:

TESTING

The manufacturers shall carry out all the routine tests of the protective relays, control
devices and accessories and measuring instruments at the factory,

Copies of test reports shall be packaged together with the respective relays and
measuting instruments betore delivery to KPLC.

The tests shall be in accordance with the requirements of [EC 60255 and IEC 60051,

Om receipt of the Protective Relays, Controls devices and Instruments, KPLC will inspect
them and may perform or have performed any of the relevant tests in arder to verify
compliance with the specification. The supplier shall replace without charge to KPLC the
Protective Relays, Controls devices and Instruments which, upon examination, test or use
tail to meet any or all of the requirements in the specification.

WARRANTY

The supplier'manufaciurer warmants the purchaser that all goods supplied under this tender
shall have no defect arising from design, materials or workmanship.

A warranty of 48 months from the date of delivery of the measuring protection relays to
Kenya Power store shall be offered by the manufaeturer for the protection measurement
relays, including annunciator relays.

The Warranty for other auxiliary relays and control devices shall be 36 months from the
date of delivery of the devices to Kenya Power store. Any protection relays and control and
measurcment devices found to have failed at commissioning or while the deviee is in
service or store during the stated warranty periods shall be replaced free of charge by the
meanufacturer/Supplier.

QUALITY MANAGEMENT SYSTEM (NORMATIVE)

The supplier shall submit a quality assurance plan (QAP) that will be used to ensure that the
Protective Relays, Control devices and Accessories properties, tests and documentation,
will fulfil the requirements stated in the contract documents, standards, specifications and
regulations, The QAP shall be based on and include relevant parts to fulfil the requirements
of IS0 9001:2015

The Manufacturer’s Declaration of Conformity to applicable standards and copies of
quality management certifications, including copy of valid and relevant [SC 9001 : 2015
certificate, shall be submitied with the tender for evaluation.

KP/BCA/NTSP/I3/001 |
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C.3.  The manutacturer shall indicate the delivery time of the equipment; manufacturer’'s monthly

and annual production capacity and experience in the production of the type and size of items
being offered. A detailed list and contact addresses {including e-mail) of the manufacturer’s
previous customers for similar type of Protective Relays, Control devices and Accessories
sald in the last five years as well as reference letters from at least four of the customers shall
be submitted with the tender for evaluation.

APPENDIX D: TECHNICAL DOCUMENTATION (NORMATIVE)

D.1.  The bidder shall submit its tender complete with technical documents required for tender
evaluation. The technical documents to be submitted (all in Enghish language) for tender

evaluation shall include the following:

a) Fully-filled clause by clause Guaranteed Technical Particulars (GTPs) - Appendix
M - stamped and signed by the manufacturer.

b} Copies of the Manufacturer’s catalogues, brochures, drawings and technical data

for the equipment;

¢] Details of the manufactures’s experience; Sales records for the last five years and

at least four customer reference letters.

d) Copies of previous test certificates and test reports by the relevant International or
Mational Testing/Standards Authority of the country of manufacture (or [SO/TEC
17025 accredited independent laboratory) shall be submitted with the offer for

evaluation. A copy of accreditation certificate for the laboratory shall also be I

submitted {all in English Language);

e] Marking & Packaging details (including packaging materials).

D2, The successful bidder (supplier) shall submit the following documents/details to The Kenya

Power & Lighting Company for approval before manufacture:

Izssued by: Hend of Section, Standards Development Authorized by: Head of Department, Standards
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regulations,

language that includes the following among other information written in English language to
Kenya Power stores. All information shall be unambiguous. All documentation necessary for

safety of the equipment as specified in IEC 61010-1 clause 5.4 shall be provided with the

equipment.

APPENDIX E: TECHNICAL MANUALS/GUIDE AND  OPERATION AND

MAINTENANCE MANUALS

lechnical manuals and operation and maintenance manuals shall be supplied with the goods as

follows: -

also be supplied with the goods.

a) Fully filled clause by clause Guaranteed Technical Particulars (GTPs) stamped and

signed by the manufaciurer (these are not the ones submitted with the tender);

b} Technical details and drawings with details of Protective Relays, Control devices

and Accessories to be manufactured for KPLC.

workmanship, tests, service capability, maintenance and documentation will fulfil

the requirements stated in the contract documents, standards, specifications and

D.3.  Routine and sample test reports for the equipment to be supplied shall be submitted to Kenya
Power for approval before shipment/delivery of the goods.

D4 Each equipment package shall be supplied with detailed user's manual printed in English I

E.l.  Eleven (11} copies of hard copy technical manual/suides shall be furnished to KPLC far each

tvpe of relay, transducer, and instrument and control device.  Sofi eopy of the manuals shall

I The technical manual shall describe in detail the handling, installation, application, technical
data and operating curves, test and commissioning, servicing/maintenance and calibration of

the protection relays, measuring devices, transducers and control accessories,

¢} Quality assurance plan (QAP) that will be used to ensure that the design, material,

| Issued by: Head of Section, Standards Development

Authorized by: Head of Department, Stand ards
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E.2  These shall also include user/operator guide for protection relays, transducers, instruments and
measuring devices for programming of the settings and configuration, and accessing the
seitings and data. Application drawings for the relay/device shall be included

APPENDIX F: FACTORY ACCEPTANCE TESTS, INSPECTION AND TRAINING

{OPTIONAL)

F.1. The protective relays shall be subjected to factory acceptance testing and inspection by two
KPLC engineers at place of manufacture where all routine tests as per [EC 60255 shall be
carried out on two relays of each type for each specific (unique) configuration,

F.2.  All the Relays, Instruments and Control devices shall be imspected to ensure they fully comply
with the specifications.

F.3.  In addition, training shall be conducted in the factory for the two KPLC engineers antending
FATs, for the durations indicated below. Approval for shipment of goods by KPLC shall
dependent on a satisfactory FAT report by the Engineers.

F.4. The full cost of the visit, including air tickets and accommodation shall be bome by KPLC.
The manufacturer/bidder shall however take care of the local transport,

F.5.  Factory Training shall be carried out for the following relays: -

(1} Distance Protection Relay - 3 days
(1)  Line Current Differential Protection Relay — 3 days
(i)  Biased Dafferential Protection Relay - 2 days
{(ivd}  Three Phase Over current and Earth fault Relay - 2 days
(v) Three Phase Directional Owver current and Earth Fault Relay - 2 days
(vi}  Feeder Protection & Control Relay — 2 days
(vit) Transducer — 1 days
(viit) Power Measurement Unit - 1 day
F.6. The purpose of the training is to ensure that the KPLC engincers have adeguate knowledge so

that the relays are correctly installed. configured and parameters comectly set and finally the
relays are successfully tested and put into service on the Kenvan Power svstem. The

| Issued by: Head of Section, Standards Development
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manufacturer/supplier shall conduct an assessment to ensure that the KPLC Engineers have
acquired the necessary knowledge and skills to be able to suecessfully apply the relays on the
POWET System.

F.7. Where the number of days required for training on any of the above relays is more than what |
15 indicated above, the manufaciurer/bidder shall indicate the required number of days in their
bid. The number of days indicated above is however the minimum requirement,

F.E. Each suppliet/manufacturer shall conduct training for the protection relays they shall be
offered to supply after tender evaluation.

| APPENDIX G: LOCAL TRAINING IN NAITROBI
G.1.  Local Training shall be conducted for KPLC Engineers and Technicians in Nairobi. This
training shall cover the following relays: -
(a} Distance Protection Relay - 2 days
(b) Line Current Differential Protection Relay — 3 Days

(c) Transformer Differential Protection Relay - 3 days

(d) Three Phase Directional overcurrent and Earth Fault Relay - 2 days
(c) Three Phase Overcurrent and Earth Fault Relay — 2 days

(f) Feeder Protection & Control Relay — 2 days

{g) Transducer — 1 day

{h) Power Measurement Unit — 1 day

G.2. The Training shall be for & maximum of 15 working days and will involve training of up to15
Engineers’ Technicians.

G.3. The manufacwrer shall meet the otal cost of the factory as well #s Local Training in Nairobi
Fenya.

G.4. The supplier shall also meet all the other costs for conducting the local training, including local
accommodation and ansport for the training staff. The supplier shall provide all the training
materials including notes.

(.5, The purpose of the training is 1o ensure that the KPLC Engineers/Technicians have adequate
knowledge so that the relays are correctly installed, configured and parameters comectly set

and finally the relays are successfully tested and put into service on the Kenvan power system,

I The manufacturer/supplier shall conduct an essessment to ensure that the KPLC Engineers

Issued by: Head of Section, Standards Development Authorized by: Head of Depa riment, Standards
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on the pawer system.

APPENDIX H: REQUIREMENT FOR TENDER EVALUATION

H.I. Two copies each of product catalogue and technical publications for

functions included in the device.

catalogue and technical publication shall be used to verify information
schedules completed by the bidder.

included in the bid may lead to rejection of the bid.

APPENDIX I: SOFTWARE

(i} Configuration of the protection, measurement and transducer device.

(1) Download and analysis of relay disturbance and fault record data.

shall be considered to have been included in the hid.

.4 The latest version of each software ai the time of shipment of the goods

have acquired the necessary knowledge and skills to be able o successfully apply the relays

relays, transducers, instruments and control devices offered shall accompany the bid.

H2. The product catalogue and technical publications provided shall provide all the technical
details of the offered relays/devices, including all the technical data and protection and control

H.3. Application drawings for the relay/device shall also be submitted with the bid. The product

H4  Failure to submit the product cataloguc and the technical publication for each relay/device

I.1. The software for each relay, transducer and measurement device shall be supplied for: -

(i) Setting and programming of all parameters for the relay, measurement and transducer device!

[.2.  Four CDs {or other appropriate memaory device) for each type of software shall be supplied.

1.3. Tt shall be possible 1o mstall each software in at least twenty (20) desktop/laptop computers
without requirement for additional licenses. Where additional licenses are required, the cost

the specific protection I

enterad in the technical

shall be supplied.
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APPENDIX J: PCTO DEVICE CONNECTION CABLE

Twelve (12) sets of each different type of PC to relay/measurement/transducer device
| connection cable and all other integral accessories/tools w0 ensure successful communication
between the Laptop and the relay/device shall be supplied.

APFENDIX K: PACKING AND DELIVERY

K.1. PACKING

(1)  Each item shall be packed properly or protected for shipment from the place of manufacture to
the KPLC store.

1 (1) (i) Each erate of package shall contain a packing list in a waterproof envelope and a copy in

triplicate shall be forwarded to KPLC prior to dispatch. All items of material shall be clearly

marked for easy identification against the packing list.

(11) All cases, packages, etc., shall be clearly marked on the outside 1o indicate the total weight, to

show where the weight is bearing and the correct position of the slings and shall bear an

identification mark relating them to the appropriate shipping documents.

(v} All Accessories necessary for mounting the Relays, Instruments and Control Devices on to the
panels, for terminations of cables or for labelling of LED indications shall be provided with the
Relays, Instroments and Control Devices.
K.2. MARKING
The packaging shall be marked as detailed below.

(a) Consignee: THE KENYA POWER & LIGHTING CO, LTD,
{b) Name of Project: PROTECTIVE RELAYS AND CONTROL DEVICES AND
INSTRUMENTS FOR PROJECTS |

(c) Contract No.:
id) Port of destination:

&) ltem Number, Package number and quantity per package: ==--—----—- =t
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APPENDIX L: DELIVERY

The Suppliet shall deliver all the Protection and Contral items to KPLC bulk Stores at Iziolo

Road, Nairobi.
Before acceptance of the devices, all the relays, Instruments and Control accessories shall be

checked for any physical damage, for completeness and correciness.

The Supplier shall notify KPLC at least one week in advance on hisher date of delivery of the
poods 10 the store.

Together with KPLC s representative the supplier will remove the seals on the packages and
together inspect the goods for adherence to specifications, for completeness and to ensure that
the goods have no physical damage.

Incorrect, damaged or incomplete Relays, Instruments and Control Accessories as per the
Technical Specifications and the accepted offer and the delivery shall not be accepted and the
supplier will take away such goods.

All goods must be supplicd within the stipulated time as per the contract.

APPENDIX M: TENDER AWARD

The tender shall be awarded on the basis of the lowest evaluated bidder for each item; ic., the
Relays, Control devices, Transducers and Measurement [nstruments and Measurement Unit.
Protection relays and control devices offered and which has shown poor performance service in
the system shall be rejected.

For purposes ol reliability of the Power System Protection Systems, Distance Relays Type T and
Line Current Differential Relay Type | may be awarded to two difTerent manufacturers each. The
same case applies to Distanee Protection type [l and Line Current Differential Type IL. This is
however subject to the relays mecting all the requirements of the specifications.

Warranty for all protection relay dévices shall be 3 yvears from the date of delivery to the stores,

Note 1: The cost for hard cover Technical Manuals, Guide and Operation and Maintenance manuals

shall be deemed o be included in the unit cost of the respective Protection relay, Transducer,
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Measurement device and control device, Twelve (12} hard copy original manuals for each relay/device
tvpe shall be supplied together with the relay/device.

Note 2: Each supplier/manufacturer shall supply Twelve (12) Laptop 1o Protection
relay/ Transducer/Measurement device, serial communication cables for the relaysidevices that the
supplier/manufacturer is offered to supply. The cost of the serial communication cables shall be deemed
to be included in the bid price.

Note 3: Soltware for the Protection relays, Transducers and Power measurement units shall be supplied

as indicated elsewhere in these specifications. This softwarc shall be supplied by the

supplier/manufacturer for the items they are offered to supply. The cost of the software shall be deemed

12 be included in the bid price.
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APPENDIX N:

TECHNICAL GUARANTEE PARTICULARS (GTPS) FOR RELAYS,

TRANSDUCERS
CLAUSE KPLC REQUIREMENTS |MANUFACTURER/ SUPPLIER'S OFFER
1 Manufacturers Name and address ‘
* Scope
Applicable standard(s)
4, ] Service conditions(state)
4.2 {General requirements
421 Compliance to climatic aging conditions as per |
[EC 60932 class 2
4.2.2-4.2.4  |Galvanizing /plating of all indoor parts to prevent |
rusting
4.2.5-4.27  |Material used for instrument and relay screws and
: SpPTings
3.2 8 Material used for pashets {
429 Rated supply voltage of relays and measuring
| EVICEs
4.3 1 Materials
j4.3.1.1- Specify all compliance requirements in these
4.3.1.4 clauses
333 Instruments
1321 Instruments to be flush mounted, back connected
. and dust roof as per |[EC 60051
1322 Size of eanalogue meters, scales and maximum
' erTors.
d.3.3. Protective Relays
4.3.3.1 Relayvs to be flush mounted and Numerie design as
per JEC 60253
4.3.3.2 Communication port fype, HMI, and kev pad
4.3.3.3 Belay making and breaking contacts raling
334 Relay DC voltage rating and switching capacity
4.3.3.6-
L Mo use of dropping resistors/diodes
438 Relay thermal ratings and multiplier Settings
1.4.3.10 DIN rail mounting for plug i auxiliary relays
1.4.1 Ratings for Protection Relays and Control
Devices:
i) Secondary rating of relay CTs
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CLAUSE KPLC REQUIREMENTS | MANUFACTURER/ SU PPLIER'S OFFER
i) Secondary Voltage Rating of VT
i) DC auxiliary raling
fiv) Relay trip indication
| |
472 Distance Protection Relay Type 1 '

Manufactures”s Name

Type or Designation name of Relay

Complete order number for offered Relay
MNumerical Design

I'lush mounting design.

Relay suitable for use on a feeder in a 1 &1/2
Breaker substation arrangement.

High speed output relays for circuit breaker
Opening.
Full Scheme Distance relay

Number of similar Relay sold to date w the expon
market: Requirement; 1000

Experience in the manufacture of distance relay
Minimum  operating  voltage and current  for
smpedance measurement/directional sensitivity
Operating time for fast operating output relays
Operating time for other output trip relays
Iripping logic

MNumber of Zones of protection

v Zone Impedance Comparator Characieristics

Vi, Impedance setting range for each Zone
i Communication Aided Schemes for Distance
’ Protection

Communication Aided schemes for Directional
Earth Fauli{DEF) Protection

Pick up setting range for the DEF element

Load Encroachment Discrimination Feature

IFuse Failure Supervision

viii.

ix,
i Weak end in feed & Echo leature
Issued by: Head of Section, Standards Development ' hutlmr:lull-.[i}? Head of Department, Standards

Shgned: %—; | Signed: ‘__r;_f_:_b.[?.r
| Date: 220-09-04 ' - Date: 2020-09-04




: TITLE: Doe. Ne. KEPL6C/4/ L/TSP/13/00] |
} PROTECTIVE RELAYS, lssue Na, 1 |
== CONTROLS DEVICES AND Sarsion 3 |
I INSTRUMENTS- SPECIFICATION | Do
| Kenya Power Date of 2020-00-04 |
| lzxue
Papc &% of 146 |
CLAUSE KPLC REQUIREMENTS MANUFACTURER! SUPPLIER'S OFFER |
i Current reversal guard Feature
il Power Swing Tripping & Blocking function
<iii Voltage Memory Function
i SOTEF Function .
' Settings range for the SOTF Function ’
i Back-up Overcurrent and Earth fault protection
' function
v Under-Frequency and rate of frequency change
' Protection function
Sethings range for the Under- frequéncy and rate of
change Protection
il Settings range for the Backup Owvercurrent and |
' Earth Fault Protection
Circuit Breaker contact wear [eature
Xviii.
i Broken Conductor detection
ot Auto-reclose Function that 15 able to operate as per
' the specifications
i Accuracy for Distance to Fault Location
' Automatic display of fault details on the Relay.
List the fault data displayed
stoci Storage capacity for disturbance records, trip/fault
' records and events records
ecid Synchro-check Function for use with three phase
; auto-recloge
i Fault Locator with automatic Distance to Fault
el indication on the LCD screeén in km.
The last distance to fault Location will always be |
displayed on the screen.
i Relay configuration & parameter settings, Event & ]
' Faull records and LED status are retained upon loss
of relay DC power supply
Bt Metering provided
- Number of Binary Inputs
|
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I
CLAUSE KPLC REQUIREMENTS MANUFACTURER/ SUPPLIER’'S OFFER |
e Number of Binary outputs
|
i Ratings Tor output relay contacts
A Mumber of LEDs
e g Communication protocols
- Communication ports provided
o Type and size of connection terminals for cable
: termination
iy Relay to Laptop connection cables  offered
— Sﬂﬁwarc for relay configuration and parameter
setting and fault data Analysis offered for use with
the relay. Software to be offered in CD form
4.3 Distance Protection Relay Type 11
g Manufacturer’s Name
i; (Type or Designation name of Relay
i.i[,'c':‘m plete order number for offered Relay
sy [Humber of similar Relay sold 1o date to the export
market: Requirement; 1000
i Experience in manufacture of distance relay
Wi L?u’[inlmum operating voltage and current for
impedance measurement/directional sensitivity
ﬂ..l_}-lc- of analogue inputs
it Flush mounting design
Rk MNumerical Design
= Felay Starting Criteria
i Mlmmm ::ni::emfing time
[Tripping logic
lzsued by: Head of Section, Standards Dn\'elnpmti:t. Authorized by: Head of Department, Standards
Signecl: # TR | Eignﬁ:li: __.;Fjﬂh
i . {
Date: 2020-09-04 ] Date: 2020-09-04 i
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CLAUSE KFPLC REQUIREMENTS MANUFACTURER/ SUPPLIER®S OFFER
Mumber of Zones of Protection

1.

Lone Impedance Comparator Characteristics
[mpedance setting range for each Zone
Communication Aided Schemes for Distance

x1.

M1V,

Communication Aided schemes for Directional |
Earth Fault (DEF)

Pick up seftings range for the DEF element
Load Encroachment Discrimination

Fuse Failure Supervision

Weak end [n feed & Echo

Current reversal guard

Vaoltage Memaory funchon

XV,

xwi.

XVl

SOTF

Settings range for the SOTF element

Back-up protection

Settings range for the Backup Owercurrenl and
Earth Fault Protection Element

Voltage protection; seftings range

[Under frequency and Rate of Change of Frequency
Protection

[Settings range for the under-frequency and rate of
change of frequency Protection

Autoreclose Function

Broken Conductor detection

Circuit Breaker contact wear feature

Fault Locator with automatic Distance to Fault
indication on the LCD screen in km

Aecuracy for Distance to Fault Location

XVl

KiK.

EX.

KXl

Automatic display of fault details on the screen.
List the Fault data displayed.

I Ability to display selected load measurements on |
the LCD screen all the time.

Availability of maximum demand values

Storape capacity for disturbance records, trip |
records and events record

KXiil.

Issued by: Head of Section, Standards Development Authorized by: Head of Department, Standards

Signed: _____5__.:__—..1?_

Diate: TOR0-00-(k4

| Bigned:
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| CLAUSE KPLC REQUIREMENTS IMANUFACTURER! SUPPLIER’S OFFE
- Metering provided
AELY.
—_— Number of Binary [nputs
o Number of Binary outputs
Ratings of output relay contacts
Vit Mumber of LEDs
i Communication protocols
g Communication ports provided
- Type and size of connection terminals for cable
] lermination
L Relay to Laptop connection cables offered
il Relay self-diagnostic with watchdog contact, relay
' healthy LED{green) and red LED for relay failure
Software for relay configuration and parameter
setting and  fault data Analysis offered for use with|
the relay. Software 1o be offered in CD form
4.4 Line Current Differential Relay Tyvpe I
i Manufacturer’s Name
i Tvpe or Designation name of Relay
i Complete order number for offered Relay
ot Flush mounting design
. Numerical Desizn
o Number of similar Relay sold to date to the export
1
market: Requirement; 1000
: [Ex perience in manufacture of Line Current
Vil i :
Differential relay
. Minimum operating voltage and current for
; impedance measurement/directional sensitivity
i Minimum operating current /relay sensitivity
 Issued by: Head of Section, Standards Dev:lngr}h_:nl ' Authorized by: Head of Department, Standards

Signed: m\;\ _':x [ Signed: —
- e - ,_———zr-—kr'ﬂ

Date: 2020-09-04 s Date: 2020-09-04
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CLAUSE KPLC REQUIREMENTS MANUFACTURER' SUPPLIER'S OFFER
; MMinimum operating time
) Tripping logic
i Simultanecus Tripping at both ends of the line even
xii. : :
twith no in feed at one end.
i Phase  segregated measurement of  current
) magnitude and phase angle
i High Speed relay operation suitable for protection
) of Transmission line
- Transformer Inrush restraint and ratio and phase
) angle compensation
oy Direct Transfer of Trip Function between the relays
Xvi. A :
via fiber optical cable
- Operates with directly connected fibre cables
it Differential Protection  blocks upon loss  of
; communication to prevent mal-operation
ik Auto-reclose Funetion: Available modes of Autos
) reclose
] Integrated Distance Protection
i Number of Zones for integrated distance Protection
o Zone Impedance Comparator Characteristics
g Impedance Settings range for each Lone
i Automatic Display on the LCD screen of Distance
KN, : |
to Fault in km
i Back up Owercurrent and Earth Fault Protection
et Settings range tor Back up Overcurrent and Earth
) fault Protection Elements
= Sltorage capacity for disturbance records, tnp
KXV
records and events record
— Metering capability
o HNumber of Binary Inputs
[ssued by; Head of Section, Standards Development Authorized bv: Head of Department, Standards
Signed: {—:@ ™ _ Signed: D 1_'
Date; 2020-09-04 Date: 2020-00-04
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Issue
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| cLAusE KPLC REQUIREMENTS MANUFACTURER/ SUPPLIER’S OFFER
T i y =
R Number of Binary outputs
s Batings for relay output contacts
xvii. Ratings for relay cutput contacts
i l'-:"l umber of LEDs
il Relay sclf-diagnostic with watchdog contact, relay
| healthy LED(green) and red LED for relay failure
o Communication protocels
— Communication ports provided
e Type and size of connection terminals for cable ;
termminalion
- Relay to Laptop connection cables offered
i Suf_lware f[lql' relay cmnIiEuTatiqq and parameter
setting and fault data Analysis offered for use with
the relay. Software to be offered in CD form
4.5 Line Current Differential Relay Type 11
; Manufacturer’s Name
s Tvpe or Designation name of Relay
i Complete order number for offered Relay
- Flush mounting design
" Mumber of similar Relay sold o date to the export |
' market: Requirement: 500
i Experience in manufacture of Line: Current
Differential relay
e Minimum operating current /relay sensitivity
it Minimum operating time
- Tripping logic
Issued by: Head of Section, Standards Development | Authorized by: Head of Department, Standards

Signed: ;_':-- E ﬂ E E e Eigmﬁ: q _i
¥
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|
CLAUSE KFPLC REQUIREMENTS MANUFACTURER SUPFLIERS OFFER
" Simullaneous Tripping at both ends of the line
' even with noin feed al ope end.
o Phase segregated measurement of current
| ' magnitude and phase angle
: il Transtormer Inrush restraint and ratio and phase
' angle compensation
T [direct Transfer of Trip Function between the
KA. : .
relays via fiber optical cable
e The differential relays will block upon loss of
' communication between them, to prevent mal-
aperation.
o Status indications of all input, output and internal
' functions,
- Display of Remote end currents on the local relav.
v Display on the LCD screen of Bias and Differential
: currents
il Ability of the Differential relays to send Direct
i inter-trips via the fiber optic cable.
e [Transformer inrush restraint feature
i CT ratio mismatch and phase angle compensation
il Auto-reclose Function: Available modes of Auto-
' reclose
s Integrated Distance Protection
i Mumber of Zones for integrated distance Protection
T fone [mpedance Comparator Characlenstics
i Impedance Settings range for each Zone
v Automatic Display on the LCD sereen of Distance
S to Fault in km.
Back up Overcurrent and Earth Fault Protection
M.
Secttings range for Back up Owvercurrent and Earth
KNV, A
Fault Protection Elemenis
ssued 'Ii'y: Head of Section, Standards Development Avthorized by: Head of Department, Standards
Sizned: e Signed: =
‘ = D . e
Drate: 2020-09-04 v Date: 2020-09-04
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CLAUSE KPLC REQUIREMENTS MANUFACTURER/ SUPPLIER'S OFFER
bt PSlorage capacity for disturbanee records, trip
' records and events record
i Metering capability
et Mumber of Binary Inputs
ki Mumber of Binary outputs
kil Ratings for Relay output Contacts
oy Ability to latch output relays
. F\Iumh:r of LEDs
vkt Communication protocols
L Communication ports provided
— T:.fp; an|:_1 size of connection terminals for cable
fermmination
g Relay to Laptop connection cables offered
ol Relay self-diagnostic with watchdog contact, relay
Ihea.llh}' LED{green) and red LED for relay failure
S Software for relay configuration and parameter
sefting and fault data Analysis offered for use with
the relay. Sofiware 1o be offered in CD form '
4.6 I‘I::tstd Differential Protection for a Twao
| inding Transformer
:R:la}' Manufacturers name
" Lype or designation name of the relay offered
o Complete order number of offered relay
. MNumerical Design
b Flush Mounting design
Issued by: Head of Section, Standards Development | Authorized by: Head of Department, Standards

| Signed: % Signed: JEST="un
| Date: 2020-09-04 ' 7 Date: 2020-09-04
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CLAUSE KFPLC REQUIREMENTS MANUFACTURER' SUPFLIER’S OFFER
- Mumber of similar Relay sold to date to the export
' market: Requirement; 1000
vii Experience in manufaciure of Biased Differential
' Protection relay
il Minimum operating current for biased differential
' ‘relay sensilivity and selling range
o Minimum operating time at 2 x setting
= Provision of unrestrained High-set differential
' zlement and setting range
i Magnetizing Inrush detection method(s) and
: setlings range
i Provigion of Integral CT correction ratio feature
' land setting range
g [ntegral Vector Group compensation feature
xiv Display of HV & LV differential and bias currents
' on the LCD screen
o Storage capacity for Disturbance, Event and
' Irip/Fault records
E Display of Fault cumrents on the LCD
AV, Provision of over-fluxing Alarm and Trip functions
TH 5" Harmonic restraint feature and settings range
S Dual- Bias characteristics
g Relay trip Indication by Red LED
T Mo of Binary Inputs |
P2 I
T Mo. of Binary Outpuis
ity Ratings of relay output contacts
Pl Number of LEDs
A Ability to latch output contacts
Issued by: Head of Section, Standards Development Authorized by: Head of Department, Standards

Signed: %«h Signed: o f
| L L=
Date: 2020-09-04 Date: 2020-09-04
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o I )
CLAUSE KPLC REQUIREMENTS |MANUFACTURER/ SUPPLIER'S OFFER
S Relay self-diagnostic with watchdog contact, relay
healthy LED{green) and red LED for relay failure
—" LCD sereen and Keypad for programming relay
jparameter settings and data access
bl Communication protocols
HR Communication ports provided
2 I'vpe and size of terminals for cable connection
e Software offered for relay configuration and
' rogramming
gy Lapmp to relay connection cable
ey Metering capability
4.7 Restricted Earth Fault
! Relay Manufacturer’s name
. Number of similar Relay sold to date 1o the export
' market; Reguirement; 1000
Expertence in manufacture of Restricted Earth
i,
Fault Relay
v I'vpe or Designation name of Relay
" Complete order number for offered Relay
i Suitable for High Impedance operating principle
: fapplication
i Minimum pick up & setting range
i Relay Operating time at 5 x setling current
e Number of LEDs
" Mumber of Binary inputs
= Number of Binary outputs
|

Issued by: Head of Section, Standards Development

Aunthorized by: Head of Department, Standards

'_Sigm:d'.

Sigmed:

Date: 2020-009-04

| Date: 2020-09-04
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Issue
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KPLC REQUIREMENTS

CLAUSE

i,

Ratings of output relay contacts

MANUTACTURER/ SUPPLIER’S OFFER I

Rl

Kevpad for relay parameter settings and data
ceess

|

Xiv,

Relay sell-diagnostic with watchdog contact, relay
healthy LED{green) and red LED for relay failure

K.

Software for relay configuration and parameter
setting. Software to be offered in CD form

xvl,

Connection cable from Laplop to Relay offered

A8

Stabilizing Resistor

Type and reference number of Stabilizing Resistor
O ffered.

il.

Setting Range of Qffered resistor in Ohms.

1.

Maximum through fault for the REF scheme

49

Voltage Dependent Resistor (Metrosil)

I'ype and reference number of Voltage Dependent
Resistor (VDR) Metrosil offered. Rated voltage of
VDR based on maximum fault current of 25kA.

Both Stabihising Resstor and Veltage dependent
resistor are houwsed in a single box with external
connection terminals suitable panel mounting.

.

Tvpe and size of Relay terminals for cable
connection

v,

Sofiware for relay configuration and parameter
metting. Softwsare to be offered in CD form

Connection cable from Laplop to Relay offered

A.10

Feeder Protection and Bay Control Relay

Relay Manufaclurer’s name

i

Tvpe or Designation name of Relay offered

i,

Complete arder npumber for offered Relay

Esswed by: Head of Section, Standards Developmeni

Authorized by: Head of Department, Standards

| Signed:

% : Signmed:

Date: 2020-09-04 \ Date: 2020-09-04
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| i =
CLAUSE KPLC REQUIREMENTS | MANUFACTURER/ SUPPLIER'S OFFER |

MNumber of similar Relay sold to date 10 the export
markel: Requirement; 1000

Expenience in manufacture of Feeder Protection &
Control Relay

iv.

W,

s MNumerical design
Flush Mounting design

Vil

viii. Number of CT inputs

= Mumber of VT inpuis

Protection and control Functions included in the
relay available in relay and parameter setting range
for each function: O/C, E/F, SEF, etc.. including
highest clements
Settings range for protection and control elements
included in the relay, including time-current
characteristics that are available for assignment o
each protection clement

Auto Heclose Relay Function in the Feeder
Protection Relay.

Auto reclose function and number of autoreclose |
shots passible |
[ndependent settings for each autoreclose shot,
including selectable protection functions to injtiate
autoreclose for edch shot

Start and trip signals of Protection functions are
freely assignable to the various output relays
Broken Conductor Function and settings range

M1,

4.4.11.

iil.

i,

(Circuit Breaker contact wear feature

Relay self-diagnostic with watchdog contact, relay
healthy LED{green) and red LED for relay failure
Relay has circuit breaker close and open push
buttons

vi.

Wil

VIl

Relay LCD screen size

Issued by: Head of Section, Standards I]-e?:lq:rpmﬁni | Authorized by: Head of Department, Standards

Signed: < @ | Signed: e
il L5 ki
Date: 2020-09-04 ' | Date: 2020-09-04




"‘: Y
 PROTECTIVE RELAYS,
T =  CONTROLS DEVICES AND

Kenya Power

INSTRUMENTS- SPECIFICATION | No.

Doc, M. KP1/6C/A /TSP 3001

—

lasue Na. l

Hevision 2

it 2020-09-04

lesup
Page I of 145

| CLAUSE KPLC REQUIREMENTS MAMNUFACTURER/ SUPPLIER’S OFFER
a Free selection of measurements to be displayed on
' the relay screen.
o Bay MIMIC 1o be included on the LCD display
5 Ability to control circuit breaker, disconnectors
- and earth switch on the mimic on relay LCD using
the open and close push buttons on the relay front
face
i Metering/Measurement capability
i Number of LEDS
Xiv. 3 3
MNumber of Binary inputs
s MNumber of Binary outpufs
M Ratings of relay output contacts
i Communicalion ports
Y Communication protocols
Free) Type EI.I'I._Ii siwe of relay werminals for cable
Connechion
" Software for relay configuration and parameter
- seiting, Software to be offered in CD form
s Kevpad for relay parameter settings and data
ACCESS
ki Connection cable from Laptop to Relay offered
A.12 Feeder Protection Relay

Relay Manufacturer's name

1.

Type or Designation name of Relay offered

1.

Complete order number for offered Relay

Number of similar Relay sold to date to the export
market: Reguirement; 1000

Issucd by; Head of Section, Standards Development

Authorized by; Head of Depariment, Standards

. Bigmed:

iﬁ\ o Sig_ll!d : ____-q_‘:b__
A=F

Date: 2020-00-04 ' Date: 2020-09-04
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Date of | 2020-09-04

CLAUSE KPLC REQUIREMENTS

'MANUFACTURER' SUPPLIER'S OFFER

W,

Relay: Requirement

Expenience in manufacture of Feeder Protection

Relay is of Numerical design

Flush mounting design

Number of CT mputs Provided

Number of VT inputs provided

Protection Functions included in the relay

Setting range for the various protection elements.

slmtipnssil:nia

Auto=recloge function and number of autoreclose

autoreclose for each shot

Independent settings for each auto-reclose shot and
free selection of protection functions 1o initiate

Broken Conductor Function and seltings range

Bttons

Relay has circuit breaker close and apen push

Relay LCD screen size

the relay screen

I'ree selection of measurements to be displayed on

Metering/Measurement capability

[Wumber of LEDS

KK

Number of Binary inputs

Communication ports

e MNumbet of Binary outputs
%xii. .
Ratings of output relays contacts
e start and Trip Contacts of the protection elements
ghall be freely configurable,
ANV,

| Issucd by: Head of Section, Standards Development

Authorized by: Head of Department, Standards

Signed: B i, WA A
o AR

Signed: %Sﬂ
| Date: 2020-09-04 ' “'13"

Duwte: 2020-04%-D4
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|
|
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|

CLAUSE KPLC REQUIREMENTS MANUFACTURER! SUPPLIER'S OFFER

T Communication protocols

HEVL

Circuit Breaker contact wear feature |
Felay self-diagnostic with watchdog contact, relay |
healthy LED{green) and red LED for relay failure |

AU

Storage capacity for disturbance, event and fault

KXVIIL
records

bt b M:tﬁﬁuwcasumm:n! i:.ﬂpkﬂ:l]ﬁh'

Software for relay configuration and parameter

HNX. .
seiting. Software to be offered in CD form

i {_onnection cable from Laptop to Relay offered

Type and size of relay terminals for cable

KANIL i
COnnaciion

de — B

413 | Three Phase Directional Overcurrent and Earth

Fault Relay |
Manufacturer’s Mame I
|

s Type or Designation name of Relay

iy Complete order number for offered Relay

Mumber of similar Relay sold 1o date to the export

v, .
market: Requirement; 1000

Experience in manufscture of Three Phase
Directional Overcurrent & Earth Fault Relay

vi. Numerical/digital design

vii. :
Flush mounting

Software for relay configuration and parameter
setting and fault data Analysis offered for use with
the relay. Software to be offered in CD form

Vil

Protection Functions oflerad and the parameters
setting range : DOYC, DE/F, for both low set and
h'[gh sel elemeants

Issued by: Head of Section, Standards Development Authorized by: Head of Department, Standards I|

Signed; ﬁ- A Signed;
Drate: 2020-00-044 . r - .. Drate: 20200904

__.::_”__; —
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Page 104 of 146

CLAUSE KPLC REQUIREMENTS MANUFACTURER! SUPFLIER'S OFFER
i Time-Current characteristics available for all
' protection elements or stages
= (uadrature connection of polarizing voltage
o Free assignment of the directional feature to all
: hase and earth fault protection elements
i Operating range: maximum relay torque angle
Dther protection Functions included in the relay
s Setting range for Relay Characteristic Angle
vl Circuil Breaker contact wear feature
il Sensitivity of the directional element: minimum
iRy operating values for voltage and current
wviii Connection cable from Laptlop to Relay offered
s Number of similar Relay sold to date o the export
: market: minimum - 1000
o Experience in manufacture of Directional
= Overcurrent and Earth Fault Relay in vears
sy MNumber of LEDs
W Number of Binary Inputs
- MNumber of Binary outputs
i Ratings for output relays contacts
St [Free assignment to output relays of start and trip
) signal of Protection functions
|
e Communication ports
i Communication protocols
xxviii Relay sclf-diagnostic with watchdog contact, relay
' healthy LED(green) and red LED for relay failure |
e LCD screen size
1
Issuid by: Head of Section, Standards Development Authorized h.z.:..' Head of Department, Standards

Signed: = - Signed: ____,::1':_;-;-‘——
Dhate: 20Z0-09-1k4 J Date: 2020-09-04
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Mumber of LEDs

CLAUSE KPLC REQUIREMENTS MANUFACTURER/ SUPPLIER™S OFFER
Slorage capacily for disturbance, event and
NEXN, B
Irip/fault records
PR Metering/Measurement capability
AT Software for relay configuration and parameter
: setting. Software to be offered in CD form
— Connection cable from Laptop 10 Relay offiered
i IT].-'pc .'iz_m:I size of relay terminals for cable
connection
I
1.4.14 hree Phase Overcurrent and Earth Fault
Relay
i MManufacturer™s Name
s 1'ype or Designation name of Relay
i (Complete order number for offercd Relay
W Number of similar Relay sold 1o date 1o the export
: market: Requirement; 1000
- Experience in manufacture of Three Phase
' Overcurrent and Earth Fault Relay
b Numerical/Digital design
s Flush mounting
b Protection Functions offered and the parameters
' setting range for all protection elements
e Time-current characteristics available for various
: Overcurrent, Earth fault elements and other
tection elements 1
& Broken Conductor Function
s Under frequency Protection .
i Circuit Breaker contact wear feature |
Xiii.,

Izsued by: Hend of Section, Standards Development

| Authorized by: Head of Department, Standards

Signed:

Signed:

_______'CF_-..—-@‘_-_—JFH—

Date: 2020-09-04

Date: 2020-090-04 |
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CLAUSE

KPLC REQUIREMENTS

MANUFACTURER/ SUPPLIER’S OFFER |

xiv.

MNumber of Binary Inputs

Number of Binary outputs

Ratings of output relays contacts

Communication ports

Communicalion protocols

Circuit Breaker maintenance

Relay self-diagnostic with watchdog contact,
relay healthy LED{green) and red LED for relay
failure

XL

Configuration of Start and irip contacts

Storage capacity for disturbance, event and

xxii.
: tripTault records
e Metering/Measurement capability
et size of LCD screen
T Felay Keypad for relay parameter setting and data
ACCess
sl !Suﬂwam for relay configuration and parameter
' seting. Software to be offered in CD form
A Connection cable from Laptop to Relay offered
- Type an_d size of relay terminals for cable
connection
S Software for relay configuration and parameter
setting and fault data Analysis offered for use with
the relay. Software to be offered in CD form
d.4.15 FEarth Fault Relay

Manufacturer’s Name

Type or Designation name of Relay

Authorized by: Head of Department, Standards

Rigned:

Signed:

———f

Drvate: 2020-09-04

Dhaie; 2020-09-04
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CLAUSE KPLC REQUIREMENTS MANUFACTURER/ SUPPLIER’S OFFER
i Complete order number for offered Relay
o Mumber of similar Relay sold to date to the export
' market: Reguirement; 1000
i Experience in manufacture of Earth Faull Relay
. I
b Numeric/Digital design
V. Panel mounting design
il Software for relay configuration and parameter |
' setting and fault data Analysis offered for use with
the relay. Software to be offered in CD form
o Parameter settings range for low set and high set
) elements
ot Time-Current Characteristics available in the relay
- Circuit Breaker Contact wear feature
i Felay self-diagnostic with watchdog contact, relay
) healthy LED(green) and red LED for relay faslure
i Relay Drop offiPick up Ratio
el Size of LCD screen
i Relay Keypad for programming of relay setfings
and data access
ik Number of LEDs
e Number of Binary Inputs
XVl MNumber of Binary outputs
NiX. Rati , -
tings of outpul relays contacts
T Communication ports
g Communication protocols
xxil,

Circuit Breaker maintenance

I Issued by: Head of Section, Standards Development

Authorized byv: Head of Department. Standards

| Signed:
|

L =— = * -

i Date: 2020-09-04
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Drate: 2020-0-04
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CLAUSE KPLC REQUIREMENTS | MANUFACTURER! SUPPLIER'S OFFER

i storage capacity for disturbance, event and
| i trip/fault records
RV Meterning/Measurement capability
i Software for relay configuration and parameter
' sciting. Software 1o be offered in CD form

— Connection cable from Laptop to Relay offered

SR, Communicalion ports

T Communication protocols
s Type and size of relay terminals for cable

connection

A6

Sensitive Earth Fault Relay.

Manulfacturer's Mame

Type or Designation name of Relay

Complete order number for offered Relay

Number of similar Relay sold to date to the export

o market: Reguirement; 1000
. Experience in manufaeture of Sensitive Earth Fault
' Relay
i Numerical/digital design
i Flush mounting
viil Soltware for relay configuration and parameter
' setting and fault data Analysis offered for use with
fhe relay. Software to be offered in CD form
3 |
) [Pick up Current seuting range
= Defimite Time delay setting range
iy Drop offPick up ratio
i Relay sclf-diagnostic with watchdog contact, relay
M healthy LED(green) and red LED for relay failure
Issued by: Head of Section, Standards Development Authorized by: Head of Department, Standards
Signed: Dt Signed: =
Date: 2020-09-04 ! | Date: 2020-09-04
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CLAUSE KPLC REQUIREMENTS MANUFACTURER/ SUPPLIER™S OFFER
s Number of LEDs
X% Wumber of Binary Inputs
e Mumber of Binary outputs
. !R atings of outpul relays conlacts
|
il Communication ports
|
R Communication protocols
-
I e Keyvpad for manual programming of relay settings
s Circuit Breaker contact wear feature
it Storage capacity for disturbance, event and
! trip/fault records
_ xxil. Metering/Measurement capability
| sxii Connection cable from Laptop to Relay offered
r e Type and size of relay terminals for cable
| : nnection
— ftware for relay configuration and parameter
' tting and fault data Analysis offered for use with
the relay. Software 1o be offered in CD form
A.17 | Electrical Reset-Trip Relay
-t Manufacturer’s Name
" ;T'_n,rpe or Designation name of Trip Relay
i Complete order number for offered Tnp Relay
v MNumber of similar Trip Relay sold to date 1o the
: export market: Requirement; 1000
¥ Experience in manufacture of Trip Relav:
i Flush Design
Issued by: Head of Section, Standards Development Authorized by: Head of Department, Standards
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CLAUSE KEPLC REQUIREMENTS MANUFACTURER/ SUPPLIER’S OFFER
il High Burden trip relay; immune to capacitance
discharge and leakage currents
— Shall be electrically reseitable
b Mumber and configuration of output contacts
% Chutput cantact rating
5 Relay flag on operation
il Tvpe and size of relay terminals for cable
R connection
i Size : Ixhxb
S Helay terminals are indelibly marked
4.18 Self-Reset Trip Relay
L Manufacturer’s Name
i L'ype or Designation name of Trip Relay
= Complete order number for offered Trip Relay
. Eumbcr of similar Trip Relay sold to date to the
export market: Requirement; 1000
|
" ‘Experience in manufacture of Trip Relay:
b Flush Design
vil High Burden trip relay; immune 1o capacitance
' discharge and leakage currents
g Shall be electrically resettable
i Mumber and configuration of output contacts
: Chutput coniact rating
:'“' Relay flag on operation

Izsued by: Head of Section, Standards Development

‘Authorized by: Head of Dtpﬁrtmtil, Standards

Signed:

5iguedF:

Drater 2020-00-04

)

Date: 2020-09-04
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CLAUSE KPLC REQUIREMENTS MANUFACTURER! SUPPLIER'S OFFER
i Type and size of relay terminals for cable
Cconneshion
i Size: Ixhob |
KV,

Relay terminals are indelibly marked

4410 Low Power Overcurrent and Earth Fault
Protective relays

General Requirements

A, 42,43 To meet specified requirements S lale
4.19.1 Point of application of the relay Specifv
4.19.2-3  Btate how the relay initiates Changeover and
discriminates between overcurrent and earth faulls siate
41941 E‘Jerfnrmanmz Characteristics of Low Power
vercurrent and Earth Fault Relays
Eelay contact ratings VDC, (A)'s and switching
capacity
Svstem frequency, State
CT inputs and connection Type(A) Specifv
Standard of manufacture of LPCT State
Current setting range (A) State |
Rated VT secondary voltage (V) State |
DC auxiliary rating, VDC otale
Felay trip operation indication for measurement
relays State
A4.19.4.2 Protection Functions
State protection funclions provided State
4.19.5 Dedicated CT for Sensitive Earth Specify
A4.19.6 Current Settings range for overcurrent specily
4.19.7 Currenl Settings range for earth fault kpecify
A.19.8 Stages for High Set element setting ranges and
Hime delay specily
4199 IDMT characteristics and standards Specify
A4.19.10 Time Setting Multiplier Elate
A4.19.11 Current Setting for Earth Fault function Elate
4.19.12 Definite Time delay Characteristios for Sensitive
carth Fault function settings Siate
4.19.13 Measurement done by the relay Etate
-Issued by: Head of Section, Standards Development Authorized by: Head of Department, Standards
Signed: @_-— Signed: ___C:_’_;;_.:{‘,—_
Ao s [
Date; 2020-09-04 ' ¥ Drate: 2r20-049-04
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CLAUSE KPLC REQUIREMENTS MANUFACTURER/ SUPPLIER'S OFFER
4.15.14 Under Voltage settings range Stale
A.19.15 Over Voltage settings range State
41916 Time for under voltage and overvoltage(
minimun) Slate
1917 Auto reclose function requirements State
H.4.19.18 Data storage records( Fault'trip, events,
disturbance) State
4.19.19  Relay conligurable outputs slale
4.19.20 Indication of protection operation Etate
4.19.21 Feeder protection auto reclose function in the relay specify
4.19.22 Additional Features ' I
(i) Relay self-diagnostic indications Epecify
(il MNumber of LED alarm annunciators state
(1ii) Binary Inputs and ratings State
{iv) Binary Outputs and ratings State
(v) CD screen Slale
{vi} Feypad Slate
(vit)  Relay Terminals - screw type, at least 4mm? cable,
located at the back of the relay (except for phase
CT inputs which are LPCT terminals). State
{viii} The relay applicable protocol
{ix) software for configuration, relay parameter
settings, downloading and analysing the relay fault
data slate
(%) Broken conductor protection function Frovide
(%) Circuit Breaker contact wear function Provide
{xi1) Permanency of events and fault records specify
(xiit)  PMeans of identifying fault type and stage of
rotection state
. (%iv) Trip and start contacts configurability Siate
4,19.23 Relay Communication
{1) Ponts for Communication State
(i} Laptop connection cable State
-4.20 Trip Circuit Supervision Relay Type | I
1 Manufaclurer's Name .
| % Type or Designation name of TCS Relay

Issued by: Head of Section, Standards Development

Authorized by, Head of Depariment, Standards

Signed:

Signed:

Daate: 2020-09-04

Date; 2020-09-04
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CLAUSE KPLC REQUIREMENTS MANUFACTURERS SUPPLIER'S OFFER
i Complete order number for offered TCS Relay
" Number of similar TCS Relay sold to date to the
’ export market: Requirement; 1000
: Expenence in manufacture of Trp Circuil
' Supervision Relay
vi Trip Coil supervision for both Circuit Breaker in
: clozed and open positions
vii TCS healthy indication
TCS faulty indication
viil. :
" Inherent operation time delay
i Mumber, rating and configuration of contacts
f Flush mounting
xl.
i I'ype and size of relay terminals for cable
: connection
Rt Relay terminals are indelibly marked
it Size : Ixhxb
421 Trip Circuit Supervision Relay Type 11 '
: MManufacturer's Name
i Tvpe or Designation name of TCS Relay
o Complete order number for offered TCS Relay
- Mumber of similar TCS Relay sold to date to the
' cxport market: Reguirement; 1000
T Experience in manufacture of Trip Circuit
' Supervision Relay ;
" Trip Coil supervision for both CB in closed and |
' open positions
vii ['CS healthy flag indication

Issued by; Head of Section, Standards Development

Authorized by: Head of Department, Standards

Signed:

Date: 2020-09-04

e Sizned: y
ﬂig”'f:%- .—.E‘_rlr-_

Drate: 2020-09-{:4
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CLALUSE | KPLC REQUIREMENTS MANUFACTURER/ SUPPLIER'S OFFER
Anherent operation time delay

vili.

= TCS faulty flagfindication

(Number, rating and configuration of contacts

v Relay Terminals are inherently marked

il 35mm DN rail mounting

xiii. Type and size of relay terminals for cable
conneclion

4.22 Auxiliary Relays for Transformer Mechanical
Protection Trip Funetion Tyvpe |
Nanufacturer's Name

e Type or Designation name of Auxiliary Relay

Complete order number for offered Auxiliary
Relay

tumber of similar Auxiliary Relay sold 1o date o
the export market: Requirement; 2000
hManufacturer's Experience in manufacture of
Auxiliary Relay type |

1ik.

V.

L Relay operating time

Vil ; 3
Mumber of relay elements per casing

viti .
- Draw out design

Hand reset contacts and red flag

Suitable for DIN Rail mounting

xl. Mumber of NO contacts and rating

L i Type and size of relay terminals for cable

lermination

Lssued by: Head of Section, Standards Development | Authorized by; Head of Department, Standards

Signed: o Signed: ._g::f_'___.{j__
Date: 2020-09-04 ' Date: 2020-09-04
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CLAUSE

KPLC REQUIREMENTS MANUFACTURER/ SUPPLIER'S OFFER |

xiii.

Relay terminals indelibly marked

K1V,

Size - [xhixh

A.23

Auxiliary Relavs for Transformer Mechanical
Protection Trip Functions Type I1

Manufacturer's Name

ii.

T'yvpe or Designation name of Auxiliary Relay

.

Complete order number for offered Auxiliary
Relay

iv.

Mumber of similar Auxiliary Relay sold to date to
the export market: Reguirement; 2000

Manufacturer's Experience in manufacture of
Auxihary Relay type 1

Relay operating time

Vil

Self-reset contacts with red operation flag

viil,

Relay supplied complete with mounting base

ix.

35 mm DIN Rail mounling

MNumber of NO contacts and rating

%1.

Type and size of relay terminals for cable
termination

®11.

Relay terminals indelibly marked

xiii.

Size ; [xhxb

424

Auxiliary Relays for Transformer Mechanical
Protection Alarm Functions Type L1

Manufacturer’s MName

.

I'ype or Designation name of Auxiliary Relay

Isswed byv: Head of Section, Standards Developoeent Authorized by: Head of Department, Standards

Signed:

f%‘—_ - Signed: —
Sl -

Date: 2020-09-04 ; J Date: 2020-09-04
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CLAUSE KPLC REQUIREMENTS MANUFACTURER/ SUPPLIER’S OFFER
i Complete order number for offered Auxiliary
' Relay

- Number of similar Auxiliary Relay sold to date to |
the export market: Requirement; 2000

3 Manufacturer’s Experience in manufacture of
Auxiliary Relay type 11l

v Relay operating time

vii.

self-reset contacts and red operational indicator

T Relay operating speed
i One element per casing
i, ; ; :
Helay supplied completed with mounting base
e 33 mm DIN Rail mounting
. ; . .
- MNumber of NO contacts and rating
it Tvpe and size of relay terminals for cable
Lermingtion
Miv, i L -
[Relay terminals indelibly marked
i Size : Ixhxb
4,25 Bistable Auxiliary relays
0 Manufacturer’s Name
5 ['ype or Designation name of Bistable auxiliarv
Relay
i Complete arder number for offered Bistable
puxiliary Relay
b umber of similar Bistable auxiliary Relay sold to
date 10 the export market: Reguirement; 2000
o Experience in manufacture of Bistable auxiliary

relay

Vi,

The relay has two operating coils

Issued by: Head of Section, Standards Development

| Authorized by: Head of Department, Standards

I Signed:

| Date: 2020-09-04

_ . T éign e ; __,::r___i___
. .I'C . — J
Drate: 2020-09-04
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CLAUSE KPLC REQUIREMENTS MANUFACTURERS SUPPLIER'S OFFER

Vil.

Relay operating time
|

viil.

35 mm DIN Rail mounting

g MNumber of NO contacts and rating

Type and size of relay terminals for cable

X L
terminaiion

Number of similar Relay sold to date to the export

Kl .
market: Requirement; 1004

A.26 | DC Supply Under Voltage Relay

“anufacturer”s Wame

Type or Designation name of DC supply under
voltage Relay

Complete order number for offered DC supply
under voliage Relay

Number of similar DC supply under voltage
Relay sold to date to the export market:
Fequirement; 1000

Experience in manufacture of DC Supply Under-
voltage relays

[Lelays pick up and drop off value. NI: nominal

" lating is 110 V DC

vii.
ACCUTACY

Rl Number and rating of relay contacts

Panel maounting design

Relay flag for under-voltage indication

Xi. Self-reset flag

Type and size of relay terminals for cable

ik, { v
connection

4.4.27 Annunciater Relay Type |

Manufacturer’s Name

T Type or Designation name of Annunciator Relay

Issued by: Head of Section, Standards Development | Authorized by; Head of Department, Standards

Sizned: T ' Signed: T
g - | -

Diate: 2020-09-04 ¥ Drate; 2020-00-i4
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| CLAUSE KPLC REQUIREMENTS

MANUFACTURER SUPPLIER'S OFFER

1.
Relay

Number of similar Annunciater Relay sold to date

v, :
to the export market: Requirement; 1000

Years of Experience in the manufacture of
Annungciator relays

" MNumerie/Digital design

it Panel flush mounting design

vili.
H Alarm management bullons

Mumber of alarm elementsfwindows

| Complete order number for ofTered Annunciator

Method of programming the Alarms

o Behaviour of alarms upon loss of auxiliary DC

supply

Hii.

LED colour for each alarm ON Indication I

%0, ‘ i
Years of Service in Kenya Power

= Field confgurable labels

Alarm elements freely assigned to URGENT or

s NON-URGENT alarm bus and to output relays

URGENT & NON-URGENT alarms shall be

MVL :
assigned to separate output relays

s Number of contacty for output relays

Tvpe and size of relay terminals for cable

ALTI >
COnreeclian

4.4.28 Annunciator Relay Tyvpe 11

Manufacturer's Name

Type or Designation name of Annunciator Relay

Complete order number for offered Annunciator

HITR R.EEEI.!.' |

| Issued by: Head of Section, Standards Development Authorized by: Head of Department, Standards

| Signed: = ] Signed: = s

| L. A

Date: 2020-09-04 : / Date: 2020-09-04
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CLAUSE | KPLC REQUIREMENTS MANUFACTURERS SUPPLIER'S OFTER
= [Number of similar Annunciator Relay sold o
; date to the export markeat: Reguirement; 1000
- Years of Experience in the manufacture of
) Annunciator relays
i MNumerical/Digital design
vii Panel flush mounting design
s Alarm management butlons
s Mumber of alarm elements'windows
= Method of programming the alarms
% Behavioor of alamms upon loss of auxiliary DC
‘ - supply
- s LED colour for alarm ON Indication
oot Years of service in Kenva Power
A Field configurable labels
- Alarm elements freely configurable to URGENT
or MON-UURGENT alarm bus and to output relays
o MNumber of contacts for output relays
Vil Tvpe and size of relay terminals for cable
' connection
4.4.249 Annunciator Relay Tyvpe 11

hanufacturer's Mame

I

Type or Designation name of Annunciator Relay

i,

Service experience in KPLC

.

Complete order number for offered Annunciator
Relay

Number of similar  Annunciator Belays sold to
date 1o the export market: Requirement; 1000

Issued by: Head of Section, Standards Development

Auvthorized by: Head of Department, Standards

Sirmed:

. Signed: —
Gy o :

Date: 2020-09-04 || Date: 2020-00-04
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CLAUSE KPLC REQUIREMENTS MANUFACTURERS SUPPLIER'S OFFER
u Years of Experience in the manufacture of
' Annuneciator relays
Vi, Numerie/Digital design
vii Panel flush mounting desien
% Alarm management buttons
2 Number of alarm elements/windows
i Method of programming the Alarms
i Behaviour of alarms wpon loss of auxiliary DC
' supply
o Years of Service in Kenya Power
Xiv. :
Ficld confizurable labels
e LEID} colour for alarm ON Indication
- Adarm elements freely configurable to URGENT
R or NON-URGENT alarm bus and to output relays
i Number of contacts for output relays
Type and size of relay terminals for cable
Conneclion
4.30 [Electronic Hooter
' : Manufacturer's Name
it Iype or Designation name of Electronic Hooter
i Complete order number for offered Electronic
' Hooter
e ﬁumbcr of similar Electronic Hooters sold 1o
- date to the export market: Requirement; 500
o \Years of Experience in the manufacture of
: Electronic Hooters
W Panel mounting design I
Issued by: Head of Section, Standards D-Ev:lupmtui Authorized bv: Head of Department, Standards I|
Signed: =—r—, Signed: ~=-=-i_—|__—""_l"‘”
Date: 2020-09-04 '1'. Date: 2020-09-04
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CLAUSE KPLC REQUIREMENTS MANUFACTURER' SUPPLIER'S OFFER
Wil Maximum output in dB{A)
T Physical size of hooter
ix.
Type of Tone
g Continuous operating mode
. Type and size of relay terminals for cable
' CORnection
A.31 Anti-condensation Heater
; Manufacturer’s Name
i Manufacturer's Experience
2 Type or Designation name of Heater
i Complete order number for offered Heater
% MNumber of similar Heaters sold 1o dae to the
' export market: Requirement; 1000
s Rated voltage and power
Vil |fake/finish of heater body
Vi, Suitable for mounting on DIN rail
- Type and size of heater terminals for cable
: connection
.32 Hygrostat
; Manufacturer’s Name 1
5 Manufacturer's experience
Ty Type or Degignation name of Hygrostal 1
" Complete order number for offered Hygrostat
[Eﬂﬂj'hy: Head of Section, Standards Development | Authorized by: Head of Department, Standards
! Signed: o Signed: _____L:F—_"—E_
| e =
| Date: Z020-09-04 \ Draate: 2020-09-04
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CLAUSE KPLC REQUIREMENTS MANUFACTURERS SUPPLIER’S OFFER
? Mumber of similar Hygrostat sold to date to the
) export market: Reguirement; 1000
b Temperature and Humidity setting range
i Suitable for mounting on DIN rail
2 Pated power supply
i Contacts configuration
4.33 Discrepancy Switch for Circuit Breaker Control |
i Manufacturer’s Name
& Tvpe or Designation name of Discrepancy switch
i Complete order number for offered Discrepancy
' switch
v MNumber of similar Discrepancy switches sold to
' date to the export market: Requirement: 1000
v Experience in manufacture of Discrepancy Switch
iz Panel mounting design
vii Wumber and configuration of contacts for close and
' Dpen gperations
i Indelibly marked rectangular escutcheon plate
' with closing and opening positions clearly marked
ik Hating of discrepancy white illumination bulb
i I'ype and size of switch contacts for cable
' lermination
i Contacts indelibly marked
4.4.34 [Circuit Breaker Close/Open Control Switch
i Manufacturer's Name
i Manufacturer’s experience
' Issucd by: Head of Section, Standards Development Authorized by: Head of Department, Standards

Signed: nﬁ'—-ﬂ Signed: ____,ﬁ—-r'-lﬁ'—‘
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CLAUSE KPLC REQUIREMENTS MANUFACTURER/ SUPFPLIER'S OFFER
Type or Designanon name of Cireuil Breaker
E1L. ;
close/open control switch
s Complete order number for offered Circuit breaker
z close/open control switch
5 Years of experience in the manufaciure of the
| ’ Circuit Breaker close/open control switch
v, . ;
Mechanical interlock
ey Contacls rating and configuration
Type and size of switch terminals for cable
viii. ’ :
connection
435 Push Button Switches for Coreutt Breaker
lose/Qpen Operation Type 1
; Manufacturer's Name
” Type or Designation name of Circuit Breaker
i close/open push bution switch
3 Complete order number for offered Circuil
' Breaker close/open push button swiich
by Years of experience in the manufacture of push
: button switches
v Shrouded and well recessed
ki Panel mounting design
i Contacts rating
- Switch colour for open and label
o Switch Colour for Close and label
g Tvpe and Size of switch terminals for cable
o connection
A36 [Push Button Switch for Alarm/Trip Relay Reset

- Type 11

Manufacturer's Mame

Tssued by: Head of Section, Standards Development

Authorized by: Head of Department, Standards

Sizmed:

p - Signed: __‘:,_C.;.(:_,
Date: 2020-09-04 ' : | Drate; 2020-09-04 '
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KPLC REQUIREMENTS

MANUFACTURER' SUPPLIER'S OFFER

I_ELAUSF',

11

Manufacturer's experience

1.

Type or Designation name of Push button switch

Complete order number for offered push button
swilch

Complete order number for offered Push Button
switch

Years of Experience in the manufacture of push

Vi. .
bution switches
i shrowdad and well recessed
bl Flush mounting design
e Contacts rating
LY Switch colour
i Type and Size of swilch terminals for cable
conncction
4.37 Local/Remote Selector Switch

Manufacturer's Mame

T'ype ar Designation name of the Local/Remote
switch

Complete order number for offered Local Remote
swilch

Years of experience in the manufactore of the

switch

|'F|u5h mounting

vi.

Contacts Rating and configuration

Vil,

Indelible labelling on escuicheon plate

Vil

Tyvpe and size of switch terminals for cahle
Connection

4.4.38

|OFF/LocaliRemuote Selector Switch

Issued by: Head of Section, Standards [-l-l:-wllupml:nt

Authorized by: Head of Department, Standards

Signed:

'::—. ; otk

Date: 2020-09-04 ]

Signed:
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| Date: 2020-09-04
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CLAUSE KPLC REQUIREMENTS MANUFACTURER SUPPLIER'S OFFER
Manufacturer’s Name

I

i Manufacturer’s experience

bt (Type or Designation name ﬂf"Diﬁcr:pﬂnc}r swilch

Complete order number for offered Discrepancy
switch

Panel mounting design

¥ lCl::nlas.:ts Rating and configuration

5 Indelible labelling on escutcheon plate

Type and size of switch terminals for cable
connection

vili.

4.4,39 ON/OFF Selector Switch
MManufacturer's Name

i Manufacturer’s experience

o Type or Designabion name of Discrepancy switch

i Complete order number for offered On/off switch

Panel mounting design

¥ Contacts Rating and configuration

vii, [ndelible labelling on escutcheon plate

Type and size of switch terminals for cable
connection

viil,

4.4.40 | Semaphore for [solator and Earth Switch |
Mosition Indication
Manufacturer’s Name

i Wanufacturer's experience

Fssued by: Hend of Section, Standards Development Authorized by: Head of Department, Standards

Sizned; Signed: i -.__,;___

Date: 2020-09-04

Date: 2020-09-04
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| Page 136 00 146
| CLAUSE KPLC REQUIREMENTS MANUFACTURER/ SUPPLIER'S OFFER

i Type or Designation name of semaphore

Complete order number for offered Semaphore

1.
2 IFann:] mounting desizn
vi. Red LED Indications for Closed and Green LED
Indication Open stalus
wii Shall be of circular or rectangular front appearance |
vili T'ype and size on semaphore terminals for cable
- conneclion
i Number of similar Semaphore sold to date to the
' export marker: Requirement; 500
A.41 LED Indicating Lamps
3 Manufacturer’s Name
N Manufacturer's experience
i T'ype or Designation name of LED Indicating
Lamps
& Complete onder number for offered LED Indicating
|
Larmps
% Panel mounting design
|
vi. s
LED lamp rating in watts
Dueation for continuous operation
4.42 Miniature Circuit Breaker Type [
Manufacturer’s Name

F&tﬂnufactu rer’s Experience

Tvpe or Designation name of Miniature Circuit
Breaker

Complete order number for offered Miniature
Circuit breaker

MNumber of poles

.

Issued ln': Head of Section, Standarids [Iewlﬂp;ﬁt:nl

Signed: %@_ Signed: __-dd—?"“‘_é'_
7 ¥ -‘_.- F

Date: 2020-09-04 ¥ Date: 2020-09-04
|

Authorized by: Head of Department, Standards
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TITLE:
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Revision 2
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CLAUSE KPLC REQUIREMENTS MANUFACTURERS SUFFLIER’S OFFER
W Une(l) Mormally Closed{NC) auxiliary contact
i Rated operating & insulating voliage
b (hverload selling in Amps
e COvercurrent releass rating in Amps
= Electrical & mechanical endurance
. Mumber of Contacls
i QN/OFF status indication
|
— DN rail mounting
wiv. Type and size of terminals
_E.d;.rﬁ Miniature Circuit Breaker Type 11
-l Manufacturer's Name
i Manufacturer’s Experience
s Type or Designation name of Mimature Cireuit
Breaker
i Complete order number for offered Miniature
g Cireuit breaker
. Thres pole configuration
Yo Rated operating & insulating voltage
¥ Rated short-circuit current
s Rated current
5 Electrical & mechanical endurance
i Tripping characteristic
Xl

One(1) Normally Cloged{NC) auxiliary contact

Issued by: Head of Section, Standards Development

Authorized by: Head of Department, Standards

Signed;

Sizned;

Date: 2020-09-0k4

gt

Dage: 20:20-09-014
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Kenya Power Date of 2020-09-04
| 8% ue
1 | [ Pagc 128 of 146
CLAUSE KPLC REQUIREMENTS MANUFACTURER/ SUPPLIER'S OFFER
o OM/OFF status indication
e DM rail mounting
i Type and size of lerminals
444 Miniature Circuit Breaker Type 111
: Manufacturer’s Name
i Manufacturer’s experience
i Type or Designation name of Miniature Circuit
L Breaker
. Complete order number for offered Miniature
Circuit breaker
- One Pole Configuration
L " Rated operaling & insulating voltage
e Rated short=circuit current
v Rated current
= Electrical & mechanical endurance
z3 Tripping Characteristic
. One{l) Normally Closed(NC) auxiliary contact
e ON/OFF status indication
i | rail mounting
i [ ype and size of terminals
1.4.45 Miniature Circuit Breaker Type IV

Manufacturer's Wame

lssuwed by: Head of Section, Standards Development

| Authorized by: Head of Department, Standards

| Sigmed:

Signed:

=

“Date: 2020-09-04

Drate: 2020-09-04
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| TITLE:
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(CETTTI LT 1

Rivision Z

Duteof | 2020-09-04

lesiee

Fage 129 ol 146

CLAUSE | KPLC REQUIREMENTS

MANUFACTURER! SUPPLIER’S OFFER

' ii.

[anufacturer's Experience

1l

(Type or Designation namé of Miniature Crreuit
Dreaker

Complete order number for offered  Miniature

v, 2
!'CII'GIHE breaker
; l"l'u.-ﬁ Pole Configuration
e Rated operating & insulating voltage
Hh Rated short-circuit current
ik Rated current
£ Electrical & mechanical endurance
5 Tripping Characteristic
- Omne(1) Normally Closad(NC) auxiliary contact
M ION/OFF status indication
I s DIN rail mounting
S Type and size of terminals
446 Miniature Cireuit Breaker Type V
-l Manufacturer's Name
& Manufacturer’s Experience
” Type or Designation name of Miniature Circuit
: Breaker
i Complele order number for offered Mintature
: Circuit breaker
4 Two Pole Configuration
Vi.

Fated operating & insulating voltage

Essued by: Head of Section, Standards Development

Authorized by; Head of Department, Standards

Sigmed:

T Signed: ___,;:____*_-p-'i\_—
Date: 2020-09-04 ] Dhate: 2020-09-04 '




TITLE: | Dac, Mo, KP1/6Ci4/ 1/ TSP/13/001

) = —
] PROTECTIVE RELAYS, lsswe Mo |
N - CONTROLS DEVICES AND T
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Isz i
Is’fJ:u 130l 146G

P
e

CLAUSE KPLC REQUIREMENTS MANUFACTURER! SUPPLIER'S OFFER

Wil

Rated short-cincuit current

vili.
Fated current

Electrical & mechanical endurance

Tripping Characteristic

i Onell) Nommally ClosediNC) auxiliary contact

e OMAOFF status indication

A IDIN rail mounting -

KIV. : 3 ;
N [vpe and size of terminals

47 Miniature Circuit Breaker Type V1
MW anufacturer’s Name

Manufacturer’s experience

|

Type or Designation name of Miniature Circuit
Breaker

Complete order number for offered Miniature
Circuit breaker

Two Pole Configuration

ii.

Vi

Rated operating & insulating voltage

vil.

Rated shori-circuit current

i Rated current

[}

Electnical & mechanical endurance

Iripping Characteristic

K.

Une(1) Normally Closed{NC) auxiliary contact

K.

OMAOFF status indication

Isswed by: Head of Section, Standards Development Authorized by: Head of Department, Standards

| Signed: %ﬂ} Signed: Hr;._r__:_k___
et
[

Date: 2020-09-04

Dt 20200004
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| Page 151 of 146 I
CLAUSE KPLC REQUIREMENTS MANUFACTURER SUPPLIER'S OFFER
k. DN rail mounting
WiV, * ; :
. Tvpe and size of terminals
. e Connection type 3 phase, 4 wire
| X, Pdeasurands
4.48 Multi-Functional Power Meter
. (MManulfacturer’s Mame
il
i Type or Designation name
e Flugh mounting
Sy Mumerical design
’ Manufacturer’s experience
7] Size of LCD display |
vii Measured parameters |
i, Measurement of THD & TDD
; Rated current and Voltage
i%.
. CT and VT ratio programmable
- 5 phase, 4-wire connection
il Accuracy class
il Measurement range for MV A
i Commumcalion porls
o Communication protocols
Tszwed by Head of Section, Standard: Development Authorized by; Head of Department, Standards

Signed: P Signed: __;ﬂ___-jg_

Date: 2020-09-04 ! Daate: 2020-09-04
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_ CLAUSE KPLC REQUIREMENTS MANUFACTURER' SUPPLIER’S OFFER
| i Software provided
xvii PC to Measurement Unit connection cable
rovided
oy Type & size of terminals
449 Tap Position Indication Transducer
e Supply voltage
¥ Outputs 1n mA
e Fap position measuring range
o Mounting
¥: Resistor per step — configurable range
s Accuracy
b Fesponse ime
L [Iemperature class
| £ Applicable standard
X Construction type
44,50 Tap Position Indicator
" [ndication of Tap Position
i [npul mA
i [Number of tap steps (1-17)configurable
. Mounting stvle
Issued by: Head of Section, Standards Development Authorized by: Head of Department, Standards
Signed: T Signed: _._;_ﬂ_—_g___!(.._
."'__I_.-'r-.

Date: 2020-00-04 7 " Date: 20200904
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CLAUSE KPLC REQUIREMENTS MANUFACTURER/ SUPPLIER'S OFFER
451 Transducers
! Manufacturer minimum experience Slate
?4"*'52 MW Transducer
| -l Manufacturer’s Name
| .
i . Type ar Designation name of Transducer offered
ii[ Complete order number for offered Transdocer
” Years of Experience in the manufacture of
- Transducers
| v Connection configuration of Transducer
| i Rated voltage & current
; i Fated output in mA
i i Programmable output characteristic and CT & VT
’ ratio
i Auxiliary supply shall be 110V DC/T 10V AC
| Y. [[ype & size of erminals
' i Software for relay configuration and parameter
' setting and fault data Analysis offered for use with
the relay, Software to be offered in CIY form
. il Connection cable from Laptop to Transducer
. offered
il Mumber of similar Transducers sold (o date w the

export markel: Requirement; 500

MV Ar Transducer

Manufacturetr’s Name

i

FEe e

Isswed by: Head of Section, Standards Development

Authorized by: Head of Department, Standards

_Signe-d:

Diate: 2020-09-04 [ Date:

TOZ0-089-1k4
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INSTRUMENTS- SPECIFICATION | Mo
Kenya Power Date of I0-00-04
Isse
‘ Page 134 of [46
CLAUSE KEPLC REQUIREMENTS MANUFACTURERS SUPPLIER’S IIIIl]i'IIi']E.l'a'.|
o Complete order number for offered Transducer
. Years of Experience in the manufacture of
' Transducer
g Connection configuration for the Transducer
i Fated vollage & current
i Rated output in mA
o Frogrammable output characteristics and CT & VT
: ratio |
» DIN rail mounting
2 Auxiliary Power supply 110V DC/110V AC
4 [Type & size of terminals
i Software for relay configuration and parameter
' setting and fault data Analvsiz offered for use with |
the relay, Software to be offered in CD form
it Connection cable from Laptop 1o Transducer
g offered
A Number of similar Transducers sold to date to the
Xiv, s
export market: Reguirement; 500
4.54 Current Transducer
; Panufacturer’s Wame
i Tvpe or Designation name of offered Transducer
i Complete order number for offered Transducer
» Years of Expenence in the manufacture of
) Transducer
. Rated input, in Amps
s Rated output, in mA
Vil Auxiliary power supply 110V DCA1OV AC
Issued by: Head of Section, Standards Development Authorized by: Head of Depariment, Standards

Signed: @1‘:— Signed: o et =
Date: 2020-09-04 B | Date: 2020-09-04 '
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CLAUSE

KPLC REQUIREMENTS

MANUFACTURER! SUPPLIER’S OFFER

Y11k

DM Rail mounting

i%.

Type and size of 1erminals

Sottware for relay configuration and parameter
seiting and fault data Analysis offered for use with
the relay. Software to be offered in CD form

i

Connection cable from Laptop to Transducer
offered

il

Wumber of similar Transducer sold to date to the
export market: Requirement; 500

A4.55

| Voltage Transducer

Manufacturer's Name

Tvpe or Designation name of Transducer

Complete order number for offered Transducer

i

Years of Experience in the manufacture of
[ransducer

Rated input, in Volis

[tated output in KY

DN rail mounting

Auxiliary power supply 110V DCATOYV AC

Type & size of terminals

Software for relay configuration and parameter
setting and fault data Analysis offered for use with
the relay. Software 1o be offered in CD form

Kt

Comnection cable from Laptop to Transducer
offered

il

Mumber of similar Transducer sold to date to the
export markel: Reguirement; 500

4.56

INDICATING INSTRUMENTS DRIVEN BY
TRANSDUCER OUTPUT

Manufacturer minimum experience

lstate

Issued by: Head of Section, Standards Development

Authorized byv: Head of Department, Standards

Signed:

Dhate: 2020-09-04 ¥ Diate:

@;_ﬂ Signed: ol ] |
Ly = N

2020-049-04
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F‘LAUSE KPLC REQUIREMENTS MANUFACTURER/ SUPPLIER'S OFFER
A4.57 MW Instrument
. Manufacturer’s Name
i T'ype or Designation name of Instrument
i Complete order number for offered Instrument
S Years of Experience in the manufacture of
: Instrument
A Fated input in mA
i [Rated outpat in MW
A FSD of instrument
| i, Black scale on while background
:
‘ o Panel mounting design
. Dimensions of Instrument
b Type & size of tlerminals
- Mumber of similar Instruments sold to the export
xii. .
market: Regquirement 400
458 MVAR Instrument
. IManufacturer's Name
i Type or Designation name of Instrument
Ki Complete order number for offered Instrument
i Y'ears of Experience in the manufacture of
[nstrument
" Rated input in mA
W Rated output in MVAr
Issued by: Head of Section, Standards Development Authorized by;: Head of Department, Standards
Signed: [ Signoed: P
-
| Dater 2020-09-D4 Diate: 2020-09-04
| |
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| Page 137 of 146

| CLAUSE KPLC REQUIREMENTS MANUFACTURER' SUPPLIER’S OFFER
vi FSD of instrument
Wi Black scale on white background
- Panel mounting design
> Dimensions of Instrument
i, [Iype & size of terminals
il MNumber of similar Instrumenis sold to the expornt
' market: Requirement 500
4.4 55 _ |
INDICATING INSTRUMENTS DIRECTLY
CONNECTED
1.4.59 Manufacturer minimum experience
ks slale
44561 [nstruments tvpe 1ate
Sl [P Protection Class tate
14592 H[;&JL!.[’J;.I.G}" class tate
I MMaximum tolerated error fate
Overload withstand tate
; Suitability for Tropical Climatic conditions
4593 S
late
Z [nsulation withstand standard
A504 lKeate
3 Manufacturer’s experience
A4.59.5 iata
460 Ammeter with MDI- 200 A
i Mhanufacturer’s Mame
i Type or Designation name of Ammeter
- Complete order number for offered Ammeter
- Years of Expenience in the manufacture of
' A mmeter
Isswed by: Head of Section, Standards Development Authorized byv: Head of Depariment, Standards
EigﬂEd! @ - Sigﬂﬂd'. ‘_._%;EH—

Date: 2020-0%-04 f | Drate: IZO-05-04
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) |
CLAUSE KPLC REQUIREMENTS MAMNUFACTURER/ SUPPLIER'S OFFER
§ [“lush mounting
i Rated input in Amps !
i Hated output in Amps
= 5D of Instrument |
i Black scale on white background |
" Dimensions of Ammeter B
: I
b Maximum demand Indicator
Type & size of terminals
Number of similar Ammeter sold to date (o the
=xport market: Requirement; 500
61 A mmeler with MDT — 400 A
i. Manufacturer's Name
- T'ype or Designation name of Ammeter
i Complete order number for offered Ammetar
i W ears of Expericnce in the manufacture of the
! A mmeter
W Flush mounting
& Rated input in Amps
Mk Rared outpul in Amps
i FSD of Instrument
b Black scale on white backaround
o Dimensions of Ammeler
- Maximum demand Indicator

lssuped by: Head of Section, Standards Development

Authorized byv: Head of Department, Standards

s S =

Date: 2020-09-04 L

Drate: 2020-08-04
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CLAUSE KPLC REQUIREMENTS MANLUFACTURER/ SUFPLIER'S OFFER
i Type & size of terminals
T MNumber of similar Ammeter sold io date to the
i :
export market: Requirement; 500
462 _'_.-immeter with MDI - 50 A
4 Manufacturer’s Name
" Type or Designation name of Ammeter
i Complete order number for offered Ammeter
iy Years of Experience in the Manufacture of
] Ammeter
g Fluzh mounting
vi Fated input in Amps
i Fatad output in Amps
vl FSD of Instrument
tap Black scale on white backgroumd
i Dimensions of Ammeter
xi. Maximum demand Indicator
sii Type & size of terminals
wiii. Mumber of similar Ammeter sold to date 1o the
export market; Requirement; 500
4.63 Ammeter Selector Switch
L Manufacturer’s Name
ii. Type or Designation name of Ammeter Selector
Switch
i, Complete order number for offered Ammeter
selector Switch
v, Years of Experience in the Manufacture of
Ammeter Selector Switch
V. Flush mounting

Issued by: Head of Section, Standards Development

Authorized by: Head of Department, Standards

Signed:

‘:1—..-:.— ;— . Signed: E:... R P

“Date: 2020-09-04 v Date: 2020-09-04
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CLAUSE KPLC REQUIREMENTS MANLUFACTURER/ SUPPLIER'S OFFER
vi. [ndependent measurement of all three phase
current when used with one Ammeter
oy anl.am Rating in Amps
wviii. Tvpe & size of Terminals
% Manulfacturer's experience on similar equipmen
A.64 Voltmeter - Z20KY
[I— I
. P Manufacturer's Name
ii. (Type or Designation name of Voltmeter
i Complete order number for offered Voltmeter
v Years of Experience in the manufacture of
Voltmeter
V. Flush mounting
i, Rated input involts I
vii. Rated output in Kilovolts (kW)
viii. FSD of Instrument
-+ Black scale on white background 1
% Dimensions of Voltmeter
wi. Type & size of terminals l
wir Mumber of similar Yoltmeter sold to date to the '
export market: Requirement; 500
465 Voltmeter - 132KV
i Manufacturer's Name
i T'ype or Designation name of YVoltmeter
ii. Complete order number for offered Volimeter
5, Y ears of Experience in the manufacture of
WVoltmeter
v, Flush mounting
Wi Rated input in volts

Izsued by: Head of Seetion, Standards Development

Signed:

Authorized by: Head of Department, Standards

@:‘, Signed: _.-—-Cf'_f__*'

Date: 2020-009-04 ¥ reates 202 {k-(9-1k4




\'y TITLE: Due Mo | KP1/6C/4/1/TSP/13/001
} PROTECTIVE RELAYS, TmsweNo. | |
== CONTROLS DEVICES AND Ravision 7
INSTRUMENTS- SPECIFICATION [ No.
Kenya Power Jt:hte af 20-09-04
SAE
Page 141 of 144
CLAUSE KPLC REQUIREMENTS  MANUFACTURER SUPPLIER’S OFFER
vii. [Rated output 1n Kilovalts (kV)
T FSD of Instrument
i, Black scale on white backeground
x. Dimensions of Voltmeter
wi. Type & size of terminals
xii. Mumber of similar Voltmeter sold to date to the

export market: Requirement; 500

A.66 Voltmeter - 66KY

i panufacturer’s Name

i Type or Designation name of Voltmeter

i Complete order number for offered Voltrmeter

v, Years of Experience in the manufacture of
Voltmeter
v, Flush mounting
Vi, Fated inpul in volts
i, Rated output in Kilovolts (kV)
viii, FSD of instrument
ix. Black scale on white background
%, Dimensions of Voltmeter
i Type & size of terminals
xii. Number of similar Voltmeter sold to date to the

export market: Requirement; 500

4.4.67 Woltmeter = 33 KY
| i Manufacturer"s WName

Ii. Type or Designation name of Voltmeter

iii Complete order number for offered Voltmeter
1. Years of Expenence in the manulacture of
Woltmeter
v, Flush mounting
Izsued by: Head of Section, Standarids Development Aunthorized by: Head of Department, Standards

Signed: @ . Signed: ._.;—"‘{"_
l.

Drate: 2020-09-04 Drate: 2020-04-04

—
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KFPLC REQUIREMENTS

MANUFACTURER/ SUPPLIER'S OFFER

CLAUSE

i,

[Rated input in volis

vil.

IRated output in Kilovolls (kKV)

viil,

[FSD of instrument

LX.

Black scale on white background

X.

Dimenzions of Voltmeter

Xi

Type & size of terminals

%1l

Mumber of similar Voltmeter sold to date to the
export market: Requirement; 500

-A4.68

YVoltmeter - 11 KY

MManufacturer's Mame

Tvpe or Designation name of Voltmeter

Complete order number for offered Voltmeter

Years of Experience in the manufacture of
Y oltmeter

Flush mounting

Rated input in volts

Pated output in Kilovalts (kV)

FSD of instrument

Black scale on white background

Dimensions of Voltmeter

Type & size of werminals

[(Wumber of similar Voltmeter sold to date to the
cxport market: Reguirement: 1000

Vaoltmeter Selector Switch

Manufacturer’s Name

Type or Designation name of Voltmeter Selector
Switch

Complete erder number for offered Voltmeter
Selector Switch

.

IYears of Experience in the Manufacture of
Vaoltmeter Selector Switch

Flush mounting

[ndependent mzasurement of all phase — sarth and
phase — phase voltages when used with one
Volimeter

Contact Rating in Amps

Tvpe & size of Terminals

Check Synchronising Relays

Issued by: Head of Section, Standards Development

Signed:

Authorized by: Head of Department, Standards

; Vi Signed:
E ,.U

e

Date: 2020-09-04

Dantes 2020-07-04
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KPLC REQUIREMENTS

MANUFACTURER! SUPPLIER’S OFFER

CLAUSE
Ix.

Manufacturer's Name

X.

Type or Designation name of check synchronising
relavs

1.

Complete order number for offered check
pynchronising relays

X1l

Years of Expenence in the manufacture of check
synchronising relays

Xiii.
X1V,

Flush mounting
Application on synchro-check functions and
vallage-check functions.

XV.

Conditions for -:icusing the circuit breaker

vl

[ndications status'parameters to be displaved

VL.

Self -Supervision facility of the synchro check
relay

Terminals tvpe and size of the relay

Xvill.
Wi,

L ommunication protocal

Connection to the lap top

471

Vaoltage and Frequeney Protection Relay

Manufacturer's MName

1.

Type or Designation name of voltage and
frequency protection relay

.

Complete order number for offered Voltage and
Frequency Protection Relay

iv,

Number of similar voltage and frequency
proftection relay sold to date to the export market:
Requirement; 2000

V.

Manufacturer’s Experience in manufacture of
voltage and frequency protection relay

V1,

Relay design

Wi,

Flush Mounting

Vi,

Stages of voltage protection and time settings

%,

fslages of frequency protection and imé Setlings

Rate of change of frequency for the relay and time
settings

X1,

Type and size of relay termunals for cable
fermination

i,

self -supervision and time stamping

Lsswed by: Head of Section, Standards Development

Authorized by: Head of Department, Standacds

| Sigmed:

C%;:? Signecd: o o ﬂ
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X1l F»Iu of outputs and indications
X1V, i'l'}'pe and size of lerminals
XV. Communication protocol I
|
v, Connection to the laptop :
472 Additional Specifications for Relays
Adl measurerment relavs to be Numeric design.
4.73 Relay Programming Software and Connection
Cables
Software for programming and downloading data  Provide
Installation of Software in > 20 different computersSiate
hhlll'_tplf_:__an].-' additional License Cost .
Two or 535-13Emmv devices to be provided for
each different type of Software. stage
4 copies the software Users Guide Provide
15232 or other communication porl for relays Provide
Appropriate communication cables:
= Four {4) cables for cach set of Relayvs using the
| same cable.
l- Four {4} cables for each set of transducers and  Provide
also for the power measurement unit.
Communication facilities on each numerncal relay Provide
for remote intérrogation and programming of the
numerical relays.
MM Provide
Relay fault indication Provide
4.5 Laptop specification
State detailed specifications of the laptop offered E]:u:r:lf}
Al Responsibility of carrying out tests Specify
Al | Copies of Type Test Reports submitted with
I. tender Provide
A3 Acceplance tests o be witnessed by KPLC at
| factory before shipment Specify
A4 Inspection at the stores and replacement of
rejected items | Specify
B The suppliermanufacturer warranty that all Specify

goods shall have no defect arising from design,
materials or workmanship
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B.2 Warranty period 48 months for measuring Specify
protection relays, including annunciator relays.
B.3 Warranty period 36 months for other auxiliary Specify
relays and control devices
Feplacement replaced free of charge by the Specify
manufacturer/Supplier
C.1 Quality Assurance Plan o | Provide
C.2 Copy of [50 9001 :2008 Certificate Altach copy
C.3 Manutacturer's experience Provide
Manufacturing Capacity (units per month) State
List of previous customars Provide
Customer reference letters Provide
.1 Documents submitted with tender List
D.2 Documents to be submitted by supplier to KPLC
for approval before manufacture List
E. Technical Manuals
El& E2 Mo of copies of technical manuals to be
provided. atate
F& G Factory Acceptance Tests, [nspection and
Training specify
FI-G35 Factory Testing and training to be conducted as
| per specification state
[ | Software
| Software and means to use to deliver and Test
the software. specify
K | Packaging specify
| mode of packaging and markings to be used specify
| Delivery and Inspection at KPLC stores
Sealing methods and acceptance of the products | specify
Replacement of any noncompliance unit(s)
without extra charge to KPLC state
Staternent of compliance o specification Provide

Note: Words like ‘agreed’, ‘confirmed’, 'As per KPLU specifications’, eic. shall not be accepted and
shall be considered non-responsive,
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