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FOREWORD

This specilication has been prepared by Network Maintenance (Protection section) of the Network
Managemeni Division in collaboration with Standards Department and lays down specification for
Design. Mamafacture and Testing of Protective Relays, Control devices and Aceessories, Measunng
and Indicating [nstruments.

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

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

There are no other specifications in this series.

Lsers of these Kenva 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 Network Maintenance
Eng. Stephen Nguli Standards
Rotich Benard “Standards
Vincent Achongo Technical Services
Issued by: Head of Section, Standards Development Authorized by: Head of Dcm:udanis
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This specification is for Protective Relays, Contrals 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 apply: -

IEC 60255 Measuring relays and protection equipment — Part 1: Common requirements
[EC 62271-304. High-voltage switchgear and controlgear - Part 304: Classification of indoer
| enclosed switchgear and controlgear for rated voltages above 1 kV up to and

including 52 kV related to the use in special service conditions with respect to
condensation and pollution
IEC 60051-1: Direct acting indicating analogue elecirical measuring instruments and their
accessories - Part 1: Definitions and general requirements common to all parts
I [EC GD63E: Electrical measuring transducers for converting ac. and de. electrical
quantities o analogue or digital signal.

[EC 6] 000-4-13: Electromagnetic compatibility (EMC) - Testing and measurement
techniques, harmaonics and inter harmonics including mains signalling.

[EC 61850-8-1:2011: Communication networks and systems for power utility automation

IEC 60870-3-103:  Telecontrol equipment and systems —Part 5-103: Transmission protocols
-Companion standard for the informative interface of protection
equipment

3. DEFINITIONS AND ABBREVIATIONS

For the purpase of this specification the definitions and abbreviations given in the reference standards
shall apply 1ogether with the following:

3.1. ABBREVIATIONS
KPLC- Kenya Power and Lighting Company Ple
IEC — International Electro technical Commission

| [50 — International Organization for Siandardization

T |

]  PROTECTIVE RELAYS, TwueNe, | ]

== CONTROLS DEVICES AND Mieviies 3

NSTRUMENTS- IFICATI | Mo
Kenya Power : e SREGTE £y Date of 2020-00-04
Isime
|_Pig'-.- Bof 146 |
1. SCOPE

Issued by: Heand of Section, Standards Development | Authorized by: Head of Department, Standards
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4.1.

L
4.2.1.

422

423

424,

423,

4,2.6.
4.2.7.

4.2.5.

4. REQUIREMENTS

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 inland, up to 50%.

Temperatures:  Average ambient temperature of +35°C with a minimum of -1°C and a
maximum of +40°C. Maximum Indoor temperature inside the Relay
Panels is +30 ° C.

Pollution; Heavy saline with severe comosive effects in coastal lands and generally

clean air inland.

GENERAL REQUIREMENTS

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

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

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

Small iron and steel paris (other than stainless steely of all Relays and instruments, the cores of
electromagnets and the metal parts of relays and mechanisms shall be treated m an appropnate
manmer to FTE'-.'E!'IL FLL"iLi.l'l‘I:{-

The use of Iron and steels shall be avoided in instruments and electrical relays wherever
possible, Sieel screws shall be zine, cadmium or chromium plated or where plating is not
possible owing to wlerance limitations; it shall be of comosion resisting steel.

Instrument screws (excepl those forming part of a magnetic circuit) shall be of brass or bronze.

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

Meoprene and similar synthetic compounds, not subject to deterioration due to the chmatic
conditions, shall be used for gaskets,

Izsuwed by: Hesd of Section, Standards Development

Aulhur’imﬁhh}': Head of Department, Standarnds

Signedd:

Signed: . ,
_.._-_f';:—-——-!“

Date: Z020-09-04

L

Deate: 2020-09-(54
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4.2.9. Power supply modules for Relays and Measuring instruments:

a. All equipment and apparatus including protective relays and control and measurin 2 devices
shall be capable of satisfaciory operation at 80% to 125% of the rated supply virltage.

. 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 suitahle for
working under the conditions specified.

4.3.1.2, They shall withstand the variations of temperature and ammospheric conditions arising under
waorking conditions without distortion, deterioration or undue siresses in any parts or heating,

4.3.1.5. All the devices shall be suitable for installation in relay panels inside contro] rooms without
air conditioning,
4.3.1.4. 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.

432 Instruments

4.3.2.1. All measuring instruments, including the encrgy meters, shall be of flush-mounted, back-
comnected, dust-proof and heavv-duty switchboard type and in accordance with the
requirement of [EC 60051,

4322, For analogue type instruments, sgale 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.

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
maximurm error shall not be more than one and a half (1.5%) percent of full-scale range.

4.3 L Protective Relays

4.3.3.1. All Measurement relays shall be flush mounted and of Numeric Design, with event recording,
disturbance recording, power measurement, and shall be in sccordance to IEC 60255

Issued by: Head of Section, Standards Ul.‘\';.‘:lupm{:nl - Authorized by: Head of Department, Standards

Dhute: 2020-(k0-(i4

Signed: m Signed: i, T
2 - [H
' Date: 2020-09-04




"  TITLE: " Do No. | KP1LAGC/4/ 1/ TSPA13/001
] PFROTECTIVE RELAYS, Lssue No. I
- CONTROLS DEVICES AND T
INSTRUMENTS- SPECIFICATION | Mo
Kenya Power ]F]ulu of 020-09-04
ESIE
: Fage 1| of 146G

4.3.3.2.

4.3.3.5

4.3.3.6.

4.33.7.

4339

Besides the communication port, the relays shall have a human - machine interface facility
(HMI) comprising a keypad and an LCD screen, where one can easily access relay
information and manually program the parameter settings.

3. Relay contacts shall be suitable for making and breaking the maximum currents, which they

ar¢ required (o control 1n normal serice

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 comacts shall be rated for 130% DC and switching capacity of 1 000W/'VA make,
and J0W/VA break. Permissible current shall be 3A eontinuous and 15A for 3 seconds.

Where contacts of the protective refays are not sufficient for Circenn Breaker Tripping and
interrupting the Trip Current, this shall be clearly stated by the manufaciurer.

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

Relays shall ba suitable for operation on the rated D.C. Auxiliary supply without use of
dropping resistors or diodes.

. 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).

The relays, control devices and instruments shall be supplied complete with all screws, bolts,
brackels and all other accessories necessary for mounting/installation in panels and
terminating all external winng connections.

4.3.3.10. Plug —in auxiliary relays for DIN rail mounting shall he supplied complete with the bases.

4.4. DETAILED SPECIFICATIONS FOR RELAYS, INSTRUMENTS AND CONTROL

DEVICES

These specifications indicate the required performance characteristics for each ol the Protection

Relays.

4.4.1. Ratings for Protection Relays and Control Devices:

Unless otherwise stated, all protection relays and control devices shall have the tollowing rated values:

fa) The power sysiem where the relays are to be installed has nominal frequency of S0HZ
(h) Theraed CT secondary current 15 1A

Izsued by: Head of Section, Standards Development Authorized by: Head of Department, Standards

Signed:

—m

T Signm&. e
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4.42.2.

44323

(e

{d)
(el

4.4.1. Distance Protection Relay Type I
4.432.1.

L

vi.

i,

viii.

1.

i

The Distance relay is for use on Transmission Lines, 1o provide fast and highly dependable
selective fault clearance on both overhead and underground feeders.

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 breskers, monitoring the status of Two circuit
breakers and automatic reclosure of two circuit breakers. The relay shall be used for re-trofit
to replace existing old s1atic & electromechanical relays.

This relay shall have the following funetions and features: - I

|

I

== CONTROLS DEVICES AND e |

INSTRUMENTS- SPECIFICATION [ Ne !

Kenya Power D 0200004 |
S5ine

Page 1207 146 I

The rated VT secondary voltage is 110V AC, phase to phase {(63.5V AC phase w0
around)

DC auxiliary rating iz 110V DC.

Relay trip operation shall be indicated by a red LED, for measurement relays. Red
mechamcal flags are acceptable for transformer mechanical protection — auxiliary

The relay shall have four(4) analogue current input channels and five(5) vol tage nput
channels for connection of CT & VT secondary analogue signals s 8 minimum.

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

The relay shall be of Numeric/Digital Design and emplov complete digitzl signal
processing of measured values.

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

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

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

Five zones of phase distance protection (for Phase-phase faults) with selectable Mho I
and quadrilateral characteristics. Parameters (i.e. resistive reach, reactive reach and
time delay) for each zone shall be independently set.

As g minimum, five(3) zones of ground distance protection (for Phase-
Ciround/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 independenily set.

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

Operating time for Distance Zone 1 set at 0 seconds delay shall not exceed 30ms

Communication channel Aided Scheme logie for phase and ground distance
protection shall have the following schemes as a minimum

Issucd by: Head of Section, Standards Development

Authorized by: Head of Department, Standards

Signed:
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XL

{a} Permissive Under Reach Transfer scheme (PUTT)
(h) Permissive Overreach Transfer scheme(POTT) and
(c] Blocking Schemes.

{d) Direct Transfer Tripping Scheme

Maote: The Tele-protection scheme shall be suitable for hardwiring connection between the relay

and the telecommunication multiplexer cabinet

Load encroachment Diserimination Feature, shall guarantes reliable discrimination
between load operation and short circuits for leng highly leaded lines, to prevem
inadvertent trips.

xiil. Parallel line compensation to cancel the effect of mutnal inductance.
xiv. Measuring voltage monitoring’ Fuse failure supervision Logic.

xv. The Distance Relay shall be blocked from opemting in the event of [ailure of the
measuring voltage or when the auxiliary switch of the Voliage Transformer
secondary MOCB trips.

®xvi.  Weak in-feed Protection: Echo and/or Trip, to allow effective operation of permissive
sghemes when there is no in-feed on one end of the line.
xvil.  Current Reversal Guard Feature — for use on parallel lines
xviil. Power Swing detection feature for blocking Distance operation for moderate power
swings and to trip for out of step conditions
xix.  Voliage Memory Feature for use by the distance comparators
o Automatic Switch On to Fault Feature{SOTF), to be enabled when the line is de-
encrgised and only active for a set time delay after the line circuit breaker 15 closed
¥xi.  [hrectional Earth Fault Protection, with communication channel aided scheme with
the following schemes: -
(a) Directional Comparison Scheme/POTT)
(b)) Blocking Scheme
(¢} Selectable final fime tipping for use when the communication channel 15 not in
use, or for use on radial feeder. It shall be possible enable/disable the final time
irip feature.
xxii. Back up three phase overcurrent & Earth fault protection, with the following
protection functions:
Iszued by: Head of Section, Standards Development Authorized ‘I-;: Head of Department, Standards
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a) High sct element for Phase and Earth faull overcurrent with selectable definite time
delay
b) Low set element for Phase and Farth fault overcurrent with inverse current-time
characteristics as per [EC 60255,
xxiil.  Stub Bus overcurrent protection enabled via binary input when the bay disconnector
15 Dpen
aav.  Under frequency and rate of change of frequency Protection
xxv.  Overvoltage protection
xxvi.  Circuit Breaker Failure Protection
xxvil.  Circuit Breaker Contact wear feature
xxviil.  Broken Conductor detection for Alarm purposes,
xxix.  Auto-teclose function for One Phase and/or  three phases, suitable for use with the I
| following selections made via external switch:
(2) Auto reclose Block: No Auto-reclose: Trip to Lockoul
(b) Single Pole Autoreclose = Single pole Trip and Auto-reclose for Distance Fone |-
phase to ground faults enly). Other faults types shall lead to three phase trip and lock
ot I
(e} 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 lrip I
and auto-reclose enly end lock out if & second fault of any type oceurs during the reclaim
time. Three phase faults shall lead 1o Trip and Lockout,
(d) Three Phase Autoreclose (DAR): three phase Trip and auto-reclose only for phase to
ground taults or Phase to Phase faulis. Lock out for three phase faulis. I
I (e) It shall be possible to initiate autoreclose in the distance relay from the line current
differential relay in the neighbouring panel protecting the same transmission line.
xxx.  Synchro-check Function for use with three phase auto-reclose
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xxxi.  Fault Locator; with automatic display on the Relay LCD Screen of the distance to

fault in terms of Line pereentage or distance in km.  This information is for use by
other operational stafl to guide the maintenance/repair teams. The last distance 1o
fault will always be displayed on the screen, for ease on access by the Operational
Personnel.

Mote 1: [n the bid submission the bidder shall demonstrate that the requirement of this clause

is fully met. Requirement 1o use the kevpad 1o access this information is not aceeptable

MNote 2: Distance Relavs which do not meet this requirement shall not be accepted

The accuracy of Distance 1o fault location shall have tolerable error of not more than =2%.

The ful]vl.'Iwin_g information shall be provided with fault location:

{a)  The short-circuit loop which was used o determine the fault 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
xxxii.  The relay shall be able to display Fault details on the LCD such as Fault- Loop or
Faulty phases. the Zone, and the Relay Operate time.
xxxifl.,  Diswrbance recorder with capacity to record ten{ 1 () analogues and twelve( 12) digital
signals. The relay shall have capacity to store the |atest, twenty (20) disturbance
records.
xxxiv.  Storage of at least one hundred (100) event records
xxxv. Storage of at least Twenty (20) Trip records. The following fault data shall be
availahle:
a) Magnitude and phase angle of phase currents and voltages belore the fault
by Magnitude and phase angle of phase currents and voltages during the fault
e) The sequence of events of digital signals, start and operate (Trip) Signals mvoelved in
fault detection and clearance. The events shall be time tagged to 10ms level.
axxvi.  Ewvents and fault records shall not be erased even when the auxiliary DC supply 15
switched off.
xxxvil.  Metering and display on the LCD screen of the following Power system
instantaneous parameters including;
a) Vollage
Issued by: Head of Section, Standards Development | Authorized hy: Head of Department, Standards
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b} Load current

¢) Active Power

d) Reactive Power

g) Apparent Power

f} Power Factor and

g) Frequency

NB: Simultaneous Maximum demand values of Active Power, Reactive Power and

Apparent Power shall be available in the relay.

kvl AL least Twenty-Four (24) Binary inputs.
xxxix. At least Thirty-two (32) Binary outputs

Note: Twa pairs of the binary output relays shall be rated fo directly energise the circuit
breater trip coil. These output relays shall provide phase segregated owlpuis for each phase.
Thix is to allow single phase tripping and awto-reclose. This irip outpul relavs shall have fast

operating times of less than § ms

xl. Stability against switching inrush currents and reverse faults.
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.

xliv. Relay healthy LED

xv.  Relay self-supervision, with LED for healthy status indication({green) and Eror
indication (red) and watehdog contact

xlvi. Protocol applicable: Full IEC 61850-8-1 compliant & IEC 60870-5- 103
Approprigle  communication porte o be provided for local and  remote
cammunication.

xlvii, Relay Terminals-shall be screw type lerminals large enough to accommodate at least

2x 2.5 mm2 cable and shall be located at the back of the relay

xlvui. - Front Serial RS232 or USB or Oprtical or Ethernet Port shall be provided for relay

configuration and parameter setting and download of Data using a Laptop Computer.
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xlix. Software for Programming the confipuraion and Relay Settinpgs and also
downloading and analysing the Relay Data shall be provided.

.  Relay o Laptop connection cable shall be provided.

lii Relay configuration: The Manufacturer shall carry oul 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 manuifacturer’supplier for relay configuration. The FATs shall be carried oul onee
the relays have besn configured. Correct functionality of all relay Protection and
Control Functions shall checked during the FATS, including comect operation of the
single pole auto reclose scheme where applicable.

4.4.3. Distance Protection Relay Tvpe 11

4,43.1. The Distance relay shall be wsed for protection of Sub transmission and Distribution Lines,
both overhead lines and underground cables of different characteniste impedances and
lengths, The relay shall be used for fault location on the protected feeders.

4432 Toachieve this, the relay shall autornatically display the distance to fault in km on the LCD
sgreen upon fault interruption. This requiremtent is critical and the offered relays that are not
able to meet this reguirement will not be considered,

4433, Theability to Access the distance to Tault details using the Keypad or a laptop is of secondary
value and shall not be ¢considered as a solution for the above requircmicnt.

4434, The relay shall have the following functions and features: -

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

it.  Shall be suitable for Flush mounting on the protection panel

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

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

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

vi. Full distance Protection Scheme, i.c., non-switched
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a,

b.

C.

viii.

x.

1.

I XiL

Under Impedance Starling criteria. Other starting criteria in addition to the under
impedance starting are acceptable.

The refay shall employ three phase tripping Criteria, since it shall be used on sub-
transmission and distribution lines

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

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

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

Communication channel Aided Scheme logic for the distance protection with the
following schemes:
Permissive Under-reach Transfer scheme
Permassive Dverreach Transfer scheme and

Direct Transfer Tripping Scheme

Note: The tele-protection shall be achieved by hard wiring between the relay and the

telecommunication equipment

xui.  Load encroachment Discrimination Feature, to increase the possibility to detect high
resistive faults on heavily loaded lines.
xiv. 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-enerzised
and only active for a set time delay after the line circuit breaker is closed
xvil.  Directional Earth Fault Protection, with communication channel aided scheme as
fslbivacs
& Dhrectional Comparison Scheme
b. Blocking Scheme
I Note: Seiectable final time fripping for use when the communication channel is not in use, or
Jor wie on radicl feeder.
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Back up three phase overcurrent & Earth fault protection, with the following protection
functions:

High set element for Phase and Earth fault overcurrent with selectable definite time delay
Low set element for Phase and Egrth fault overcurrent with inverse current-time
charactenshcs as per [EC 602355,

Sensitive Earth Fault Protection

Stub Bus overcurrent protection

Circuit Breaker Failure Protection

Under-frequency and rate of change of freguency protection
Owervoltage protection

Broken conductor detection for Alanm purposes.

Auto-raclose function for three phases, suitable for high speed and delayed auto-
reclose.

The Auto-reclose scheme will be selectable as enabled or disabled prefarably on the
relay LCD screen:

Chmly the selected functions in the distance relay shall inmtiate auto-reclose
The autg-reclose function shall be capable of twio aute-reclose shots, with separately

sl depd mes,

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

XXX

overcurrent and earth fault relay on the same Panel.

Fault Locator; with sutomatic display on the Relay LCD Stéreen of the distance to
fault in terms of Ling percentage or distance in km. This information is for use by
other operational stafl 1o guide the maintenance t2ams. The last distance to fault shall
always be displayed on the screen,

Mote: [n 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
13 UK, as a secondary option, but will not be considered on its own to fulfil the
requircments above.

Distance Relays Offered which do not meet the above requirement shall not be accepted
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xxx. The accuracy of Distance to fault location shall have tolerable error of not more than
+2%
xxxt. The following sdditional 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
¢} The resistance R per phase in Ohms Primary and secondary
d) The distance to fault in pereentage and km of line length:
xxxii.  The relay shall be able to display Fault details on the LOD Screen such as Fault- Loop
or Faulty phases, the Zone, and the Relay Operate time,
xxxiii,  Internal Disturbance recorder with capacity to record eight analogue and twelve
digital signals. The relay shall have capacity 1o store the latest, twenty (20),
disturbance records.
xxxiv.  Storage of at least Fifty (50) event records
Nxxv.  Storage of at least twenty (20) trip records. The following fault data will be availahle:
(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
I (e} The sequence of events of digital signals, start and operare {Trip) signals involved in fault
detection and clearance, The events shall me time tagged to 1 0ms level,
xxxvi,  Events and fault records shall not be erased even when the auxiliary DC supply is
switched off.
xxxvil.  Therelay shall have Metering and display on the LCD screen of the following Power
system instantancous parameters including:
(a) Voltage
(b}  Load current
(e}  Active Power
{d)  Reactive Power
(e)  Apparent Power
(fi  Power Factor and
(g} Frequency
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Note: Simultaneous Maximum demand values of Active Power, Reactive Power and Apparent Power
shall be available in the relay.
xxxviil.  Asa minimum, the relay shall have ten (10) Binary inputs and twelve (12} Binary
outputs.
Mote: Two pairs of the binary output relays shall be rated 1o directly enermise the cirout breaker (nip
coil. These contacts shall be able to safely intertupt the Circuit Breaker trip Coil current.

kxxix, Stability against switching inrush currents and reverse faults.
xl.  Clear faulted phase indication.

xli.  Clear fault idemification even for boundary conditions.

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

xliii, 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 pors 1o be
provided on the relay.

¥lvi. 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 refay.

xivil. Front Serial RS232 or USH 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 Seftings and also
downloading and analvsing the Relay Data shall be provided.

xlin.  Relay to Laptop conngction cable

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

444, Line Current Differential Relay Type 1:

The differential relay shall be used to protect an overhead transmission line. The actual line length
will be indicated in the technical schedules. The lines to be protected will be of varying lengths.
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The specific requirements in terms of length of line 1o be protected will be staled in the scope of
supply or Price schedule.

4.4.4.1.  Each relay is expected to interface directly with a single mode optical fibre

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

4.4.4.3.  Inaddition to performing the differential function the relay shall incorporate back up distance
protection and theee phase overcurrent and earth fault back-up protection functions,

4444, The Differential relay shall be for use on Transmission Lines, to provide fast and highly
dependable selective fault clearance on overhead lines.

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

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

4.44.7.  The relays shall also incorporate the following protection features:

L. Full numerical design with at least two groups of settings.
1. The relay shall be suitable for Flush mounting on the panel,
. Shall have Single pole and three pole wipping logic
iv.  The relays at the two ends shall operate under directly connected fiber optical cable
v.  Simultaneous tripping of relays at both ends even if there iz little or no in-feed from
one end.
vi. Phase segregated current differential measurement of both magnitude and phase
angle.
vii. 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
discrimination, 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
protection shall automatically be enabled.
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xil. Back up Overcurrent and earth fault protection with Definite Time and Inverse 1IEC
Time-current Characteristics

xiil.  Selective Single phase and three phase toipping suitable for single pole tnp and auto-
reclose for phase to ground faults and three phase inp and lock out for other faults.

%iv.  The relay shall be capable of initiation of auto-reclose on an external autoreclose
relay. The relay shall achieve the following functionality via an external selector
awitch:

a. Autoreclose Block; No AutorecloszTrip to Lockout

b. Single Pole Autoreclose (Single pole Trip and Autoreclose for phase to ground faults
only})

¢. Single pole + Three Phase Autoreclose (SPAR + DAR): Single pole trip 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 performed.

d. Three Phase Autoreclose (DAR): three phases and autoreclose only for phass to ground
faults

e. It shall be possible to initiate autoreclose in a distance relay in the neighbouring protection
panel for protection of the same transmission line,

xv.  The relay shall have communication channel supervision facilities.

xvi.  The relay shall have high stability under transient conditions.
wvii,  The relay shall have high stability for heavy through faults and CT saturation effects.
xviii.  The relay shall be msensitive to DC Components and Harmonics.
xix.  The relay shall be capable of communication between the two ends via directly
connected Optical fibre cable.
xx.  The relay shall have Direct Transfer tnpping via the optical fibre cable, independent
of differential scheme.
xxi.  The relay shall have Line capacitive charging eurrent compensation and withstand,
¥xil.  The relay shall have CT ratio (Amplitude) and phase angle correction in built in the
relay
il Selectable minimum operating current, 10-130% of In for low set differcntial
element.
xxiv.  High set differential operating element
xxv, Relay Operate time of less than 30ms.
¥xvi. The relay shall have Transformer inrush reseraint
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xxvii.  The differential Relay shall restrain upon the loss of the communication channel and
block the differential scheme and enable emergency overcurrent profection.

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

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

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

Xaxi  Storage of at least Five (3) disturbance(oscillograph)

xxxii.  Storage of at least Twenty (20} event records

¥xxiii.  Storage of at least Five (5) Trip records including value of phase and earth fault
Xxxiv. curments and the rélay tripping times

woev.  Events and faull records shall not be erased even when the auxiliary DC supply is

I switched off.

xxxvl  Staws mdications of all input, output and internal functions.

xxxvil.  Programmable binary inputs, which can be configured to perform, customized

funections.

xxviii. Programmable relay outputs (trips and alarm contacts) that can be configured (o I

xxxix.  Metenng, including; U, LP, Q. 5. F & Cas @

xL Al least Sixteen (16) Binary inputs.

| perform vanous tasks.

xli. At least twenty (20} Binary outputs

xlii.  Human - Machine interface with visual display of measurements and internal I

operations of the relays, Facilities for scrolling should be provided. Default display
I should be programmable. [t should be possible and convenient to program Relay seltings
from the HML

xlizi.  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 MML.

xhv. 9 pins— RS232 pon for connection to laptop PC shall be available on the front of the
relay or any other suitable serial communication part.

xlv,  Protocol applicable: Full IEC 61850-8-1 compliant & IEC 60870-3- 103,
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v,

s,

il

xlix.
L.
li.

lii,

nii.

liw.

Appropriate communication ports to be provided for local and remote
communtcation,

Self — supervision with fault diagnosis and watchdog contact.

LED indications for: Relay healthy((ireen), relay fauity{Amber) and Protection
operated (Red)

Shall have twelve (12) LEDs for various indications
Password Protection for relay settings.
Independent Latching of Trip commands, 1o prévent CB rechoss,

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

Upon Operation, the Relay will indicata the Faulted Phase(s), Time taken to Top und
Fault Current on the MML Additonally, the fauited phases, Issuance of Trp
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 o faull in terms of Line percentage or distance in km, This information
15 for use by other opemtional staff to guide the maintenance/repair teams. The last
distance to fault will 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 kevpad to access this information is nol acceplable,

[v.

1.

Iwii.

Binary Output Relays: Twa pairs of the binary output relays shall be raied to
directly’ energise the circuit breaker trip coil. This output relays shall provide phase
sepregated oulputs 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 Manufacturer shall camy 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 manulaciurer/supplier [or relay configuration.

The FATs shall be carned ocut once the relays have been configured. Correct
functionality of all relay Protection and Control Funciions shall checked during the
FATS, including comect operation on the single pole auto reclose scheme where
applicable,

4.4.5. Line Current Differential Relay Type I1:
The differential relay shall be used 1o protect a 66k underground/Overhead Line.

oy sy
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44.5.1. The actual length of overhead Line or Under-ground cable to be protected shall be stated in
the Scope of Supply or Price Schedule.
4.4.5.2.  Anunderground all dielectric 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.
44535, Eachrelay shall interface directly with the underground single mode optical fibre cable.
44354 Each Relay shall come with 20 metre fibre patch cords with ST connectors to connect with I
oplical fibre cable at the QDF,
4.4.3.5.  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 44.5.6. The relays shall incorporate the following Protection Features: -
1. Fully numerical design with at least two groups of settings, |
it.  Relays that have failed in service or mal-operated shall not be acceptahle
iti.  The relay shall be suitable for Flush mounting on the panel,
iv.  Three phase tripping logic
v.  Simulancous tripping of relays at both ends even if there is little or no in-feed from
one end. I
vi. Phase segregated current differential measurement of both magnitude and phase
angle.
vii.  High speed discriminative Protection for all fault types.
vill,  High sensitivity for detection of high resistive phase to earth faults
ix. Imiegrated Distance protection with af least three Zones of selectable I
Quadnlateral/mho  comparator  characteristics, with  load  encroachmen
discrimination.
X, Back up Overcurrent and earth fault protection with Definite Time and Inverse [EC
lime-current Characteristics
xi.  Three phase auto reclose Function
I x11.  Communication channel supervision facilities. |
xifl.  High stability under transient conditions.
xiv.  High stability for heavy through faulis and CT saturation effects,
Il Issued by: Head of Scction, Standards Development - Authorized by: Head of Department, Standards
Sigmed:
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KW,

X,

AV,

EAGTIR

Nix.

K.

a0,

il

KHIV,

LA

Hxw.
WV

NXViIL

*xin,

HHN,
RN
MR

wxRil.
HAHIV,

KN

Ingensitive to DC Components and Harmomes.
Be capable of communication between the two ends via directly connected Optical
fibre cable.

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

Cable capacitive charging currenl eompensation and withstancl.

CT ratne (amplitude) and phase angle correction in built in the relay
Selectuble mimimum operating current, 10-150%% of In.

Relay Operating time of less than 30ma.

Transformer inrush restraint

The differential Relay shail restrain upon the loss of the communication channel and
block the differential scheme and enable Emergency backup overcurrent and Earth
Tault 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.

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

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

Storage of at least five (5) disturbances {oscillographic)
Storage of at least twenty { 20)event records

Storape of at least five(5) Trip records including value of phase and earth fauk
currents and the relay tripping times

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

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

Programmable binary inpuis, which can be configured 1o perform customized
functions.

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

Metering parsmeters including; U, I P, Q, 5, F & Cosd
At lzast Twelve (12) Banary inputs.
AL least Twelve (12) Output Relays/Contacts

Ezsued by: Head of Section, Standards Development

| Authorized by: Head of Department, Standard:
|
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MK VI

NXEIN.

xl.
xH.
xlii.
selinn.
xliv.

xlwv.

xhvl,

xlvil.

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 MM

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

9 pin — R5232 port for connection to laptop PC shall be available on the front of the
relay or any other suitable serial pori.

The relay shall have Self — supervision with faull diagnosis.

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

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

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

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

Relay configuration: The Manufacturer shall carry out relay configuration at the
factery 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. Correet functionality of all relay Protection and
Control Functions shall checked during the FATS.

4.4.6. Biased Ditferential Proteetion Relay for a Two or Three Winding Power Transformer:

Note: The relay offered must have been in service in Kenya Power for at Least 8 years and

4.4.6.1.

affered satisfactory service. Improved designs of previous relays are accepable,

The Relay shall have the following Functions and Features: -

Mssued by: Head of Section, Standards Development

| Authorized by: Head of Department, Standards

Signod:
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L Suitable for protection of a two or three winding power transformer, with a power
rating of up to H) MVA, with HV winding rated up to 245kV. Specific requirements
will be stated in the Scope of supply or Price schedules.

ii. Relay shall be of Numerical design

1. Flush mounting design

iv. Pick up setting range, for IDIFF =; 0.1 to 1.0 x mted current, as a minimum

v. Pickup on switch-on (factor of IDIFF=) L0t 2.0

vi. High-set Element (IDIFF>>) with a setting range of 1.0 to 20.0 x rated current

vil. [ndependent defimile ime delay Rﬂlnﬁ o IDIFF= and for IDIFF=2 of 0.00 to 30000
seconds as 4 minimum

vili, Magnetizing current inrush restraint feature, using 2nd harmonic restraint and Jor
Eero crossing on the sine wave

1% Setting range of [ZMN/IN of 10 to 50% as a minimum

x  Compensation for zemo sequence currents that may appear on only one winding of the
power transtormer

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

%ii.  Storage of at least Five (3) Fault records and Ten (10) Event records

xiit.  Events and fault records shall not be erased even when the auxiliary DC supply 1s
switched off

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

xv.  Owver-fluxing protection function with at least two stages of alarm and trip functions

svi. 5th harmonic restraint feature on the differential Element to prevent unnecessary
tripping due to CT saturation or transformer over-excitation.

xvil, Owver-excitation Protection with both alarm and mnp elements

wyviil, Sabilized against transient and steady-state fault curents caused e.@ by over-
excitation of transformers, using fifth harmonic.

xix.  Insensitive against DC offset currents and current transformer saturation.
wx.  High stability also for different current transformer saturation
xxt,  High-speed instantanéous trip on high-current transformer faults,

wxl.,

Issued by: Head of Section, Standards Developmeni | Authorized by: Head of Department, Standarnds
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KX,

XXX,

WY,

KXW,

WAL

NMVILL

AV

0

Independent of the conditioning of the star paini(s) of the power ransformer.

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

Integrated matching of the transformer connection group

Intcgrated matching of the transformation ratio including different rated currents of
the (ransformer 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
current.

Unkalanced Load Protection
Thermal Overload Protection
Back up Overcumrent and Earth Fault protection for HV and/or LV winding

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

L

.

v,

I Wil

VIIL

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

Magniludes and phase angles of the phase currents for the three phases on the LY
side of Transformer

Magnitude of differential current and restraining current for the three phases

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

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

Relay Se¢lf diagnostie, with LED 1o indicate Relay failure and a contact for remate
indication of relay failure status

The relay shall have at least cight (8) LEDs for trip and alarms and at least four (4)
binary inputs.

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

The relay shall have the ability w 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 kevpad for manual programeming of settings and dala access.

Mssued by: Head of Section, Standards Development

f

Authorized by: Head of Depariment, Standards
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¥l

AT

NIV,

K.

The relay shall have front serial RS232 or USB or Ethermnet Port for 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 ba screw type terminals large enough to accommodate at |east
2%2mm2 cable and shall be located at the back of the relay.

Four (4) sets of installation, commissioning, operation and mainténance manuals
shall be provided.

Relay to Laptop connection cable shall be provided.

Software for relay configuration and settings programuming using Laptop computer
shall be provided.

4.4.7. Restricted Earth Fault Relay:

NB: 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 aceeplable.

44.7.1.
4.4.7.2.

L
il
iii.
v,
V.
vi.

Vi,

Vil

X

Hi.

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

This relay shall have the following functions and features: -

Relay shall be of Numerical, static tvpe or Electro-Mechantcal type.

The Relay shall operate on high impedance pnnciple.

The relay shall be of numeric 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
bz offered with the Relay based on maximum through Fault of J1EA.

The relay current setling range shall be (0.05- 0.8 x rated current {In) a8 & minmmomn
and an operating time < 25ms at 5 times the setting

The relay shall have four (4) LEDs for relay status indication and for tip and alarms
annunciation as 4 minimum and two {2} binary inputs as a mininum

The relay shall have four (4) Binary Outputs as a minimum with LCD sereen where
the settings and meaasurands can be read

The relay’s REF operaté currént shall be displayed on the LCD screen and key pad
for manual programming of settings and daia access

_ lzgmael h:.'.' Hend of Section, Standards T!ll-.w:-!npm:nt
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sil. The relay shall have serial RS232, USB or Ethernet Port for ralay configuration and
programming of parameter settings and data download using a laptop computer.

xiit.  The relay shall have an event recorder with capacity 1o store the last fifiy (50) events
xiv.  The relay shall have fault recorder with capacity to store the last ten {10} fault records I

xv. Ihe 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
lcast 4 mm’ cable and shall be located at the back of the relay

4.4.8. Stabilizing Resistor I
Each REF relay shall be supplied with an adjustable stabilizin g resistor. For dimensioning of
the stabilizing resistor consider maximum through fanlt phase —earth current of 31 5kA.

4.4.9. Voltage Dependent Resistor (Metrosil)

4.4.9.1.  Each REF relay shall be supplied with a voltage dependent resistor (VDR or metrosil to I
limit voltage across the REF high impedance circuit. The basis for the rated voltage of the
VDR is the maximum phase-earth through fault of 31.5kA.

Noter The Stabilising resistor and the Voltage dependient resisior shall preferably be
housed in a box with terminals thar aflow conrection af the REF relay io the resisior and
VDR in the box Several terminals will be provided to allow selection af required siabilizing

resistor. The single box will be suitable for panel mounting I

4.4.10. Feeder Protection and Bay Control Relay

NB: The relay Offered must have been in service in Kenva Power for at Least § years and
nffered satisfactory service. Improved designs of previous relays are scceptable.

I 4.4.10.1. This relay shall have the following fimctions and features: -
1. The Feeder Protection and bay control relay shall be of Numeric Design
u.  The relay shall be suitable for Mush mounting

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

iv.  The position of the Circuit Breaker, ie. racked-in or withdrawn shall be indicated.

Izsued by: Hoad of Section, Standards Development Authorized by: Head of Department, Standards
Signed: @1’1‘% Sigmed: i
Date: 2020-09-04 ¥ Diate: 2020-19-04
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Vi,

Vil,

Circuit Breaker close and open push key buttons with symbels 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 mdicated by means of an LED.

The Relay offered shall have at least the following protection functions; -
{a} Threa Phase Overcurrent and Earth Fault
(b} Sensitive earth fault
{c} Broken Conductor detection I
id} Autoreclose
(e} Circuit breaker contact wear
{f) Circuit breaker Failure protection
(g} Under and over frequency protection as well as rate of change protection 1

th) Ower voltage protection

Norel: All the protection functions shall meei the reguiremenis of each function as included
in this specification
Naote 2; Earth Foault and Serngitive Earth Fault Protection elemenis shall be separate to
alfonw independent settings fo be applied
Note 3: Earth Fault and Sensitive earth foull shall have separate CT inpuis.
Nore 4. Detailed specifications for three phase overcurrens, earth fault and sensitive eqrih
fault functions are included elsewhere in these specifications.

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

1%.  The Relay shall measure and display (Metering) on the LCD sereen the following
power system parameters; Current (1), Voltage (V), Active Power (P), Reactive
Power (), Frequeney (HZ) and power factor (P.F).

%, Therelay shall store at least twenty (200 fault records, Fifty (530) events and ten (1)

disturbance records. The disturbance record shall have capacity (o monitor Eight (8)
analogue and ten {10] digital channels.

xi. It shall be possible to display instantaneous measurands on the screen alongside the
bay mimic.

Fzswed by: Head of Section, Standards Development

Authorized by: Head of Department, Standards

Signed:

Drare: 2020-09-04
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i, The unit shall have an L.E.D to indicate relay healthy status (green colour) and relay
faulty status (red colour). A separate Red L.E.D to indicate operation (Trip) of the
protection functions.
xiil.  The relay shall have at lcast Bight () programmable LEDs for displaying Protection
function operations and other alarms,
xiv. The template for writing the alarm labels shall ke provided with the relay
xv. The relay shall have at legst twelve (12) binary inputs
xvi.  The Relay shall have at least six (6) output relays
xvil,  The relay shall be provided with IEC 61850-8-1 Communication protocol, and the
corresponding eommunication port.
xviil.  The Relay terminals shall be of screw type terminals large enough 1o accommodate
at least 2x2.5mm?2 cable and shall be located at the back of the relay.
xix. Front Serial RS5232 ar USB or Ethenet Port for relay communication with a laptop

computer for relay confizuration and parameter 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: -

L.
i

HL

i,

.

Selectable 1 - 3 auto-reclose shots
Independently set dead time for cach shot

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

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

Autoreclose inhibition for over current high set clement.

Note: The Protection Functions Offered shall satisfy the detailed specifications as

included elsewhere in this specification for each of the profection 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
[rfmum; -

Issued by: Head of Section, Standards Development

Authorized by: Head of Department, Standards

U
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i. Three phase overcurrent
1. Earth faull
iil.  Sensitive Earth Fault

iv. Hroken Conductor detection

v, Autoreclpse function for three phase autoreclose.

vi. Underand Over Frequency Protection, including rate of change frequency protection
Note 1: Earth Fault and Sensitive Earth Fault Prorection elements shall be separaie 1o allow
independent seftings fo be applied These functions will kave separate CT inputs
MNote 2. Earith Fault and Sensitive earih fault elemenis sholl have separate CT  Inpuis.
Note 3: Detailed specifications for three phase overcurrent, carth foult and semsifive earth faull
Junctions are included elsewhere in this specification. Al requirements must be met.

4.4.12.2. There shall be independent CT input for Earth Fault and for Sensitive Earth Fault

Protection to allow independent connection of the Sensitive Earth Faull Protection
Function to a separate Core type CT

4.4.12.3. Relay shall be of Numerical design.

4.4.12.4. Relays that have failed in service or mal-operated shall not be acceptable
4.4.12.5. The relays shall be suitable for flush mounting on the front of the panel

4.4 12.6. Current setting range for overcurrent function shall be 0.5In-2.0In as &8 minimum
4.4.12.7. Current setting range for carth fault function shall be 0.051n-0.81n a5 & minimum

4.412.8. Two stages of High Set Element for both overcurrent and earth fault protection funclion,
with a setting range of 1-20In as a minimum and a definite time delay setting of 0 - 60

seconds a5 a minimum.

4.4.12.9. LD.M.T characteristics for overcurrent and Earth fault protection function according to
BS142 or IEC60255 i.e. Standard Inverse (S1), Very Inverse (V1), Extremely Inverse (EL),
Long Time Inverse (LT1). including definite time for the high-set Elements.

4.4.12.10. Time setting multiplicr 0.05 — 1.0 as 2 minimum
4.4.12.11. Current setting range for sensitive earth fault function 0.011n - 0.8In a5 2 minimum
4.4.12.12. Definite time delay characteristic for Sensitive sarth fault function; setting range, 0- 30

seconds as a minimum.

4.4,12.13, Requirements for the auto reclose function:

i. Three phases auto reclose

Izsued by: Head of Section, Standards Development

Authorized bv: Head of Department, Standards

Signed: o
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1. Selectable 1 - 3 avtoreclose shots

iil. Independently set dead time for each shot
. Autareclose inhibit after manual close

v. Each autorcclose 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 to Lock-out

| vi. Awtoreclose inhibition for over current high set element
4.4.12.14. Data Storage:
. Storage of at least five (5) fault'trip records
. Ten (107 event records I
i, Five (%) disturbance records
I Note: Evenis and foull records shall nat be erased even when the auxtliary DC supply s

switched aff

4.4.12.15, Configurable output relays for protection element pick up (start) and Trip outputs which
can be used to back-trip upstream circuit breakers and for implementing blocking schemes I

for bushar protection.

44.12.16. Red [.E.D 1o indicate thar the protection functions have operated and issued = trip output
I to Trip the circuit breaker.

4.4.12.17. Relay self-diagnostic, with LED 1o indicate relay heal thy status {gresn colour) and relay
failed status (red colour) and a watch dog contact for remote alarm

4.4.12.18. LEDs: The relay shall have a minimum eight (%) LEDs for alarms annunciation.
4.4.12.19. Binary Outputs: The relay shall have as a minimum twelve (12) Binary inputs. I

I 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 tip coil,

4.4.12.21, LCD sereen where the settings and measurands can be read
4.4.1222, Keypad for manual programming of seltings and data access

4.4.12.23. Relay Terminals-shall be screw type terminals large enough to accommodate at least
4mm2 cable and shall be located at the back of the relay !

4.4.12.24. The rclay applicable protocol shall be IEC 61850-8-1

4.4.12.25. Front Serial RS232 or USB or Fthemet Port for relay communication with a laptop
computer for relay configuration and parameter settings and download of faull 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
analysing 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: -

. Selectable 1 — 3 auto reclose shoils
ii. Independently set dead time for each shot
.  Auto-reclose inhibit afier manual close

iv. Each auto-reclose shot shall be initiated by the selected protection function(s). Operation
of protection function not selected 1o initiate a particular shot of auto-reclose shall lead
to lock-out of the relay.

v. Auto-reclose inhibition lor 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: -
i.  Relay must be of Numerical design.
ii. Shall be suitable for flush mounting on the front of the panel

iii. The Relay Offered must have been in Service in Kenya Power System and operated
successfully for the cight (8) years. Improved designs of previous relays are acceptable.
Relays that have [ailed in service or mal-operated shall not be acceptable

1. 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 staws (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 @ minimum
vil. Current setting range for earth fault relay 0.05In-0.8xrated current (In}, 45 a minimum
viii. Quadrature connection for polarizing voltage

1%, Applicable on the LV side of a Dynl transformer
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% Owercurrent high set Element, with a setting range of 1-20 x rated current (In} as &
(IM1E ] LT,

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

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

xifi, Inverse Current-Time characteristics according to BS 142 ar IEC 60255 and Definite
time characteristics. The characteristic for each protection function shall be sclectable.

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

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

xvi. Time setting multiplier 0.05 — 1.0, &5 a minimum

xvil, Broken conductor detection feature
xvill. Circuit breaker contact wear monitor
Xix. Storage of at least five (5) fault records and ten (10) event records
Note: Events and fawit records shall not be erased even when the aicciliary DC supply ks switched off.

XK. Storage of the last two disturbance records as a minimum

xxi, Comfigurable output relays with ability o output starting clements 1o control tripping
of ather upstream protection relays.

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

xxiv. The Relay shall have as a minimum four (4) output relays and an LCD sereen where
the settings and measurands can be read.

v, Keypad for manual programming of settings and data access

xxvl. Relay Terminals-shall be screw type terminals large enough to accommodate at least
| 4mm2 cable and shall be located at the back of the relay

xxvii. Front Serial RS232 or USB or Ethernet port for relay communication with 1 laptop
computer for relay configuration and parameter settings and download of fault records,
events records and disturbance records for analysis,

4.4.14, Three Phase Overcurrent and Earth Fault Relay:

NB: The relay Offered must have been in service in Kenya Power for at Least § vears and
offered satisfactory service, Improved designs of previous relays are acceplable,
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The relay shall have the following Functions and Features: -

11

.

i1,

Vil

1%,

X

X

Xit.

Kiil.
NV,

b
NV

xviil

Relay must be of Numerical Design

Relays shall be suitable for Flush mounting on the panel front and current setting
range for overcurrent relay shall be (.5In-2.01n a3 8 minimum

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

[.D.MLT characteristics for overcurrent and earth fault protection function according
to BS142 or IEC&0255 ie. Standard Inverse (SI), Very Inverse (VI), Extremely
Inverse (ED), Long Time Inverse (LTI}, including definite time for the high-set
Elements.

The relays “time setting multiplier .05 - 1.0, a5 2 minimum and under frequency
protection feature shall be provided.

Relays Broken conductor detection protection feature shall be provided.

High set element for both overcumrent and earth fault protection, with a setting range
of 1-20 x rated current (In) and a definite time delay setting of~ 60 seconds shall be
provided.

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

Events and fault records shall not be erased even when the auxiliary DC supply 15
switched off.

Means of identifying fault type and stage of protection that has pperated either by

use of LEDs or by automatic display of the fault records details on the relay LCD,

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

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

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

The Relay shall have as a minimum four (4) outpul relays

LCD screen where the scttings and measurands can be read.

Relay Terminals-shall be screw type terminals large enough o accommaodate at
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least 4mum2 cable and shall be located at the back of the relay.

xviii. LCD screen Keypad for manual programming of settings and data access.

Xix. The relay shall have front serial RS232 or USB or Ethernet Por 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.

xx. Relay to Laptop connection cable shall be provided

4.4.15. Earth Fault Relay:
The Relay shall have the following functions and Features- -

i

iv.  Shall be suitable for flush mounting on the front of the panel
V. Inverse Current - Time characteristics for Earth fault protection function according
to B3142 or IEC60255 ie. Standard Inverse (SI), Very Inverse (V1) Extremely
Inverse (EI), Long Time Inverse (LTI}, including definite time for the hi gh-set
Elements,
vi.  Time setting multiplier 0.05 - 1.0 x rated current {In) I
vil.  High set Element with a setting range of 1-20 x rated current (In).
viil,  Circuit breaker contact wear monitoring
x. Ability to store at least five (3) Fault records, and ten (10} event records
X. Events and fault records shall not be erased even when the auxiliary DC supply is I
switched off.
xi.  Tripand Start Contacts shall be freely configurable 1o the output Relays.
s, Drop off /pickup ratio =00% and low transient overreach < 10%
xiii. Red L.E.D 1o indicate that the Relay has operated to trip I
xiv. Relay Self diagnostic, with LED to indicate Relay failure and & contact for remote
indication
®v. The relay shall have as a minimuem four (4} LEDs for alarms anpunciation
xvi.  The relay shall have as a minimum four (4) binary inputs,

elay 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
successtully for the last eight (8) years. Improved designs of previous relays are
acceptable.

xvii. The Relay shall have as a minimum four (4) output relays
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wvilt, LCD soréen where the Settings and measurands can 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
dmm?Z cable and shall be located at the back of the relay

xxi.  Front Serial RS232 or USE or Ethernet Port for relay communication with a
xxil. Laptop computer for Relay configuration and parameter settings and download
of fault records, events records and disturbance records for analysis.

xxiil.  Relay to Laptop connection cable

4.4.16 Sensitive Earth Fault Relay:
The Relay shall have the following functions and features: -
i. Relay must be of Numerical Type
ii. Should ba suitable for flush mounting on the front of the panel

i, The Relay must have been in operation in the Kenya Power System and operated
sugcessiully [or the last eaght (8) vears. Improved designs of previous relays are
acceplable,

Iv. Relays that have failed in service or mal-operated shall not be acceptable
v. Current setting range for earth fault relay 0.0125In- 0.8In
vi. Definite time delav 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 >90% and low transient
overreach < 105,

vill. Red L.E.D 1o indicate that the Relay has operated o trip, relay seli-diagnostic, with
LEL to indicate Relay failure and a contact for remote indication

ix. The relay shall have a3 a minimum four (4) LEDs for alarms annunciation
x. Therelay shall have a5 a minimum four (4) binary inputs.
x¥i. The Relay shall have as a minimum four (4) output relays
xit. LCD screen whers the settings and measurands can be read
xitl.  Kevpad for manual programming of settings and data access

xiv. Relay Terminals-shall be screw type terminals large enough to accommeodate ai least
2 x 2.5 mm2 cable and shall be localed at the back of the relay

Il lzsued by: Head of Section, Standards Development Aunthorized by Head of Department, Standards
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Front Serial RS231 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.

4.4.17. Electrical Reset — Trip Relay

The manufacturer shall have experience of a minimum of 15 yvears in the manufcture of trip

relays

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

iii.

High burden tripping relay, immune to capacitance discharge currents and leakage
currents

Al least Four (4) pairs of normally open (NO) and two (2) pairs of normally closed
(NC) or 4NO/NC output conlacts

Instantancous operation; time <15ms

iv. The Relay shall be suitable for Nush mounting
v. Flag or target shall be ared; L.E.D, or durable bulb or Red Mechanical flag
vi. 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 resel bution shall be illuminated with red
colour,
vil. Contact rating — capable of carrying 30Amps for 3 seconds and 104, continuously
viil.  Relay terminals-shall be screw type large enough to accommodate at least 4mm?
cable and shall be located at the back of the relay
ix. Relay terminals shall be clearly marked
x.  Relay contacts configuration shall preferably be drawn on the relay casing.
¥1. Alternatively, a connéction drawing shall be supplied with the relay.
xil.  Size nol greater than 24%19%6 cm

4.4.18. Self-Reset Trip Relay

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

relavs

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

1. High burden tripping relay, immune to capacitance discharge currenis and leakage

currents
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it. At least Four (4) pairs of normally open (MO and two (2) pairs of normally closed
(NCY or 4NOMNC putpul contacts.

tii.  Instantaneous operation; time <1 5ms

iv. The Relay shall be suitable for flush mounting or for mounting on 35mm DIN 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 camrying 30Amps for 3 seconds and 10A, continuously
and the Relay terminals shall be clearly marked

vii.  Relay Terminals-shall be screw type terminals large engugh to accommodate at least
ix. 2x2.5mm? cable and shall be located at the back of the relay
% Drawing for relay connection shall be provided with the relay

xi. Relay contacts configuration shall preferably be drawn on the relay casing.

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

Xiil.  Size not greater than 2dx19x6 cm

4419 Low Power Corrent Transformers Overcurrent and Earth Fanlt Protective relays

4.4.19.1. The relays shall be applicable to existing 11kV [Indoor changeover systems which use Low
Power COTs connécted to the relay via RI45 terminal.

4.4.19.2. The relay shall, via voliage set peinis, be able 1o determine healthy and unhealthy supply so
as Lo initiate changeover to transter load from an unhealthy supply to a healthy supply.

44193, Through Low Power CTs (LPCTs) and set-point parameters for short ecircuit fault
conditions, the relay shall block initiation of changeowver due to an overcurrent and/or earth
fault resulting to a tnp operation.

44194, Performance Characteristics of Low Fower Overcorreni and Earth Fault Reliys
These specifications indicate the required perfommance characteristics 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 relavs are 10 be inslalled has nominal frequency of S0HL

i E—
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(b} The CT inputs shall be of Low Power CT design with RJ45 connection per phase to the
relay, where the LPCT transducers conform to [EC 60044-8. Current sensing shall be
selectable up 10 a minimum of 3000A (NB this is not fault current), Sensitive CT input shall
be of 1A, screw Lype terminals.

(¢} The rated VT secondary voltage is 110V AC, phase 1o phase (63.5V AC phase to ground)

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

(¢) Relay trip operation shall be indicated by a red LED. for measurement relays.

4.4.1942. Protection Functions

The relay shall have the following protection functions and features in a single casing as a minimum;
i.  Three phase overcurrent
. Eanth fault
iii. Sensitive Earth Fault

iv.  Broken Conductor detection

v. Autoreclose function for thres phase autoreclose,
vi. Under and Over voliage detection
vil.  Under and Over Frequency Protection.

44.19.5. There shall be a dedicated CT input for Sensitive Farth Fault Protection to allow
mdependent connection of the Sensitive Earth Fault Protection Function to a separate Core
balance type CT

4.4.19.6. Current setting range for overcurrent funetion shall be 0.1n-2.4In as a minimum for [DMT.
4.4.19.7. Current setting range for earth fault function shall be 0.11In~1n as a minimum for IDMT.

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

| 44199, LDMT characteristics for overcurrent and Earth fault protection function according to
B5142 or [ECO0235 i.e, Standard Inverss (S1). Very Inverse (V1) 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 a5 2 minimum
4.4.15.1 1. Current setting range for sensitive earth fault function 0.1Tn - 11n as & minimum

4.4.19.12. Definite time delay characteristic for Sensitive carth fault function; setling range, (- 30
seconds as 4 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 o ground voltages, It should measure phase rotation by use of phase voltages
connected,

4.4.19.14, Under voltage setting range shall be from 5% to 115% U, as a minimum.
4.4.19.15. Overvoltage setting range shall be from 30% to 140% U, as & minimum.
4.4.19.16. Timing for both under and Overvoltage shall be 0.05 to 200s definile lime 45 a minimum.
4.4.19.17. Requirements for the aute reclose function shall be:
L Thres phases auto recloss
ii. Selectable 1 = 3 autoreclose shots (minimum 3 shots)
iii. Independently set dead time for each shot
iv. Autoreclose inhibit after manual close

v. Each autoreclose shot shall be initiated by the selected Protection Function{s).
Crperation of Protection Function not selected to mitiate a particular shot of Autoreclose
shall lead to Lack-oul

vi. Autorecloss inhibition for over current high set element
4.4.19.18. Data Storage:
i.  Storapge of at least fifteen (13) fault/trip records
i, Al least Fifty (500 event records
i, At least fifteen {15} disturbance records
MNote: Eventy and fondt records chall not be erased even when the arociliary DO supply i
switched off

4.4.19.1% Configurahle output relavs for protection element pick up (start) and Trp 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 i1ssued a trip output to
Trip the ¢ircuil breaker.

4.4.19.2]1. Auto reclose relay Function in the feeder protection relay. This auto reclose function shall
be housed within the feeder protection relay: -

.. Selectable 1 = 3 auto reclose shots
. [ndependently set dead time for each shot

. Auto-reclose inhibit after manual close
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iv. FEach anto-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 legd to lock-out of the relay.

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

4.4.1%.22. Additional specifications: I

The relay shall have the following functions and features:

L Relay self-disgnostic, with LED to indicale relay failed status {red colowr) and a
watchdog contact for remote alarm

ii. LEDs: The relay shall have a minimum eight (8) LEDs for alarms annunciation.

1.  Binary Inputs: The relay shall have as a minimum ten (10% Binary Inputs of 24-
230VDC.

| .
tv. Binary Outputs: The relay shall have a minimum eight (8) outputs voltage free
Relays. One (1) of the output relays shall be adequately rated to directly operate the
circuit breaker trip coil.
v. LD screen 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 to accommodate at least
4nim? cable and shall be located at the back of the refay (except for phase CT inputs
which are LPCT terminals).
viii.  The relay applicable protocol shall be IEC 61850-8-1
1.  Software for configuration and relay parameter settings and also downloading and I
analysing the relay fault data shall be provided.
. Relays Broken conductor detection protection feature shall be provided.
xi.  Circuit breaker contact wear monitor function to be available.
x1l,  Ewvents and fault records shall not be erased even when the auxiliary DC supply is I
gwitched off.
xii. Means of identitying fault tyvpe and stage of protection that has operated either by use
of LEDs or by automatic display of the fault recards details on the relay LCD or both.
xiv. Trip and start contacts shall be freely configurable to the output relays with drop off
I ‘pickup ratio =% and low transient overreach < [ 0%, I
4.4.19.23. Communication
| Issued by: Head of Section, Standards Development Authorized by: Head of Department, Standards
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i.  The relay shall have front serial RS232 or USB or Ethemet Port for relay communication with
a laptop computer for relay contiguration and parameter settings and download of fanlt records,
events records and disturbance records for analysis.

ii.  Relay to Laptop connection cable shall be provided

4.4 20. Trip circuit supervision Relay Type 1z

The manufacturer shall have experience of a minimum of 13 years 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

ii. Trip Circuit Healthy — Red/Green L.LE.D ON

iii. Trip circuit fail -Green/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 ime delay of at least 150mS to avoid transient operations
vi. Contaet 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 accommodate at least
dmm? cables and shall be located at the back of the relay and relay (erminals shall be
clearly marked.

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

Xii. Size not greater than 16x9%% cm

4.4.21. Trip circuit supervision Relay Type 1L

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

The relay shall have the following Featuras: -

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

ii. Trip Circuit Healthy — Red/Green LE.D ON

i Iszued by: Head of Section, Standards Development Authorized by: Head of Department, Standards
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i Trip circuit fail - Green/Red L.E.D QFF
v, Two (2) normally clesed (NC) and two (2) normally apen (NOY or 2C/0 {change-over)
oulput contacts.
v. The relay shall have a time delay of at least 150mS to aveid operation due to transient
DC supply interruptions. I
vi. Contact ratings — 30 Amps for 3 seconds and 5 Amps continucusly,
vii. Suitable for DIN Rail {33 mm) Mounting
viii. Relay Terminals-shall be screw type terminals large enough to accommodate at least 2 x
2.5 mm* cable and shall be located at the back of the relay
ix. Relay terminals shall be clearly marked |
x. Relay shall be supplied complete with the base
xi. Relay contacts configuration shall preferably be drawn on the relay casing,
xii. Alternatively, a connection drawing shall he supplied with the relay,

Note: The manufacturer for the auxiliary relayvs below shall have a least 15 years' experience in I

4.4.22. Auxiliary relays For Transformer Mechanical Protection Trip Function TypeI:
The relays shall be used as repeat relays for power transformer mechanical protection functions

The Relay shall have the following features: - I

the manufacture of auxiliary relays for transformer mechanical protection Trip function

High speed operation: < 20 ms for tripping
Omne (1) element in one casing/relay

Hand rezet contacts I

v 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 10 accommodate at least 2.5 I

mm2 cables and located at the back of the relay.

vill.  Contact ratings — 30 Amps for 3 seconds and 10 Amps continuously,
ix. Relay terminals shall be clearly marked, with indelible numbers
¥ Relay shall be supplied complete with base.
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1.
%il.

Al

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

Size not greater than 24x18x10 cm

4.4.23. Auxiliary relays For Transformer Mechanical Protection Trip Function Type 11:

The Relday shall have the following features: -

i
1.
v,

T
Vi,

vil.
wili.

1ix.

1.
xil.
xdil.
Kiv.

xv.

High speed operation < 20 ms for Tripping

Onic ¢lement (1) in one casing

Self-reset contacts

Wanually reset Operation Indication flag - Red in colour

Provision of hand operation to close relay contacts for testing

Shall be suitable for DIN Rail (35mm) mounting at the back of the panel
At Least Three {3} pairs of normally open{INO) output contacts
Complete relay including the relay base (aocket).

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

Relay Terminals-shall be screw type lerminals large enough w accommodate at least 2.5
mm2 cable

The Belay terminals shall be ¢learly 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 10x3x5 cm

4.4.24. Auxiliary relays For Transformer Protection Alarm Function Tvpe T11:

The relay shall have the following features: -

1.
v,

W

Moderate speed of operation < 35ms for Alarm

One (1) element in one casing/relay

Self-reset contacts

Provision of hand aperation to close relay contacts for testing

Manually reset operation indication flag - Red in colour
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vi.  Shall be suitable for DIN Rail mounting at the back of the panel
vil. At least Three (3) NO (Mormally open) output contacts per element
vil.  Contact ratings - 30 Amps for 3 seconds and 10 Amps eontinuously.
ix.  Complete relay including the relay base (socket)
x.  Relay Terminals-shall be serew type terminals larpe enough to accommodate at least 2.5
mm* cable
xi. Relay terminals shall be clearly marked
xii.  Relay contacts configuration shall preferably be drawn on the relay casing I
xiii.  Relay supplied complete with base
xiv.  Size not greater than 10x5x5 em
4.4.25, Bistable Auxiliary relays:

The Relay shall have the following features: -

i

iL.

iv.  Equipped with two DC coils, one for each contact position

v.  Twoidentical stable laiched positions with pesition indicators

vi.  Rated DC supply 110V DC; +10% & -20%
vii.  Contacts a1 least SNO + SNC Contacts I
viii.  Contact ratings - 30 Amps for 3 seconds and 10 Amps continuously.

ix. Operating time < 23 ms

%, Suitable for mounting on 35 mm DIN rail

xi.  Coils not continuously energized- eonnected through contacts for cut-ofl afier operation
xii.  The terminals shall be screw type and large enough to accommodate 2x2.5 mm?2 cable

®ili

4.4.26. DC Supply under Voltage Relay.

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.

Application of alternate control pulses cause the contacts to chan ge from one state to the
other,

If the supply 15 interrupted, the contacts remain in their previous position even when the
voltage is restored. I

Relay shall be supplied complete with the base

Authorized by: Head of Department, Standards
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vi.
Vil
VIl

X,

Shall have a settable range for under voltage pick up. of 30-80% of the rated DC Voltage
Relay nominal voliage 110V DO

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 continuows operation at the rated DC voltage.

Shall be suitable for mounting Flush mounting

The terminals shall be screw type and large enough 10 accommodate 2.5 mm® cable

4,427 Annunciator Relay Type 1

The manufacturer shall have a minimum experience of 15 years in the manufaciure of the
annunciator relay. The Annunciator relays shall have compact design. The Relay shall have the

following 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.

The relay shall be compact 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 status of the alarms shall be retained even with loss of auxiliary de power supply.
On power, up the last alarm status will be displayed.
vi.  Shall have Silence, Accept, Reset and Test push buttons, to control the Alarms
vii.  The single relay shall be equipped with at least thirty-six (34) separate alarm elements in
a single casing. Each alarm 1o be independently programmable
viii.  The relay shall be of digital design
i%.  The relay shall be suitable for fluch panel mousting
x.  Each of the elements shall be freely assigned to one of two common outpul alarms;
Lrgent, and Mon-urgent alarm.
Issued byv: Head of Section, Standards Development Authorized by: Head of Department, Standards
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xi.  Each Alarm Element shall have a red LLE.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.
xii.  The Urgent and Non-Urgent common alarms shall be freely configurable 1o the output
relays,
xiii. It shall have high immunity against electrical interference. I
xiv.  Relay Terminals-shall be of screw type, large enough to accommodate ar least
| XV, Zx2.5 mm2 cable and shall be located at the back of the relay
xvi.  Relay terminals shall be clearly marked with indelible writing
xvii.  Relay comacts configuration shall preferably be drawn on the relay casing
Xviil. Al least two output rélays one for urgent and the other for non-urgent alam I
xix.  The relay shall be supplied with field configurable labels.
xx. At least two (2) pairs of Normally Open (NO) out-put contacts for each out-put relay
44.28. Annunciator Relay Type I1: I
The manufacturer shall have a minimum experience 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.

ii.  The relay shall be compact and integrated into one common device. Relavs with
individual alarm covers are not acceptable.
I tii.  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 status of the alarms shall be retained even with loss of auxiliary dc power supply, on
power up the last alarm status will be displayed.
| vi.  The relay shall be of digital design
vii.  The relay shall be suitable for flush panel ma unting. The Relay shall have the following
features: - |
viil.  Shall have Silence, Accept, Reset and Test push buttons, to control the Alarms
. The single relay shall be equipped with sixteen (16) separate alarm Elements in & single
casing.
Isswed by: Head of Section, Standards Development | Authorized by: Head of Department, Standards |
=i i - e, ignedl:
gned % : Sign = {
Date: 2020-09.04 i Date: 2020-09-04

R s




- TITLE: AL S KPI/6C/A/ L TSP 3001
} PFROTECTIVE RELAYS, Lssue Na 1
—— CONTROLS DEVICES AND Ty
INSTRUMENTS- SPECIFICATION | Mo
Kenya Power ]lhle of I20-09-04
EIluC
Pree 53 of 1446

X

%1

Xii.

xiii.

K.

XNV

XVl
Wi
XVIEL
XIX.
XX,

M,

L

iil.

The Relay Offered must have been in Service in Kenya Power System and operated
spceessfully 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.

Relavs 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;
Urgent and NON-urgent Alarm.

Each Alarm Element shall have a Red L.E.ID to indicate ON states. It shall also have

provision for fixing of Identification Label changeable on site. A Nashing Alarm element
shall be clearly visible,

The Urgent and Non-Lrgent commen alarms shall be freely configurable to the output
Relavs,
It shall have high immunity against electncal 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 wiring of the relay shall be supplied with the relay.

4,429 Annunciator Relay Type H1I:

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

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

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

The relay shall be suitable 1o read and acknowledge alarms locally or remotely

iv.  The relay shall be fully prosrammable via keypad and/or Laptop.
v.  The status of the alarms shall be retained even with loss of auxiliary doc power supply.
Om power, up the last alarm status will be displayed.
vi.  The relay shall be of digital design
Izsued by: Head of Section, Standards Development Authorized by: Head of Department, Standards
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I
viiL

5

Xi.

X1

%l

xiv.
KV,
bt
AVIL
HVIIL.
Wi,

XX

The relay shall be suitable for Mush panel mounting
Shall have Silence, Accept, Reget and Test push buttons, to control the alarms

The single relay shall be equipped with at least eight (8) but not more than sixteen (16)
separate alarm elements in a single casing,

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:
Urgent and NON-urgent Alarm.

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

The Urgent and Non-Urgent commen alarms shall be freely configurable to the output
rélavs.

[t shall have high immunity against electrical interference.

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

Relay terminals shall be clearly marked, with indelible writing

Relay coniacts configuration shall preferably be drawn on the relay casing

At least two output relays one for urgent and the other for non-urgent alarm

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

4.4.30. Eleetronic Hooter:

The manufacturer shall have a minimum experience of 10 years in the manufacture of the switch.

The Hooter shall have the following features: -

11,

The hooter is for use in substations to announce abnormal conditions. It is to be mounied
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 96x%6 mm op to 110x1 10 mm
v.  Rated frequency 50 HZ
vi.  Siren Tone; selectable tones including siren 1one acceptable.
vii.  Rated voltage shall be 240V AC; +/-10 % or rated DC supply voltage of 110V DC and
0V DC
Issued by: Head of Section, Standards Development Authorized by: Head of Department, Standards

_Sig ned;

Sizned: ‘_=£_=‘.=h£__,

Drate: 2020-09-04

Drate: 2020-0%-04




TITLE: Dos; Ra- KPL/CHA/ 1/ TSP13/001

PROTECTIVE RELAYS, fswe No. | ]
- CONTROLS DEVICES AND T

NY

INSTRUMENTS- SPECIFICATION [N
Kenya Power * A0 Dte of 2020-09-04
ls5ue
Page 35 of 145

Viil Protection degree shall be 1P 20

ix. Operating mode shall be continuous

X Operating tempetature of up to 500C

xi.  Terminals shall be screw type and suitable for connection of 2.5 mm ? cable
¥ii.  Terminals shall be indelibly marked

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 pancls 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 measuring and control devices.

ii.  The Heater shall be rated at T5'W and 240V AC and should be suitable for preventing
condensation within the panels which have dimensions of 2200x800x80) mm for the
climatic conditions specified in section

il The heater body shall be of extruded aluminium profile or stainless steel
iy, The heater skall have namral convection and be of durable construction.

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

vi.  The terminals shall be screw type and large énough to accommodate 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 pancls and inside switchyard mechanism boxes, in Air Insulated

Substations. The hygrostats shall have the following features:

.. Temperature control with a variable setting of 0-600C, as a minimum
it.  Humidity setting with & variable setting of 50 — 90%, as a minimum
Hi.  Suitable for mounting on 35 mm DIN rail

1v. ['wo normally open (MO Contacts, suitable for switching on the heater. The contact
rating shall be declared in the bid.

Issued by: Head nfﬂ:c“;i;‘l:n_, Standards Development | Authorized by: Head of Department, Standards
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v.  Raled power supply for the hygrostat shall be 240 V AC £10%
Note: The mamyfacturer of the comvol switches shall have minimim experience of | 0 years

in the manufacture of the control swiiches.

4.4.33. Discrepancy Switch for Circnit 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. Suitahle flush mounting
Ii.  Pressand Turn operation for Circuit Breaker close and open operation.
il Asaminimum three (3) pairs of Normally Open(NO) contacts for circuit breaker close
| operation and two (2) pairs of Normally Open{NO) contacts for circuit breaker opEn
operation.

iv.  White colour continuous illumination for discrepancy in circuit breaker status. The I
illumination shall be by white LED bulb.

v.  The discrepancy switch shall be sturdy and durable.

I vi.  The position for cireuit breaker close and the position for circuit breaker apen Operations
shall be clearly marked on the escutcheon plate supplied with the switch.,

vii.  The top of the switch having the escutcheon plate shall have a rectangular outer shape.

viii.  The switch shall have screw type terminals large enough 10 accommedate 2x2.3mm2
cable I
1x.  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
xii.  The lamp shall be rated at below 4 W power consumption I

sl 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

4.4.34. Circuit Breaker Close/Open Control Switch:

NB: The manufacturer shall have experience of a minimum of 10 vears in the manufasture of
Circuit breaker control switches
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The control switch shall have the following features: -

L.

i,

ili.

The switch shall have a mechanical interlock to prevent 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}
Mormally Open (NO) contacts,

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

4.4.33. Push Button Switches for Circuit Breaker Close/Open Operation — Type 1

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

The control switch shall have the following features: -

L,

Shall be shrouded or well recessed in their housing lo minimize the nsk of in-adverient
operatien

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

The contacts shall be shrouded to minimize ingress of dust and accidental contact,

1v.  5hall have two pairs of Nomally Open Contacts (2ZNGO)
v.  Shall be Suitable for flush mounting
vi. Screw tvpe terminals suitable for connection of 2.5 mm?® cable
vii.  The push button for close operation should be Red in colour and integrally labelled “CB
O™
viit.  The push button for open operation should be Green in colour and integrally labelled
“CB OFF"
ix. Contacis rated to carry 16 Amps, 220V DC
Issued by: Head of Section, Standards Development Authorized by: Head of Department, Standards
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4.4.36. Push Button Switch for Alarm /Trip Relay Reset - Type 11

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

The push button switch shall have the following features: - I
L. Shall be shrouded or well recessed in their housing to minimize the risk of inadvertent
operation
| i Shall be non-retaining type, made of non-hygroscopic materials and fitted to avoid any

possibility of sticking
iii.  The contacts shall be shrouded to minimize ingress and should have two pairs of
Normally Closed Contacis (2NC)

iv.  Shall be suitable for flush mounting |

I v.  Screw type terminals suitable for connection of 2.5 mm? cable
vi.  The push button shall be blue in colour

vil.  The contacts shall be rated to camry 5 Amps, 220V DC

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

4457 Local/lRemote Selector Switch:

For use en Protection and control panels and on switchgear installed in the switch vard

i.  Shall be suitable for flush mounting on the Panel

ii.  Shall have two position selection, Local and Remote
1. Shall have Two pairs of change-over contacts{NOC) I
iv.  Shall have contact Rating 6A, 340V AC220V DC

I v.  Lotate and Remote positions indelibly labelled on an eseuicheon plate fixed on the
switch.

vi. It shall have screw type terminals suitable for connection of 4 mm? cable

Issued by: Head of Seetion, Standards Development Aunthorized by: Head of Department, Standards
Sigmed: - Sigmed: P "
) &

Date: 2020-09-04 ' Date: 2020-09-04 '




- TITLE: Doz, N KPL6CA//TSP13/001
1— | PROTECTIVE RELAYS, Issue Ma, 1
INSTRUMENTS- SPECIFICATION | Mo
Kenya Power Pau of 20-09-04
EEUE

Page 5% al 146

4.4 38. OFF/Local/Remote Selector Switeh:
For use on outdoor Circuil Breakers and Transformer Tap Changers

1
il
1ii.
v

W,

i,

4.4.39. ON/OFF Selector Switch:

For uze on outdoor Protection and Control Panels

i
il
iii.
v,
v,

i

4.4.40. Semaphores for Isolator and Earth Switch Position Indication
The manufacturer shall have at least 10 years® 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/Isolators, which are located in the switchyard. The Status Indicator shall have
the following features: -

ii.

1.

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/220V DC

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

Screw type terminals suitable for connection of 4 mm? cable

Suitable for flush mounting on the Panel
Twao position selection, ON and OFF
Two pairs of change-over contacts
Contact Rating 4Amps, 220V DC

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

Screw type terminals suitable for connection of 2.5 mm? eable

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
[ndication.

$hall be of circular or rectangular front appearance

iv.  The Unit shall have screw type terminals large enough 10 accommaodate 2x32.5mm2 cable
v.  The Terminals shall be indelibly marked
Lzswed by': Head of Section, Standards Development Authorized by: Head of Department, Standards
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shall
L.
ii.
i,
iv.

Y.

Vi

11

4.4.42, Miniature Circuit Breaker Type 1:

These shall be for use on the sccondary side of Voltage transformer and shall have the following
features: - I

4.4.41. LED Indicating Lamps:

The manufacturer shall have at least five vears” experience in the manufacture of LED indicating
lasps. The lamps are primarily for indicating the siatus of switchgear in the substation, They

have the following features; -
The LED indicating lamps shall be complete with lamp and mounting base

These shall be suitable for mounting on the front of the control panel {Flush mounting).

The Indicators Lamps shall be of LED tvpe I
The Lamp Indicators should be rated for 4W power consumption or less,

The lamp indicators should be designed for continuous operation and to give a long
operating life of at least 10 years,

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
Bill of materials and price schedules

Mote 2: The manufacturer of Miniature Circuit Breakers {MCBs) shall experience of at
least 15 yvears in the mamifacture of the MCBs

Shall be three pole unit
Shall be rated operating vohiage, 400V AC
Rated Insulation voltage shall be 600V AC

iv.  Rated frequency shall be 50 HZ I
v.  Degree of Protection shall be: [P20
vi.  Setting valuee of thermally delayed Overload release, 3 A

vil.  Owercurrent release set at 204

viil,  Rated continuous current for contacts of 6 Amps I
ix.  MCB should have an Auxiliary | NC & | NO contact,
x.  Contact Position Indication: ON / OFF

.' Issued by: Head of Section, Standards Development Authorized by: Head of Department, Standards
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%1 Suitable for fixing on a DIN rail

xii.  Screw type terminals suitable for connection of at least 2x4.0 mm” stranded cables

4443 Miniature Circuit Breaker Type [1:
For protection of LY AC circuits rated at 413VAC & 240 VAC

i.  Shall have two tripping mechanisms, delaved thermal tripping mechanism for overload
and the electromechanical tripping mechanism for shom cirguit protection
ii,  Tripping characteristic shall be type C
iii.  The MCB shall be three pole configurations
1v.  Rated short-circuit capacity 15 6kA, al 415V AC
v. Contact Position Indication: ON / OFF
vi.  Ome normmally closed (1 NC) auxiliary contact
vii.  Degree of Protection: [P20)
viii.  Indelibly labelled screw terminals, suitable for connection of up to 6 mm?, stranded cable,
1%,  Electrical endurance of at least 10,000 cyveles
®, Mechanical endurance of at least 20,000 cvcles
xi.  Rated current of 16 Amps
xil.  Rated operational voltage of 415 V AC and maximum operating voltage of 600VAC

xitl,  Suitable for fixing on a DIN rail

4.4.44. Miniature Circuit Breaker Tyvpe 111:
For protection of LYV AC circuits rated at 415VAC & 240 VAC and shall have the fellowing

aperating functions: -
i Should have two tripping mechanisms, delayed thermal tnpping mechanism for overload
and the electromechanical tripping mechanism for short circuit protection
ii.  Tripping characieristic type C
i,  One pole configuration

iv.  Rated short-circuit capacity is 6kA, at 415V AC

Issued by: Head of Section, Standards Development Anthorized by: Head of Depariment, Standards
I
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Vil

ViiL

i%,
X,
xi.
xdi.

xiii.

4.4.45. Miniature Circuit Breaker Type IV
For protection of LV DC circuits rated ai 30V DC, 110V DC & 220V DC and shall have the

tollewing operating functions: -

Contact Position [ndication: ON / OFF
Cme normally closed {1 NC) auxiliary contact
Degres of Protection: [P20

Indelibly labelled screw terminals, suitable for connection of up to 6 mm2, steanded
cable. I

Elecirical endurance of at least 10,000 cyeles

Mechanical endurance of a1 least 20,000 cycles

Rated current of 16 Amps

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

Suitable for fixing on a DIN rail

Shall have two tripping mechanisms, delayed thermal tripping mechanism for overload

and the electromechanical tripping mechanism for short circuit protection
ii.  Tripping characteristic type C I
. Two pole confipurations
iv.  Rated short-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 I
vii.  Indelibly labelled screw terminals, suitable for connection of up o 4 mm3, stranded
cable.
vili,  Electrical endurance of at least 10,000 cveles
ix,  Mechanical endurance of at least 20,000 ¢yeles
x.  Rated current of 6Amps I
I
Issmed by; Head of Ettllﬂll; Stundards Development Authorized by: Head of Deépartment, Standards
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4,446, Miniature Circuit Breaker Type V:
For protection of LY DC circuits rated at 30V DC, 110V DC & 220V DC and shall have the

following operating functions: -

iii.

VI
vil.

¥iil

x,
i

X1l

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

Two pole configurations

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

Contact Position Indication: ON / OFF

One normally closed (| NC) auxiliary contact

Degree of Protection: [P20

[ndelibly labelled serew terminals, suilable for connection of up to 4 mm2, stranded
cable,

Electrical endurance of at least 10,000 cyveles
Mechanical endurance of at least 20,000 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: -

L
1.
iii.

v,

i,

Vil

Shall have two tripping mechanisms, delayed thermal tripping mechanism for
Overload and the electramechanical iripping mechanism for short circuit protection
Tripping characteristic type C

T'wio pole configurations

Rated shori-circuit capacity is 6kA, at 413V AC/ 220V DC

Contact Pesition Indication: ON / OFF

One normally elosed (1 NC) suxiliary contact

Izzued by: Head of Section, Standards Development
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Viil.

1%,

Xi.

M1l

Degree of Protection: [P20

Indelibly labelled screw terminals, suilable 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

4448, Multi-Functional Power Meter

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

This is & power measurement meter for panel mounting

ii.  The unit shall be of numerical design
lii.  The unit shall have a large LCD display for displaving four (4) or more lines of
measurands simultaneously.
iv.  The keypad shall be simple to allow scrolling between the various measurands
v.  The unit shall measure instantaneous values of; rms voltage, both phase — phase and
phase to ground, phase currents, active power, reactive power, apparent power, energy,
frequency, power factor and phase angle per phase
vi,  The Unit shall measure time stamped maximum and minimum demand for current and
power (MW & MVA)
vil,  The unit shall also measure unbalance voltage and currant
viii. The onit shall measure Total harmonic distortioniTHD) 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
x. The umt should be able to continuously withstand 2Amps and 260 V AC
xi.  The unit shall be for flush mounting on the front of the panel
xii.  Theunitshall be for 3 phases, 4 —wirc connection on the secondary of current and viollage
transformers
' Issued by: Head of Section, Standards Development Authorized by: Head of Deépariment, Standards
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xiii.  The unit shall be equipped with an RS232 port for programming the unit to ensure correct
measurement and display of the parameters. The CT and VT matios shell be
programmable. Alternatively, programming can be achieved through the keypad.
Note: Programming will be conducted al site during installation,
xiv. RS 485 port shall be provided for remote communication,
xv. Commumeation protocol shall be IEC 61850 and TEC 60870-5-104
xvi.  The accuracy of measurement shall be at least class 1.0
xvil.  Shall have inbuilt real-fime elock and calendar
xviii. It shall be possible to display all the measured parameters on the sereen through the pre-
programmed display sereen, The sereen to be displayed shall be selectable using the keys
on the froat of the unit
xix.  The software and the PC to power meter unit connection cable shall be supplied with the
units. At least eight communication cables devices shall be required
x¥. All the terminals shall be clearly marked
xxi.  The measurement range for power shall at least be up fo %) MV A,
xxil,  The meter shall be powered with 110V DC; or 110V DC /110V AC
4.4.49, 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.

44492, The Transducer shall be connected 1o a bndge of resistors and the input signal processed 1o

produce maA, the magnitude of which corresponds to the Tap Position.

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

44494, The following specifications shall apply; -

i
1L

Supply voltage; 240V AC and'or 110V DC
Programmable output; 0-10mA, 0-20 mA or 4-20 mA

Measuring ranged 17 Tap positions (16 tap steps)

Izzued by: Head of Section, Standards Development | Authorized by: Head of Department, Standards
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1v.  For DIN rail mounting
v.  Resistor per step configurable  from 10 £2 w 250
vi.  Accuracy class 0.25%
vii.  Response time shall be < | sec.
viii.  Rugged and vibration resistant construction
ix.  Temperature range; 0 - +500C

X Complies with IEC 60688 standard

4.4.50. Tap Position Indicator
Shall be used for remote Indication of the Transformer on Load Tap Changer Tap Position and
the following specification shall apply: -
L It shall have a bar graph meter configured to indicate both a numerical value and a bar
indication of relative position of the OLTC.

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

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

iv.  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

manufacture of the instruments.

I 44048 MW Transducer

The Transducer shall have the following features: -
i.  DIN mail mounting
ii.  Connecction shall be 3-Phase, 4-Wire

I iii.  Inputs 11OV AC and 1 Amp

Iv.  Programmable outpul characteristic
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v.  Dutpul shall be 0 - 220 mA
VL Autiliary power supply shall be 110V AC/DC
vii.  Relay Terminals-shall be serew type tenminals large enough to

viit.  Shall accommodate at least dmm?2 cable
1.  Bcrew fype terminals

x.  Terminals indelibly marked

4453 MVAr Transducer

The Transducer shall have the following features: -

L. DIN rail mouniing

ii, Connection shall be 3-Phase, 4-Wire
i,  Inputs 110V AC and 1Amp
iv.  Programmable output characteristic

v.  Dutput shall be 0 - £20 mA

vi.  Auxiliary power supply shall be 110 V AC/DC

vil.  Relay Termunals-shall be screw type termunals large enough (o accommiodate al least

4mm?2 cable
viii.  Screw type terminals

x.  Terminals indelibly marked

4.4 54 Carrent Transducer

The Transducer shall have the following features: -

L [nput 0- | Amp
. Dutput 0 — 20 mA

il Auxiliary power supply shall be 110V AC/DC
1v. Relay Terminals-shall be screw Lype terminals large enough o accommodate at least 4
mm” cable

Issued by: Head of Section, Standards Development

Authorized by: Head of Department, Standards
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4.4.53. Voltage Transducer
The Transducer shall have the following Features:

1. DI rail mounting
ii.  Input0- 110 V AC
i, Qutput 0= 20 mA
iv.  Auxiliary power supply shall be 110 V AC, separately connecied.

v.  Relay Terminals-shall be screw type terminals large enough to accommodate at least I
4mm* cahle

vi.  Berew type terminals

vil.  Terminals indelibly marked

4.4.56. Indicating Instruments Driven by Transducer output:
The manufacturer for the instrument shall have a minimum experiznce of 10 years in the I

manufacture of the instruments,

44.57. MW Instrument
The Instrument shall have the following features: -

i.  Indicating Range, 0—23 MW for Transducer input of 0-20 mA I
1. Full Scale Deflection, 30 MW, Import and Export
lii.  Black Scale on white background
iv. Red Lincat 23 MW
I W Dimensions, 96 X 98 mm I
vi.  Huitable for Flush Mounting on the panel

vil.  The Instrument shall have screw tvpe terminals

4.4.58. MVAr Instrument
I The Instrument shall have the following features: -

1. Indicating Range, 0 - 23 MV Ar for Transducer oulput of 0-20 mA

1. Full Scale Deflection, 30 MV Ar, Import and Export

[Mssued by: Head of Section, Standards Development - Authorized by: Head of Department, Standards
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1.
V.
v,

Wi,

Black Scale on white background
[hmensions, 96 X % mm

Suitable for Flush Mounting on the panel

The Instrument shall have screw type terminals

4.4 .59, Indicating Instruments Directly connected:

NB: The manufacmurer for the instrument shail have a minimum experience of 10 years in the

manufacture of the mstruments.

4.4.59.1.

44592,

44.593.
44554,
4.4.59.5.

All the instruments shall be of Moving [ron type with an [P Protection Class shall be IP54.
Accuracy class shall be 1.5, with maximum tolerated error of £1.5% of final scale value and
an overload withsiand shall be at least 2094 continuous
All instruments shall be suitable for continuous operation under Tropical Climatic conditions
The Insulation withstand shall be in accordance with [EC 51,

The manufacturer for the Instrumem shall have a5 a minimum 10 vears’ expenience in the
manulacture of the instruments,

4.4.60, Ammeter with MDI - 2004

The Instrument shall have the following features: -

i.
1L,
ii.
v,

W,

1.
Vil
Viil.

1%

Flush mounting

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

Red Line at 200 A

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

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

The instrument shall have screw type terminals large encugh o accommodate $mm’
cable

| Issued by: Head of Seetion, Standards Development Auntharized byv: Head of Department, Standards
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4.4.61. Ammeter with Y- 400A

The Instrument shall have the following features: -

l.  Flush mounting

il,  Indicating Range, 00— 400A for cumrent input of 0 — 1A I

iii.  Full Scale Deflection, 500 A

iv. Red Lire at 400 A

v.  Black Scale on white backeround
vi. Dimensions, %6 X 95 mm

vii.  Shall have a resetiable maximum demand current indicator having a different colour from
I the normal pointer as well as the normal instantaneous currént pointer

viii.  Suitable for Flush Mounting on the panel

i, The instrument shall have screw type terminals large enough to secommodate 4mm2
cable

4.4.62, Ammeter with MDI- 3004

The Instrument shall have the following features: -

i.  Flush mounting

ii. Indicating Range, 0 — 800A for current input of 0 — 1A
L. Full Scale Deflection, 1000 A
iv. Red Line at 800 A

v.  Black Seale on white background

vi. Dimensions, 96 X 96 mm

vii.  Shall have a resettable maximuom demand current indicator having a different colour from

the normal pointer as well as the normal instantaneous current pointer
vili.  Suitable for Flush Mounting on the panel
I ix.  The instrument shall have screw type 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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ii.

1il.

iV,

¥.

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

ammeler.

Suitable for flush mounting on the Panel

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

I'he phase curreni measured on the ammeter, corresponds 1o the selected 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

4.4 64 Voltmeter — 220k

The Instrument shall have the following teatures: -

1TR

vi.

VIl

i
ii.
iil.

iv.

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

Red Line at 220KV

Black Scale on white background

Dimensions, 96 X 96 mm

suitable for Flush Mounting on the panel

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

4.4.65 Voltmeter — 132KV

The Instrument shall have the following features: -

Indicating Range, 0 - 132kV for voltage input of 0 — 110V AC
Full Scale Deflection, 150kV

Red Line at 132kV

Black Scale on white background

Dimensions, 96 X 96 mm
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vi.  Suilable for Flush Mounting on the panel

vii.  The instrument shall have screw type terminals large enough to accommodate 4rmm2
cable

4.4.66, Voltmeter — 6okY

The Instrument shall have the following Features; -

L Indicating Range, 0 — 66kV for voltage input of 0— 110V AC
i Full Scale Deflection, 72kV

| fii. Red Line at 66kV

iv.  Black Scale on white background

v.  Dimensions, 96X96 mm

vi.  Suitable for Flush Mounting on the panel

vii.  The instrument shall have screw type terminals large enough to accommodate 4mm?
I cable

4457, Voltmeter = 33V

The Instrument shall have the following features: -

I 1. Indicating Range, 0 - 33kV for voliage inputof 0= 110V AC
1. Full Scale Deflection, 36k

iii.  Red linc at 33 kY

iv.  Black Scale on white background

I v.  Dimensions, 96 X 96 mm

vi.  Suitable for Flush Mounting on the panel

vit.  The instrument shall have screw type terminals large enough to aceommodate dmm?
cahle

Issued hy:"ll-h:uu of Section, Standards Development Authorized by: Head of Department, Standards

Signed: | Signed: e B
Date: 2020-09-04 - Date; 2020-09-04




\ ¥ TITLE: Toee e | KPUGCA/1/TSP/13/001 |
:\_ PROTECTIVE RELAYS, EmeNa |1
A CONTROLS DEVICES AND T -
INSTRUMENTS- SPECIFICATION | Ne
Kenya Power Date of 2020-09-04
Issme

| Pape 73 of |44

44,68 Volimeter — 11KV
The Instrument shall have the following features: -

i.  Indicating Range, 0 — | 1kV for voltage input of 0 - 110V AC
i, Full Scale Deflection, 12kV
. Red Line at 11kV
iv,  Black Scale on white background
v. Dimensions, %6 X 96 mm
vi. Suitable for Flush Mounting on the panel
vii,  The instrument shall have serew type lerminals large enoogh to accommodate dmm?2

cable

4.4.69, Yoltmeter Selector Switch

For use on Prolection and Control Panels, for measurement of all phase-earth and phase-phase

voltages, using one voltmeter.

i.  Suitable for flush mounting on the Panel

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

mi.  The voltage measured on the voltmeter, corresponds to the selected position of the
switch, while other phases will be open circuit.

v,  Contact Rating 10Amps

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

4.4.70. Check Synchronising Relays
M The relay shall be of numerical design
1i. The relay shall be suitable for panel flush mounting

iii. The relay shall measure voltage and shall be used to connect two separate networks
togcther.

v The relay shall be uszed for both synchro-check functions and voltage-check functions.

Izsued byv: Head of Section, Standards r}-l':l.-'li'll:}pml.'rl.l A wthorixed '|!'|-11.': Haad nrnqmﬂml}.nl, Stundard:
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Vi,

Vii.

i,

wi,
I XiL

xiil.

The synchro-check function is used when two separate netwerks or two clectrically
interconnected network sections are to be connected 1ogether. The relay to issue circuit
breaker command when conditions across the breaker are matching as per settings.

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,

b} 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.

e} A time delay is available to ensure that the conditions are fulfilled for a minimum

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

The voltage-check function is used when a disconnected bus/line is 1o be connected to
an cnergized 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)  Dead Bus and Live Line (LBDL)

(c) Dead Bus and Dead Line (DBDL)

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

The reley 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

(f)  Voltage phase difference

ig) Frequency difference

The relay shall have self-supervision and incorporate watchdog function and green LED
for healthy status and red LED for relay fanlty staius.

Relay Terminals-shall be screw (ype terminals large enough to sccommodate at least 2
%2.5mm" cable and shall be loeated at the back of the relay

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 analyvsing the Relay Data

Il Iz=ued by: Head

of Section, Standards Development Aathorized by: Head of Department, Standards

Signed:

Sipaed: . Fs

Date: 2020-09-04 ? ], Date: 2020-09.04




5 v TITLE: Dec. No, KPI6C/A T/ TSP/1300]
] PROTECTIVE RELAYS, IsmeNa. | ]
a CONTROLS DEVICES AND R 3
INSTRUMENTS- SPECIFICATION N
Kenya Power ::n-m of 0 0-00-014
Sige
| Page75of 146

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

x¥.  Relay to Laptop connection cable

4.4.71. Yoltage and Frequency Protection Relay
I The relay shall be of numerical design
it.  The relay shall be suitable for panel flush mounting
iii.  The relay terminals will be at the rear
iv.  The relay rated AC input is 110V AC and rated freguency is SOHZ

v.  The relay shall have at least three stages of Voltage protection and each stage will be
independentlv set. Each staze shall be set as either overvoltage or under voltage
protection function. The voltage protection will have a settable definite time delay of at
least 0-60 seconds in steps of not more than 0.1 seconds.

vi. The frequency function shall have at least three stages, each of which will be
independently set. It shall be possible to set each stage as over frequency or under
requency. 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 of not
more than 0.03 seconds. [t shall be possible to enable/block the frequency function using
the voltage function

vii.  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 & settable definite time delay, of at least 0-60 seconds
in steps of not more than 0.03 scconds. [t shall be possible o enable/block the rate of
change of frequency function with either the under freguency or over frequency [unciion,

vill,  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.

ix.  The relay shall have at least two binary input relays, four binary cutput relays and four
programmable LEDs.

x.  Relay terminals-shall be screw type temminals large enough to accommodate at lsast 2
x2.5mm?” cable and shall be located at the back of the relay
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xi.  Front Seral R5132 or USE or Optical or Ethernet Port shall be provided for relay
configuration and parameter setting and download of Data using a Laptop Computer.

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

kiii.  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 measunng relays.

4.4.75. Relay Programming Software and Connection Cables

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

5. It shall be possible 1o 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 Lisers Guide shall also be supplied. The numerical relays
will be equipped with an RS232 communication port or ather suitable port to facilitate
I connection to a Laptop.

iv.  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 also for
the power measurement unit.

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

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

vii.  Relay operation due 1o system fault, shall be indicated by ared L.E.D. and the fault details
(flags) shall be displaved on the LCD screen. Both the relay faclt flags and red L.E.D
will be reset without opening the relay cover, except where the relay contacts are latched.

Issued by: Head of Section, Standards Development Authorized by: Head of Department, Standards

Signed: — Shgied: ,_._-C:%'-‘=t__
| Date: 2020-09-04 ; Date: 2020-09-04




Y | TITLE: Dec, No KPL/6CANTSPA3/001
} PROTECTIVE RELAYS, Issue No. 1 '
e | CONTROLS DEVICES AND Revision | 2
INSTRUMENTS- SPECIFICATION | Ne
Kenya Power Date of 2020-09-04
Izzme
| Page 77 of 146
l- |
4.5. Laptop Specifications
4.5.1. Techmical Specifications for Laptop Computer
Description Mandatory Minimam Requiremenis
Prosassor Intel Cora i7-5500 (2.600GHz 16000 3MAE, 2 Cores)
RANM 8GE 1600 MHz DDEIL
Chperating Syatem Windows 10 pro 64 Bit
Optical Crrive Super-Multt DVD burner
Hard Disk T500HE TI00 rpm Hard Dirive
"ﬁisplay Parel 15,67 FHD LED Glossy ¢ 19201 0800 with integrated Webcam T10p camern
Ciraphics Intel HLY Ciraphics 3500
i Intermal Audio Integrated HD sudlo nternzl speakenstandard ), | = Mic / head phone conbn
| Communicatiomns SGE. Modem, Integreted Imtel Gigabit Metwork Connection [ 10010041000
M),
Wireless el 802 0 Lac WELAN and Blustooth
| Security Secunity Lock Slot ples steel cable with a comBination lack
Interfaces Memary Stick (MS}, Memory Stick Pro (M3-Fro), Muli-3edia Cand (MM
compatible. | USE 2.0 part, 2 LISE 2.0 ports, | Ethernst port, | HDMI port,
Bluetoath, Wi-Fi enabled.
Pointing Devices Touwchpad with scroll zone, two pick buttons or Point stick, teo pick buttons
Keyhoard Standard Kevboard
Mo External USE Mouss
Warranry | Year or More Warranty
Powar dogell 41 W Hr Lithium-ion Bamery; External AC adaprer
Power Supply | 240W AC, 50 Hz, British plags
Carrying Cage | Geruine Leather Carrving Case
Manisfaciurer | #) Manufacturers Authoneation Cartifichle’ Lettér and for the models quoted,
Adtharization | the principal {Manufacturer) MUST have an established regional office in
Kenya {
Issued by: Head of Section, Standards Development Authorized by: Head of Department, Standards
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APPENDIX A: TESTING
Al The manufacturers shall carry out all the routine tests of the protective relays, control
devices and accessories and measuring instruments at the factory,
A2, Copies of test reports shall be packaged together with the respective relays and I
measuring instruments before delivery to KPLC,
A3 The tests shall be in accordance with the requirements of [EC 60255 and IEC 60051,
g O receipt of the Protective Relays, Controls devices and Instruments, KPLC will inspec
them and may perform or have performed any of the relevant tests in order 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
fail to meet any or all of the requirements in the specification,
APPENDIX B: WARRANTY I
B.1 The supplier/manufacturer warrants the purchaser that all goods supplied under this tender
shall have no defect arising from design, materials or workmanship.
B.2, A warranty of 48 months from the date of delivery of the measuring protection relays to
Kenya Power store shall be offered by the manufacturer for the protection measurement
relays, including annunciator relays.
B.3. I'he Warranty for other auxiliary relays and control devices shall be 36 months from the

APPENDIX C: QUALITY MANAGEMENT SYSTEM (NORMATIVE)

date of delivery of the devices to Kenya Power store. Any protection relays and control and I
measurement devices found to have failed at commissioning or while the device is in
service or store during the stated warranty periods shall be replaced free of charge by the
manufacturerSupplier.

The supplier shall submit a quality assurance plan (QAP) that will be used to ensure that the |

2
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 [S0 9001:2015
C2 The Manufacturer’s Declaration of Conformity to applicable standards and copics of
quality management certifications. including copy of valid and relevant ISO 9001: 2015
certificate, shall be submitted with the tender for evaluation,
Issucd by: Head of Section, Standards Development Authorized by: Head of Department, Standards
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C.3. The manufacturer 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
sold in the last five vears 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 1o be submitied {all in English language) for tender
evaluation shall include the following:

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

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

for the equipment;

¢} Details of the manufacturer’s experience; Sales records for the last five vears and

at least four customer reference letters.

d) Copies of previous test certificates and test reports by the relevant Intemational or
Mational Testing/Standards Authority of the country of manufactere (or [SO/IEC
17025 accredited independent laboratory) shall be submitted with the offer for
evaluation. A copy of accreditation certificate for the laboratory shall also be
submitted (all in English Language}:

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

D.2.  The successful bidder (supplicr) shall submit the following documents/details to The Kenya

Power & Lighting Company for approval before manufacture:
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a) Fully filled clause by clause Guaranteed Technical Particulars (GTPs) stamped and

signed by the manufacturer (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.

¢} Quality sssurance plan (QAP) that will be used to ensure that the design, material,
workmanship, tests, service capability, maintenance and documentation will fulfil
the requirements stated in the contract documents, standards, specifications and

regulations.

D.3.  Routine and sample test reports for the equipment to be supplied shall be submitted 1o Kenyva
Power for approval before shipment/delivery of the goods.

D4 Each equipment package shall be supplied with detailed user’s manual printed in English
language that includes the following among other information writien 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

e pnent.

APFFENDIX E: TECHNICAL  MANUALS/GUIDE  AND  OPERATION  AND
MAINTENANCE MANUALS

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

follows: -

E.l.  Eleven (11) copies of hard copy technical manual/guides shall be furnished to KPLC for each
type of relay, transducer, and instrument and control device.  Soft copy of the manuals shall

also be supplied with the goods.

The technical manual shall deseribe in detail the handling, installation, application, echnical
data and operating curves, test and commissioning, servicing/iaintenence and calibration of

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

Issued by: Head of Section, Standarids Development | Authorized by: Head of Department, Standards
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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 confipuration. and accessing the

settings 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 o factory acceplance testing and inspection by two

EPLC engineers at place of manufacture where all routine tests as per IEC 60235 shall be
carried out on two relays of each type for each specific (unigue) configuration,

F2.  All the Relays, Instruments and Contral devices shall be inspected to ensure they fully comply
with the specifications.

F.3. In addition, training shall be conducted in the factory for the twe KPLC engineers attending
FATSs, 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 accommeodation shall be bome by KPLC.
The manufacturer/bidder shall however take care of the local transport,

F.3. Factory Training shall be carried out for the following refays: -
(1) Distance Protection Relay - 3 days
(it} Line Current Differential Protection Relay - 3 days
(iii}  Biased Differential Protection Relay - 2 days
(iv}  Three Phase Cheer current and Earth fault Relay - 2 days
() Three Phase Directional Over current and Earth Fault Relay - 2 days
{vi})  Feeder Protection & Control Relay — 2 days
(vii) Transducer - 1 days
(vitl] Power Measurement Umit — | day
F.6. The purpose of the training is to ensure thal the KPLC engineers have adequate knowledge so

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

| Issued by: Head of Section, Standards Development Authorized by: Head of Department, Standards
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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 suceessfully apply the relays on the
power system.

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

F.8.  Each supplier'manufacturer shall conduct training for the protection relays they shall be
offered to supply after tender evaluation.

APPENDIX G: LOCAL TRAINING IN NAIROEI
| G.1. Local Training shall be conducted for KPLC Engineers and Technicians in Nairobi. This
traiming shall cover the following relays: -

(a) Distance Protection Relay - 2 days

(k) 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

(¢) Three Phase Overcurrent and Earth Fault Relay - 2 days
(f) Feeder Protection & Control Relay - 2 days
I (g} Transducer — 1 day

{h) Power Measurement Unit — | day

(.2, The Training shall be for a maximum of 15 working days and will invelve training of up tols
Engineers/ Technicians,

G.3.  The manufacturer shall meet the 1otal cost of the factory as well as Local Training in Nairobi

Kenya. |
I G.4. Thesupplier shall also meet all the other costs for conducting the local training, including local

accommodation and ransport for the training staff. The supplier shall provide all the training
materials including notes

G.5.  The purpose of the training is w ensure that the KPLC Engineers/Techniciang have adequate
knowledge so that the relays are correctly installed, configured and parameters correctly set
and finally the relays are successfully tested and put into service on the Kenvan power system,
The manufacturer/supplier shall conduct an assessment to ensure that the KPLC Engineers
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have acquired the necessary knowledge and skills to be able to successfully apply the relays

on the pawer system.

APPENDIX H: REQUIREMENT FOR TENDER EVALUATION

H.1. Twao copies each of product catalogue and technical publications for the specific protection
relavs, transducers, instruments and control devices offered shall aceompany the bid.

H.2. The product catalopue and techmical publications provided shall provide all the technical
details of the offered relays/devices, including all the technical data and protection and control

functions included in the device.

schedules completed by the bidder.

included in the bid may lead to rejection of the

APPENDIXI: SOFTWARE

(1i1) Download and analvsis of relav disturbance an

bid.

(1) Configuration of the protection, measurement and transducer device.

d fault record data.

H.3. Application drawings for the relayidevice shall also be submitted with the bid. The product
catalogue and technical publication shall be used to verify information entered in the technical

H.4  Failure to submit the product catalogue and the technical publication for each relay/device

| L1. The software for each relay, ransducer and measurement device shall be supplied for: -

(i) Setting and programming of all parameters for the relay, measurement and transducer device!

1.2.  Four CDs {or other appropriate memory device) for each type of software shall be supplied.

13. It shall be possible to install each software in at least twenty [20) desktopflaptop computers
without requirement for additional licenses. Where additional licenses are required, the cost
shall be considered to have been included in the bid.

[.4 The latest version of each software at the time of shipment of the goods shall be supplied.
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APPENDIX J: PC TO DEVICE CONNECTION CABLE

Twelve (12) sets of each different type of PC to relay/measurement/transducer device
connection cable and all other integral sccessories/tools o ensure successful communication
between the Laptop and the relay/device shall be supplied,

APPENDIX K: PACKING AND DELIVERY

K.1. PACKING

(i)  Each item shall be packed properly or protected for shipment from the place of manufacture to
the KPLC store.

(1} (i) Each crate 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.

(1ii) All cases, packages, etc., shall be clearly marked on the outside to indicate the total weight, to
show where the weight is bearing and the correet position of the slings and shall bear an

identification mark relating them to the appropriate shipping documents,
(iv) 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, Instruments and Contral Devices.

K.2. MARKING

The packaging shall be marked as detailed below,
(a)  Consignee: THE KENYA POWER & LIGHTING CO, LTD,

(k) Name of Project: PROTECTIVE RELAYS AND CONTROL DEVICES AND
INSTRUMENTS FOR PROJECTS

(el Contract MNo.,:

(d) Port of destination:

e Item Number, Package number and quantity per package; --—--s===saaxe
f) Description of Contents: ... s
MNet and gross weight, cubic measure; ...,
Issued by: Head of Section, Standards Development Authorized by: Head of Department, Standards
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APPENDIX L:

APPENDIX M:

DELIVERY

TENDER AWARD

L.1. The Supplier shall deliver all the Protection and Contral items to KPLC bulk Stores at Isiolo
Foad, Nairobi.

L.2.  Before acceptance of the deviees, all the relays, Instruments and Control accessories shall be
checked for any physical damage, for completeness and correctness.

L.3. The Supplier shall notify KPLC at lzast one week in advance on his/her date of delivery of the
pocds to the store.

L.4. Together with KPLC s representative the supplier will remove the seals on the packages and
together inspect the foods for adherence to specifications, for completeness and te ensure that
the goods have no physical damage.

L.5.  Incomrect, 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.

L.6  All goods must be supplied within the stipulated time as per the contract,

The tender shall be awarded on the basis of the lowest evaluated hidder for each item; i.e., the

Relays, Control devices, Transducers and Measurement Instruments and Measurement Unit.

Protection relavs and control devices offered and which has shown poor performance service in

the system shall be rejected.

For purposes of reliability of the Power System Protection Sysiems, Distance Relays Type T and
Line Current Differential Relay Type | may be awarded to two different manufacturers each. The
same case applies 10 Distance Protection type 11 and Line Current Differential Type [1. This is
however subject to the relays meeting all the requirements of the specifications.

Warranty for all protection relay devices shall be 3 yvears from the date of delivery to the stores.

MNote 1: The cost tor 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
twpe shall be supplied together with the relay/device.

Note 2: Each suppliev’manufacturer shall supply Twelve (12) Laptop to Protection
reley/Transducer/Measurement device, serial communication cables for the relays/devices 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: Software for the Protection relays, Transducers and Power measurement units shall be supplied
a3 indicaled clsewhere in these specifications. This software shall be supplied by the

supplier/manufacturer for the items they are offered to supply. The cost of the software shall be deemed

to be included in the bid price.
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‘j Y TITLE: Dag. N, KPLeC/A/ TSP/ 13/041]

APPENDIX N: TECHNICAL GUARANTEE PARTICULARS {GTPS) FOR RELAYS,

TRANSDUCERS
CLAUSE KPLC REQUIREMENTS MANUFACTURER/! SUPPLIER’S OFFER
1 Manutacturers Name and address
=
Applicable standard{s)
1 Service conditions(state)
b General requirements
21 Compliance to climatic aging conditions as per
IEC 60932 class 2
22424 Galvanizing /plating of all indoor parts to prevent
rusting
2.5-4.2.7  Material used for instrument and relay screws and
Springs
2.3 Material used for gaskets | -
29 Rated supply wvoltage of relays and measuring
devices
31 Matcrials
3.1.1- Specify all compliance requirements in these
.14 clauses
32 Instruments
3.2.1 Instruments to be filush mounted, back connected
and dust roof as per [EC 60031
F.22 Size of analogue meters, scales and maximum
EITOrS.
3.3, Protective Relavs
3.1 Relays to be flush mounted and Numeric design as
per IEC 60255
3.2 Communication port type, HMI, and key pad
e Relay making and breaking contacts rating
334 Felay DC voltage rating and switching capacity
3.5.6-
337 Mo use of dropping resistors/diodes
A.3.8 Relay thermal ratings and multiplier Settings
A4.3.10 DN raul mounting for plug in auxiliary relays
4.1 Ratings for Protection Relays and Control
Devices:
i] Secondary rating of relay CTs
fzsued by: Head of Section, Standards Development Authorized by: Head of Department, Standards
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KPLC REQUIREMENTS

MANUFACTURER! SUPPLIER'S OFFER

Secondary Voltape Rating of VT

DC auxiliary rating

Relay trip indication

42 Distance Protection Relay Tvpe 1

Manufacturer’s Name

Type or Desi gnation name of Relay

Complete order number for offered Relay

Numerical Design
Flush mounting design.

elay suitable for use on s feeder in a 1 &1/2

reaker substation arrangement,

ii. .
opening.

High speed output relays for circuit breaker

Full Scheme Distance relay

market: Reguirement; 1000

MNumber of similar Relay sold to date to the expon

Experience in the manufacture of distance relay

pMinimum  operating voltage and current for
impedance measurement/directional sensitivity

Operating time for fast operating outpui relays

Operating time for other output trip relays

S Tripping logic

Number of Zones of protection

Zone Impedance Comparator Characteristics |

Impedance sstting range for each Zone

Communication Added Schemes for Distance

Vil .
Protection
it Communication Aided schemes for Directional
Earth Fault{DEF) Protection
Pick up setting range for the DEF element
Load Encroachment Diserimination Feature
i Fuse Failure Supervision

{(Weak end in feed & Echo feature
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CLAUSE KPLC REQUIREMENTS MANUFACTURER/ SUFPLIER'S OFFER |
¥ Current reversal guard Feature
il Power Swing Tripping & Blocking function
il Voltage Memory Function
S SOTF Function
- Seltings range for the SOTTF Funclion
" Back-up Overcurrent and Earth fault proteciion
: funciion
i Under-Frequency and rmate of frequency change
' Protection function |
Settings range for the Under-frequency and rate of |
change Protection .
vt Settings range for the Backup Owercurrent and |
' Earth Fault Protection
st Circuit Breaker contact wear [eature
e Broken Conductor detection
- Aute-reclose Function that is able 1o operate as per
' the specifications
s Accuracy for Distance to Faull Location
Autommatic display of fault details on the Relay.
List the fault data displaved
o Storage capacity for disturbance records, wip/Tault
Nxil.
records and evenls records
el Synchro-check Function for use with three phase |
' quto-reclose
s Fault Locator with automatic Distance to Fault
= indication on the LCD screen in km.
The last distance to fault Location will always be
displayved on the screen. |
o Relay configuration & parameter setlings. Event &
' Fault records and LED status are retmnad upon loss
of relay DC power supply
oy Metering provided
w Number of Binary Inputs l
HHVILL |
Essued by: Head of Seetion, Standards Development Authorized by: Head of Department, Standards

Signed: - : Signed: T =—lp

L

Prate: 2020-09-04 ' Date: 2020-04-04
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CLAUSE | KPLC REQUIREMENTS MANUFACTURER/ SUPPLIER'S OFFER

Number of Binary outputs

XXl

[Ratings for output relay contacts

MNumber of LED=

| =xix.

XXX

| IL{'IJ‘Hm unication protocols

sl Communication ports provided

'T}.p-e and size of connection terminals for cable
termination
Relay 1o Laptop connection cables  offersd

W,

KKV,

Software for relay configuration and parameter
seiting and fault data Analvsis offered for use with
the relay. Software 1o be offered in CD form

XXXY.

A3 Distance Protection Relay Tyvpe 11
‘anufacturer’s Name

i Type or Designation name of Relay

Complete order number for offered Relay

MNumber of similar Relay sold to date to the export |
market: Requirement; 1000
Experience in manufacture of distance relay

v,

i fvinimum operating voltage and cument for
impedance measurement/directional sensitivity
Mo of analogue inputs

Vil.

'n.'[ii--"F lush mounting design
|

Numerical Design

Relay Starting Criteria

[Minimum operating time
[ Tipping ]{ugic

X0

T
: Issued by: Head of Section, Stundards Development Authorized by: Head of Department, Standards

Signed: %‘Hﬁ Signed: M —— j:l_..

L

Date: 2020-00-04 SO | Drate: 2020-09-04
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CLAUSE

KPLC REQUIREMENTS

MANLFACTURER! SUPPLIER"S OFFER

W0,

Mumber of Zones of Protection

Kb,

Fone Impedance Comparator Charactenstics

Impedance setting range for each Zone

RV,

Commncation Aided Schemes for Distance

XV,

Communication Alded schemes [or Directional
Earth Fault (DEF)

Pick up settings range for the DEF element

Load Encroachment Discrimination

EAUD

Fuse Failure Supervision

Weak end In feed & Echo

Current reversal guand

AL

Valtage Memary function

XVIIL.

SOTE

Settings range for the SOTF element

WX,

Back-up protection

Settings range for the Backup Owvercurrent and
Earth Fault Protection Element

Waltage protection; settings range

F._Tm;[l:r frequency and Rate of Change of Frequency
Protection

Settings range for the under-frequency and rate of
change of frequency Protection

Aotoreclose Funetion

Broken Conductor detection

Circuil Breaker contact wear feature

indication on the LCD screen in km

Fault Locator with automatic Dnstance to Fault |

®Xil.

Accuracy for Distance to Fault Location

i

Automatic display of feult details on the screen.
L.ist the Fault data displayed.

Ability to display selected load measurements on
the LCD screen all the time.

Woailability of maximum demand values

Storage capacity for disturbance records, trip
Ll:,mrds and events record

i Issued by: Head of Section, Standards Development

Authorized by: Head of Department, Standards

Ii Sizned;

C%Z: Signed:

_,_,_.n’_"-_r———-kr—

I Date: 2020-00-04 [ Date: 2020-09-04
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CLAUSE

KPLC REQUIREMENTS

1

!MAHUFACTU RER/SUPPLIER'S OFFER

AL

Metering provided

K.

MNumber of Binary Inputs

XXV

MNumber of Binary outputs

Ratings of cutput relay contacts

HEVIL

Number of LEDs

XX VL

HEIX.

Communication protocols

Communication porls provided

4

Type and size of connection terminals for cable
tenmination |

i,

Relay to Laptop connection cables offered

HAXIL,

Relay self-diagnostic with walchdog contact, relay
healthy LE[Ngreen) and red LED for relay failure

Software for relay configuration and parameter
scitingand  fault data Analysis offered for use with
the relay. Software to be offered in CD form

A

ILine Current Differential Relay Tyvpe I

Manufacturer’s Wame

I'vpe or Designation name of Relay

1.

Complete order number for offered Relay

iy,

Flush mounting design

Numencal Dresign

Number of similar Relay sold 1o date to the export
parket: Requirement; 1000

Experience in manufacture of Line  Current
Ditferential relay

MMinimum operating voltage and curren for
unpedance measurement/directional sensidvily

Minimum operating current /relay sensitivity

| Lzssued by: Head of Section, Standards Development

Authorized by: Head of Department, Standards

I. Signed:

— =, Signed:

=

Drate: 2020009014

e Date: 2020-09-04
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| | INSTRUMENTS- SPECIFICATION | Mo

| Issue
Papz93 of 146

Kenya Power ‘ Dute of 2 020-09-04

. CLAUSE KPFLC REQUIREMENTS MANUFACTURER, SUPPLIER'S OFFER
o) MMinimum operating time
gl Tripping lopic
i Simultaneous Tripping at both ends of the line even
: with no in feed at one end.
Plase segrepated measurement of  curren
xiil. :
magnitude and phase angle
Kiv High Spead relay operation suitable for protection
i of Transmission line
o Transformer Inrush restraint and ratio and phase
) angle compensation
i Direct Transfer of Trip Function between the relays
: vid fiber optical cable
- Ciperates with directly connected fibre cables
SR Differential  Protection  blocks upon  loss  of
' communication to prevent mal-operation
iy Pkulunrm:!nsc Function: Available modes of Auto-
) reclose
- Imegrated Distance Protection
i Number of Zones for integrated distance Protection
- Zone Impedance Comparator Charactenstics
i Impedance Seitings range for each Zone
. Automatic Display on the LCD sereen of Distance
BXiv. :
to Fault in km
o Back up Overcurrent and Earth Fault Protection
; Settings range for Back up Overcurrent and Earth
KKV ;
fault Protection Elements
o Storage capacity for disturbance records, trip
records and events record |
. Fvll:l-:rmg capability
- MNumber of Binary Inputs
Issued by: Head of Section, Standards Development Authorized by: Head of Department, Standards

Sizned; %ﬁ Signed: F ¥ -
: 3 | ) W

Date: 2020-00-04 | Date: 2020-09-04
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INSTRUMENTS- SPECIFICATION Mo s
Kenya Power Date of 2020-00-04
Issme
Poge 94 of 144
CLAUSE KPLC REQUIREMENTS MANUFACTURERS SUPPLIER'S OFFER
" |
i, Number of Binary outputs
il Ratings for relay output contacts
g Ratings for relay outpul contacts
vt MNumber of LEDs
—— Helay self-diagnostic with watchdog contact, relay
healthy LED{green) and red LED for relay failure
N, I'Cl:rl'l'li'llmliuaiinn protocols
—C S Communication ports provided
e Type and size of connection terminals for cable
: termination
- Relay to Laptop conneetion cables offered
|
i E.:JFEWEIE for relay ﬂﬂ[l!TgUF‘aliﬁn am!_ parameicr
wing and faclt data Analysis offered for use with
the relay, Software 1o be offered in CD form
4.5 Line Current Differential Relay Type 11
. Manufacturer’s Name |
i Type or Designation name of Relay
= Camplete order number for offered Relay
- Flush mounting design
" Number of similar Relay sold to date to the expon
i market: Requircment; 500
i Experience in manufacture of Line Current
i Diafferential relay
I il Minimum operating current frelay sensitivity
| viii Minimum operating time
| e Tripping logic I
. [zsucd by: Head of Seciion, ST;nd ards Development Authorized by: Head of Department, Standards

Signed: e Signed: — £

Date: 2020-040-04 Dmie: 2020-009-0<4
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CLAUSE KPLC REQUIREMENTS MANUFACTURER SUFFLIER'S OFFER
. Simultaneous Tripping at both ends of the line
' even with no in feed at one end.
S :F']'lasel segregated measurement of current
magnitude and phase angle
i Transformer Inrush restraint and ratio and phase
' angle compensation
{Direct Transfer of Trip Function between the
K. . ] i
relays via hiber optical cable
. The differential relays will block upon loss of
' commumcation between them, to prevent mal-
operation.
. | Status indications of all input, output and internal
; Functions.
v Display of Remote end currents on the local relay.
o Display on the LCD sereen of Bias and Differential
: currents
Ability of the Differential relays to send Direct
Xviii. i e .
inter-trips via the fiber optic cable.
. Transformer inrush restraint feature
i CT ratio mismatch and phase angle compensation
o Auto-reclose Function: Available modes of Auto-
' reclose
i Integrated Distance Protection
i Mumber of Zones for integrated distance Protection
i Zong Impedance Comparator Chamctenstics
G i[mpcdancc Settings range for each Zone
i ;,ﬂtu'iﬁrnati-: Display on the LCD screen of Distance
to Fault in km.
o Back up Overcumrent and Earth Fault Protection
il Settings range for Back up Overcurrent and Earth
' [Faul Protection Elements
Issued by: Head of Section, Standards Development Authorized byv: Head of Department, Standards
Signed: Stgned: g |
-

Dates 2020-09-04 Date: 2020-09-04
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Y
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CLAUSE KPLC REQUIREMENTS MANUFACTURER/ SUPPLIER'S OFFER
xXxix Storage capacity for disturbance records, trip
) records and events record
i Metering capability
Gl MNumber of Binary Inputs
— Mumber of Binary outputs
] Ratings for Relay output Contacts

Ability to latch oulput relays

XKLV,
—_—— Fqumher of LEDs
e Communication protocols i
it Communication ports provided
T T}'p:. uru_:l size of connection terminals for cable
flermmination
| % sl Relay to Laptop connection cables offered
xl Felay seli-diagnostic with watchdog contact, relay
healthy LED{green) and red LED for relay failure
i software for relay configuration and parameter
setting and fault data Analysis offered for use with
Lhe relay. Soltwire 1o be offered in CD form
4.6 Biased Differential Protection for a Two
Winding Transformer
u Relay Manufacturer's name
i T'ype or designation name of the relay offered
s Complete order number of offered relay
Bl Numerical Design |
W,

Flush Mounting design

Issued by: Head of Section, Standards Development

Authorized by: Head of Department, Standards

Signed:

R Sigmed: — L

Date: 2020-09-04 R Dhate: 2020-09-04
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Lssue Mo, 1

Revision 2
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lssue

Page BT of 46

CLAUSE KFLC REQUIREMENTS MANUFACTURER/ SUFPFLIER'S OFFER
. MNumber of similar Relay sold 1o date (o the export
market: Reguirement; 1000
Vi Experience in manufacture of Biazed Dhfferential
) Protection relay
Al Minimum operating current for biased dilTereniial
' ‘relay sensitivity and setling range
i Minimum operating time at 2 x setting
" Provision of unrestrained High-set differential
' lemant and setting range
W Malgnt':umng Inrush detection methodis) and
ings range
i Provision of Integral CT correction ratio feature
' and setling range
s Integral Vector Group compensation feature
B Display of HV & LV differential and bias currents
' on the LCD screen
o Storage capacity for Disturbance, Event and
' Trip/Fault records
ke Display of Fault cumrents on the LCD
i Provision of over-fluxing Alarm and Trip functions
Xl i - —_ o
5" Harmonic resiraint feature and sellings range
MIX.

Dual- Bias characteristics

Relay trip Indication by Red LED

Mo of Binary Inputs

.

No. of Binary Outputs

Ratings af relay outpul contacts

Namber of LEDs

Ability to latch output contacts

Issued by Hend of Section, Standards Development

Authorized by: Head of Department, Standards

Sigmed:

Date: 2020-09-04

%ﬂ Signed: —
L I | Date; 2020-09-04 o

Lo
L L=
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Revision
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CLAUSE

KPLC REQUIREMENTS

I
|MANUFACTURER/ SUPPLIER'S OFFER

RV

Relay self-diagnostic with watchdog contact, relay
healthy LED{green) and red LED for relay failure

LCD sereen and Keypad for programming relay

XKWL : :
parameter seltngs and data access
S Communication protocols
IR Communication ports provided
XXX, I'I ; . '
¥pe _and size of terminals for cable connection
) oftware offered for relay configuration and
rogramming
|
S LEI]::U.:-;:I to relav connection cable
Py Meteting capability
4.7 Restricted Earth Fault
i Relay Manufacturer's name
i, Number of similar Relay sold to date to the export
market: Requirement: 1000
i Experience in manufacture of Restricted Earth
Fault Relay
e ype or Designation name of Relay
1'__ Complete order number for offered Relay
Vi Ruitable for High Impedance operating principls
application
i |Minimum pick up & setting range
T Relay Operating time at 5 x setting current
= |Nurr| ber of LEDs
" Number of Pinary inputs
a1 MNumiber of E!inar:. outputs

[ssued by: Head of Section, Standards Development

Authorized by: Head of Department, Standards

Signed:

e Sizned:

_-.-;?/—@-f

ll Date: Z020-05-04

Diate; 2020-00-04
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INSTRUMENTS- SPECIFICATION [ Ne.

| D Mo,

Izsime Mo,

Rewiznn

Date of
| lesme

2020-09-04

| Page 92 af 146

KPLC REQUIREMENTS

MANUFACTURER/ SUPPLIER'S OFFER |

CLAUSE

.

Ratings of output relay contacts

wiii.

Keypad for relay parameter settings and data
ACCEess

Xiv.

Relay seli-diagnostic with watchdog contact, relay
healthy LETYgreen) and red LED for relay failure

KPLGCA/ L TSP/ 5/001
1
2

XY,

Software for relay configuration and parameter
setting. Software 1o be offered in CD form

xvi,

Connection cable from Laptop to Relay offered

JE

Stabilizin E_Rl:.ﬁ.istnr

Tvpe and reference number of Stabilizing Resistor
O Tered.

L

Setting Range of Offered resistor in Ohms.

i

Maximum through fault for the REF scheme

4.9

Voltage Dependent Resistor (Metrosil)

Type and reference number of Voltage Dependent
Resistor (VDR) Metrosil offered. Rated voltage of
VDR based on maximum fault current of 25kA.

ii.

Both Stabilising Resistor and Voltage dependent
resistor are housed in a single box with external
connection lerminals suitable panel mounting.

ii.

Type and size of Relay terminals for cable
conneclion

iv.

Software for relay configuration and parameter
selting. Software 1o be oflered in CD [orm

Connection cable from Laptop to Relay offered

A0

Feeder Protection and Bay Control Relay

Relay Manufacturer”s name

Type or Designation name of Relay offered

iii,

Complete order number for offered Relay

| Isswed by: Head of Section, Standards Development

Authorized by: Head of Department, Standards

| Signid:

=

Date: 2020-04-01

e e Signed:
cqﬁr}j

Drate: 2OZ0-(09-14
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CLAUSE KPLC REQUIREMENTS MANUFACTURER SUPPLIER'S OFFER
MNumber of similar Relay sold to date to the export |

market; Requirement; 1000

Experience in manufacture of Feeder Protection &

Control Relay

i,

Numerical design
Flush Mounting design

VIl

N FJumbEr of CT inputs

[Numbcr of ¥T inputs

1.

rotection and control Functions included in the
lay available in relay and parameter seiting range
Ezr each function; O/C, E/F, 8EF, etc., including
ighest elements
Settings range for protection and control elements
[inu!unit:d in the relay, including time-current
characteristics that are available for assignment to
gach protection element
uto Reclose Relay Function in the Feeder
rotection Helay.
Wuto reclose function and number of autoreclose
shots possible
[ndependent settings for each autoreclose shot,
including sclectable protection functions to initiate
putareciose for each shot
Start and trip signals of Protection functions are
frecly assignable to the various output relavs
Broken Conductor Function and settings range

w1,

.

il

iv.

Circuit Breaker contact wear feature

vi: Relay self-diagnostic with watehdog contact, relay
I healthy LED{green) and red LED for relay failure
Relay has circuit breaker close and open push
buttons

vii.

viii. ;
| o Relay LCD screen size

| Lssued by: Head of Section, Standards Development Autherized by; Head of Department. Standards

! Signed: ﬁi! i@\ .:\ Signed: o -
. -"} 1 :

Date: 2020-09-014 Dhwte: 2020-00-14
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| CONTROLS DEVICES AND
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lsswe No. | |

Ravision 2

Datest [ 2020-09-04
i Pzge 101 of 144

MANUFACTURERS SUPPLIER'S OFFER

| CLAUSE KFLC REQUIREMENTS
28 Free selection of measurements 1o be displayed on
the relay soreen,
i Bay MIMIC to be included on the LCD display
= 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 Tront
face
T Metering/Measurement capability
500 Number of LEDS
K1V, MNumber of Binary inputs
s MNumber of Binary outputs
vl i
Ratings of relay outpul contacts
- Communication ports
UL Communication protocols
e ype and size of relay terminals for cable
connection
i Enﬁ'-'-'m't for relay configuration and parameteér
: etting. Software to be offered in CD form
i Kevpad for relay parameter settings and data
) ACCEsS
kit Connection cable from Laptop o Relay offered
|
4.12 Feeder Protection Relay

illflzl}' Manufasturer’s name

1.

I'ype or Designation name of Relay offered

i

Complete order number for offered Relay

t‘;l_lumbfr of similar Relay sold to date to the exporl

arket Reguirement; 1000

Issued byv: Head of Section, Standard: Development

Authorized by: Head of Department, Standards

Signed:

Signed:

et

Date: 2020-09-04 J

Drate: 2020-09-04
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CLAUSE KPLC REQUIREMENTS MANUFACTURER/ SUPPLIER'S OFFER
Experience in manufacture of Feeder Protection

VI

Number of CT inputs Provided
|

wiii.

- iMuthr of VT inputs provided

Protection Functions included in the relay

|Setling range for the vanous protection elements,

®1.

i Eulﬂ-m:]ﬂse function and number of autoreclose

hots possible

b lndependtm settings for each auto-reclose shot and
ree selection of protection functions 1o initiate

mutoreclose for each shon

" Broken Conductor Function and settings range

Relay has circuit breaker close and open push

XV,
buttans

A Relay LCD screen size

Free selection of measurements to be displaved on |

XVil
the relay screen

Ry Metering/Measurement capability

W Number of LEDS

i Number of Binary inputs

XX1. :
. Number of Binary outputs

il Ratings of output relays contacts

Start and Trip Contacts of the protection elements
shall be freely confipurable.

wxIL

XXV

I : Relay: Requirement
iy Relay is of Numerical design
s Flush mounting design

|

I

Communication ports

lssued by: Head of Section, Standards Development Authorized by: Hend of Department, Standards

Sizned: Sizmed: ______‘i_—-_a_fhf
B, - o {I -

| Date: 2020-09-04 ' T Drte: 2020-00-04

—— e
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CLAUSE KPLC REQUIREMENTS MANUFACTURER SUPFLIERS OFFER
G Communication protocols
ML Circuit Breaker contact wear feature
e Relay self-diagnostic with watchdog contact, relay
3 healthy LED{green) and red LED for relay failure
ool Storage capacity for disturbance, cvent and fault
' records
i Metering/Measurement capability
- Software for relay configuration and parameter
' getting. Software to be offered in CD form
et Connection cable from Laptop o Relay offered
I I'vpe and size of relay terminals for cable
' connection
4.4.13 Three Phase Directional Overcurrent and Earth
Fault Relay
L Manufacturer's Name
i Tvpe or Designation name of Relay
m Camplele order number for offered Relay
- Mumber of similar Relay sold to date to the export
: market: Requirement; 1000
Y Experience in manufacture of Three Phase
) Directional Overcurrent & Earth Fault Relay
¥l Numerical/digital design
Vil Flush mounling
il Software for relay configuration and parameter
setting and fault data Analysis offered for use with |
the relay. Software 1o be offered in CD form
ix Protection Functions offered and the parameters
> setting range : DOVYC, DE/F, for both low set and
| high set elements !
| Issued by: Head of Section, Standards Development Authorized byv: Head of Department, Standards

!_Signed: TR Signed; ___E_._:_.—.z:____g__

| Diate: 2020-09-014 f Phate: 202000
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CLALUSE KPLC REQUIREMENTS | MANUFACTURER/ SUPFLIER'S OFFER
" Time-Current characteristics available for all '
: protection elements or stages
- Cuadrature connection of polarizing voltage
i Free assignment of the directional feature to all
3 hase and earth fault protection elements
ik Oiperating range: maximum relay torque angle
i Ohther protection Functions included in the relay
xiv, |
T iE:tting range for Relay Characteristic Angle
i ICimu[t Breaker contact wear feature
e ' ensitivity of the directional element: minimum
] operating values for vollage and current
v an_nemliun cable from Laptop to Relay offered
i MNumber of similar Relay sold 10 date 1o the export
1X. B
market; minimum - 1000
i Experience in manufacture of Directional
' Overcurrent and Earth Fault Relay in vears
L [Number of LEDs
AN MNumber of Binary Inputs
| el Number of Binary outpuis
[ .
| iy Ratings for output relays contacts
| iy Free assignment to output relays of start and trip

signal of Protection functions

XXVL Al
Communication ports
S Communication protocols .
- Relay self-diagnostic with watchdog contact, relay
. healthy LED{green) and red LED for relay failure
’r A LCD sereen size

| Issued by: Head of Section, Standards Development

Signed:

Anthorized by: Head of Depariment, Standards

Drate: 2020-09-04 [

Signed:

]

Date: 2O20-00-04
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CLAUSE

KPLC REQUIREMENTS

MANUFACTURER/ SUPPLIER'S OFFER

XXX

Storage capacity for disturbance, event and
trip/fault records

MoKl

Metering/Measurement capability

XKL

Software for relay configuration and parameter
setting. Soltware to be offered in CD form

XML

Funnmtiﬂn cable from Laptop to Relay offered

HEKIY.

Type and size of relay terminals for cable
connection

A4.14

Three Phase Overcurrent and Earth Faull
Relay

Manufacturer’s Name

ii.

Type or Designation name of Relay

bii.

Complete order number for offered Relay

iv.

MNumber of similar Relay sold to date to the expon
market; Reguirement; 1000

Experience in manufacture of Three Phase

Wil

?ﬂumﬁcalfﬂigitﬁi design
i

Flush mounting

Vil

I:mtr.:minn Functions offered and the parameters
etting range for all protection elements

IX.

Time-current charactenstics available for varous
Overcarrent, Earth fault elements and other
rotection elements

Broken Conductor Function

i

Under frequency Protection

xil,

Circuit Breaker contact wear feature

Kifl.

Mumber of LEDs

| Issued by: Head of Section, Standards Development

Authorized by: Head of Department, Standards

| Signed:

Date: Z0OZ0-0/-04

% [Bigned: =

Date: 2020-04-04




TITLE: | Die. M. | KP1/6C/4/ 1L TSP/A 3001

Y -
j PROTECTIVE RELAYS, Issue Mo, 1
== CONTROLS DEVICES AND Revition 3
INSTRUMENTS- SPECIFICATION | No.
Kenya Power Date of 2020-09-04
Lssu
| _F;-gn 10 ol 146 -
CLAUSE KPLC R EOUIREMENTS MANUFACTURER/ SUPPLIER’S OFFER |
A WNurnber of Binary [nputs
1
il !:\'umb-er of Binary outputs
. |
S Ratings of output relavs contacts
il knnm’nunil:alicrn ports
g Commumcation protocols '
B Circuit Breaker maintenance
S Relay self-diagnostic with watchdog contacy,
- relay healthy LEDY{ green) and red LED for relay
fatlure
s Configuration of Start and inip contacts
- Storage capacity for disturbance, event and
; trip/fault records
i :Mcti:ring.-'?-.-'ltasure;mem capability
i size of LCD screen
A Relay Keypad for relay parameter setting and data
Bl ACCess
" Software for relay configuration and parameter
' pelling. Software to be offered in CD form
| ki onnection cable from Laptop to Relay offered
| il (Type and size of relay terminals for cable '
connection I
i Software for relay configuration and parameter
' setting and fault data Analysis offered for use with
the relay. Software to be offered in CD form
415 Earth Fault Relay
i Manufacturer's Name
4 T'ype or Designation name of Relay |
|
lsswed by: Head of Scction, Standards Development Authorized by Head of Department, Standards
Signed: ¥ Sizned: _____c'%_,—‘}-

Dhmte: 2020-000- 04

Date: 2020-09-04




v TITLE: Dee. No. KEPL1GCA 1/ TSP13/00]
} FROTECTIVE RELAYS, Issue No. 1
o CONTROLS DEVICES AND e 13
INSTRUMENTS- SPECIFICATION [ Do
Kenya Power Em of 2020-09-04
Page 10T ol 145
|
CLAUSE KPLC REQUIREMENTS MANUFACTURER! SUPPLIER'S OFFER

i Complete order number for offered Relay

MWumber of similar Relay sold to date to the export

market Requirement: 1000
i Experience in manufacture of Earth Fault Relay
i Numeric/Digital design
vii. ; s
Panel mounting design
wiit Software for relay configuration and paraméter
' setting and fault data Analysis offered for use with
the relay. Software to be offered in CD form
e Parameter settings range for low set and high set
) £lements
i Time-Current Characteristics available in the relay
X Circuit Breaker Contact wear feature iy
. Relay self-diagnostic with watchdog contact, relay
) healthy LED(green) and red LED for relay failure
At Relay Drop off'Pick up Ratio
s size of LCD screen
Relay Kevpad for programming of relay settings
XV.
and data access
i Number of LEDs
P Number of Binary Inputs
. N umber of Binary outputs
Xix. Ratings of output relays contacts
XX. jo 25
Communtcation poris
|
| it Communication protocols
R Circuit Breaker maintenance
| Issued by; Head of Section, Standards Development Authorized by: Head of Department. Standards

Signed: C@m Signed: f— L1
= . —— g b
£

Date: 2020-09-04 [ Date: 2020-09-04




C | TITLE: | Doc.Ne. | KP16CH/1TSP/13/001
) PROTECTIVE RELAYS, | taswa o, | ]
—— CONTROLS DEVICES AND i Reviios 3

Kenya Power

INSTRUMENTS- SPECIFICATION | ET

te nf 2020-09-04
Issue
Page |08 of 146

CLAUSE

KPLC REQUIREMENTS

MANUFACTURER/ SUPPLIER'S OFFER

KXk Y
| trip/faull records

Storage capacity for disturbance, event and

AL Metering/Measurement capability

XV,

Software for relay configuration and parameter
selting. Software to be offered in CD form

KXV |

Connection cable from Laptop to Relay offered

Communication ports

KXV, |

1 i =
Communication pr .
i e protocols

KEIX. :
conrechon

Type and size of relay terminals for cable

4.16 Sensitive Earth Fault Relay.

| -
Manufacturer's Name

- Type or Designation name of Relay

iii.

Complete order number for offered Relay

market: Requirement; 1000

Number of similar Relay sold to date 1o the export

felay

Experience in manufacture of Sensitive Earth Fault

" Mumerical/digital design

N Flush nmunlijy;-_

VilL

Software for relay configuration and parameter
sefting and fault data Analysis offered for use with
fhe relay. Software 1o be offered in CD form

Pick up Current setting range

Definite Time delav settin 0 range

Drop oft/Pick up ratio

¥k

Relay sclf-diagnostic with watchdog contact, relay|
healthy LED{green) and red LED for relay failure |

e "
lssued by: Head of Section, Standards Development

Authorized by: Head of Department, Standards

. Signed:

Sizned; — =

&

Deate: 20F0-009-04

Date: 2020-09-04



: TITLE: Dic. No, KP1/6C/A/ L/ TSP/ 3/001
} PROTECTIVE RELAYS, Issue Mo, 1
- CONTROLS DEVICES AND yr 3
INSTRUMENTS- SPECIFICATION | Ne
Kenya Power | ::m of | 2020-09-04
Fage 100 of 145
|

CLAUSE KPLC REQUIREMENTS MANUFACTURER! SUPPLIER'S OFFER
iy MNumber of LEDs
R Mumber of Binary Inputs
e Mumber of Binary outputs
XM, Ratings of output relays contacts
L Communication ports
s Communication protocols
| i . )
| e Eevpad for manual programming of relay setfings
|
. " Circuit Breaker contact wear feature
e Storage capacity for disturbance, event and
! ' LripyTaull records
I 2 I
o Metering/Measurement capability |
! st Connection cable from Laptop to Relay offered
- :
' i Type and size of relay terminals for cable |
| ; connection
— Software for relay configuration and parameter
' selting and fault data Analysis offered for use with
the relay. Software to be offered in CD form
4.4.17 | Electrical Reset-Trip Relay
. r~1anufa¢lur¢r‘s Name
ii Twvpe or Designaton name of Trip Relay
. Complete order number for offered Trp Relay
i Mumber of similar Trip Relay sold to date to the
3 export market: Requirement; 1000
% Experience in manulacture of Trip Belay:
i Flush Design
Izssued by: Head of Section, Standards Development Authorized by: Head of Department. Standards

Signed: — :—w —, Signed: e, R B
- m’ — L%
Date: 2020-00-04 | Date: ZO20-09-04




Kenya Power

L

TITLE:

PROTECTIVE RELAYS,
CONTROLS DEVICES AND

INSTRUMENTS- SPECIFICATION | Ne

Doe. Mo

KP1/6C4/ /TSP 3001

"Tma M 1

Revision 2

Datcol | 2020-09-04
| Isiue

rJa;-_.: | 11 af | 46

CLAUSE | KPLC REQUIREMENTS |M_,_5L_.HIJF.&ETUEE.HI SUPPLIER'S OFFER
i High Burden trip relay; immune to capacitance |
ischarge and leakage currents
V. | ghall be electrically resettable
i _E’Jumher and configuration of outpul contacts
ad Cutput contact rating
o Relay flag on operation
il Type and size of relay terminals for cable
' onnection
S size : Dchah
vl Felay terminals are indelibly marked
A.18 Self-Reset Trip Relay
1 Manulacturer’s Name
'y T'ype or Designation name of Trip Relay
s, Complete order number for offered Trip Relay
- Number of similar Trip Relay sold to date to the
! export market: Requirement; 1000
L Experience in manufacture of Trip Relay:
. Flush Design
ot High Burden trip relay; immune to capacitance
' discharee and leakage currents
L Shall be electrically rescttable
: i Number and configuration of output contacts
i Cutput contact rating
et Relay flag on operation

| Issued by: Head of Section, Standards Development

| Signod:

| Authorized by: Head of Department, Standiards

Signed:

—

r“‘l r—

Thate: 2020-000-04

Diade; 2A20-09-04
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TITLE: Dec. No. KP1/6CA/ 1/ TSP/ 13/00]
| ' PROTECTIVE RELAYS, foweNa | |
= = CONTROLS DEVICES AND Revion 7
INSTRUMENTS- SPECIFICATION Me.
Kenya Power ::rm: of F020-09-0d
I:':ug: L1 ool B
CLAUSE KPLC REQUIREMENTS MANUFACTURER/ SUPPLIER'S OFFER
i Type and size of relay terminals for cable
XIL. :
CONNEction
A Size: [xhxb
ik Relay terminals are indelibly marked |
4419 ow Power Overcurrent and Earth Fault
rotective relays
General Requirements
1,42 43 [To meet specified requirements State i
4.19.1 'cint of application of the relay 15]:*!:'.:if:.r
A4.19.2-3  Biate how the relay initiates Changeover and '
discriminates between overcurrent and earth faults state
4.194.1 Performance Characteristics of Low Power
Overcurrent and Earth Fault Relays
Relay contact ratings VDC, (A)¥s and switching
Capacity
Syslem frequency, SLate
CT inputs and connection Type{A) Specify
Standard of manufacture of LPCT tale
Current setting range (A) S1ate |
Rated VT secondary voltage (V) State i
DC auxiliary rating, VIO State
Relay trip operation indication for measurement
relays State
A.194.2 Protection Funclions
State protection functions provided State
4.19.5 Dedicated CT for Sensitive Earth bpecify
4.196 Current Settings range for overcurrent Epecify
4.19.7 Current Settings range for garth fault specify
A 198 Stages for High Set element setting ranges and
time delay Specify
4199 [DMT characteristics and standards S pecify
4.19.10 Time Setting Multiplier Rlate
A.19.11 Current Setting for Earth Fault function Elate
41912 Definite Time delay Characteristics lor Sensitive
earth Fault function settings iate
41913 Measurement done by the relay state
Izssued by: Head of Section, Standards Development Authorized by: Head of Depariment, Standards

Signed: T Signed: =

Date: 2020-00-04 ) Diate: 2020-09-04




Type or Designation name of TCS Relay

: TITLE: Doc.Ne. | KP1/6C/4/1/TSP/13/001
l PROTECTIVE RELAYS, T T I |
= CONTROLS DEVICES AND Reviion 5 I
INSTRUMENTS- SPECIFICATION | De.
Kenya Power Dateol [ 3020-09-04 I
| l:*;.; 112 o [46 I
CLAUSE | KFPLC REQUIREMENTS MANUFACTURER/ SUPPLIER'S OFFER
41914 [Under Valtage seltings range Stati
A.19.15  Over Voltage settings rangs State
4.19.16 Time for under voltage and overvoltage( '
_Lnlnimum} Stale
41917 Auto reclose function requirements State
4.4.19.18 EH& storage records{ Fault'trip, events,
isturbance) Statc
419,19 Relay configurable oulputs ktate
4.1920  Indication of protection operation ctate I
4.19.21 Fezder protection auto reclose function in the relay specify
4.19.22 ‘Additional Features
(i) Relay self-diagnostic indications Epecify
(i} MNumber of LELD alarm annunciators stale
(i1} Binary Inputs and ratings State
{iv) Binary Crutputs and ratings State
(v) LCD screen Stale
| (v} Feypad State
{vii) lay Terminals - screw Lype, at least dmm”* cable,
Ef:atext at the back of the relay (except for phase
T inputs which are LPCT terminals). State
{viti}  [The relay applicable protocol
{1x) Software for configuration, relay parameter
settings, downloading and analysing the relay fault
ata stane
(%) Broken conductor protection function Provide
{x1) Circuit Breaker contact wear function Provide
[ (i) Permanency of events and fault records specify
l_ (xiii) Means of identifying fault type and stage of
! otection slate
[ (xiv Trip and start contacts configurability State
4.4.19.23 Relay Communication
' (i) Parts for Communication S tate
(1) Laptop connection cable Slate
[rip Circuit Supervision Relay Type |
[Manufacturer’s Name

| Issued by: Head of Section, Standards Development Authorized by: Hesd of Department, Standards

Signed: Sizned;

— e

t =

Dhate: 2020-09-04

Date: 202004004




Kenya Power

TITLE:

‘-: L
PROTECTIVE RELAYS,
= o CONTROLS DEVICES AND

INSTRUMENTS- SPECIFICATION | D

Dac. No. KPP/ /TSP 13/001]
Issue Mo, 1

Revision 2

E:::E“'f 2020-09-04

Page 113 of 146

CLAUSE

KPLC REQUIREMENTS

MANUFACTURER/ SUFPFLIER'S OFFER

Complete arder number for offered TCS Relay

Number of similar TCS Relay sold to date to the
export market: Reguirement; 1000

Experience in manufacture of Trp Circuit
Supervision Relay

Vi,

Trip Coil supervision for both Circuit Breaker in
closed and open positions

Vil

TCS healthy indwation

Will.

TCS faulty indication

[nherent operation time delay

Number, rating and configuration of contacts

xi.

Flush mounting

xil.

Type and size of relay terminals for cable
connection

i,

Felay terminals are indelibly marked

Kiv,

Size : Ikhxb

o |

h‘rip Circuit Supervision Relay Type 11

hanufacturer’s Wame

Type or Designation name of TCS Relay

.

Complete order number for offered TCS Relay

iv.

umber of similar TCS Relay sold 1o date (o the
export market; Requirement; 1000)

[Experience in manufacture of Trip Circui
Supervizion Relay

¥,

Tnp Coil supervision for both CB in closed and
open posilions

Wil

['CS healthy flag indication

Issued by: Head of Section, Standards Development

Authorized by: Head of Department, Standards

Signed:

————t—

ﬁ"“‘:-h_-_h. Shgned:
Date: 2020-09-04 ' Date: 2020-09-04




[r{enya Power

TITLE:

 PROTECTIVE RELAYS,
CONTROLS DEVICES AND
INSTRUMENTS- SPECIFICATION

i Dos- Ne. KP 1G4/ 1 TSPA3A0]
[ emue B, i
| Revision 2
| My,
| Dite of 2020-09-04
| Tsgue
Fage 114 of 140

|

CLALSE |

KPLC REQUIREMENTS |

e
MANUFACTURER/ SUPPLIER'S OFFER |

viil.

Inherent operation time delay

1X.

[TCS faulty fAag/indication

X,

Mumber, rating and configuration of contacts

X1

Relay Terminals are inherently marked

Xii.

35mm DIN rail mounting

X1

E‘}'pe and size of relay terminals for cable
annection

4.12

iAn!:iliar:r' Relays for Transformer Mechanical
Protection Trip Funection Type [

F-{amufu-n:lurer‘s Name
|

Type or Designation name of Auxiliary Relay

Enmptete order number for offered Auxiliary
elay

MNumber of similar Auxiliary Relay sold to date to
the export market: Requirement; 2000

Manufacturer’s Experience in manufaciure of
Auxiliary Relay tvpe | |

Wi

Relay operating time

vil.

Number of relay elements per casing

viil.

Draw out design

[Mand reset contacts and red flag

......

Number of NC contacis and rating

Hii.

Type and size of relay terminals for cable
fermination

Signed:

lssued by: Head of Section, Siandards Development

Authorized by: Head of Department, Standards

Signed:

| Date: 2020-00-04

—_——t"

Dhate: 2020-09-04




TITLE:
'-: T

FROTECTIVE RELAYS,
- CONTROLS DEVICES AND

Kenya Power

INSTRUMENTS- SPECIFICATION | B

Doc, No KPL/6C/A/ 1/ TSP/13/001
lssue No. 1

Revision 2

Date of 2020-09-04

1;$ L1350l 146

MANUFACTURER/ SUPPLIER'S OFFER

CLAUSE KFPFLC REQUIREMENTS
B Relay terminals indelibly marked
A Size : Ixhxh
A.23 Auxiliary Relays for Transformer Mechanical
Protection Trip Functions Type [1
i Manufacturer's Name
i Type or Designation name of Auxiliary Relay
i Complete arder number for offered Auxiliary
' Relay
b Mumber of similar Auxiliary Relay sold to date to
' the export marke!; Requirement; 2000
" Manufacturer's Experience in manufacture of
: Auxiliary Relay type 11:
s Relay operating time
i Self-reset contacts with red operation flag
T LR':[E.}' supplied complete with mounting base
= 35 mm DIN Rail mounting
s MNumber of NO contacts and rating
= Tvpe and size of relay terminals for cable
' lermination
= Relay terminals indelibly marked
il size : Ixhxb
24 Auxiliary Relays for Transformer Mechanical

Protection Alarm Functions Type [T1

hManufaciurer™s Name

Tvpe or Designation name of Awxhary Belay

Izzwed by Head of Section, Standards Development

Authorized by: Head of Department, Standards

Signed:

f@ ; Q =y Signed:
3 =

e S

Date: 2020-09-04

Date: 20Z0-09-(



TITLE:

Y
) PROTECTIVE RELAYS, | BsueNe. [ ]
- —  CONTROLS DEVICES AND Revisios 3

Renya Power

INSTRUMENTS-SPECIFICATION [ Mo

| Doc. Mo,

KP1/6C/4/1/TSP/13/001

| Drate of 2020-09-04

| Tssue
i Page 1 1aal 146

CLAUSE KPLC REQUIREMENTS

| MANUFACTURER/ SUPPLIER’S OFFER

Relay

Complete order number for offered Auxiliary

i

Lhe export market: Requirement; 2000

Mumber of similar Auxiliary Relay sold o date o

Auxiliary Relay type 11

Manufacturer’s Experience in manufacture of

Relay operating time

self-reset contacts and red operational indicator

Relay operating speed

One element per casing

helﬂy supplied completed with mounting base

(353 mm DN Rail mounting

Number of NO contacts and rating

Lermination

Type and size of relay terminals for cable

Pelay terminals indelibly marked

o Size : Ixhxb

A.25 Bistable Auxiliary relays

anufacturer's Name

ii.

Relay

Type or Designation name of Bistable auxiliary

jpuxiliary Relay

Complete order number for offered Bistable

umber of similar Bistable auxiliary Relay sold to
ate to the export market: Requirement; 2000

relay

[Experience in manufacture of Bistable auxiliary

The relay has two operating coils

VI

Issued by: Head of Section, Standards Development

Authorized by: Head of Department, Standards

-

Signed: " \[1__,
e

Dates 2020-09-04 |

Drate: 2020-04-04



: TITLE: DeNo. | KP1/GC/A/1/TSP/13/001 |
\ PROTECTIVE RELAYS, e | ]
2= CONTROLS DEVICES AND 15
INSTRUMENTS- SPECIFICATION [Ne. |
Kenya Power It oF | 020-09-04
Siue
Fage 117 af 46
CLAUSE KFPLC REQUIREMENTS MANUFACTURER/ SUPFLIER’S OFFER

Vil.

_Relay operating time

35 mm DIN Rail mounting

o Number of NO contacts and rating

& Type and size of relay terminals for cable
Lermination I

i, Number of similar Relay sold to date to the export |

market: Requirement; 1000
A.26 DC Supply Under Voltage Relay
MManufacturer’s Name

Tvpe or Designation name of DiC supply under
violtage Felay

Complete order number for offered DC supply
under voltage Relay

Number of similar DC supply under voltage
[ielay sold to date to the export market:
Requirement; 1000 |
Experience in manufacture of DC Supply Under- |
violtage relays

Helays pick up and drop off value. NB: nominal
rating is 110 V DC

L.

Vi

vl A Ccuracy
LR MNumber and rating of relay contacts
- — Panel mounting design
|
A Felay flag for under-voltage mdication
X
| Sclf-reset flag
- Type and size of relay terminals for cable
' connection
427 Annunciator Belay Type |
i Manufacturer’s Name
i Type or Designation name of Annunciator Relay
Bsued by: Head of Section, Standards Development Authorized bv: Head of Department, Standards
Signed: ™, | Signed: i, YOI S
i "'J:""\. i
Date: 2020-09-04 ; Date: 2020-09-04

e 4 OO R g T ]




v TITLE: | Diac. Mo KP1/&C/4/1/TSP/13/001
i PROTECTIVE RELAYS, | Issue Me. 1
— CONTROLS DEVICES AND Revision 2
INSTRUMENTS- SPEC ] LN
Kenya Power S RGERR LI Date of 2020-09-04
[sme
Page 108 of |46

| CLAUSE

KPLC REQUIREMENTS

 MANUFACTURER/ SUPPLIER'S OFFER

1il.

ffﬂmpd]::n: arder number for offered Annunciator
{Relay

iV,

Number of similar Annunciator Relay sold to date

to the export markel: Requirement; 1000

W,

[Years of Experience in the manufacture of
Annuncigtor relavs

VI

lN umeric/Digital design

Vil

Panel flush meunting design

vili.

Adarm management buttons

k\lumher of alarm clements windows

Methed of programming the Alarms

XL

Behaviour of alanms upon loss of auxiliary DC
supply

X

LED colour for each alarm ON Indication

Miil.

HiV,

Field configurable labels

XY,

Alarm elements freely assigned to URGENT or
NON-URGENT alarm bus and to output relays

VL.

URGENT & NON-URGENT alarms shall be
assigned 1o separaie output relays

AVIL

Number of contacts for output relays

*viil.

U'ype and size of relay terminals for cable
CONNECHon

4.4.28

Annunciator Relay Type 11

Wanufacturer’s Name

Type or Designation name of Annunciator Relay

Complete order number for offered Annunciator
Relay

lssned by: Head of Section, Standards Development

Signed:

| Authorized by: Head of Department, Standards

- . Signed: =
. b b | ___._r_E;.d_.:ﬂ:—:"-L"
Date: 2020-09-04 Diate; 2020-09-04



. TITLE: | Dec, Mo KP1/6C/4/L/TSE/13/001
) PROTECTIVE RELAYS, | lssme No 1

CONTROLS DEVICES AND Fr e

INSTRUMENTS- SPECIFICATION | N

Kenya Power Do of 2020-09-04

Page 11% of 145

CLAUSE KPLC REQUIREMENTS MANUFACTURER/ SUPPLIER'S OFFER
; Number of similar Annunciator Relay sold to
date to the export marke:: Requirement; 1000

i¥.

ears of Experience in the manufacture of
Annunciator relays

Mumerical/Digital design

i [Panel flush mounting design

Y Alarm management buttons

Mumber of alarm elements windows

Method of programming the alarms

Behaviour of alarms upon loss of auxiliary DC

Xi. .
supply

¥ PO colour for alamm ON Indication

xii. Years of service in Kenva Power

KLV, Field configurable labels

Alarm elements freely configurable to URGENT

i or MON-URGENT alarm bus and 1w output relays

W MNumber of contacts for output relays

Type and size of relay terminals for cable

Kwil, :
connechion

1.4.29 Annunciator Relav Type 111

Manufacturer’s Mame

" Type or Designation name of Annunciator Relay

s Service expenence in KPLC

Complete order number for offered Annunciator
Relay

Number of similar  Annunciator Relays sold to
date to the export market: Requirement; 1000

Issued by: Head of Section, Standards Development | Authorized by: Head of Department, Standards

Signed: i |Slgned: pr—— [

| Date: 2020-00-04 ' | Date: 2020-009-04



TITLE: LD""-‘ i KPL/6C4/ 1/ TSP/13/001

T 5
| PROTECTIVE REL,&_YE, Tasue Mo, 1
)—— CONTROLS DEVICES AND 1%

INSTRUMENTS- SPECIFICATION | o
Kenya Power Date of 2020-09-04

lssue
| Page [20of 146

g
CLAUSE KPLC REQUIREMENTS MANUFACTURER/ SUPPLIER'S OFFER

Years of Experience in the manufacture of
Annunciator relavs

Mumeric/Digital design

vi.

Wil

Wi Panel Mlush mounting design

i Alarm management buttons

Mumber of alarm elementa/windows

Hl.

Method Dfprﬂgmmming the Alarms
Behaviour of alarms upon less of auxiliary DC
supply

il

l‘f{:ars of Service in Kenya Power

MY [Field configurable labels

AV,

LED colour for alarm ON Indication
Alarm clements freely configurable to URGENT
pr NON-URGENT alarm bus and 10 output relays

NV,

aimas Number of contaets for outpul relays
T'ype and size of relay terminals for cable

jconnection

Xvili.

[1.4.31} Electronic Hooter
Manufacturer’s Name

Type or Designation name of Electronic Hooter

Complete arder number for offered Electronic
Hooter

Number of similar  Electronic Hooters sold to
date 10 the export market: Reguirement: 500
Years of Expenence in the manufacture of
{[Electronic Hooters

¥,

Panel mounting design

| Issued by: Head of Section, Standards Dewlnpmupﬁ Authorized by: Head of Department, Standards

Signed: %‘- _ Signed; e

Thate: 2020-08-04 L Drate; 2020-09-04




' TITLE: Poe. Mo KP1/6CA/1TSPA3/001
5 FROTECTIVE RELAYS, Issue Mo, 1
== CONTROLS DEVICES AND e 3
INSTRUMENTS- SPECIFICATION [0
Kenya Power Dute of HE0-09-04
| [zzue
i Pape 121 of 144
|
|
CLAUSE | KFLC REQULREMENTB MANUFACTURER' SUFFLIER'S OFFER
a [
b IMaximum outpul in dB(A)
Tk Physical size of hooter
1 Type of Tone
[
s Continuous operaling mode
i Type and size of relay terminals for cable
' connection
1.4.31 _Anti-condensation Heater
; Manufacturer’s Name
= Manufacturer’s Experigénce
o Type or Designation name of Healer
4 Complete order number for offercd Heater
= Mumber of similar Heaters sold 1o date to the
' export market: Requirement; 1000
i Rared vollage and power
i, Make/finish of heater body
Wl Suitable for mounting on DIN rail
% Type and size of heater terminals for cable
: conneclion
4.4.32 Hygrostat
; Manufacturer’s Name
= Manufacturer's experience
s Type or Designation name of Hygrostal
o Complete order number for offered Hygrostat
Issued by: Head of Section, Standards Development Authorized hy: Head of Department. Standards

i Signed: - Signed: =
| Qﬁqp o Lt
| Date: 2020-09-04 Date: 2020-09-04
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‘j T TITLE: | Doe. Ne. KP1/6CHN TSP/ 3001

PROTECTIVE RELAYS, | lsueNe. [ ]
== CONTROLS DEVICES AND QT,,,H“. 3
INSTRUMENTS- SPECIFICATI | Na,
Kenya Power o | Dateof 2020-09-04

lsiue
Pape 122 of 140

CLAUSE KPLC REQUIREMENTS MANUFACTURER SUPPLIER'S OFFER |
MNumber of similar Hygrostat sold to date to the '
export market: Requirement; 1000

¥.

ki Temperature and Humidily setting range

Vil

Suitable for mounting on DIN rail

bl Rated power supply

ix.

Contacts n:nnﬁgu:atiun

4.33 Diserepancy Switch for Cirenit Breaker Control

Manufacturer’s Mame
| |

ii'}'pt or Designation name of Discrepancy switch

ii.

- E-:u_mplete order number for offered Discrepancy
witch

MNumber of similar Discrepancy switches sold to

date to the export market: Requirement; 1000

Experience in manufacture of Discrepancy Switch

Wi, . ;
Panel mounting design

MNumber and configuration of contacts for close and
Open oDperaliong

indelibly marked rectangular escutcheon plate
!with closing and opening positions clearly marked

Vil

vidl,

W Rating of discrepancy white illumination bulb
Type and size of switch contacts for cable

termination

Contacts indelibly marked

L.d-}d Circuit Breaker Close/Open Control Switch
Manufacturer's Mame

|I"-ria.nufal::m.nzr's experience

Isswed by: Head of Scction, Standa rds Develo pmeni Authorized by: Head of Department, Standards

Sigmed: . Signed: - A
1\..!_,.—"'...1 IE —-'H

Date; 2020-00-04 = j Diate; 2020-09-04
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KPLC REQUIREMENTS

MANUFACTURERS SUPFLIER'S OFFER

CLAUSE

1il.

Type or Designation name of Cireuit Breaker
close/open control switch

iv.

Enmp]r:ln order number for offered Circoit breaker
el

oselopen control switch

[Years of experience in the manufacture of the
Circuit Breaker close/open control switch

Mechanical interlock

Vil

Lontacts ratn g and c-::-nﬂg_umtiun

Vil

I'ype and size of switch terminals for cable
connection

435

Push Button Switches for Circoit Breaker
Close/Open Operation Type [

|Manu!'|1n:‘:lurn:r‘s Name

i.

Type or Designation name of Circuit Breaker
close/open push button switch

fii.

Complete ordér number for offered Circunt
Breaker close/open push button switch

V.

Years of experience in the manufacture of push
button switches

Shrouded and well recessed

Panel mounting design

Vil

Contacls rating

WL,

Switch colour for open and label

Switch Colour for Close and label

vype and Size of switch terminals for cable
connection

4.4.36

ush Button Switch for Alarm/Trip Relay Reset

Type I

Manufacturer's Name

Bssued by: Head of Section, Standards Development

Authorized by: Head of Department. Standards

Sigmed;

— _—.+r.

Drate: 2020-(H-04

L(:m;—-.. Signed:

Date: XEZ0-09-(4
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| CLAUSE | KPLC REQUIREMENTS MANUFACTURER/ SUPPLIER'S OFFER

" Manufacturer’s experience

Type or Designation name of Push bution switch
|

Complete order number for offered push button

Ewitch

Complete order number for offered Push Button
witch

Years of Experience in the manufacture of push

butlon swilches

Vi

b lShru:nudmj and well recessed
[

Flush mounting design

vili.

Coentacts rar.i:nE

Switch colour
Type and Size of switch terminals for cable
conneclion

437 Local/Remaote Selector Switch
Manulacturer's Mame

Type or Designation name of the Local/Remote
switch

Complete order number for offered Local/Bemaote |
switch

Years of expenience in the manufacture of the
switch

Flush mounfing

v Contacts Rating and configuration

i Indelible labelling on escutcheon plate
'ype and size of switch terminals for cable

CONneEcion

VIIL

4.4.38 OFF/Local/Remote Selector Switch i

Issued by: Head of Section, Standards Development Autborized bv: Head of Depariment, Standards |

Signed: @ Shzned; .d—-—-{:'i':-%*
Date: 2020-09-04 ' Date: 2020-09-04
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CLAUSE KPLC REQUIREMENTS MANUFACTURER/ SUPPLIER'S OFFER
.l Manufacturer’s Name
i Manufacturer's experience
iii Type or Designation name of Discrepancy switch
iy Cnlm]:r[r.:lc order number for offered Discrepancy
swltch
% Panel mounting design
i Contacts Rating and configuration
it Indelible labelling on escutcheon plate
i Type and size of switch terminals for cable
; connection
4.39 ON/OFF Selector Switch
i Manufacturer’s Name
= Manufactorer’s experience
o Type or Designation name of Discrepancy switch
v Complete order number for offered On/off switch
s Panel mounting design
b Contacts Rating and configuration
e Indelible labelling on escutcheon plate
Ty I'ype and size of switch terminals for cable
L : Connecion
4.4.40 | Semaphore for [solator and Earth Switch
Position Indication
¢ Manufacturer's Name
- Manufacturer's experience
| ;
Isswed byv: Head of Section, Standards Development Authorized by: Head of Departmeni, Standards
Signed: C@Ew Signed; L
E . __..._-=—lr_
e - ser— —
Date: 2020-0/-04 \ Dhate: 2020-09-04
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| CLAUSE

iii.

Type or Designation name of semaphore

KPLC REQUIREMENTS MANUFACTURER! SUPPLIER'S OFFER |

i%.

Complete order number for offered Semaphore

|Panal mounting design

Red LED Indications for Closed and Green LED
Indication Open status

|Eh£|.ll be of circular or rectangular front appearance

Type and size on semaphore ierminals for cable
connection

Number of similar Semaphore sold to date to the
eaport market: Requirement; 500

LED Indica ting Lamps

Manufacturer's Name

Manufacturer’s experience

il

Type or Designation name of LED Indicating
Lamps

1.

Complete order number for offered LED Indicating
Lamps

Panel mounting design

LED lamp rating in watts

Duration for continuous operation

Miniature Circuit Breaker Tvpel

Manufacturer's Name

il.

Manutacturer's Experience

i,

Type or Designation name of Miniature Circuit
Breaker

Complete order number for offered Miniature '
[Circuit breaker

{Number of poles

Issucd by: Head of Section, Standards Development

Authorized by: Head of Departme rlt:.."';m ndards

Siﬁ“"di = Signed: ﬂq-e_{__,
'._h‘_ ] Al r
Date: 2020-00-04 i Date: 2020-09-04




Lop TITLE: Dz Mo KP1eCA/ 1/ TSP/ 13/001
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Kenya Power Date of
JETTES
Page 127 of 144
CLAUSE KFPLC REQUIREMENTS MANUFACTURERS SUPFFLIER'S OFFER
vi One(1} Nommally Closed{NC) suxiliary contact
Tah Rated operating & insulating voltage
YL yedoad setting in Asrips
H Overcurrent release rating in Amps
- Electrical & mechanical endurance
T Number of Contacts
i, OMN/OFF status indication
= DIN rail mounting
KV Tvpe and size of terminals
4.4.43 Miniature Circuit Breaker Type 11
; Manufacturer's Name
8 anufacturer's Experience
s Tyvpe or Designation name ol Miniamre Circuit
1 ) Breaker
£ Complete order number for offered Miniature
" Circuit breaker
" Three pole configuration
vi. Rated gperating & insulating w:ﬂlag_n:
Vil Rated shori-Circuit current
il Fated current
. Electrical & mechanical endurance
i s [ripping characteristic
| ;
| o One(1) Normally Closed{INC) auxiliary contac
| Issued by: Head of Section, Standards Development Authorized by: Head of Department, Standards
M— Sl . e
| Signed: Signed: N i WS (N

- [

Date: 2020-09-14 | Date: T020-09-14
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:I PROTECTIVE RELAYS, ClmoeeNo. | '
== CONTROLS DEVICES AND Revition | 2 i
INSTRUMENTS- SPECIFICATION M. ;
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=TT
| Page 125 of 146 I'
CLAUSE KPLC REQUIREMENTS MANUFACTURERS SUPFPLIER'S OFFER
ML \GNIOFF status indication
X1, DM rat]l mounting
. Tvpe and size of terminals
H.4.44

_I"b“.lin'mturc Circuit Breaker Type 111
|h‘1€muﬁmiu.ref3 Blame

|Manui'nc1ur¢r‘5 experience

|T:rpe or [signation name of Mimature Circui
Breaker

- Eﬂmpiete order number for affered Miniature
‘trewit breaker
5 IOnr: Pole Configuration
i ftE'.am:I operating & insulating vollage
vt ;Ralr:-:l short-circult current
Vil !Rated current
ix. [Elecirical & mechanical endurance
o Tnpping Characteristic
w. Oneil) Mormally Closed(MC) auxiliary contact
¥ |ONJOFF status indication
i IDIH rail mounting
AV Irvnsaod sise of lentiinals
|
4.45 IMin wture Circuit Breaker Type IV
1 Manufacturer's Name

| Lssued by: Head of Section, Standards Developniend Authorized by; Head of Department, Standards

I Signed: %j‘::} | Signed: _.E%'g-b'

Date: 2020.09-04 ¥ Diate: 2020-09-04
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CLAUSE KPFLC REQUIREMENTS MANUFACTURER/! SUTFLIER'S OFFER
: i Manufacturer's Experience
- Type or Designation name of Mintature Circuit
) Breaker
< Complete order number for offered  Miniature
I : Circuit breaker
y il'wn Pole Configuration
] iy L{atﬂd operating & nsulating voltage
ik Rated short-circurt cumrent
VAl Fated current
| i Electrical & mechanical endurance
s [ripping Charactenstic
. Omeil) Nomally Closed(™NC) auxiliary contact
M ONJ/OFF status indication
. DIN rail mounting
R Type and size of terminals
A.46 Miniature Circuit Breaker Type V
i. MDanufacturer’s Name
i Manufacturer’s Experience
i Type or Designation name of Mimature Cirguil
' Breaker
" Complete order number for offered Miniature
' Circuit breaker
5 Two Pole Configuration
= F.ated operating & insulating voltage

Izsued by: Head of Section, Standards Development

Authorized hv: Head of Department. Standards

Signed:

Signed:

Date: 2020-09-04

Date: ZOZ0-0M-04
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. CLAUSE KPLC REQUIREMENTS MANUFACTURER/ SUPPLIER’S OFFER
| i Rated shart-circuit current
Vil Rated eurrent
i, Electrical & mechanical endurance

[Tmpping Charactenstic
e Onell) Normally Closed{NC) auxiliary contact
M GNIOFF status indieation
| il IDE]"-«! rail mounting
KV

Type and size of terminals

A7 Miniature Circuitl Breaker Type VI

Manulfecturer's Wame

Manufacturer’s experience

Breaker

Type or Designation pame of Minjature Circuit

Circuit breaker

Complete order number for offered Miniature

[Twa Pole Configuration

Wi

Rated operating & insulating voltage

b Rated short-circuit current.

wiii.
R ated current

1x. ; ;
Electrical & mechanical endurance

Tripping Characieristic

i ONIOFF stas indication

e

| Issued by: Head of Scction, Standards ﬂ:"ﬂ;)pmtl‘lt

Authorized by: Head of l}cpn-:lmv:m, Standards

Sigﬂﬂd? _.___.5::3'-':—%_'_.

|3' s S
e GHRE
l.

"Date: 2020.09.04

Date: 2020-09-04
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CLAUSE KPLC REQUIREMENTS MANUFACTURER/ SUFPLIER’S OFFLER
il L’J]’N rail mounting
Xiv., |T}'|:I-E; and size of terminals
X¥s Lffnnnccliun type 3 phase, 4 wire
b Mleasurands
|m:-i.4.48 Multi-Functional Power Meter

Manufa{:tu.rer"r-: MName

Type or Designation name

I g Flush mounting

MNumetical design

iV.
- MManufacturer's experience
" Size of LCD display
wii Measured parameters
il Mensurement of THD & TDD
b [F.ated current and Voltage
" CT and VT ratio programmable
e 3 phase, 4-wire connection ,
i Accuracy class
i Measurement range for MV A
s Communication ports
= Communication protocols
Issued by: Head of Section, Standards Development | Authorized by: Head of Department, Standards

|

Signed: ﬁ;:: | Sigmed: — ¥
o el | 1 ol
Date: 2020-(9-04 | Drate: 2020-09-04
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| TITLE:
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| CLAUSE

!MANI:'FA'ETURE.R.-" SUPPLIER'S OFFER

KPLC REQUIREMENTS
) Software provided

— PC to Measurement Unit connection cable
provided |

S [Type & size of terminals

AA4Y s g
Tap Position Indication Transducer
b Supply voltage

Dutpuly in A

Tap position measuring range

1v. )
L/[Dlml ing

Resistor per step — confligurable range

Vi,

Wocuracy

Vil

Response time

wiil,

Temperature class

Applicable standard

Construction type

A50

I'ap Position Indicator

Indication of Tap Position

i,

[nput md

[Humber of tap steps {1-17Vconfigurable

Niounting sivle

[szwed by: Head of Section, Standards Development

Authorized by: Head of Department, Standards

Signed:

Signed:

e

Diaate: 2020-09-04

Q @ ™y
=
- |

Dhate: 2O20-09-04
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CLAUSE KPLC REQUIREMENTS

MANUFACTURER/ SUPPLIER'S OFFER

A3l Transducers

MManufacturer minimum expérience

Slate

4.4.52

| MW Transducer

Manufacturer’s Name

: [Type or Designation name of Transducer ofTered

Complete order number for offered Transducer

11l

[Years of Experience in the manufacture of
[Transducers

v i-l.'_'unnectinn configuration of Transducer

. iRatcl:l voltage & current

Vil iRaae-n;l output in mA

iF']'q:ugra:rru':1.Eﬂ:|IE output characteristic and CT & VT

vili. -
[ratlo

Auxiliary supply shall be 110V DCTOV AC

IT:.fpe & size of terminals

software [or relay configuration and parameter
getting and fault data Analysis offered for use with
the relay. Software to be offered in CID form

i

Connection cable from Laptop to Transducer

3. 5
offered

MNumber of similar Transducers sold w date 1o the

X1l =xport market: Requirement; 500

.53 MV Ar Transdocer

Manufacturer’s Mame

= Type or Designation name of Transducer offered

Bssued by: Hepd of Section, Standards Development

| Authorized byv: Head of Department, Standards

Signed:

| Signed:

— .

L=

o —

Date: 2020-09-04 |

Dare: 22005904
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] PROTECTIVE RELAYS,
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|
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| Dateof 2020-09-04

| Ixige

Pawe 134 af 146

CLAUSE

KPLC REQUIREMENTS

MANUFACTURER! SUPPLIER'S OFFER I

ii,

Complete order number for offered Transducer

|_‘I|:ears of Experience in the manufacture of

v,
ransducer
._. Connection configuration for the Transducer
vi |RatEd voltage & current
il Rated output in mA
! |
G n._]grummah]e output characteristics and CT & VT
alio
b DI rail mounting
i Auxiliary Power supply 110V DC/ 10V AC
i [T}'pe & size of terminals
ik oftware for relay configuration and parameter '
o sctting and fault data Analysis offered for use with |
the relav, Soltware to be offered in CD form |
“onnection cable from Laptop to Transducer
w1l |
fferad
; E‘umhcr of stmilar Transducers sold to date 1o the
Xiv. i |
xport market: Requirement; 500
A.54 |Current Transducer
: Manufacturer’s Name
' |
i Type or Designation name of offered Transducer |
i Complete arder number for offered Transducer
- Y ears of Experience in the manufacture of
' I'ransducer .
. ] Rated input, in Amps '
I 4
i: Fated outpul, in mA
Vi Auxiliary power supply 110V DC/110V AC

Lzsued by: Head of Section, Standards Developmont

Aunthorized by: Head of Department, Standards

Bigned:

5 ) B SEE.M. ____.é:.—_lg—-—it—'

Date: 2020-00-04 . ] Date: 1020.00.04
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Revision 2
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CLAUSE KPLC REQUIREMENTS | MANUFACTURER! SUPPLIER*S OFFER
DIN Raill mounting
Vil
o) I'vpe and size of terminals
= Software for relay configuration and parameter
' setting and fault data Analysis offered for use with
the relay. Software to be offered in CD form
, Connection cable from Laptop to Transducer
Xi. :
offered
i MNumber of similar Transducer sold to date to the
Xil. :
Eaport markel: Requirgment; 500
A.55 Voltage Transducer
: Zanufacturer’s Name
n Tvpe or Designation name of Transducer
fi. Complete order number for offered Transducer
iy Years of Experience in the manufacture of
) Transducer
% Rated input, in Violis
i [Rated output in kY
vii. DIN rail mounting
T Auxiliary power supply 110V DC/110V AC
e Type & size of terminals

Software for relay configuration and parameter
pefting and fault data Analysis offered for use with
the relay. Software to be offered in CD form

l i

Connection cable from Laptop to Transducer
oifered

Hii.

Sumber of similar Transdecer sold to date to Ue
export market: Requirement; 500

4.4.56

INDICATING INSTRUMENTS DRIVEN BY
TRANSDUCER OUTPUT

Manufacturer minimum experience

giate

Issued by: Head of Section, Standards Development

| Authorized by: Head of Department, Standards

Signed:

e e e e,

“Date: 2020-09-04

e
—— {.._F 5

i

@}:: : | Signed:
T

| Drate: 2020-09-04
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|
CLAUSE |

KPLC REQUIREMENTS

MANUFACTURER/ SUPPLIER’S OFFER

4.57

MW Instrument

Manulacturer’s Name

L.

Type or Designation name of Instrument

1.

tnmpim: order number for offered Instrument

Years of Experience in the manufacture of
Instrument

Pated input in mA

Rated output in MW

FSD of instrument

Black scale on white background

Panel mounting design

Dimensions of Instrument

wi.

I'ype & size of terminals

Hil.

Number of similar Instruments sold to the export
marker: Bequimement 400

4.58

MVAR Instrument

MDlanufacturer’s Name

ii.

T'ype or Designation name of Instrument

Complete order number for offered Instrument

.

Years of Experience in the manufacture of
[nstrement

Faated input in mA

Vi,

Rated output in MV Ar

lzsued by: Head of Section, Standards Development

Authorized by: Head of Department, Standarcds

| Signed:

Signed:

P ———

i Date: 2020-09-04

Deate: 2020-009-004
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Page 137 of 144
CLAUSE KPLC REQUIREMENTS !MAN[.'-FACTURER.-‘ SUPPLIER'S OFFER
FEDof instroment |
vii. |
i Black scale on white hackground
- Panel mounting design
" Dimensions of Instnoment
i Type & size of terminals
i Mumber of similar Instruments sold to the expont
' market: FEegquirement S04
4,59 v T . )
INDICATING INSTRUMENTS DIRECTLY
ONNECTED
450 Manufacturer minimum experience
——y state
4501 [nstruments type Btate
s [P Protection Class state
4507 Accuracy class tate
[ Maximum toletated error State
Overload withstand stale
4503 Suitability for Tropical Climatic conditions IB
lale
i [nsulation withstand standard |
4.39.4 State
4.59.5 (Manufacturer's experience i
460 Ammeter with MDI- 200 A
| Manufacturer’'s Name
& Type or Designation name of Ammeater
i Complete order munber for offered Ammeter
% Years of Expenence in the manufacture of
: Ammeter
Issued by: Head of Section, Standards Development Authorized by: Head of Department, Standards
Sramiad; ﬂ?-""_'“*H Q“ = Signed: _____f"_—_;;ﬁ__,
Date:  ZO20=0r-04 Drate: 20Z0-09-04
—
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CLAUSE | KPLC REQUIREMENTS

MANLUFACTURER/ SUPPLIER’S OFFER

Flush mounting

Rated input in Amps
|

Rated output in Amps

F3D of [Instrument

F]aa:ls: scale on white hackground

Dimensions of Ammeter

Mleximum demand Indicator

Type & size of terminals

;hlumtlv:r of similar Ammeter sold o date to the
export market: Requirement; 500

o | Ammeter with MDI - 400 A

i Manufacturer's Name

i I'ype or Designation name of Ammater

G Complete order number for offered Ammeter

¥ ears of Experience in the manufacture of the

iv,
A mrmelar

Flush mounting

i Fated input in Amps

Rated outpul in Amps

FSD of Instrument

Black scale on white background

Dimensions of Ammeter

i Maximum demand Indicator

| Issued by: Head of Scetion, Standards Development Authorized by Head of Department, Standards

Slgned: @ Signed: _.-—-j::‘l.'_'%_

Date: 2020-00-04 1 Diate: 2020-09-04
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CLAUSE KPLC REQUIREMENTS

MANUFACTURER/ SUPPLIER'S OFFER

i I'ype & size of terminals

Mumber of similar Ammeter sold o date 1o the

wili fp‘:xpﬂn market: Reguirement; 500

4.62 Ammeter with MIM - 800 A

Planulacturer’s Name

i Type or Designation name of Ammeter

Complete order number for offered Ammeter

Years of Experience in the Manufacture of
A mmeter

Flush mounting

Vi Fated input im Amps

Rated output in Amps

FSD of Instrament

T Black scale on white background

X, Dimensions of Ammeter

S Maximum demand Indicator

xit. [I‘}'pe & size of terminals

Muimber of similar Ammeter sold w date o the
export market: Requirement; 500

X1,

Ammeter Selector Switch

i Manufacturer’s Name

ii. Type or Designation name of Ammeter Selector
Switch

it Complete order number for offered Ammeter
Selector Switch

S Y ears of Expenence in the Manufacture of
Ammeter Selector Switch

V. Flush mounting

ssued by: Head of Section, Standards Development

| Authorized byv: Head of Department, Standards

Sioned:

Tl

Signed;

e

[

Daie: 2020-09-04 W

I Date: 2020-09-04
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“Page 140 of 145

I KPLC REQUIREMENTS

CLAUSE MANUFACTURER/ SUPPLIER'S OFFER
%k Independent measurement of all three phase
current when used with one Ammeter
S Ceontact Rating in Amps
T Type & size of Terminals
ix. Manufacturer’s expericnce on similar equipment
|
4.64 Voltmeter - 220KV
— E
| v Manulacturer’'s Name
ii. [T'vpe or Designation name of Voltmeter
i Complete order number for offered Voltmeter
=) Years of Expenence in the manufacture of
Vaoltmeter
v, Flush mounting
ey Rated input 1n volts
vii. Rated output in Kitovolts (kV)
viii. FSD of Instrument
T Black scale on white background
K, Dimensions of Voltmeter

1.

Type & size of terminals

Hil.

Mumber of similar Voltmeter sold to date to the

export market! Requirement; 500

465

Voltmeter - 132KV

Manulacturer's Name

il.

Type or Desipnation name of Voltmeter

Complete order number for offered Voltmeter

v,

Years of Experience in the manufacture of
Valtmeter

Flush mounting

V1.

Rated input in volts

| lsgued by: Head of Section, Standards Development

Authorized byv: Head of Department, Standards

| Signed:

@ N Signed:
- ¥

Date: 2020-09-04 I Diater 2020-09-0d
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CLAUSE KPLC REQUIREMENTS MANUFACTURER/ SUPPLIER'S OFFER
Vii. Fated output in Kilovolts (kKV)
Wil FSD of Instrument
i, Black scale on white background
X. Dimensions of Voltmeter
Xi. Type & size of terminals
xii. Number of similar Voltmeter sold to date to the

export market: Requirement; 500

A6 Voltmeter - A6KY

P nanufacturers Name

i Type or Designation name of Voltmeter

i Complete order number for offered Voltmeter

v, Years of Experience in the manofacture of
Woltmeter
V. Flush mounting
Vi, Rated input in volte
vii. Fated output in Kilovolts (kV)
viii. FSD of instrument
ix. Black scale on white background
% Dimensions of Voltmeter
%P Type & size of terminals
xii. Number of similar Voltmeter sold to date to the

cxporl market: Requirement; 506

4.4.67 Voltmeter = 33 KY
i planufacturer™s Mame

ii. Type or Designation name of Voltmeter
Iii. Complete order number for offered Voltmeter

V. R&m of Experience in the manufacture of
oltmeter
v, FEu:‘-:h mauning

Izsued by: Head of Section, Standards Development Authorized by: Head of Department, Standards

Signed: @ 3 i : _._(;______,{__,7
Date: 2020-09-04 '
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CLAUSE KPLC REQUIREMENTS MANUFACTURER/ SUPPLIER'S OFFER
Vi, Pated input in volis
Vi R ated output in Kilovalts (kY
viii. [FED of instrurnent
iX. Black scale on while background
K. [Dimensions of Voltmeter
. [Type & size of terminals
Kii. MNumber of similar Voltmeter zold to date to the
export market: Requirement; 500
A.68 Voltmeter - 11 KV
% Manufacturer™s Name
ii. Type or Designation name of Voltmeter
i, Complete order number for offered Volimeter
iv. Y ears of Experience in the manufacture of
W oltmeter
V. Flush mounting
Vi Rated input in volts
vii Foated output in Kilovolis (kV)
Vil F&D of instrumeant
1X. Black scale on white background
¥ [hmensions of Voltmeter
Xi. [Type & size of terminals
xil. [Number of similar Voltmeter sold to date to the
export market: Requirement; 1000
Yoltmeter Selector Switch

4.69

Manufacturer's Mame

il.

T'ype or Designation name of Voltmeter Selector
Switch

i,

Compicte order number for offered Volimeter
Selector Switch

iv.

Years of Experience in the Manufacture of
Vaoltmeter Selector Switch

V.

Flush mnuming_

VL

Independent measurement of all phase — earth and
phase - phase voltages when used with one
Vaoltmeter

Vi

Contact Rating in Amps

viii.

T'ype & size of Terminals

|
I
|
4,4.70

Check Synchronising Relays

| Issued by: Head of Section, Standards Development

Authorized by: Head of Department, Standards

| Bigned:

L

I| Date: 2020-09-04 v Dhate: 2020-00.04
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CLAUSE | KPLC REQUIREMENTS MANLUFACTURER/ SUPPLIER'S OFFER
ix. IManufacturer’s Name
X. T'ype or Designation name of check synchronising
relavs
Xl Complete order number for offered check
gynchronising relayvs
x11. Years of Experience in the manufacture of check
Synchronising refays
K1 Flush mounting
xiv, Application on synchro-check functions and
voltape-check functions.
xY. Conditions for closing the circuit breaker
KV [ndications status/parameters (o be displayed
XVIL. Self -Supervision facility of the synchro check
relay
XV, Terminals type and size of the relay
Kix, Communication protocol
NX. Connection 0 the lap top
A4.71 Voltage and Frequency Protection Relay
1. Manufacturer's Name
il. Type or Designation name of voltage and
frequency profection rélay
ii. Complete order number for offered Voltage and
Frequency Protection Relay
v, [Number of similar voltage and frequency
protection 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
i, Flush Mounting
wili. Stages of voltage protection and time seltings
i Stages of frequency protection and time settings
X. Rate of change of frequency for the relay and time
setlings
K. Type and size of relay terminals for cable
fermination
i Bell -supervigion and fiime stnnping

Issued byv: Head of Section, Standards Development Authorized by: Head uﬁeparrment. Standards

Signed: %E::- T Signed: =0 -

" Date: 2020-009-04 y Date: 2020-09-04
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CLAUSE | KPLC REQUIREMENTS MANUFACTURER' SUPPLIERS OFFER
Kili. Mo of outputs and indications
Xiv, iT}'p-E: and size of letminals
XV, Communication protocal
XV, Connection to the laptop
4,72 Additional Specifications for Relays
All measurement relays to be Numeric design.
473 Eeln}r Programming Software and Connection
ables

Software for programming and downloading data  Provide
Installation of Software in = 20 different computersState
without any additional License Cost

Two or more memory devices o be provided for

cach different type of Software. Elate
4 copies the soltware Users Guide Provide
R5232 or other communication port for relays Provide

A ppropriale communication cables:

»  Four (4) cables for each set of Relays using the

same cable,

=  Four (4) cables for cach sct of transducers and  [Provide

| also for the power meéasurement unit.

E_anmunicaﬂun facilities on each numerical relay [Provide
or remote interrogation and programming of the

numerical relays.

MM Provide
Foelay fault indication Provide
.3 Laptop specification
State detailed specifications of the laptop offered  Specify
Al Responsibility of carrying out tests Specify
Ad Copies of Type Test Reports submitted with
Tender Provide
A3 Acceptance tests 1o be wilnessed by KPLC at
factory before shipment Specify
A4 [nspection at the stores and replacement of
rejected items Specify
B.1 The supplier/manufacturer warmranty that all Specify

gnods shal] have no defect ansing from design,
materials or workmanship

Issued by: Head of Section, Standards Development | Authorized by: Head of Department, Standards

Signed: W— . | Signe: —F@-ﬁr‘

Date; 2020-09-04 ] | Dhate: 2020-09-04
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CLALSE KPLC REQUIREMENTS MANUFACTURER/ SUPFLIER'S OFFER
B.2 Warranty period 48 months for measuring Specify
profection relays, including annunciator relays.
B.3 Warranty period 36 months for other ausxiliary Specify
| relays and control devices
Replacement replaced free of charge by the Specify
manufacturer/Supplier
C.1 Chualitv Assurance Plan | Provide
C.2 Copy of [SC 9001:2008 Cerificate | Attach copy
.3 Manufacturer's experience | Provide
Manufacturing Capacity (units per month) | State
List of previous customers | Provide
Customer reference letters Provide
D.1 Documents submitted with tender | List
D.2 Diocuments ta be submitted by suppher to KPLC
for approval before manufaciure List
E. Technical Manuals i
El& E2 Mo of copies of technical manuals to be '
provided. slate
F& G Factory Acceptance Tests, Inspection and |
Training specify
FI-G5 | Factory Testing and training to be conducted as
[ per specification slate
l Software _ -
Software and means 1o use to deliver and Test
the software. specify
K. | Packaging specify
mode of packaging and markings 1o 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 slate
Statement of compliance o specification Provide

Note: H':a.r.:ii' lige ‘agreed’, 'confirmed’, A5 per KPLC specificafions”, efc. shall not be gecepted and
shall be considered non-responsive.
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Manufacturer’s Name, Signature, Stamp and Date

| Izsmed by: Head of Section, Standards Development

Auntharized hy: Head of Department, Standards

E Sined: e | Signed: e L
# i
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