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SECTION VII: TECHNICAL SCHEDULES

A CONDITIONS OF FILLING THE SCHEDULES

1.1 GENERACONDITIONS

111

1.1.2

1.1.3

114

1.15
1.1.6

1.1.7
1.1.8

The following technical schedules fostMUSTbe completed in their entirety by the
Tenderer at the time of tenderingAny entry not filled (except deviations column in
statement of compliance to specifications schedule) reitider the bid un esponsive

The Technical Schedules shall be filled in and completed by the Tenaacsubmitted
with the Bid as part of the bidderos t ec
All data entered in the Schedules of Technical Guarantees are guaranteed values by th
Tenderer and annot be departed from whatsoever.

All dataof Informative natureentered in the Schedules are also guaranteed values by the
Tenderer. These data may only be altered following the Project Manager's written consent.
After tender award technical schedulesadhbecome part of the contract documents.

A statement either in the statement of compliance or the guaranteed technical parameters
or on the supporting evidence thas found to be false either during Bid
evaluation, postqualification or the execution of the Contract maye regardedas
fraudulent and render the Bid unresponsive or a contractor in breach of contract
Bidder shall append their firms seal or stamp on each page of the schedules

These schedules shall be partt t he bi ddersé& technical
between what is stated in these schedules and what is stated in another bidders documen
the information supplied by the bidder ithese scheduleshall take precedence

1.2 STATEMENT OF COMPLIANCESRECIFICATIONS

121

The bidder MUST fill their compliance or necompliance to all the tender requirements
listed in the table. The schedule must be completed in their entirety by the Tenderer at the
time of tendering. Any entry not filled will render the @iun responsive
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1.2.2

1.2.3

1.2.4

Bidder shall only fill OYESdé or OANOthert o
statement other than yes or no in the statement of compliance column shall render the
bid non responsive.

In case of noncompliance bidder shafidicate their alternative/deviation in the last
column which MUST also be filled in the deviations from specifications schedule for it to
be considered by the employer.

In the deviation column, the bidder shall give the referemaember of the deviationn

the deviation to specifications form.

1.3 GUARANTEED TECHNICAL PARAMETERS

13.1

1.3.2

133

134

Bidder shall provide technical data on equipment they propose to use to implement the
project. All requested data must be filled

All entries in the bidders guaranteed offer MUST filked with numbers or statements
illustrating what the bidder is offering for each given employer requirement

All responses shall be supported by documents such as technical data sheets, technic:
manual s, type test repor ts techncal spechiationr e |
documents

Any information not supported by a document shall be disregarded.
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B.STATEMENT OF COMPLIANCE TO SPECIFICATIONS

Tender
clause

Particulars

Compliance
Yes or No

Deviation

1. GENERAL SPECIFICATIONS

1.5 PROJECT SCOPE

Ya

Yo

15

The contractor shall provide all the services and equipm
asdetailedin the project scope

(deviations from requirements in this clauseaify, shallbe
clearly spelt out in the offer)

1.6 PROJECT WORK PROGRAM

Ya

Yo

15

The contractor shall provide detailedwork program as
detailedin this clause withinninety days after contract
signing

(deviations from requirements in this clauseainy, shallbe
clearly spelt out in the offer)

The total project duration shall not exce8@ months; the
duration shall bethe periodfrom commencement to final
commissioning and issuance of the final take over
certificate or as otherwise defined in the conditions of
contract

Duration of power pant outage required to implement the
project shall not exceed:

(a) 60 days0 o2wuhd8Bigstallation amd
commissioning,

(b) 5 daysod6 outage time f
installation and commissioning,

(c) 4 days of total station outader installation and
commissioning otommon systems

1.7 DOCUMENTATION

Ya

Yo

1.7

The contractor shall provide all technical documentation
format, mannerand timelines provided for irclausel.7

Page9 of 181 eeéeeéece.

Bidders seal or stamp Technical schedules

April 2018
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Tender
clause

Particulars

Compliance
Yes or No

Deviation

(deviations from requirements in this clauseamny, shallbe
clearly spelt out in the offer)

Bidder shall supply document management application &
described in clause 1.7.5.1

Soft copies of ALL as built drawings in AutoCAD electric
2019 format and any other CAD software format if used
agreed upon with project engineer shall be supplied as
described in clause 1.7.5.1

AutoCAD electrical 202 software and any other CAD
softwareused,and two licenses for each CAD software
shall beprovided as described in clause 1.7.5.1

1.8 ENGINEERING SERVICES BEFORE INSTALLATIO

Yo

Yo

1.8

The contractor shall provide all the engineering services
detailed in this clause

(deviations from requirements in this clause if any, shall
clearly spelt out in the offer)

Bidder has in their technical proposal briefly described
their proposed methodology of complying with the
requirements of this clause

Contractor shall carry out a detailed power system analy,
for all Gitaru powerstation electrical systems in
accordance to guidelines given in IEEE 399 and other b
industry practices

One license of software used for the power system studi
and some training shall be provided to the employer

1.9 MANUFACTURING AND SHIPMENT

Yo

Yo

19

The contractor shall manufacture and ship the project
equipment as described in this clause

(deviations from requirements in this clauseainy, shallbe
clearly spelt out in the offer)

PagelOof 181 eeeeéeéée.

Bidders seal or stamp Technical schedules

April 2018
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Tender . Compliance o
Particulars Deviation
clause Yes or No

Bidder has in their technical proposal briefly described
their proposedmethodologyof complying with the
requirementsof this clause

1.10 INSTALLATIORND COMMISSIONING

Ya

Yo

1.10

The contractor shall install and commission the systems
supplied in his project as described in this clause
(deviations from requirements in this clauseaify, shallbe
clearly spelt out in the offer)

Bidder has in their technical proposal briefly described
their proposedmethodologyof complying with the

requirementsof this clause

1.11 TRAINING

Ya

Yo

1.11

The contractor shall provide all training iformat, manner
and timelines provided for in this clause

(deviations from requirements in this clauseaify, shallbe
clearly spelt out in the offer)

Each type of training as detailed in this clause shall be
offered

The minimum time duration and content for each type of
training shall be adhered to as spelt out in this clause

Bidder has in their technical proposal briefly described
their proposedmethodologyof complying with the

requirementsof this clause

1.12 SPARES

Yo

Yo

1.12

Spares shall be offered as per reguients of this clause
(deviations from requirements in this clauseainy, shallbe
clearly spelt out in the offer)

1.13 MAINTENANCE EQUIPMENT & TOOLS

Yo

Yo

All test equipmenspecifiedfor supply under the contract

1.13.2 | SHALL be used by the contractor for SAT and
commissioningf applicable
Pagellof 181 eeeeéeéée.

Bidders seal or stamp

Technical schedules

April 2018
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Tender . Compliance o
Particulars Deviation
clause Yes or No
The following test equipment have been offered by the 1, ”
bidder as per employer's requirements
a) Three Phase Motorised Variable Transformers
(Variac) for testing purposes with all the features
the specification.
b) 433/3300V Three Phase Voltage Booster
Transformers for testing purposes with all the
features in the specification.
c) Two (2) sets of each type of CT/VT isolation test
block plugs
The following tools have been offered by the bidder as p, 1, ”
employer's requirements
1 Fluke 190 Series Il Scope Meter 1904/S with all
specified accessories and features
2 Two (2) sets of Bosch cordless power screw drive
set with all specified accessories and features
3 Three (3) sets of Weidmullezrimping sets with all
specified accessories and features
4  Partex pro marking machine with all specified
features,accessories ancbnsumables
1133 5 Fibre optic installation and testing toolkit with all
specified accessories and featuassdetailed in
clause 1.13.3.6
6 universal fibre optic connectors (SC, FC, ST, LC,
MU) termination tool kit, with all specified
accessories and featuras detailed in clause
1.13.3.7
7 At least fifty (50) pieces Fibre optic connectors
(LC/SC/ST)of each type used
8 Three (3) Key cabinets
9 A setof LV switchboard tools
10 A set of MV switchgear tools
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11 ACB auxiliary terminal plug extension cable

12 LV switchboard Withdrawable modules auxiliary
terminal plug extension cable

13 GCB auxiliary terminal plug extension cable

14 Four (4) Laptops withall the features given in
clause 1.13.5

The tools shall be unused and in new condition at the tin
of handover

1.14 WARRANTY

Ya

Yo

1.141

The bidder warrantghat theproposedjoods arérand
new, unused, of the most recent or current models, and
that they incorporate all recent improvements in design
and materials.

1.14.2

The bidderwarrantsthat all Goods to supplied under this
Contract if awarded, shall haveo defect arising from
design, materials, or workmanship or from any act or
omission of the Contractonr that may develop under
normal use of the supplied Goods in the conditions
prevailing in the country of final destination

1.14.3

The offeredwvarranty shall remain valid for twelve (12)
months after the Equipment, or any portion thereof as th
case may be, have been commissioned and take over
certificate signed by both parties, or for thiHgix (36)
months after arrival of equipment at site wthever period
concludes earlier.

1.14.4

The bidder guarantees supplying maintenance spares al
services as well as repairing of the supplied systems wh
called upon to do safter expiry of the warranty periocht
employers codor a period of 15 yars.

Pagel3of 181 eeeeéeéée.

Bidders seal or stamp Technical schedules

April 2018




Tender for rehabilitation of Gitaru Power Station

D

KenGen
Generator MVSwitchgear, LV Switchboardsd Protection systems SR
Tender . Compliance o
Particulars Deviation
clause Yes or No

3 GENERAL TECHNICAL SPECIFICATIONS

3.1 STANDARDS

3.1.1

Ratings, characteristics, tests and test procedures, etc. f
the electrical equipment encompassed by this Specificat
shall comply with the provisions and requirements of
British standards institute (BS) and International Eleetro
Technical Commission HC) standards or International
Electrical & Electronic EngineeddEEE

3.1.3

Equipment and works shall conform to standards of the
bodies indicated clause 3.1.1 and 3.1.2 ONDh¥ other
standards from other bodies have been offered

3.1.5

The Tenderehas statedn his offer the Precise Standard,
complete with identification number, to which the
proposed equipment and materials will be manufactured

3.2 GENERAL MATERIALS AND EQUIPMENT
SPECIFICATIONS

Ya

Yo

3.2

Materials to be used to manufacture project equipment g
the equipmenthemselveshall meet generalequirements
in this clause

(deviations from requirements in this clauseainy, shallbe
clearly spelt out in the offer)

3.3 AUXILIARY POWEBUPPLY EQUIPMENT

Ya

Yo

All project equipmentuxiliary supplies shall be within the
limits specified in this clause and theuxiliary supplies
switching and protection equipment shall meet the

3.3
minimum requirements given in thislause
(deviations fran requirements in this clause if anghall be
clearly spelt out in the offer)
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3.4 CONTROL DEVICES GENERAL REQUIREMENTS

Yo

Yo

3.4

Control, metering and indication devices specified in this
clausethat are offered by the biddeshall meet the general
requirements givenn this clause

(deviations from requirements in this clause if arshall be

clearly spelt out in the offer)

3.5 AUXILIARY RELAYS

Ya

Yo

3.5

Auxiliary relays to be used in the project shall meet the
minimum general requirements given in this clause
(deviations from requirements in this clause if arshall be
clearly spelt out in the offer)

3.6 SWITCHBOARDS, PANELS AND CABINETS
REQUIREMENTS

Ya

Yo

3.6.1

Switchboards, panel and cabinets shall beaifust
construction, formed of a steel frame and covered with
smooth steel plate. The steel plate shall be folded sheet
of not less than 2.0mm thick and properly stiffened to
prevent distortion

All enclosures shall be ventilated so that the parature
inside the enclosure does not rise more th&< &above
ambient even with possible heaters connected.

All Equipment and materials for use in Switchboards, pa
and cabinets shall not be flammable and shall be-self
extinguishable andesistant to flame propagation

Outdoor-cabinets and cabinets for moist environments
shall be provided with thermostatontrolled heaters to
inhibit collection of moisture. The heater shall be arrange
not to overheat any cables or equipment. Openinys f
drainage of condense shall be provided at the lowest po
in the cabinets.
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Panels and other enclosures shall be designed with an
ingress protection suitable for the equipment mounted
insideand as detailed in particular specificationdowever,
as a minimum all outdoor panels and cubicles shall have
rating of 55 or higher and for indoor panels and cubicles
IP rating of 42 and higher

All major or important compartments containing electricq
equipment shall be provided with a single phakg A
British typesocket and internal LED lighting facilities
switched off by a door switch.

All instruments, apparatus and devices on the panel fron
shall be provided for flush mounting

Panels with flush mounted devices shall be proviaeth
transparent coverThe cover shall be a hinged to allow
resetting and adjustment

All panels, boards and cabinets doors shall be provided
with handles and key operated locks.

All doors and removable covers shall be gasketed all rou
with neoprene gaskets, ventilating louvers with screen a
filters.

All panels, boards and cabinets shall be factory wired wi
the reception terminal blocks for connection to the
instrumentation transformers, circuit breakers tripping
coils, alarm circuis and plant equipment.

All panels, boards and cabinets shall be mounted on
approved form of antivibration mounting.

Printed circuit boards SHALL NOT be mounted on the
panels. All printed circuit boards shall be contained in
enclosures with anngress protection of at least IP20 with
terminal blocks and ports on the enclosures for interface

The bottom of the panels shall be sealed by means of
removable gaskettesteel plates. Gland plates for the
bottom entry shall be at 100mm above the floor
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A base plate for each panel shiae provided not exceedin
100mm in height.

All panels shall incorporate a common internal copp
Earthing bar onto which alpanel earth connections shall &
made. Suitable stud or holes with the right screws shal
provided for connection to the main earth.

Appropriate eye bolts shall be provided to facilitate for e
lifting of the panels.

Panels andwitchboards shall be labelled on the front a
back at the top.

Marshalling cabinets, panels orcabinets (containing
terminal blocks only shall be at least 400mm wide with
hinged door/s.

3.6.2

all panel wiring shall be stranded flexibleopper conductor,
suitable for operation at voltages below 1000 V and
compliance with the provisions of the applicable IE
Recommendations. Conductors shall not be smaller than
mmz for current & voltage transformer circuits and mm2
for all other control circuits

Wire runs shall be neatly arranged in trunks and proper
clamped Wiring shall be securely supported, neatly instal
by lacing and tying, readily accessible and connectec
equipment terminals and terminal blocks. Flame retardg
plastic wiring channels/troughs with strap on plastic cove
shall be used for this purpose. Sufficient space in channe
modification of wiring shall be kept. For wiring withir
boards,the "bunch" pattern shall be adopted. Ample sp
shall be providd for running of cable within the enclosure

The screens or screened pairs of multicore cables sha
earthed in accordance with a coherent Earthing philoso
to be worked out by the Contractor and approved by
Project Engineer. The screen and earth wires shall
terminated in terminals dedidad for this use. All free
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conductors in connecting cables shall be terminated
terminals that shall be temporarily connected to earth a
special marked as specified

Multi - stranded conductor ends shall be fitted with a suita
crimped thimble (lwotlace ferrule type). The thimble shg
be of correct type and length according to the core size

crimple tools shall be specially adapted to the thimble 4
cross section used. Each wire shall be separately termin

All connections shall benade at numbered terminal block
joints, splicing or paralleling of wires shall not be used

Accidental short circuiting of certain wires is likely to resu
in malfunction of equipment, such as closing or tripping
a breaker or positive andegative wires, these wires sha
not be terminated on adjacent terminal blocks.

It shall be possible to work on small wiring for maintenan
or test purposes without making a switchboard/panel deg

Wire termination shall be made with solddess crimping
type of tinned copper lugs which firmly grip the conducto
Insulation sleeves shall be provided at all the w
terminations.

Engraved core identification plastic ferrules, factory mark
to correspond with panel wiring diagram shalie fitted at
both ends of each conductor. Ferrules shall fit tightly on
wire and shall not fall off when the wire is disconnecté
from terminal blocks. These markers (ferrule) shall be of
approved type attached to the conductor insulation.

The ferrules shall be factory numbered, indelibly marked
engraving with black letter ona white background PV(
casting All wires directly connected to trip circuit breake
or devices shall be distinguished by white letter arred
background PVC castin
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The method of ferruling shall be subject to approval by
Employer; Wire marker (ferrule) shall contain both origi
device/terminal block terminal Number and destinatig
device/terminal block terminal. If single numeric digi
ferrule is to be usg Number 6 and 9 shall not be used

The unused space on the front or rear of the panels sha
kept clear of wiring to facilitate addition of devices witho
rewiring associated portion of the panels.

The contractor shall be responsible fible completeness an
correctness of the internal wiring and for the props
functioning of the connected equipment.

3.6.4

All wiring shall terminate at terminal blocks, the terminz
blocks shall be of the moulded type and provided w
barriers to separate power from control cables.

It shall be possible to replace a single terminal block with
dismantling a wholecolumn.

ALL terminal blocks shall be clearly marked, t
designations being those entered in the respective wi
diagrams

ALL terminal blocks shaflan receive2.5mm2conductors.

Terminal blocks for auxiliary power supply AC/DC, C]
CVT and VT wiring shall meet all threquirementsin clause
3.6.4.2

Terminal blocks for all control/metering/protection circuits
(all other circuits apart from those described in clau
3.6.4.2) rated up to 125V DC wiring, shall have a Kni
disconnect/isolator between the wire terminals and sh
meet all the requirements clause 3.6.4.3

Terminal blocks for connecting power cables rated bel
150A shall meet requirements of clause 3.6.4.4

Circuits rated over 150 A shall use busbar connections
not terminal blocks
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Only one conductor shall be connected ¢ach side of &
terminal block and the brancioffs shall be made b
interconnecting the necessary number of neighbouri
blocks by means of shorting plugs.

Terminal blocks for different voltages SHALL NOT be mi
between one another. All conductors in a muttore cable
shall be terminated on the same terminal block columr
they are of the same voltage. The blocks shall be groupe
each voltage and theghall be clearly marked for eas
identification of the system voltage.

There shall be at least 20 % spare terminal blocks on e
block.

All spare contacts/terminals of the panel mounte
equipment and spare cores/conductors of cabiesninated
in a panel shall be wired up to terminal blocks with ferru
numbers starting with U.

Moulding materials making up the terminal blocks shall
selfextinguishing or resistant to flame propagatio
substantially norhydroscopic and shall ot carbonized
when tested for tracking. The moulding shall be
mechanically robust to withstand handling while makin
terminations.

The insulation between any terminal and frame wo
between adjacent terminals shall with stand test of 2kV R
for oneminute

Terminal blocks shall be located at least 300mm from
bottom of the panel and shall be easily accessible.
terminal blocks shall be vertically oriented in a panel;

Each Individual Terminal Block shall be marked with
distinctive Number, which shall be the same Number us
in the drawings, for identification purposes. The TB num
shall be engraved in black numbers in white background
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Each set of terminal Blocks shall be identified by a labe
distinguish it from anotherset of terminal blocks with
similar Numbers for the individual terminal blocks. Th
labels used will match those used in the drawings.

3.6.5

Panel equipment shall be labelled as per requirements
clause 3.6.5

3.6.7

Switchboards, panel andabinets, metal structures and 4
metal parts shall be earthed as per clause 3.6.7

3.7 CABLES AND CONDUCTORS

Ya

Yo

3.7

Cables and conductors to be used in the project shall n
the minimum general requirements given in this clau
(deviations fromrequirements in this clause if any, shall
clearly spelt out in the offer)

3.8 SOFTWARE

Ya

Yo

3.8.1

One copy of each different type of Software in a CD Rom
Protection Relays, excitation controller, communicati
gateways, SCADA/HMI systenasid other measuring an(
Control Devices whose Configuration and Settings
Software based and the connection Cable (Two for each
of device) shall be provided to employer when equipmen
shipped to site

Logic diagrams/programs, PLC applicatioprograms,
HMI/SCADA application programs, document managemg
application and all other programs developed by t
contractor or his supplier or subcontractor for operation
any device supplied under this project shall be provided
employer in editabldormat when equipment is shipped t

site

Software used to develop Logic diagrams/programs, |
application programs, HMI/SCADA application program
document management application and all other progra
required for operation of any device supplied under tH
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project shall be provided for instition into at least twa
portable computers with all necessary licences

Software applications/logic diagrams developed specifica
for the project or required for the working of the product
supplied e.g. PL&pplication program/logic diagrams, HM
applications/project file IED configuration files, protectioi
IED logic etc. and the intellectual property associated sk
be handed over to thelient after commissioning in forma
of the software used to develop them.

All the software required for configuring or programmin
| EDO s, PLCOs industrial
device whether explicitly mentioned in the specifications
not shall be supplied for installation tat leastwo portable
PCo&s . T hgshallalsobd capableeof downloading a
analysing data from the IED/measuring device.

It shall be possible to load the configuration/programmir
software into at Least two different Laptop Comput
without requirement for additional licensesto facilitate
Operations. Where additional licenses are required, the ¢
shall be considered to have been included in the bid.

All software/programs running on any of the supplie
devices which may be required fa
installation/reinstallation into thedevice at any point in theg
lifetime of the device e.g. after changing some parts
repairing shall be supplied

3.8.2

The contractor shall prepare a software configurati
management plan during project design stage as per clée
1.8.2and 3.8.2

3.9 INTERFACING TO OTHER PLANT SYSTEMS

Yo

Yo

3.9.1

The new panels control wiring to existing systems 3

instruments shall be replaced with correctly rated armour
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cabling. It shall be the responsibility of the contractor
remove the existing cables

Cable terminations to other power plant panels shall
carried out by the contractor under supervision of tf
employer. Internal wiring modifications of the power plai
control panels to uptake signals from or offer power sup
to new panels shall becarried out by the employer
Contractor shall however provide all necessary tools 4
accessories including but not limited to: terminal bloc
ferrules, lugs, auxiliary relays and any other access
required to do so.

3.9.2

Potential free contactshall be made available and wired
the external interface terminal block for connection to tf
manual control panel and plant automation PLC panels
signals provided for in the particular technical specificatic

| EDG s, PLCOs ametering devices shadl b
interfaced to plant control system by hardwiring and V
TCP/IP Ethernet communication interface as detailed
particular specifications

All tripping outputs shall be hard wired. Hardwiring wil
take precedence andll-important signals including those
not explicitly mentioned in the particular specifications b
required for optimal operation and monitoring shall b
provided.

| ED6s, PLCOs and other <co
events & alarms shall beme synchronized with the GP|
clock system for events & alarms time stamping. ]
contractor shall supply and install a complete GPS clog
time server system for this purpose.

Contractor shall test all existing instrument transforme
and other irstrumentation devices to be connected to
new system before connectirlgemto the new system.
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The contractor shall develop drawings of the new panels
include termination points on the manual control an
automation PLC drawings as perquirements of clause 1.7
The employer on receiving the final design drawings of |
new equipment shall develop an interface drawing to t
existing manual control and automation PLC panels. ]
modified drawings will be used during installation an
commissioning and will then be forwarded to contractg
after commissioning for them to develop updated drawir|
of manual control panels and automation PLC panels as
requirements of clause 1.7 of specifications

393 The contractor shall provide all the etessary interfac
material for connection to the manual control panel and t
automation PLC system. These shall include but not lim
to: pushbuttons, relays, timers, optmuplers and all othe

devices as shall be specified in the particular spediiires.

Employer shall carry out modifications on tremp | o
SCADA system software and unit control PLC logid
accommodate the new systems prior and during proj
execution.Toenable the client to interface the plant contr
system to the new systems supplied by the contrac
contractor shall furnish the client with all necessa
information as requested by the employer

6 PARTICULAR TECHNICAL SPECIFICATION: GENERAT
SWITCH GEAR

6.2 MV GENERATOR SWITCHGEAR REQUIREMENT 2 Y2
6.2.2 Generator Circuit Breaker, GCB Incomer Cubicle | *2 Y2
6292 Withdrawable Vacuum circuit breaker meeting a

| requirements of clause 6.4.2 shall be installed in the circ
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breaker compartment. The compartment Shall support
withdrawable breaker with all the necessary devices
racking in and out the circuit breaker

In the circuit breaker compartment bus bars shall be cove
with metal shutters which shall open when the Iaier is
racked in and close when the circuit breaker is racked ot

Racking of the breaker into test position shall be carried
while the breaker the compartment door is closed, Acc
holes shall be provided on the compartment door for rack
the breaker

Circuit breaker panel shall provide for three circuit baker
positions i.e. off/disconnected position test position a
service position. At least 2NO+2NC auxiliary contacts sk
be provided for each position indication

An inspection window shall be provided for inspecting t
circuit breaker mechanicalindicators and for monitoring
the circuit breaker temperature with a thermal imagin
camera.

6.2.23

Interlocks stated in clause 6.23.and other necessar
interlocks shall be provided

6.2.24

GCB cubicle Connection compartment shall contain
cable termination bus bars, earth switch, surge capaci
voltage transformers and current transformers

GCB cubicle cable termination chamber shall be separ;
from the connection compartment by metallic partition.

motorised earth switchmeeting requirements of claug
6.4.3 shall be installed for earthing the generator

Electrical operation of the earth switch shall be possible b
|l ocally on the panel and
control system.

Access to the GCB pdneonnection compartment sha
require prior closing of the earthing switch. The connecti
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compartment s hal |I-baded acsessihl
compartment 6 acce00di ng to

A total of six (6) voltage transformers, two for each pha
meeting requirements of clause 6.4.6 shall be installed, v
the features given in clause 6.24e)

(deviations from requirements in this clause if any, shal
clearly spelt out in the offer)

A total of six (6) current transformers, two for eagihase,
meeting requirements of clause 6.4.5 shall be installed, v
the features given in clause 6.24f)
(deviations from requirements in this clause if any, shall
clearly spelt out in the offer)

Three (3) surge capacitors, one per phase, with capacitat
of 250 nF-300 nF per phase shall be installed to ensure §
limitation of the possible stresses on the generator side.

Three (3) surge diverters, one per phase, meel
requirements otlause 6.4.7 shall be installed.

Two (2) resistance tempe.il
requirements of clause 3.4.1.2 of specifications with thr
wire/four wire connection shall be installed for pane
temperature monitor i redto thd
employer's unit control PLC.

The existing twelve (four per phase) generator incon
cables shall be terminated in the cable termination chaml
Cable glands, flanges, copper flexes and all of
termination equipment shall be supplied anged to carry
out the termination. Contractor shall carry out th
terminations and provide all required equipment for cab
termination.

6.2.25

metering and control devices and functions shall be
provided in the GCB cubicle low voltage compartmentw

the features given in clause 6.222.
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(deviations from requirements in this clause if any, shall
clearly spelt out in the offer)

6.2.26

GCB panel controls and monitoring circuits shall be
interfaced to the manual control panel, unit PLC panel,
generator and generator transformer protection panels &
excitation regulators panel as described in clause 6&.2.
and other particular specifications

(deviations from requirements in this clause if any, shall
clearly spelt out in the offer)

6.2.3 Generator Step Up Transformer Feeder (Bus R

Cubicle

Ya

Yo

6.2.3.2

Bus Riser Cubicle Connection compartment shall contain
insulated bus bar (external connection) termination b
bars, earth switch, surge diverter, surge capacitor &
voltagetransformers.

A motorised earth switch meeting requirement of clat
6.4.3 shall be installed. The earth switch shall be opers
both electrically and mechanically. Operating tools a
access holes for operating the earth switch mechanic
shall ke provided.

Electrical operation of the earth switch shall be possible b
locally on the panel and remotely from the unit contr
system.

A total of six (6) voltage transformers, two for each pha
meeting requirements of clause 6.4.6 shall be installed, v
the features given in clause 6.2.3f
(deviations from requirements in this clause if any, shal
clearly spelt out in the offer)

Three (3) surge capacitors, one per phase, with capacitat
of 250 nF-300 nF per phase shall be installed to ensure {
limitation of the possible stresses on the generg
transformer LV side.
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Three (3) surge diverters, one per phase, meel
requirements of clause 6.4.7 shall be installed.

Two resistance temperatu
requirements of clause 3.4.1.2 of specifications with thi
wire/four wire connection shall be installed for pane
temper atur e mo n ishalbbbeiwmeg to thE
employer's unit control PLC.

Solid insulated bus bars shall be connected to the (
transformer LV terminals from the bus riser cubicle

metering and control devices and functions shall
provided in the bus risecubicle low voltage compartmer
6.2.33 |with the features given in clause 6.238
(deviations from requirements in this clause if any, shal
clearly spelt out in the offer)

Bus riser cubicle controls and monitoring circuits shall
interfaced tothe manual control panel, unit PLC pang
generator and generator transformer protection panels
6.2.34 | described in clause 6.248. and other particular
specifications

(deviations from requirements in this clause if any, shall
clearly spelt out in the offer)

6.2.4 Station Transformer Feeder Cubicle Y2 Ya

Fused load break switch meeting all requirements of cla
6.4.4 shall be installed in the Station Transformer Feg
Cubicle disconnector compartment.

The load break switch shall beperated electrically
6.2.4.2 | motorised or mechanicallysing tools.Operating tools ang
access holes on the compartment doors for operating
load break switch mechanically shall be provided

The disconnector compartment door shall be interlockec
the load break switch position.
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6.2.4.3

Access to the Station Transformer Feeder Cubicle conne
compartment shall require prior closing of the earthirn
switch. The connection compartmenthall thus be
0Oi nt ebralsoecdk accessi bl e comyg
62271-200.

A motorised earth switch meeting requirement of clat
6.4.3 shall be installed. The earth switch shall be opers
both electrically and mechanically. Operating tooénd
access holes on the compartment doors for operating
earth switch mechanically shall be provided.

Motorised earth switch shall be interlocked to the load bre
switch position. Earth switch shall be inoperable bc
mechanically and electricafl when the load break switch i
closed

A total of three (3) current transformers, one for each pha
meeting requirements of clause 6.4.5 shall be installed, v
the features given in clause 6.2.4.3
(deviations from requirements in this clausany, shall be
clearly spelt out in the offer)

New station transformer HV feeder cables shall
terminated in the cable terminationnamber. Cable glands
flanges and all other termination equipment shall
supplied and used to carry out thtermination

6.2.4.4

Metering and control devices and functions shall
provided in the bus riser cubicle low voltage compartme
with  the features given in clause 6.2.4
(deviations from requirements in this clause if any, shall
clearly spelt ouitn the offer)

6.2.4.5

Station Transformer Feeder Cubicle controls and monitof
circuits shall be interfaced to the manual control panel, u
PLC panel, generator and generator transformer proteci
panels as described in clause 6.2.3.5 and otparticular

specifications
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(deviations from requirements in this clause if any, shall
clearly spelt out in the offer)

6.2.5 MV Cabling and Solid Insulated Bus Bars

Ya

Yo

6.2.5.1

MV Cables which shall be armoured, XLPE insulated,
high grade stranded copper conductors and meeti
requirements of IEC60502 shall be provided and installe
to connect thewo station transformers HV terminals to th
MV switchgear cubicles

Mounting steel structuresconcrete cable wayand supports
shall be provided for instaling the MV cables a
connecting them to station transformers

GSU transformer LV terminals shall be interfaced to the
switchgear panel using solid insulated bus bars.

Supporting steebtructures and supports shall be install
for installation of the solid insulated bus bars

6.2.5.2

The solid insulated bus bars shall be routed in a manne
leave adequate space on top of the substation pathways

All termination equipment includingcopper flexesbimetal
clamps etmecessary for connecting the bus bars to the @
transformer LV terminals shall be provided. The terminati
shall be carried out by the contractor.

Solid insulated bus bars terminals shall have allowance
connecting various types of transformer LV bushin
directly or using other bus bars. The solid insulated bus [
terminals shall be in such a manner that the employer ¢
connect other types of transformer bushing apart from t
existing transformers.

6.2.6 In

terfacing to Unit control systems

Yo

Yo

6.2.6.2

Two MIMIC panels all similar and each with at least sev
discrepancy switches and three LED indicators shall
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supplied and installed on the employer's manual cont
panel doors for remote Mgwitchgear operations.

Control interfacing devices such as relays, terminal blo
other wiring accessories necessary shall be provided
6.2.6.3 interfacing the employers manual control system to the |
switchgear for remote operations. At leasiee contactor
relays and ten interface relays shall be provided for e

unit as per specifications

Four (4) Digital panel AC voltmeter meeting requiremel
of clause 3.4.2.3 and three voltmeter selector switc
connected to VT outputs as pepecifications shall bg
supplied and installed on the employer's manual cont
panel for each unit

Three (3) Digital panel AC ammeter meeting requireme
of clause 3.4.2.3 connected to CT outputs as
6.2.6.4 | specifications shall be supplied and ins&l on the
employer's manual control panel for each unit

Two (2) Digital indication meter for Instrument/proces
signals with a 420mA DC current input, meeting
requirements of clause 3.4.2.3, shall be connected to f
voltage and currenttransducers output at the excitatio
panels and mounted on the employer's manual control pg
for each unit

6.3 WALK IN SWITCHGEAR ENCLOSURE (HOUSING)
REQUIREMENTS

Yo Yo

Two (one for each unit) factory fabricated metal enclosu
6311 with environmental control, specifically designed to hou
77 | medium voltage electrical equipment shall be provided

house the MV switch gear.

The housing shall be mounted on a mountirtgusture of at
6.3.1.3 | least 1.5m height off the ground level to ease installatior]
the existing generator MV cables.
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6.3.1.4

The housing shall provide 8 equivalentingress protection
to indoor MV switchgear with the doors and ventilation 3
vent shutters closed.

6.3.1.6

The contractor shall carry out a detailed structural desig
and give a report with mechanical and civil Calculations f
the required steel busing and mounting structures. Th
steel structure to be supplied shall have adequ
mechanical and structural safety factors for the most se\
application mode including faults, gusty winds, earthqual
massive rainfall etc.

6.3.2.1

The enclosure dimensions shall be: Length = 6800n
Width = 5200mm and Height = 3600mm

6.3.2.3

The enclosure shall meet the design requirements of
switchgear cubicles. This shall consider the cubicles ove
weight & weight per square area oféftubicle supports an
allowable clearance between the enclosure walls and
switchgear cubicles.

6.3.2.4

An allowance of at least 2000mm in front of the switchge
panels shall be provided.

6.3.2.5

Space shall be provided for a futuibicle with a size
similar to the GCB cubicle to be installed next to the staf
transformer feeder cubicle.

6.3.2.7

The enclosure shall have a shipping split into two parts
ease of transportation/shipping.

6.3.2.8

The two pieces shall be factory built and then asseml
into one at site using bolts and nuts

6.3.3.4

The enclosure/housing shall be equipped with tv
personnel doors to gain access into the switchgear hous
the main door and emergency exit.

6.3.3.6

Three (3) inch fiberglass insulation providing &3 value
shall be provided in the roof, floor and walls. Sagging of w

insulation shall be prevented
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6.3.4.4

At least twelve (12) main steel column supports shall
constructed at site tosupport the enclosure. The stg
columns shall be bolted to the plinths using at least f
anchor bolts each.

6.3.4.6

The mounting base shall be made of horizontal rails @
cross bar frames made of galvanized steel IPE or Z be
Beams shall barfly secured to the steel columns.

6.3.5.1

HVAC equipment shall be provided to maintain an inter
temperature range of 1:825°C with an ambient temperature
average of 8C (min)-45°C (max) and the MV switchgea
fully loaded to4300A.

6.3.5.3

Three (3) HVAC units shall be installed in each housing. T
(2) HVAC units shall be capable of regulating the enclos
temperature as per clause (6.3.5.1) and shall each be r:
at least 20000btu/hr. A third standby unit shall be installec
for use in @se of failure of one of the two units.

6.3.5.4

Four Standby cooling fans each with a flow rate of at lg
14,400m3/hr shall be installed as backup to failure of th
HVAC units. The fans shall be driven by three phase mo
each fan shall be ratedt least 1hp (1KVA). The fans sh
only be used in case of failure of the three HVAC units.

6.3.5.7

At least Two Resistance temperature detectors (PT100)
be installed at convenient locations in the housing
monitoring temperature. Theyshall be wired to the
employer's common PLC for housing temperat
monitoring

6.3.6.1

A 6-way TRN three phase LV AC distribution board shall
installed for HVAC, lighting, socket outlets and oth
supplies

6.3.6.2

At least Two three phase socket outlets and four single p
double socket outlets shall be provided.

6.3.6.4

DC distribution board shall be installed for emergen

lighting and any other housing controls (not switchgear)
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6.3.7.1

lighting consisting of ceiling mounted LED fixtures, wih
way switches located near each personnel entrance d
shall be provided in the enclosure

6.3.7.3

Emergency lighting shall be provided that shall be suppl
from 110V DC supply

6.3.8.1

An automatic fire protection system using carbon dioxide
the fire suppression medium shall be installed in t
switchgear housing.

6.3.8.2

At least four heat detectors and eight smoke detectors ¢
be installed in each housing

6.3.8.4

Adequate CO@ cylinders suitable for outdoor use shall |
supplied and installed close to the switchgear housing.
contractor shall compute the required number of GC
cylinders and forward the calculation to the employer f
approval.

6.38.5

All the fire protection signals listed in clause 6.3.8.5 shall
configured and wired to the employer's unit control P
from the enclosure fire system control panel

6.4 EQUIPMENT SPECIFICATIONS

Yo

Yo

6.4.1 MV Switchgear cubicles

Yo

Yo

6.4.1.1

MV switchgear cubicles and equipment shall be factory
assembled & wired, typtested, metaknclosed, air
insulated and metatlad switchgear for indoor installation
designed according to the standards IEC 6227 And IEC
62271-200

Bidder has pruided type test reports & certificates certifi
by an European/USA/Canadian National Standards ¢
Testing Authority (NSTA) or by a third party (n
manufacturer or manufacturer subsidiary) Reputab
Testing Authority accredited by a
European/USA/Canadia National Standards and Testir

Page34of 181 eéeéeéecé.

Bidders seal or stamp Technical schedules

April 2018




Tender for rehabilitation of Gitaru Power Station D

KenGen
Generator MVSwitchgear, LV Switchboardsd Protection systems SR
Tender . Compliance o
Particulars Deviation
clause Yes or No

Authority (NSTA) for type tests carried according to |
62271-1 and IEC 62271200

The switchgear cubicles shall be sized as per current rat
17.5KV voltage rating, arc withstand, fault level withstan
6.4.1.2 | insulation rating, partition class, environmental conditig
etc. however the cubicle dimensions SHALL NOT EXC
Width-1500mm, Height 3000mm and Depth3200mm

(The panels shall be metainclosed, freestanding
compartmentalized, modular type suitable for indoor
installation. Each switch gear cubicle shall be
compartmentalized into five types of compartments i.e.
(i) connection compartment

(i) bus bar compartmat

(iif) Switching device compartment

(iv) Low-voltage compartment and

(v) Pressure duct/channel

6.4.13 The switchgear shall have partition class PM (partitic
"7 | metallic -partitions and shutters made of metal) as per |

62271-200

All cubiclesswitching device compartment door operatic
shall be interlocked with the switching device position. T
compartment s hal |I-baded acsessihl
compartment 6 acce200di ng to

Three cubicles shall be provided as pegquirements;
however, the switchgear cubicles shall be designed Vv,
allowances for future expansion of the switchgear to add
extra generator incomer

The cubicle enclosure shall be zipdated steel and earthe
6.4.1.4 Each cubicle shall be buiitn a selfsupporting chassis mad
-7 | of folded steel plates. The whole switchgear enclosure s

be earthed, earth Bus bar shall be provided all aro
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the cubicles at the bottom and it shall be rated for
switchgear fault level

The Switchgear cubicle enclosure shall provide a degre
ingress protection of not less than IP42 as per IEC 604
for indoor installation. The degree of protection for tl
internal partitions shall be at least IP2X as per IEC 6052

Inspection wndows and access holes for the emerge
operating tools shall be provided for all switching devices

The enclosure shall be designed for inductively coup
reverse current in order of 100 % of the rated current.

Equipment to be mounted othe external surfaces of th
cubicle enclosure shall be flush mounted on cubicle do
No externally mounted equipment shall be mounted abg
1.8m or below 0.4m above floor level

6.4.1.5

The MV switchgear shall have a loss of service contin
category LSC 2B, providing the highest possible ser
continuity as per IEC 6227200 latest requirements

The switchgear design shall ensure safe access to switc

gear compartments with a loss service continuity catego

LSC 2B. The accessibilitythe compartments shall be as

follows in accordance to IEC 6227200:

(1) All Bus bar compartments:  Tebhsed

(i) All Switching- device compartments:
Interlock-controlled

(i)  GCB Connection compartment:
Interlock-controlled

(iv)  Station TxConnection compartment:
Interlock-controlled

(V) Bus riser Connection compartmeni®olbased

6.4.1.6

MV switchgear shall be type tested for resistance to inte
faults and shall fulfil all the six criteria of the internal ar
classification IAC ALR according to IEC 6227200. It shall
be type tested for 63KA at 17.5KV for 0.3 seconds.

Page36 of 181 eéeéeéecé.

Bidders seal or stamp Technical schedules

April 2018




D

Ken Gen

Encorgy for the nation

Tender for rehabilitation of Gitaru Power Station

Generator MVSwitchgear, LV Switchboardsd Protection systems

Tender . Compliance o
Particulars Deviation
clause Yes or No

Main bus bars shall allow extensions of the switchbog
6.4.1.7 | both left and right with minimum possible disturbance
the existing bus bar.

Cable termination chamber shall be provided partition
from the connection compartment. The chamber shall b
least 400mm wide for ease of working.

The cable termination chamber bottom cover shall

6.4.1.8 | properly sealed to eliminate ingress of dwstd splashing
water, providing an ingress protection of at least IP55 to
cable termination chamber from the outside. The bott
cover plate shall be thick enough (at least 3mm)

withstand external environmental conditions.

MV switchgearshall be typetestedfor seismic withstand
capabilityin accordance with the following internationally
accepted requirements:

(i) IEC/TS 62271210,

(i) IEC 682-6,

(iii) IEC 682-57,

(iv) IEEE 693.

6.4.1.9

The switchgear cubicles shall be suitable for use in
environment with constant vibrations of 0.20
(vertical/horizontal). Dampers and other devices shall

installed to prevent movement of internal components of
switchgear cubicle.

6.4.2 Vacuum Generator Circuit breaker (VGCB) Ve Ve

Thegenerator circuit breaker shall be designed and teste
as per IEEE Standard C37.013 or IEC/IEEE 62271013.

Bidder has provided type test reportscértificates certified
6.4.2.1 | by an European/USA/Canadian National Standards &
Testing Authority (NSTA) or by a third party (n
manufacturer or manufacturer subsidiary) Reputab

Testing Authority accredited by a
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European/USA/Canadian National Standards aidsting
Authority (NSTA) for type tests carried according to IE
Standard C37.013 or IEC/IEEE 622-37-013.

6.4.2.5

Spring charging DC motor shall be protected from failu
due operating mechani sm
energisation shall be prented in case of mechanis
failure.

An alarm shall be configured/wired for operating
mechanism failure.

6.4.2.8

Electrical interlocks shall also be implemented to prev,
| ocal closing of the <cir
position

6.4.2.11

circuit breaker truck shall have mechanism for latching in
compartment when in service position to prevent a
movement of the breaker while in operation.

6.4.3 Earth Switch

Yo

Yo

6.4.3.1

Earth switch shall be designed in accordance to IEC
62271-102 requirements.

Type test reports & certificates certified
European/USA/Canadian National Standards and Tesi
Authority (NSTA) or by a third party (not manufacturer ¢
manufacturer sulsidiary) Reputable Testing Authorit
accredited by European/USA/Canadian National Standa
and Testing Authority (NSTA) for type tests carr
according to IEC 62271102 shall be provided at desig
stage

6.4.3.2

The earth switch shall utilize enotor operating mechanisn
with a switching angle of 90

6.4.3.3

There shall be provision of manually operating the ea
switch via a hand crank in the event of failure of its auxilia
power supply.
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6.4.3.4

Earth switches shall have mechaniaalerlocks which
shall be provided for as per requirements

6.4.4 Load Break Switch

Ya

Yo

6.4.4.1

Fused Load Break Switch shall be designed in accordan
IEC 62271102 requirements.

Type test reports & certificates certified
European/USA/Canadian National Standards and Tesi
Authority (NSTA) or by a third party (not manufacturer ¢
manufacturer subsidiary) Reputable Testing Author
accredited by European/USA/Canadian National Standa
and Testing Authority (NSTA) for typdests carried
according to IEC 622741102 shall be provided at desig
stage

6.4.4.2

Fused Load Break Switch shall utilize a motor opera
mechanism with a switching angle of 90

Fused Load Break Switch operation shall be done electri
(local and remote) or manually by means of a hand crg
for operating the motor operating mechanism from outsi
the cubicle door

6.4.4.3

Fused Load Break Switch shall have HRC fuses suitably
for the station transformer overload and shodircuit
protection.

6.4.4.4

Fused Load Break Switch shall have mechanical interlog
which shall be provided for as per requirements

6.4.4.5

Fused Load Break Switch shall be rated for switching a
transformer load of 1250KVA at 17.5KV

6.5 TECHNICAL DOCUMENTATION

Ya

Yo

6.5

The contractor shall provide all the necessary technical
documentation and data as described in clause 6.5
(deviations from requirements in this clause If any, shall

clearly spelt out in the offer)
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6.6 INSPECTIOAND TESTING Y2 Y2

The contractor shall test all the generator MV switchgea
equipment as described in clause 6.6 and as per relevar
6.6 standards

(deviations from requirements in this clause if any, shall

clearly spelt out in the offer)

6.7 TRAINING Y2 Ve

The contractor shall offer all the training as described in

6.7 clause 6.7
' (deviations from requirements in this clause if any, shall

clearly spelt out in the offer)

7 PARTICULAR TECHNICAL SPECIFICATION: PROTECTION §

7.3 PROTECTION SCHEME REQUIREMENTS Y2 Ve

7.3.1 General protection scheme requirements Y2 Y2

Bidder shall include all requirements of each equipme
scheme (to cover all functionality of the existing system &
to provide suitable protection for the equipment of its si

/311 application and importance as per internationally accept
practices) in thebid including those that may not have beg
mentioned in the specifications
All functions, devices, accessories or fittings which may

2313 have been specifically mentioned in the specifications,

which are usual or necessary in the respective scheme
the completeness and effective operation shall be suppli

The entire protection scheme from instrument transforme
to the circuit breakers shall be optimised to be highly relia
7.3.1.5 | (dependable & secure), highly selective, very fast
operation, highly sensitive and very stable. All devices un

scope of supplytall be chosen for this optimum operatior
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7.3.1.6

Devices and functions shall also be chosen and optimise
interfacing to existing equipment in the protection scher
(e.g. circuit breakers and instrument transformers) that ¢
not part of scope of supply.

7.3.1.7

CT inputs, VT inputs, binary dputs and some critica
binary inputs to the numerical protection relays shall
hardwired from field devices to the relays as detailed in
specifications Communication interface may be provide
for non-critical binary inputs and outputs. CT/VT input®
the numerical relay via communication interface shall on
be used as backup if offered

7.3.1.8

Where logic functions are to be implemented t
programming shall be done in IEC61133 function block
diagram language or continuous functional cha(CFC)
language. No other programming language shall be use(

7.3.2 Generator protection schemes:

Ya

Yo

7.3.2.3
(@)

The bidder has offered following generator protection
functions as per employer requirements:

Ya

Yo

(a) Generator differential protectiont, (87G)

(b) Stator earthfault protection 95% V0>, and 100 %
VO 3rd harmonic> (59N)

(c) 100% stator earth fault protection by 20hz
injection, RSEF (20 Hz voltage) <, (59N,64G)

(d) Over excitation protectior{Volt/Hertz) V/f, (24)

(e) Generator overvoltage protection V>, t = f (V), (59

(H Under excitation protection (lossf-field
protection) 1/Xd, (40)

(g) Rotor ground fault protection (64R) with low
frequency injection

(h) NegativesequencéGenerator unbalance)
protection 12>, t = f (12), (46)

(i) Accidental energization protection 1>, V<, (50/27)
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() Frequency (four stage, under & over) protection fs
f>, (81U, 810)

(k) Reversgpower protection-P, (32R)

(I) Generator voltage restraint invers@ane over
current protection, 1>, Ip=f(v) (51V)

(m) Generator circuit breaker failure protection
Imin>, (50BF)

(n) Shaft current protection (50GN)

(o) Excitation transformer instantaneous, definitene
and inversdime over current protection, 1.>, 1>>,
I>>> (50, 51)

(p) Backup Stator overload protection 12t, (49)

(g) Back up under impedance protection Z<, (21)

(r) Backup Generator under voltage protection V<, t
f(V), (27)

(s) Backup 15KV zero sequenogervoltage protection
Vo>, (59N)

(t) VT Fuse failure monitor V2/V1, 12/11, (60FL)

(u) Trip circuit supervision T.C.S. (74TC)

(v) External trips initiationrexcitation trip, turbine trip,
control PLC trip etc.

(w) generator circuit breakesupervision alarms:trip
circuit failure, lockout etc.

Lockout function (86G)

During the design stage, theontractor shall implement

7.3.2.3 | other protection functions not stated in 7.3.2.3 (a)b

(b) available in the specified numerical relay, if tleient adds

the protection function to the scope at that stage.

7.3.2.3
(©)

For 100% stator earth fault protection by 20hz injection,
the necessary accessories i.e. injection set, filter and cur
transformer shall be supplied anéhstalled. Twosets of
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accessories shall be supplied for each protection set. i.e.
numerical relay shall have its own injection sets

7.3.2.3
(d)

For Radr ground fault protection (64R) with low frequenc
injection function. All necessary accessories for rotor eg
fault detection i.e. injection unit and series resistor, shall
supplied andinstalled. Twosets of accessories shall
supplied for each mtection set i.e. each numeric
protection relay shall have its own accessories

7.3.2.4

In order to achieve a high degree of security in functi
dual protection system for each generator shall
provided.adetailedin clause 7.3.2.4

7.3.2.5

Two numerical protection relays compliant with a
specifications in clauses 7.4.2 and 7.4.3 shall be insta
and tested for each generator

Each generator numerical relay shall be from differe
manufacturers each meeting all the requirements in
clauses 7.4.2 and 7.4.3

One of the generator numerical relay shall be manufactu
by Siemens or ABB

7.3.2.6

CT and VT inputs shalbe hardwired from the instrumen
transformer marshalling kiosk to the numerical relay.

A separate CT core shall be hardwired to each numer
relay.

At least four CT inputs from the generator neutral side
least three CT inputs frorgenerator terminal side, at lea
three CT inputs from excitation transformer terminal sic
and shaft current input shall be hardwired to ea
numerical relay.

separate VT shall be hardwired from the VT marshall
kiosk for each protection set.
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At least four VT inputs from the generator terminal si
(GCB cubicle) and at least one VT input from the generg
neutral side shall be hardwired to each numerical relay.

Some field digital inputs shall be wired to auxiliary relal
which will do contact multiplication for input to the two
numerical relays. At least 15 (fifteen) contactor rela
compliant with all specifications in clause 3.5.3 and with
least 2NC & 2NO potential free contacts shall installed
inputs coupling.

Bidder shdl hard wire from source devices all binary input
that have been specified to be hardwired as per cla
7.3.2.6

At least two isolated binary inputs on each numerical re
shall be wired for the two lock out relays (86G & 86X) tr,
coil supervision.

7.3.2.7

Bidder shall hard wire to destination devices all bing
outputs that have been specified to be hardwired as
clause 7.3.2.7

At least ten IED signalling binary outputs shall be wired
auxiliary relays for contactnultiplication for hard wiring to
the unit control PLC & manual control system

On each protection set two numerical binary outputs sh
be hardwired each to a contactor relay with 8 SR®Mtacts
compliant with clause 3.5.3 for circuit breaker opetrip
and close command

A Siren shall be supplied and installed by the contractor
the generator protectiopanel

7.3.2.8

Two Lock out relays (86G), one for each protection set, €
with at least 20 SPST contacts and compliant with
specifications given in clause 3.5.2. shall be installed :
their contacts hardwiredndependentlyto all devices listec
in clause 7.3.2.8
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Two Lock out relays (86X), one for each protection set, e
with at least 5 SPST contactand compliant with all
specifications given in clause 3.5.2. shall be installed :
their contacts hardwiredndependentlyto all devices listec
in clause 7.3.28

Each protection set shall have at least 4 (four) circuit brea
trip coil supervision relays for Generator circuit breaker a
field circuit breaker trip coil supervision in CB open and (
closed state.

There shall be at least thr&C supply supervision relays o
each protection set for: numerical relay DC supf
2329 supervision, protection trip supply supervision and Circt
breaker trip supply supervision. DC supply supervisi

relays shall have at least 4 potential free contacts

Auxiliary contacts of DC

DC supply supervision relays and breaker trip c
supervision relays shall be hardwired to the unit control P
by the contractor. Potential free contacts shall be availg
for this purpose

A Digital power transducer shall be installed and configur
as per clause 7.3.2.10 for generator reventemiff metering

7.3.2.10

At least two test blocks shall be mounted on the front sid
the generator protection panel.

Emergencyushbutton and lockout relays reset button sh
7.3.2.11 | be installed on front side of the panel

Satus LED lamps shall be installed on the front side of
panels for DC supply failure annunciation and tri
indication.

7.3.3 Generator Stepp (GSU) transformer protection
scheme

Yo Yo

7.3.3.3 | The bidder has offered following GSU transform

¥ ¥
(@) protection functions as per employer requirements:
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clause

Particulars

Compliance
Yes or No

Deviation

(a) Transformer differential protectior, (87T)

(b) Transformer Restricted earth fault protectiatin,
(87TN)

(c) Over excitation protection (Volt/Hertz) VI/f, (24)

(d) Transformer time over current protection, 1>, (51)

(e) MV (15KV) Neutral voltage displacement (NVD)
V0>, (59N)

(H HV (132KV) Sensitive eartfault protection, IEE>,
(51N)

(9) HV (132KV) over voltage protection V>, t = f (V),
(59)

(h) HV circuit breaker failure protection Imin>, (50BF

(i) Back up Transformer Thermal overload protectior
12t, (49)

() Backup under voltage protection V<, t = (V), (27

(k) Back upFrequency (under & over) protection f<,
f>, (81U, 810)

(I) Back up line distance protection Z<, (21)

(m) Station transformer HV side over current
protection, 1>, (50/51)

(n) 132KV synchro check, (25)

(0) VT Fuse failure monitor V2/V1, 12/11, (60FL)

(p) Trip circuit supervision T.C.S. (74TC)

(q) Transformer protections via binary inputs: Buchol
surge trip, oil temperature trip, winding
temperature trip, pressure relief device trip etc.

(r) External trip initiationstation transformer trip,
station flooding trip, line trip etc.

(s) circuit breaker supervision alarmstrip circuit
failure, lockout etc.

(t) Lockout function, 86T
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clause

Particulars

Compliance
Yes or No

Deviation

7.3.3.3
(b)

During the design stage, theontractor shall implement
other protection functions not stated in 7.3.3.3 but availal
in the specified numerical relay, if thelient addsthe
protection function to the scope at that stage.

7.3.3.4

To achieve a high degree of security in function, du
protection system for each GSU transformer shall
provided.adetailedin clause 7.3.2.4

7.3.3.5

Two numerical protection relays compliant with a
specifications in clauses 7.4.2 and 7.4.3 shiadl installed
and tested for each GSU transformer

Each GSU transformer numerical relay shall be frg
different manufacturers each meeting all the requireme
inin clauses 7.4.2 and 7.4.3

One of the GSU transformer numerical relay shall
manufactured by Siemens or ABB

7.3.3.6

CT and VT inputs shall be hardwired from the instrume
transformer marshalling kiosk to the numerical relay.

A separate CT core shall be hardwired to each numer
relay.

At least four CT inputérom the GSU transformer HV sid
and at least six CT inputs from the GSU transformer LV
shall be hardwired to each numerical relay.

separate VT circuits shall be hardwired from the
marshalling kiosk for each protection set. Separate wiri
with paralleling done at the VT panel where necessary.

At least three VT inputs from the GSU transformer HV s
at least one VT input from the 132KV Line side and at I¢
four VT inputs from the GSU transformer LV side shall
hardwired to each mmerical relay.

At least two isolated binary inputs on each numerical re
shall be hardwired for the two lock out relays (86I'& 86T-

2) trip coll supervision.
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Particulars

Compliance
Yes or No

Deviation

Some field binary inputs
hardwired to auxiliary relays which will do contact
multiplication for input to the two numerical relays. At lea
8 (eight) contactor relays compliant with clause 3.5.3 a
12 (twelve) interface relays as per clause 3.5.4.4 sf
installed for inputs coupling.

Biddershall hard wire from source devices all binary inpu
that have been specified to be hardwired as per cla
7.3.3.6

7.3.3.7

Bidder shall hard wire to destination devices all bing
outputs that have been specified to be hardwired as
clause 7.3.37

On each protection set one numerical relays binary out
shall be hardwired each to a contactor relay with 8 conta
compliant with clause 3.5.3 for circuit breaker open/trip

At least six signalling IED binary outputs shall be hardwir
to auxiliary relays for contact multiplication for hard wiring
to the employer's unit control PLC & manual control syst

7.3.3.8

Two Lock out relays (86T), one for each protection se
each with at least 20 SPST contacts and compliant witl
specifications given in clause 3.5.2. shall be installed :
their contacts hardwiredndependentlyto all devices listec
in clause 7.3.3.8

Two Lock out relays (86R), one for each protection se
each with at least SPSTontacts and compliant with al
specifications given in clause 3.5.2. shall be installed :
their contacts hardwiredndependentlyto all devices listec
in clause 7.3.3.8

7.3.3.9

Each protection set shall have at least 2 (two) circuit brea
trip coil supervision relays for 132KV circuit breaker tri
coil supervision in CB open and CB closed state. Each
circuit supervisionrelay shall have at least two potential fre¢
contacts.
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Particulars

Compliance
Yes or No

Deviation

There shall be at least three DC supply supervision relay
each protection set for: numerical relay DC supf
supervision, protection trip supply supervision and Circt
breaker trip supply supervision. DC supply supervisic
relays shall have at least 4 potential free contacts

Auxiliary contacts of DC

DC supply supervision relays and breaker trip ¢
supervision relays shall be hardwired to the unit ¢osl PLC
by the contractor. Potential free contacts shall be availg
for this purpose

7.3.3.10

A comprehensive 132KV HV circuit breaker operation
control scheme shall dsave beerdetailedin clause
7.3.3.10.shall be providedThe functions shall include:
(i) CBopening command and interlocks,
(i) CB closing command and interlocks and
(iii) Automatic generator synchronisatiol
at GSU transformer HV side

In order to enable automatic generator synchronisation
the GSU transformer H¥ide,an automatic synchronising
relay meeting requirement of clause5.2 shall be installed

HV CB remote control devices shall bepplied, installed
and configured as described in clause 7.3.3.10

At least 10 (ten) contactor relays with 4NC and 4N
contacts and compliant with clause 3.5.3 shall be provig
for control functions listed irclause 7.3.3.1Qm)

7.3.3.11

At least three test blocks shall be mounted on the front
of the panelTest blocks shall isolate CT, VT and trip circt
when test plug is inserted to enable online testing of
numerical and lockout relays

At least four inter trip isolation links shall be mounted on t
relay panel

Emergency pushbutton andckout relays reset button to [
installed on front side of the panel.
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Tender . Compliance
Particulars
clause Yes or No

Deviation

status LED lamps shall be installed on the front side of
panels for DC supply failure annunciation and tri
indication.

7.3.4 Station Transformers Protection Scheme Y2

Yo

The bidder has offered following station transformer y
. . . 2
protection functions as per employer requirements:

Yo

(a) Transformer Restricted earth fault protectiatin,
(87TN)

(b) Transformer instantaneous & time over current
protection, 1>,(50/51)

(c) LV circuit Breaker failure protection Imin>, (50BF

(d) LV side sensitive earfault protection, IEE>, (51N)

(e) Backup LV side over & under voltage protection
(27,59)

7.343 (f) Back up LV side neutral over voltage/displaceme
(@) (59N)

(g) Automatic voltage (OLTC) control (90V)

(h) Trip circuit supervision T.C.S. (74TC)

(i) Transformer protections via binary inputs:
Buchholz surge trip, oil temperature trip, winding
temperature trip, tap changer oil pressure trip,
pressure relief devicetc

() External tripsbus bar trip, etc.

(k) circuit breaker supervision alarmstrip circuit
failure, lockout etc

() Lockout 86ST

During the design stage, the contractor shall implemg
7.3.4.3 | other protection functions not stated in3.4.3 but available
(b) in the specified numerical relay, if the client adds t

protection function to the scope at that stage.
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Compliance
Yes or No

Deviation

7.3.4.4

A numerical protection relay compliant with a
specifications in clauses 7.4.2 and 7.4.5 shall be insta
and tesed for each unit.

Another numerical relay shall be supplied for tap chang
(OLTC) automatic voltage control (AVC) if the ma
protection relay cannot offer all the inputs and outputs
detailed in clause 7.4.5.6

The AVC numerical relay ffered shall meet requirement
of clause 7.3.4.4

7.3.4.5

CT and VT inputs shall be hardwired from the instrume
transformer marshalling kiosks and switchboard to t
numerical relay.

At least four CT inputs from the station transformer LV s
shall be hardwired to the main or AVC numerical protecti
relay.

At least four VT inputs from the station transformer LV s
shall be hardwired to the main or AVC numerical protecti
relay.

Some field binary inputs to the protection systaimall be
hardwired to auxiliary relays which will do contac
mul tiplication for input

common PLC. At least 5 (five) contactor relays compli
with all specifications in clause 3.5.3 with at least 2NC
2NO potential freecontacts and at least 15 (fifteen) interfa
relays as per clause 3.5.4.4 with 4SPDT potential {
contacts shall installed for inputs coupling

At least one isolated binary input shall be hardwired for t
lock out relay (86ST) trip coisupervision.

Bidder shall hard wire from source devices all binary inpt
that have been specified to be hardwired as guse
7.3.45
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Particulars Deviation
clause Yes or No

Bidder shall hard wire to destination devices all bing
outputs that have been specified to be hardwired as
clause 73.4.6

Four binary outputs shall be hardwired to a contactor relg
7.3.4.6 | with 8 contacts compliant with clause 3.5.3 for 415V circu
breaker closing and trip and OLTC tap raise and lower

At least five signalling & control binary outputs shall
hardwired to auxiliary relays for contact multiplication fo
hard wiring to common PLC & panel LED lamps indicatic

A Lockout relay (86ST), with at least 10 potential fre
2347 contacts and compliant with all specifications given
" | clause 3.5.2. shall be provided and its contacts hardwire

all devices listed in clause 7.3.4.7

At least 2 (two) circuit breaker tripcoil supervision relays
for 415V circuit breaker trip coil supervision in CB open ar
CB closed state. Each trip circuit supervision relay shall h
at least two potential free contacts.

There shall be at least five DC supply supervision relays
numerical relay DC supply supervision, protection tr
supply supervision, Circuit breaker trip supply supervisio
7.3.4.8 | OLTC AVC relay & controls supply and tap changer (OL
DC supply. The supervision relays shall have at leas
potential free contacts

Auxiliary contacts of DC

DC supply supervision relays and breaker trip c
supervision relays shall be hardwired to the unit control P
by the contractor. Potential free contacts shall be availg
for this purpose

OLTC automatic voltage control (90V) function and mant
7.3.4.9 | OLTC control shall be realised in the station transforn

protection IED
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clause Yes or No

Two of t he protection I
configured for manual tap raise and lower operation. T
IED shall have a GUI screen to ease local manual tap cha
operations on the relay

Relay logic for remote hardwired Control of the tap chang
of each transformer from the common PLC shall be provi
(this is an existing functionality).

Thethree position Key operated tap changer control sele
switch for AUTO/MANUAL/REMOTE with at least thr¢
SPDT contacts for each selection shall be installed

At least two test blocks shall be mounted on the front sid
the panel.

23410 Emergency pushbutton and lockout relays reset button t¢
7| installed on front side of the panel.

At least five status LED lamps shall be installed on the f
side of the panels

7.3.5 Alternative Supply Transformers Protection Schem( 2 Y2

The bidder has offered following station transformer y y
. . . 2 2
protection functions as per employer requirements:

(a) Transformer Restricted earth fault protectiatin,
(87TN)

(b) Transformer HV side over current protection, |>,
(50/51)

2369 (c) LV circuit Breaker failure protection Imin>, (50BF

() (d) LV sensitive earttiault protection, IEE>, (51N)

(e) Back up Transformer LV side over current
protection I>, (50/51)

() Backup LV side over & under voltage protection
(27,59)

(g) Back up LV side neutral over voltage/displaceme
(59N)

(h) Trip circuit supervision T.C.S. (74TC)
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Particulars Deviation
clause Yes or No

(i) Transformer protections via binary inputs:
Buchholz surge trip, oil temperature trip, winding
temperature trip, tap changer oil pressure trip,
pressure relief device etc

() External tripsbus bar trip, etc.

(k) circuit breaker supervision alarmstrip circuit
failure, lockout etc

(I) Lockout function 86 AST

During the design stage, the contractor shall implemé
7.3.5.2 | other protection functions not stated in3.5.2 butavailable
(b) in the specified or offered numerical relay, if tieient adds
the protection function to the scope at that stage.

A numerical protection relay compliant with al
7.3.5.3 | specifications in clauses 7.4.2 and 7.4.5 shall be insta
and tested.

CT and VT inputs shall be hardwired from the instrume
transformer marshalling kiosks and switchboard to t
numerical relay.

At least three CT inputs from the alternative supj
transformer HV side shall be hardwired to the numeric
protection relay.

At least four CT input from the alternative supp
transformer LV side shall be hardwired to the numerig

7.35.4 _
protection relay.
At least three VT inputs from the station transformer LV s
shall be hardwired to the numerical protection relay.
At least one isolated binary inputs shall be hardwired
lockout relay trip coil supervision.
Biddershall hard wire from source devices all binary inpu
that have been specified to be hardwired as per cla
7.3.54
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Particulars Deviation
clause Yes or No

Bidder shall hard wire to destination devices all bing
outputs that have been specified to be hardwired as
clause 73.5.5

7.3.5.5 | Four binary outputs shall be hardwired to contactor rels
with 8 contacts compliant with clause 3.5.3 for alternati
supply and bus coupler 415V circuit breaker closing a
trip

A Lock out relay (86AST), with at least 10 potentiede
2356 contacts and compliant with all specifications given
7 | clause 3.5.2. shall be provided and its contacts hardwire

all devices listed in clause 7.3.5.6

At least 4 (four) circuit breaker trip coil supervision relay
for alternativesupply and bus coupler 415V circuit breake
trip coil supervision in CB open and CB closed state. E
trip circuit supervision relay shall have at least two potent
free contacts.

There shall be at least two DC supply supervision relays
7.3.5.7 | numerical relay DC supply supervision and Circuit break
trip supply supervision. The supervision relays shall have
least 2 potential free contacts

Auxiliary contacts of DC
and DC supply supervision relays shall bardwired to
station common PLC. Potential free contacts shall
available for this purpose

At least two test blocks shall be mounted on the front sid
the panel.

2358 Emergency pushbutton and lockout relays reset button tq
" |installedon front side of the panel.

At least three status LED lamps shall be installed on the 1

side of the panels
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Particulars

Compliance
Yes or No

Deviation

7.3.6 Emergency Diesel Generator (EDG) Protectior

control Scheme

Yo

Yo

7.3.6.2
(@)

The bidder has offered following statiagransformer
protection functions as per employer requirements:

Yo

Yo

(a) EDG Restricted earth fault protectiatin, (87N)

(b) voltage controlled over current protection, 1>,
(51V)

(c) instantaneous, over current protection, 1>>, (50HS

(d) EDGovervoltage protection V<, t =f (V), (59)

(e) Frequency protection f<, f>, (81U, 810)

() synchro check, (25)

(g) Back up EDG reverse power protection (32R)

(h) Backup Sensitive eartfault protection, IEE>, (50
N, 51N)

(i) Backup under voltagerotection (27)

() Breaker failure protection Imin>, (50BF)

(k) Trip circuit supervision T.C.S. (74TC)

() EDG protections via binary inputs: engine failure,
etc.

(m) External tripsbus bar trip, etc.

(n) circuit breaker supervision alarmstrip circuit
failure, lockout etc.

(o) Lockout function 86DG

7.3.6.2
(b)

During the design stage, the contractor shall implement
other protection functions not stated in3.6.2 but
available in the specified or offered numerical relay, if the
client addsthe protection function to the scope at that
stage.

7.3.6.3

A numerical protection relay compliant with all
specifications in clauses 7.4.2 and 7.4.5 shall be insta

and tested.

Pageb6 of 181 eéeéeéecé.

Bidders seal or stamp Technical schedules

April 2018




Tender for rehabilitation of Gitaru Power Station D

KenGen
Generator MVSwitchgear, LV Switchboardsd Protection systems SR
Tender . Compliance o
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clause Yes or No

CT and VT inputs shall be hardwired from thestrument
transformer marshalling kiosks and switchboard to t
numerical relay.

At least four CT inputs from the EDG switchboard incon
shall be hardwired to the numerical protection relay.

At least three VT inputs from the EDG switchboardomer
and at least one VT input from Main station switchboard k
bar VT shall be hardwired to the numerical protection relg

At least two isolated binary inputs shall be hardwired 1

264 415V circuit breaker trip coil supervision in both open an
" | closed position

Some field binary inputs to the protection & control syst
shall be hardwired to auxiliary relays which will do conta
multiplication for input to the numerical relay and commo
PLC. At least 15 (fifteen) interface relays as pause
3.5.4.4 with 4SPDT potential free contacts shall installed
inputs coupling

Bidder shall hard wire from source devices all binary inpt
that have been specified to be hardwired as per cla
7.3.6.4

Bidder shall hard wire to destination devices all bing
7.3.6.5 | outputs that have been specified to be hardwired as
clause 73.6.5

There shall be at least three DC supply supervision re
for: numerical relay DC supply supervision, contraspply
supervision and Circuit breaker trip supply supervision. T
supervision relays shall have at least 2 potential free cont

7.3.6.6 S
Auxiliary contacts of DC
and DC supply supervision relays shall be hardwired to
gation common PLC. Potential free contacts shall
available for this purpose

2267 EDG automatic staldtop and manual start/stopcontrol
shall be realised in theDG protectiodED
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Compliance
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Deviation

Remote control of the EDG from employer's common PL
shallbe made through manual/auto/remote selector
switch in the EDG protection scheme.

Three position Key operated switch shall be installed for E
start control selection with AUTO/MANUAL/REMOT
selections to interlock the EDG start/stop function.

Two centre zero (Lower/Neutral/Raise) switches f
manual raise and lower of voltage and frequency shall
installed.

Relay logic for Manual and auto start/stop of the EDG s
be realized incorporating the selector switch f
AUTO/MANUAL/REMOTE as interlock. Auto star
command shall be either from the protection IED or t
main station switchboard or Station common PLC

Manual synchronisation facility shall be provided for log
testing the EDG with devices and functions as per clg
7.3.6.7 (f)

Automatic synchronisation function for the EDG shall a
be configured in the relay, interlock between manual syn
and auto synch shall be implemented on the relay. Mg
selections shall be offered in the relay HMI. for choos
auto ard manual synch option

At least four push buttons shall be provided asper cla
7.3.6.7 (h)

At least 12 (twelve) contactor relays with 8 contacts a
compliant with clause 3.5.3 shall bastalled for control
functions. as per clause 7.3.6.7) (i

7.3.6.8

At least one test block shall be mounted on the front sid
the panel.

Emergency pushbutton and lockout relays reset button t¢
installed on front side of the panel.

At least four status LED lamps shall be installed orfriet
side of the panels
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Yes or No

Deviation

7.3.8 Communication Scheme

Yo

Yo

7.3.8.1

Inter IED information exchange and IED to SCA
information exchange shall be implemented based
substation automation standard IEC61850. This shall
implemented for protectionschemes via communicatiol
control functions and for monitoring and fault analysis &
detailed in the in the specifications.

The contractor shall carry out all wiring and softwar
provision, programming and configuration necessary
achieve full IE6 1850 communi cati o
and between all | ED6s to

Al | ED86s supplied shall
and all the requisite KEMA certification shall be provided

The protection communicationetwork shall be configurec
to meet IEC61850 edition 2 quality of service requiremel

In order to facilitate communication between protectic
| EDOG s t o empl oyer sd SCAL
IEC61850) communications gateway shall be install
Communi cati on bet ween t h
station control PLCb6s sha
to Modbus TCP/IP gateway

Contractor shall also configure a gateway to interface
switchboard devices to th

7.3.8.2

All communication functiongletailedin clause 7.3.8.2 shal
be provided.

(deviations from requirements in this clauseahy, shallbe
clearly spelt out in the offer)

7.3.8.3

All protection IED shall have twd .00 or 1000 baseX fibre
optic Et hernet ports. Able
connectedo two Ethernet switches via fibre optic cabling

Two networks shall be established for redundancy with ex
network device attached to both networks.
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Deviation

The redundant network shall consist of four (two p
network) industrial Ethernet switches and the necess
fibre optic cables, STP cables and terminating equipmern

At least four Ethernet switches meeting all the requireme
of clause 7.5.3 and B.8.3 shall be installed and configure
asdetailedin clause 7.3.8.3

7.3.85

Two industri al PCds me et
clause 7.3.8.6 shall be provided to host a communicat
gateway that shall serve to interface the IE61850 protect
IED6s to SCADA and other p

The two gateways shall be redundant in an actatandby
configuration, with the standby gateway taking over in cg
of failure of the active gateway. All functions in the
specifications shall be provided felach gateway

Communication gateway shall serve as the protocol
translator for:

(i) IEC61850 to Modbus TCP for interfacipgotection
| ED6s to plant control
as detailed in clause 7.3.8.7

)l EC61850 to OPC for in
Empl oyersd SCADA serve
detailed in clause 7.3.8.8

(iii) Modbus TCP to OPC for interfacing LV
switchgear to Empl oyer
OPC clients as detailed in clause 7.3.8.9

Microsoft Windows Server 2012 R2 or higher dhae
provided. At least two (2) Microsoft Windows Server 20
R2 or higherlicensesshall be supplied for each gateway

VMware® software (server edition) shall also be provid
for each gateway.

Page60of 181 eéeéeéecé.

Bidders seal or stamp Technical schedules

April 2018




Tender for rehabilitation of Gitaru Power Station

D

KenGen
Generator MVSwitchgear, LV Switchboardsd Protection systems SR
Tender . Compliance o
Particulars Deviation
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The Communication gateways system software shall
chosen and configured for fast, reliable and depends
operation as detailed in clause 7.3.8.5{¢K)
(deviations from requirements in this clause if any, shall
clearly spelt out in the offer)

Gateway shall contain a programmable Logical Processo
logic functions programming and compliant with provision
of IEC61131 for industrial programmable controllers. Tk
(software based) logic controller shall support IEC61131
programming languagesShall support a library with wide
range function blocks for automation of some functions
the gateway level.

7.3.8.6

Two industrial PCb6s compl
clause 7.5.4 shall be installed and configured as the
communication gateway /SBDA interface server

The industrial PCb6s shall
and low maintenance and suitable for use in extreme,
harsh environments. The gateways shall have performar
and reliability similar to protection numerical relay3hey
shall meet IEC 6185(3:2013 and IEEE 1622009
requirements for communication equipment in utility
substations

The gateways SHALL NOT contain moving parts, such &
rotating hard drives and fans.

The gateways shall have an Intel Core i7 processor whic
shall at minimum have

(i) 4(four)cores and 8(eight) threads

(i) Processor Base Frequency of at least 2.10 GHz
(iif) 6 MB L3 Cache

(iv) 4 x 256 KB L2 Cache
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The gateways shall have at least 8GIBR3 ECC PC3
10600 (1333 MHz) RAM

The gateways Shall contain higfuality singlelevel cell
(SLC) soliestate storage drives; and erraorrecting
memory technology

The gateways Shall have 2(two) SATA 1l 3.0 Gb/s, 512G
SSDd6s secondary storage

The gateways Shall support 10/100/1000 basgX
Ethernet and 1000 bas fibre optic EthernetEach
gateway shall have at least four gigabit ethernet ports

The gateways Ethernet ports shall support IEEE1588v2
synchronisation or the gatewaghall have IRIEB00X port

The gateways shall be time synchronised to the station F
grandmaster clock via the Ethernet or via IRBBOX

Thegatewaysshallhave a dual modular, heswappable,
DC power supplies connected directly to the 110VDC
station DC supply. The power supply shall have a DC inj
range of 106130VDC

The gateways shall have at least one SPDT alarm relay.
relay contact shall be hardwired to the common PLC for
each gateway.

7.3.8.7

IEC61850 to Modbus TCP/IP server Shall be providec
host communication interface between Modbus devices
protection IED's. IEC61850 to Modbus TCP/IP interfq
software shall have all the features and functionality
detailed in clause 7.3.8.7

(deviations from requirements in this clause if any, shal
clearly spelt out in the offer)

The gateway shall be configured and operated to ensure
transfer of unicast/multicast GOOSE messages from the
61850 network to mod bus devices in time peri(
mimicking a hardwired binary output from relay to PLC. T

message transfer time from tloeeation of IED message (IE
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time stamp) to the time of receiving the message in
Modbus device (PLC time stamp) shall not exceed 20m;
fast trip messages

IEC61850 OPC server shall be provided to eng
communication between protection IED and SCADA
servers and other OPC clients. IEC61850 to OPC inter
7.3.8.8 | software shall have all the features and functionality
detailed in clause 7.3.8.8

(deviations from requirements in this clause if any, shal
clearly spelt out in the offer)

Contractor supply, install and configure Modbus OPC UA
DA servers to interface Modbus devices to the emplc
SCADA. Modbus to OPC interface software shall have al
features and functionality as detailed in clause 7.3.8.9

7.38.9

(deviations fromrequirements in this clause if any, shall |
clearly spelt out in the offer)

Contractor shall supply and configure OPC UA tunneller
interfacing the two gateways OPC UA/DA servers to
employers SCADA DBS server OPC DA client for all
23810 described in the previous clauses. OPC UA tunne
interface software shall have all the features 4
functionality as detailed in clause 7.3.8.10

(deviations from requirements in this clause if any, shal

clearly spelt out in the offer)

Contractor shall supply, install and commission all gatew
23811 panel hardware components as detailed in clause 7.3.8.
7| (deviations from requirements in this clause if any, shal

clearly spelt out in the offer)

Configuration manager/s shall bprovided for gateway ang
protection IED's configuration & programming, as well ag
7.3.8 view communication and perform network diagnostics.

Configuration manager/s shall be provided for installatid
to four computers, if licenses are required four sets
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licenses shall be provided supporting unlimited tags &
hosts.

The configuration manager/s shall offer all the functior
and features detailed in clause 7.3.8/43.8.7, 7.3.8.8 and
7.3.8.9

(deviations from requirements in these clauses if astyall
be clearly spelt out in the offer)

7.4 NUMERICAL PROTECTION RELAYS SPECIFICA -

Yo

7.4.1 General Specifications of numerical protection relay 2

Yo

All numerical relays device design shall conform to the
requirementsof IEC60255 and IEEE C37.90

All protection IED's Electrical tests shall be performed ag
per IEC 60255 (product standards)

All protection IED's shall meet requirements of IEC 6185
substation control and automation standard.

Bidder hasattached KEMA Certification for each particulg
protection IED model offered with respect to IEC61850
Protocol

7.4.1.2 | All protection IED's shall meet requirements of IEEEHE3
& IEC618503 testing requirements for communications
networking devices irelectric power substations.

Automation functions for protection and automation shal
be freely created in the operating program according to
IEC 61131

Function device numbers, acronyms, contact designatio
and device representation shall bezey IEEE C37-2008
apart for communication functions which shall be as per
IEC61850

ALL numerical relays shall be suitably rated to use statio
7.4.1.3 | 110VDCAuxiliary supply DIRECTLY without intermediary
power supply units.
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2414 Relaysnenu and software shall be in ENGLISH LANGUA
- | ONLY
2415 All numerical relay shall be designed for satisfactory
-7 | performance under tropical and humid conditions
All Numerical protection relays shall have a provision for
onlinetestingyvi t h necessary test
i nputs, CTO6s inputs & tri
7.4.1.8

relays from the panel. These test blocks shall be mounte
on the front side of the panel and shall be accessible
without opening the panel

7.4.2 Principal Technical Specifications for all Numeric

Protection Relays

Yo

Yo

7421

Protection IED's Shall be panel mounted, flush mounted
the front of the panel with connections from the rear.

All unused terminals shall also be provided wibrews
washers, lugs etc. and wired to terminal blocks.

71.4.2.2

All numerical protection relays shall have all the basic
features detailed in clause 7.4.2.2

7.4.2.3

All numerical protection relays shall have a local friendly
passwordprotected manmachine interface (MMI)
comprising of a graphical
soft touch key pad to access the settings, events and rec
in the relay.

All numerical protection relays Graphical LCD MUST be
minimum be 100mm X 65mm in size. Displayed
characters shall be big enough be clearly legible 2metre
away from the relay.

All numerical protection relays Shall have a numeric
keypad and at least #teely assignable function keys

All numerical protection relays shall have a minimum of
the menu/screens listed in clause7.4.2.3(d) on the IED

LCD menu
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All numerical protection relays shall annunciate faults vig
both labelled LEDs (which shakmain latched until reset
by user) and on the LCD display window.

Software package with requisite license keys shall be
supplied for installation into at least two portable
computers(laptop) to provide a graphical user interface
(GUI) to each typef numerical protection relay

All numerical protection relays shall be able to
communicate to SCADA system via Ethernet ports. The
SCADA system shall be able to read/extract: relay settin
metering values, binary input &utputs status, fault and
event records, oscillographic (disturbance) records and
relay status

7424

All numerical protection relays shall carry out
measurement, localisplay and remote transmittal of
power parameters such as RMS current, I; RMS voltage
Active power 0P/P; Reactive power, QQ; Apparent
power, S; Energy, KWH (four quadrants); power factor a
frequency.

7.4.2.5

All protection IEDs shall havan event logger capable of
storing at least 200 events in the IEDs event log stored i
non-volatile memory

all protection IEDs shall have a fault logger configured tg
store operating data/measured values and record seque
of events with time stampduring a fault in each fault log

All protection IEDs shall be capable of storing at least te
fault logs in the IEDs notvolatile memory

all protection IEDs shall have a disturbance recorder, for
any trip function of the relays, the disturbance recorder
shall record inputs and outputs prior, during and after
fault. Recording of analogue signals and digital signals
(inputs & outputs) beforeduring and after the pickup of
the protection function (fault data) shall be stored as
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oscillographic (disturbance) records in standard
COMTRADE format.
The Oscillographic fault recorder shall have a sampling
rate of at least 20 samples per cyckhall accurately
record 5th harmonic and above
Disturbance record shall be for at least 10 seconds befo
the fault and at least 30 seconds after the fault.
All protection IEDs shall be capable of storing at least te
disturbance records in the IEDs narolatile memory
all protection IEDs shall have capability to automatically
upload fault logs & disturbance records to the SCADA
system
Numaeical Relay CT inputs shatlavea nominal rating of
5A &1A (selectable) and VT inputs shall have a nominal
rating of 110 VAC
The numerical relays inputs & outputs shall have galvan
2426 isolation | | |
All numerical relay inputs shall accept the rategerating
voltage from 24240 V AC/DC without the use of externa
resistors and without external reconnections.
All protection IEDs binary outputs (output relays)
operating time shall be less than 5 milliseconds
All protection IEDs shahave a selimonitoring and
diagnostic feature that shall enable the protection systen
recognize any defective unit immediately.
7.4.2.7 | All protection IEDs shall annunciate via an LED and ope
normally closed contact if the relay is faulty i.e.
irregularities in the hardware/software are detected or
when relay loses auxiliary power supply
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All protection IEDs shall have inbuilt capility for
continuous monitoring and supervision of CTs & VTs
circuit and tripping circuit

7.4.2.8

All protection IEDs power supply shall accept a rated
operating voltage input range from 2240 VDC without
the use of external resistors and without external
reconnections and shall be designed to withstand the hig
voltage interference which is normallgxperienced in high
voltage switching stations

All protection IEDs nominal rated auxiliary supply voltage
shall be 110VDC. The protection IEDs shall operate at
voltages down to 70% of the rated voltage and up to
overl30% rated voltage without compnaising any of its
functionality

7.4.2.9

All protection IEDs shall be easily adaptable to various
protection objects of different ratings and according to
desired scope of protection.

All protection IEDs shall have wide setting ranges with fi
setting steps for each of the protection function. All the
protection functions shall be set within their wide
predetermined ranges, with limitations preventing
inadmissible settings

All protection IEDs Binary inputs shall be freely assignab
to anylogic input.

All protection IEDs configurable outputs shall be free to
assign different parameters and each binary output shall
independently latched

Al | protection | EDs trip
latched even after the fault cleauntil reset by a reset
button on relay faceplate or via binary input or via
communication interface. This feature shall be
configurable for each protection function
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All protection IED shall be configurable from the IED HM
using the keypads and LQbenu

All protection IEDs shall have capability for retrieval of
settings through a local display, a portable
computer/laptop and HMI/SCADA system.

Setting of numerical relay parameters, shall only be
possible via a portable PC/laptop and tfee local display
with the aid of a password for all protection IEDs

All protection IEDs shall have an Ethernet or a USB port
front side for communication with portable computer

All protection IEDs shall have at least two filmptic100
BaseX or1000BaseX Ethernet ports with LC/SC/ST
connector on rear side for communication with SCADA

7.4.2.10

system and other relays.

All protection IEDs shall have full IEC 61850 ed.2 suppo
over Ethernet.

All protection IEDs softwar shall support all the specified
functions and have a versatile graphical user interface tc
enable easy and versatile setting configuration.

All protection IEDs Software shall include testing feature
using the relay display & keypad such as forclrigary
inputs and outputs or through a software loaded in a

lapto
7.4.2.11 Ptop

All protection IEDs software shall include a Graphic logic
editor for creating powerful automation functions in the
device. Large number of logic blocks and timers for user,
adaptation shall be provided

All protection IEDs shall support IEC6113 function
block diagram language or continuous functional chart
(CFC) language

All numerical protection relays shall have an internal rea
7.4.2.12 | time hardware clock powered from an internal
rechargeablecell. Real time clock setting shall not be
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required after every DC switching. The internal
rechargeable cell shall not require replacement thought {
lifetime of the protection IED, the internal cell shall have
lifespan of at least 15 years.

All numerical protection relays Shall support IEEE1588
Precision Time Protocol, Time Synchronization on both
Ethernet ports

OR

Shall support IRIG BOOX time synchronisation with a fibr,
optic DCLS IRIG port for time synchronisation. Where re
has IRIG prt a converter shall be provided for converting
PTP to IRIG time code standard and interface.

All protection IEDs time synchronisation accuracy shall
exceed 10us (shall be below 10us)

All protectionlEDs faultrecords and events shall be time
stamped to 1ms accuracy by the relay.

All protection IEDs shall be synchronized to a time serve
on the network via PTP directly or through a PTP to IRIG
converter.

7.4.2.13

Using the existing currentransformers, voltage
transformers, generators, transformers, circuit breakers
etc. the contractor shall carry out calculations in order to
determine the required settings for all the protection
functions. The contractor will request the required data
from the client after the tender award.

The contractor shall also determine through calculations
whether existing current transformers and voltage
transformers are suitable and enough for the new digital
relays.

A list of the settings to be appli¢d all protection systems
together with all associated calculations, shall be provide
for review and approval prior to shipment of equipment
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Any limitations imposed on the power system as a result
the settings proposed shall be expliciifated.

Relay settings configuration file shall be created, reviewg
and approved in a similar fashion to drawings

In the absence of system data required for calculation
purposes, assumptions may be made providing these ar,
clearly identified & such in the relevant calculations.

7.4.2.15

The Bidder shall give guarantee of at least 15 years fron
the date of last supply in respect of service support and
availability of spares. Any problem in the said period
should be attended whenever askied inclusive of
repair/replacement of relays/ component (both Hard
Ware, Soft Ware) at the employer's cost after warranty
period.

7.5 GENERAL PROTECTION SYSTEM SPECIFICATI

Ya

Yo

7.5.1 Protection Panels and Wiring Requirements

Yo

Yo

7.5.1.2

Numerical relays, synchronising relays, lockout relays, tr
supervision relays, selector/key switches, push buttons &
LED status indication lamps shall be mounted flush on
front of panel

7.5.1.4

Test blocks shall be flash mounted on the front sflthe
panels to allow for isolation of external instruments and
trips during tests.

7.5.1.7

For wires with trip signals, ferrules and terminal blocks
shall be marked in white with red background

7.5.2 Synchronising Relay

Ya

Yo

7.5.2

ABBSYNCHROTAGB SYN 5202 synchronising relay or
equivalent shall be supplied and installed with the
minimum specifications given in clause 7.5.2
(deviations from requirements in this clause if any, shall

clearly spelt out in the offer)
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7.5.3 Industrial Ethernet switches

Yo

Yo

7.5.3

Industrial ethernet switches installed for protection
communication scheme shall meet the minimum
specifications given in clause 7.5.3

(deviations from requirements in this clause if any, shall
clearly spelt at in the offer)

7.5.4 SCADA Gateway Industrial PC

Ya

Yo

7.5.4

7.5.4 SCADA Gateway I ndus
protection communication scheme shall meet the minim¢
specifications given in clause 7.5.4
(deviations from requirements in thislause if any, shall be
clearly spelt out in the offer)

7.6 SCADA EVENTS & ALARMS INTELLIGENT

Yo

Yo

MANAGEMENT SYSTEM
Contractor shall develop an event and alarm managemn
system to deal with the challenges stated in clause 7.6
the systemshall meet the objectives /features in clau
76.1 7.6.1.4
The event and alarm management system shall be devel
as per the guidelines of ANSI/ISE8.2-2009/2016 or IEC
62682
Contractor shall supply, configure and commission
(&) A pair of redundantevent and alarms server with th
7.6.2 historian to be in the
(DMZ2)
(b) Alarm and events acquisition system to be installed
the employers SCADA servers
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(c) Communication drivers utilising OPC UA to connect t
Alarm server to the data guisition system across th
SCADA WAN.

(d) Web server and applications to interface users to
alarm server

(e) Client Applications installed into client computers f
accessing the event and alarm server if necessar
detailed in particular specifications

Contractor shall install, configure and commission alal
and events acquisition system (DAS) for Gitaru poy
station to acquire events from employers SCADA OPC
server and the protection gateway OPC servers. A minin
of 10,000 tags shall be configurebly the contractor. Thig
shall involve a minimum of the following

() Tag database configuration of the DAS in Gitaru fo
minimum of 10,000 tags

(g) Configure event capture settings for discrete values
a minimum of 8,000 tags

(h) Configure event capture settisg (high and low
setpoints) for analogue values for a minimum of 5
tags.
(i) SOE logs automatic generation on occurrence of a fg
() Configure automatic event triggered data capture Iqg
generation for a minimum of five different triggers
(k) Configure automatic priodic data capture log
generation for a minimum of five different time period

() Configure automatic plant maintenance ever
generation/capture for a analogue values provided
employer and a minimum of one plant maintenan
event generation based on farmulae programming
(formulae to be provided by employer)
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(m) Carry out all other setting configuration an
programming to meet requirements in clause 7.6.3

Contractor shall when installing and configuring the DA
for Gitaru train the employer who shalthen carry out
configurations in Kamburu power station unde
contractors?©d supervision.
employer while carrying out configurations for the othe
stations

Contractor shall supply, install and commission the ala
server hardvare as specified in clause 7.6.5.

Contractor shall supply, install, configure/program alarr
server applications as specified in clause 7.6.3. This s
include

(a) Tags/variables from Gitaru and Kamburu powse
stations from two DAS applications

(b) Configuring/programming all applications with tags
and files from these two stations

(c) Configure at least eight alarm system client applicatic

Contractor shall when installing and configuring Alarr
servers with tags and files from Gitaru and Kamburain
employer who shall then carry out configuration for tag
and files from other three power stations. Contractor sh
support the employer while carrying out configurations fc
the other stations.

Bulk of the alarm system development shall be safout at
site to allow maximum participation of employer staff. T
scope of work to be carried out before site work shall o
be for activities that cannot be carried out at site, this s
be discussed and agreed on during negotiations and de
stage.

All software activities shall be carried by contractor while
training the employer engineers. Contractor shall not car
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out any software activity without involving the employer.
During FAT training the contractor shall carry out detaile
training to employersod st

fully at site.

The Contractor shall develop an alarm management

cycle plan as per ISA 18.2 suitable for HEP plants and t
the employer on the application. The plan shall guide

contractor while developing the alarm system and it sh
also guide the employer in the future on how to configy
new alarms and manage thexisting alarms. The plan sha
be developed in close consultations with the employer.

The contractor shall provide all software and hardware a
carry out software development and configuratio
necessary for a complete system to achieve

objectives/goals given at clause 7.6.1 and to meet guideli
of standards such as 1S¥8.2-2009/2016 or IEC 62682,
IEC 62443/ISA 99 and ISA 95 whether specified on {
particular specifications or not.

7.6.3.1

Events and alarms management system shall coosist

Ya

Yo

(&) Two redundant alarm and event servers hosting the
master alarms and event system, web server and
archive/historian. All configured users shall access th
single application. The server application shall be
installed on the hardware servers be provided in the
scope.

(b) The alarm and event server composed of three
independent application servers each serving a speg
function and each with its own independent
communication drivers via OPC UA, the application
servers shall be installed to the same hardware in
redundant filover mode during the project. However
each server may be installed to separate hardware b
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the employer during or after the project depending of
future demands thus each application server shall hg
independent communication drivers i.e.

Alarm serverfor retrieving data from the source
applications and performing alarm management
functions described in clause 7.6.3. With OPC UA
server, OPC UA client and ODBC client

Web server providing clients access to the alarm ser
via web clients With OPC UA chéand ODBC client
Archive server an SQL relational database server for
archiving alarms and events, reports and logs with
ODBC support

()

Alarm servers shall acquire data from data acquisiti
systems (DAS) located close to the source of events
alarms. Several (at least twelve licenses to be provi
data acquisition systems for performing the following
1 acquiring raw events from the process data

updating the servers,
1 generating log files as per configuration ar

uploading to the servers,
1 aaguiring event logs and COMTRADE files frg

source systems and uploading to the servers.

(d)

Client graphical user interface (GUI) for accessing t

alarm and event server. Two types of client GUI shal

provided

1 Web based access to the event and alarmesevia
ordinary web browser including HTML 5 support

1 Several (At least Fourteen (14) licenses if requir
Client Applications installed into client compute
for accessing the event and alarm server. These §

be optional and not preferred by the engyler if the
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events can be effectively managed via web ac
only

(e) Authentication and user management system in
servers

(H Redundancy and failover shall be provided for all t
applications specified in the clauses below except alz
system clienapplications

Data Acquisition System (DAS) Application shall be
provided with features/functionalities as described in
7.6.3.2 |clause 7.6.3.2

(deviations from requirements in this clause if any, shall
clearly spelt out in the offer)

Alarm Server shall be provided with Communication
drivers and shall support communication protocols as
7.6.3.4 | detailed in clause 7.6.3.

deviations from requirements in this clause if any, shall f
clearly spelt out in the offer)

Alarm server shall supportanfiguration of Events and
Alarms as detailed in clause 7.6.3.5. Contractor shall
7.6.3.5 | configure Events and Alarms as detailed in clause 7.6.3,
deviations from requirements in this clause if any, shall f
clearly spelt out in the offer)

Alarm servershall support creation and management
Alarm and events Reports as detailed in clause 7.6.3.6.
2 6.3.6 Contractor shall configure alarm and event reports as
detailed in clause 7.6.3.6
deviations from requirements in this clause if any, shall f

clearly spelt ouitn the offer)

Alarm server shall support management of log files
detailed in clause 7.6.3.7. Contractor shall configure |
7.6.3.7 | files management as detailed in clause 7.6.3.6
deviations from requirements in this clause if any, shal
clearly spelt out in the offer)
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7.6.3.8

Alarm server shall support all the HMI features detailed
clause 7.6.3.8. Contractor shall configure alarm HMI syst
as detailed in clause 7.6.3.8

deviations from requirements in this clause if any, shal
clearly pelt out in the offer)

7.6.3.9

Alarm and event system shall have a Webserver V
features detailed in clause 7.6.3.9 and which shall
configured by the contractor as detailed in clause 7.6.3.9
deviations from requirements in this clause if any, shad/
clearly spelt out in the offer)

7.6.3.10

Alarm and event system shall have a Archive Se
/Historian with features detailed in clause 7.6.3.10 ar
which shall be configured by the contractor as detailed
clause 7.6.3.10

deviations fromrequirements in this clause if any, shall |
clearly spelt out in the offer)

7.6.3.11

Alarm server shall support all th&Jser Management an
Authentication features detailed in clause 7.6.3.1
Contractor shall configure User Management a
Authentication system as detailed in clause 7.6.3.11
deviations from requirements in this clause if any, shal
clearly spelt out in the offer)

7.6.3.12

Alarm server shall support all theRemote Alarm Notificatior
System features detailed in clausé.3.12
Contractor shall configure Remote Alarm Notificati
System as detailed in clause 7.6.3.12

deviations from requirements in this clause if any, shall
clearly spelt out in the offer)

7.64

Contractor shall design and implement the alasystem to
meet the cyber security requirements and guidelines of |
62443/ISA 99 and as described in clause 7.6.4
deviations from requirements in this clause if any, shall f
clearly spelt out in the offer)
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clause Yes or No

Alarm and events management system khalsupplied
with all the hardware equipment as detailed in clause 7.¢
deviations from requirements in this clause if any, shall f

2 6.5 clearly spelt out in the offer)

The Alarm and events management system hardware
equipment shall meet all theequirements in clause 7.6.5
deviations from requirements in this clause if any, shall f
clearly spelt out in the offer)

Configuration manager/s shall be provided for DA
application and server applications configuration, and
well as to view communication and perform network
diagnostics.

Configuration manager/s shall be provided for installatid
2 6.6 to four computers, if licenses are required four sets
o licenses shall be provided supporting unlimited tags &

hosts.

The configurationmanager/s shall offer all the function
and features detailed in clause 7.6.6

(deviations from requirements in these clauses if any, S
be clearly spelt out in the offer)

Contractor shall offer training on SCADA alarms and
events managememlystem covering in detail all the

- 68 features and functions. The training shall cover all the
topics detailed in clause 7.6.7

deviations from requirements in these clauses if any, sh

be clearly spelt out in the offer)

7.7 TECHNICAL DOCUMENTATION Y2 Yo

The contractor shall provide all the necessary technical

6 documentation and data as described in clause 7.6
' (deviations from requirements in this clause if any, shall

clearly spelt out in the offer)
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clause Yes or No
7.8 INSPECTION AND TESTING Y2 V2
Thecontractor shall test all the protection equipment as
22 described in clause 7.7 and as per relevant
' standardgdeviations from requirements in this clause if
any, shall be clearly spelt out in the offer)
7.89 TRAINING Y2 Y2
The contractor shall offer all the training as described in
-8 clause 7.8
' (deviations from requirements in this clause if any, shall
clearly spelt out in the offer)
8 PARTICULAR TECHNICAL SPECIFICATION: STATION

VOLTAGE SWITCHBOARDS

8.3 SWITCH B@GRDS REQUIREMENTS

Yo

Yo

8.3.1 General LV Switchboards Requirements

Ya

Yo

The switch boards and their components shall be desig
constructed and tested in accordance with IEC 61439,
60947 and IEC 60529

8.3.1.4

The boards shall be completaith all the relevant
components including, bus bars, circuit breakers; ca
compartment; instrument transformers; protection

control relays; instruments, meters and other control devi

Three phase connections shall ALL be 4 WIRE unless w
specified otherwise

8.3.1.5

The new switchboards shall be mounted in the same pos
where the existing switchboards are mounted with ca
entry from bottom. For main station switchboard and ma
station auxiliariesdo swit
control room shall be utised in order to install the ney
switch boards. Control room may be reorganised to fit
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Particulars

Compliance
Yes or No

Deviation

new switchboard within the limits of the existin
equipment.

8.3.1.6

The new switchboards shall cover all the functionality of
the existing switchboards plus theew requirements.

8.3.1.7

The switchboards control, metering and protection shall
interfaced to the empl oye
new protection system.

8.3.1.8

Components, devices or parts of the switchboard
mentioned in thespecification but required for complet
working of the switchboard or for providing functionality o
the existing switch boards and the new requirements s
be included in the bid and shall form part of equipment
be supplied.

8.3.1.10

Powercables for incomer and feeders shall be reused wk
possible except where new power cables have b
specified. New power cables shall be supplied and insta
where the existing cables cannot be terminated to the n
switchboards because of length oher constraints.

8.3.1.11

Due to the unique design of the old switchboards mg
power cables may require replacements. The bidder s
study the cable routing to determine which power cab
require replacement depending on their propos
switchboard All cables requiring replacement shall
supplied by the contractor.

8.3.1.12

Auxiliary supply, Control, metering and protection cablir
shall be replaced with new cables.

8.3.2 Main Station Auxiliaries Switch Board

Yo

Yo

8.3.2.1

Main st ati on auxiliaries?o S
ratings and features as per clause 8.3.2.1(d)

Main station auxiliaries?od
IEC 614392 Form 4b form of separation and extern
ingress protection IP54 according to IEC52®
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Particulars

Compliance
Yes or No

Deviation

Mai n station auxiliaries
metering compartments shall be separated from each o
by finger-proof partitions (IP2X). Bus bar and cab
compartments shall be separated from the switchgear
metering compartments biinger-proof partitions (IP2X).

The switchboard shall have two incomer supplies from 1
main station switchboard duty bus section and reserve
section with an automatic incomer changeover control

A cable trench of 10,000mmX800mm shall lm®nstructed
inside the control room for cable installation. The cal
trench shall be similar to the control room cable trench
with tiled covers.

Cable marshalling cabinets shall be installed in the posit
where the existing main station switchbadrauxiliaries
section is situated. The cable marshalling cabinet s
i nterface the new main st
the existing power station cables

8.32.2

The switchboard shall have two incomers housed in {
cubicles.

Each incomer shall hava withdrawable air circuit breaker
compliant with all specifications in clause 8.6.1

Neutral link rated at least 800A shall installed for ea
incomer linking the neutral bus bars to the income
neutral.

Each incomershall have at least 4(four) (one per phas
500/1 A current transformers meeting requirements (
clause 8.6.7

Each incomer shall have at least 1(one) three phase vol
transformers meeting requirements of clause 8.6.8

Each incomer shall have an earth switch for earthing t
incomer when under maintenance. The earth switch sh
have a mechanical interlock to ACB to prevent closing
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Tender
clause

Particulars

Compliance
Yes or No

Deviation

earth switch to the bus bar. The earth switch shall
compliant with all specificatias in clause 8.6.2

Each incomer Shall have a minimum of the control a
metering devices and features jpar clause8.3.2.2(g)

A digital AC voltmeter shall be connected to the switchbo
main bus bar via a threg@hase voltage transformer fqg
measurement of bus bar voltage e clause8.3.2.2(h)

An automatic transfer controller (ATC) meetin
requirements in clause 8.6.4 sli be flash mounted on th
duty incomer cubicle for automatic change over control
per clauseB.3.2.2(i)

Potential free contacts shall be provided for hardwiring
plant common PLC. A minimum &D signals listed in claus
8.3.2.2(j) shall be hadwired to the common PLC

8.32.3

The feeder cubicles shall have compartments for stanc
sized plug in module (modules spanning the entire wic
cubicle) and optionally compartments for small sized pl
in modules (multiple modules along the widtlof the
cubicle). There shall be two special compartments fo
distribution board and pumps control.

A minimum of the followingshall beinstalled in the main
station auxiliariesd swit
1 4(four) 55KW standard sized withdrawablenotor
DOL starter modules meeting requirements of cla
8.6.10
1 4(four) 32KW standard or small sized withdrawab
motor DOL starter modules meeting requirements
clause 8.6.10
1 3 (three) 250A standard sized withdrawable cab
feeder modules meeting ragements of clause 8.6.

1 11(eleven) 125A standard sized withdrawable cal

feeder modules meeting requirements of clause 8.
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Particulars Deviation
clause Yes or No

1 5(five) 63A standard sized or small sizg
withdrawable cable feeder modules meeti
requirements of clause 8.6.9

1 10(ten) 32A standard sized or small size
withdrawable cable feeder modules meeti
requirements of clause 8.6.9

1 1(one) Lighting and small power 12 Way TP
distribution board

1 Dewatering pumps automatic controls panel

A 12-way TP& distribution board shall be provided eithg
mounted on one switch board compartment or on a suita,
nearby wall for control building lighting and small powe

8.32.4 T
distribution

Lighting and small power 12 Way TPN distribution boa|
shall meetrequirements in clause 8.3.4

One compartment of the switchboard shall host t
dewatering pumps auto controls with features and devi
as per clause 8.3.2.5

A minimum of fourteen existing signals shall be hardwirt

8325 to the common PLG@r interfacing PLC if used as per clau
| 8.3.2.9 from the dewatering pumps control compartment

If an interface PLC is used as per clause 8.3.2.9 the four,
signals shall be wired to the interface PLl@wever three
signals as detailed in clause 83%(g) shallbe hardwired to
the common PLC

3(three) dewatering pumps maintenance cabinets (one
8326 each dewatering pump) shall be installed at the turbine flg
| for local start/stop and emergency stop for maintenan

purposes aper clause8.3.2.6

8327 A 4-way TP&N distribution board shall be provided mount

on a suitable nearby wall for connection of station outdd
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Particulars Deviation
clause Yes or No
flood lighting protection and control circuit.aper clause
8.32.7

New LV copper power cables shall be installed for:

I to connect the main station auxiliaries to the cal
marshalling panel.

1 the two incomer supplies from the main statig

8328 switch board;

1 Connecting the three station transformers & M
switch gearfeeder cicuits to the distribution boards
at thesubstation.

The cables shall be sized as per requirements of cl
8.32.8

A minimum of the following signals shall be interfaced
employer SCADA either by hardwiring directly to comm
PLC or wiringto an interface PLC as detailed in clay
8.3.2.9

1 Thirty signals from the incomers
1 Fourteen signals from each DOL starter
8.3.2.9 f Six signals from each cable feeder

1 Two signals from each distribution board

A serial device server meeting requirement of claBse8
with at least four (4) EIA 485 serial ports and at least fou
(4) 10/100 base TX Ethernet ports shall be installed in th
incomer cubicle for Modbus RTU to Modbus TCP/IP
protocol conversion and as an Ethernet switch.

Cable marshalling panels shall be provided, installed 4
commissioned as detailed. Cable marshalling panels 4
8.3.2.10 | meet al the requirements in clause 8.3.2.10

(deviations from requirements in this clause if any, shal
clearly spelt out in the offer)

PageB5of 181 eéeéeéeé.
Bidders seal or stamp Technical schedules April 2018



Tender for rehabilitation of Gitaru Power Station

D

KenGen
Generator MVSwitchgear, LV Switchboardsd Protection systems SR
Tender . Compliance o
Particulars Deviation
clause Yes or No

8.3.3 DC distribution boards

Yo

Yo

Three DC distribution boards shall be supplied and insta
for protection and other control room supplies distributic
and two emergency lighting DC distribution. The boar

8.3.8 shall  meet requirements of clause 8.3.8
(deviations from requirements in this clause if any, shal
clearly spelt out in the offer)

8.3.4 Other equipment Y2 Y2
Four (4) Digital Panel multfunction meter meeting al

8.34.1 | requirements of clause 3.4.5 shall be supplied anstalled

on the main switchboard incomers.

8.4 GENERAL SPECIFICATIONS FOR LV AC
SWITCHBOARDS EQUIPMENT

Ya

Yo

8.4

Low voltage switch boards and distribution boards sh
meet the general requirements in clause §
(deviations from requirements ithis clause if any, shall b
clearly spelt out in the offer)

8.5 DETAILED SPECIFICATIONS FOR 415V AC
SWITCHBOARD CUBICLES

Ya

Yo

8.5.1 LV AC Switchboard Cubicles Structure

Yo

Yo

8.5.1

Low voltage switch boards and distribution boards sH
meet the structural, requirements in clause 8.5.
(deviations from requirements in this clause if any, shal
clearly spelt out in the offer)

8.5.2 LV AC Switchboard Cubicles Covers and doors

Yo

Yo

Low voltage switch boards and distribution boarsisall
8.5 2 meet the, requirements in clause 8.5.1
o (deviations from requirements in this clause if any, shall
clearly spelt out in the offer)
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clause Yes or No
8.5.3 LV AC Switchboard Cubicles Compartments V2 Y2
Low voltage switch boards and distribution boardkall
meet the, requirements in clause 8.5

8.5.3

(deviations from requirements in this clause if any, shall
clearly spelt out in the offer)

8.5.5 Arc Resistance & Protection

Yo

Yo

8.5.5

Switchboards shall be designed to have arc protec
limiting arcing fault effects to the place of origin ONLY.
addition, all possible Arc protective measures to limit {
effects of an arc shall be employed and all poss
protection to limit the effects of internal arcing faults f{
inside the switchboard shalbe employed as detailed
clause8.5.5

(deviations from requirements in this clause if any, shall
clearly spelt out in the offer)

8.5.8 Withdrawable plug in modules Specifications

Yo

Yo

8.5.8

All the plug-in modules shall contain an MCCB or &PCB
with a doorcoupling rotary operating mechanism, fo
breaker closing and manual opening. The shaft/handle st
be joined to a knob at the compartment door.

Modules frame shall be made of stainless (protected ags
corrosion) steel plates at least 2mm thick.

The plugin modules shall have a special contact mechan
that allows changing their position while the compartme
door is closed.

Thewithdrawable plug in modules contact mechanism sh
control the connection of the withdrawable module unit
the switchboard compartment bus bar and feeder pov
contacts. The following positions shall be possil
(a) Idle (disconnected) modeMain circuit open & auxiliary

circuit open

Page87 of 181 eéeéeéecé.

Bidders seal or stamp Technical schedules

April 2018




Tender for rehabilitation of Gitaru Power Station

Generator MVSwitchgear, LV Switchboardsd Protection systems

D

Ken Gen

Encorgy for the nation

Tender
clause

Particulars

Compliance
Yes or No

Deviation

(b) Test modeMain circuit open & Auxiliary circuit closec
(c) OperatingMode-Main circuit closed & Auxiliary circuit
closed

The withdrawable plug in modules contact mechanism sk
have the following features
(a) Shall be operated by a key (rod) that shall be inserted
the plugin module while the compartment door is st
closed.

(b) The Key shall be operated in a rotary motion usin
small force, a maximum rotatory force of 10 Nm.

The following contrd elements for the contact mechanis
shall be on the withdrawable plug in modules compartme
door:
(@) the two key insertion positions
(b) a display window showing the operating mechanis
mode with the following colours green for idle mode, bl
for ted mode and red for operating mod¢
(c) Contact mechanism service opening cover with lock
provision to prevent unauthorised contact mechanig
operation.

A mechanical interlock shall prevent opening tl
compartment door when the contact mechanisia in
operating mode.

Module shall have mechanical locking/unlocking latchg
for locking the plugin module in place in the compartmer
Mechanical unlocking latches shall have to be pressecd
user before removing the unit from the compartment.

Modules shall also have provisions (handles) at the fr
side to ease carrying the module out of the compartmen

Modules shall have a 'pull out lock' to prevent it from fallir
down when you pull it out. The pulbut lock shall make sur¢
you can pll out the module only as far as necessary bef
lifting up.
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Yes or No

Deviation

Modules shall have steel plate separating the bus bar & ¢
terminals contacts at the back of the module from t
switchgear and associated circuitry on the front side of
module. Control and switchgear devices and the circuit
shall be mounted on the front side (facing compartme
door) of this plate.

Bus bar contacts and outgoing feeder contacts shal
separated at both ends

MCCB & MPCB shall only be actuable from the
compartment door only if the compartment door is close(

Module shall have a control plug at the side or front of t
module

Modules shall be withdrawable and inseable while the
bus bars are energized.

Modules shall bgositioned to test or operating mode or]
if the MCCB/MPCB is off.

Control plug extension cable at least three meters long s
be provided for testing of the modules outside t
switchboard. The cable shall plug in to the compartmé
control plug port and the plugin module control cable plu

8.5.9 Distribution/panel board specifications

Yo

Yo

8.5.9

The distribution boards if mounted on a switchboa
compartment shall not be connected to the distribution Kk
bars of the switch board and ghall be completely isolate
from the switch board bus bars. It shall be supplied by ¢
withdrawable plugin module.

MCBds/ MPCBO s shall be m ¢
MPCB&ds/ MCBO6s shall be I in
the feeder cables using insulated copper strips/bars

It shall be possible to easily replace an MCB without shut
down the whole board.
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Yes or No

Deviation

The distribution board, bus bars shall be insulated or st
have shutters or any other proper mechanism of cover
bus bars in order to prevent users from coming into cont
with the bus bars while r
shall be insulated vhave an IP protection of 4X

For distribution boards mounted on a switchboa
compartment, copper strips/bars shall be used to termin
t he panel boar ds o out goi

compartment.Power terminal blocks meeting requiremen
of clause 3.6.4.4 or higher shall be used to connect

cables with conductors sized 35nfhand below for free
standing distribution boards

Neutral and protective earthing (PE) connection termin
shall be provided

The distribution boards shallmeet the basic rating
requirements in clause 8.5.9.8

8.6.1 Ai

r Circuit Breakers, ACB

Yo

Yo

Each circuit breaker shall be provided with three contg
mechanism positions i.e. service, test and isolated. T
shall also be fully withdrawn position.

A hand operated handle shall be used for cranking the A
into position. Rotary motion willbe used to crank th¢
breaker with minimal rotary force requirement

8.6.1

Each circuit breaker shall be mounted on a carriage to ¢
ease of withdrawal onto the circuit breaker truck.

The carriage shall be fixed in the compartment and shall
allow complete withdrawal of the air circuit breaker outsid
its compartment without the use of purposely built trolley,

A purposely built trolley shall be provided equipped with
lowering/raising gear to lower the air circuit breaker to th
floor and toraise the circuit breaker to its compartment |
one switching operator.
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Deviation

Air circuit breakers of the same current and voltage ratin
shall be fully interchangeable, both electrically ar
mechanically.

ACBO s of di fferent notu ber
interchangeable.

Automatically operated safety shutters with padlocki
facility shall be provided in the breaker carriage for bus bz
isolation

Control cable and plug for connecting circuit breakg
controls to switchboard shall beffered with a latching
mechanism to prevent accidental disconnection while
operation

An extension cable for the ACB control cable at least 3m |
with both male and female connectors shall be providec
all ow testing of oathe ACBSO

All auxiliary contacts of the breaker shall be connected
the auxiliary terminals. These shall include breaker ON/O
status contacts, motor contacts, trip/close inputs, t
outputs, trip reset input etc. spare contacts shall all be wi
to the terminals and onwards to the panel terminal block

Air circuit breakers shall have a minimum of twelve (11
SPST auxiliary contacts for breaker open/close sta
irrespective of rating or application

Limit switches shall be provided fostatus indication of
circuit breaker contact positions (service, test, withdrawn

ACBO s shall have me c han
following operations:
(a) Tripping the circuit breaker by attempted isolation
(b) Closing or opening the circuit breakevhen in an
i ntermedi ate position
ofully withdrawndé posi
(c) Closed circuit breaker being withdrawn from or
inserted into the o0ser
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Deviation

dCl osing of the circuit
position when the auxiliary cotacts are not fully
made

(e) .Opening or closing the Compartment door with th
breaker closed/ONf) Closing the circuit breaker in
service position with the compartment door open

A electronic trip unit shall be provided with all the featurg
as perclause 8.6.1.11 for all circuit breakers

Clear instructions on cranking the breaker in and ol
placing the purposely built trolley on the carriage ar
lowering and raising operations shall be inscribed on a pl
to be mounted on the switchboard atposition to be agree
upon with the project engineer.

Maintenance operations necessary on the breaker ang
accessories e.g. carriage, trolley moving parts shall
provided

Circuit breaker internal structural, mechanical an
electrical drawings shall be provided. Clear instructig
manual for internal assembly/disassembly shall also
provided. The manual shall allow maintenance personne
be able to replace internal parts such as trip coils, charg
spring etc.

8.6.3 M

ouldedcase circuit breakers, MCCB

Ya

Yo

8.6.3

MCCBG&6s rated 160A and abo
rating given in clause 8.6.3.2
(deviations from requirements in this clause if any, shall
clearly spelt out in the offer)

Al | MCCBO0s rated above 16
unit and support Modbus RTU (RS 485) serial
communication.

There shall be two types of electronic trip units (ETU) for
al |l MCCB6s rated over 160
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Deviation

(a) Line protection ETU for cable feeder nubes MCCB
(b) Motor protection ETU for motor DOL starter modules
MCCB

Line protection electronic trip unit shall havae functions
and features in clause 8.6.3.6

Motor protection electronic trip unit shall havéhe
functionsand features in clause 8.6.3.7

MCCB Data and functions listed in clause 8.6.3.8 shall k
accessible from SCADA via Modbus RTU communicatio
interface to plant control system

8.6.4 Automatic Transfer Controller (ATC)

Yo

Yo

8.6.4

AutomaticTransfer switches/ Controllers (ATC) to be
provided shall meet the requirements in clause 8.6.4
(deviations from requirements in this clauseaiy, shallbe

clearly spelt out in the offer)

8.6.5 Motor Protection Circuit breaker, MPCB

Yo

Yo

8.6.5

Motor Protection Circuit breakers, MPCB to be provided
shall meet the requirements in clause 8.6.5

(deviations from requirements in this clauseaifiy, shallbe
clearly spelt out in the offer)

8.6.7 Current transformers, CT

Ya

Yo

8.6.7

low voltageswitchboard current transformers to be
provided shall meet the requirements in clause 8.6.7
(deviations from requirements in this clauseay, shallbe

clearly spelt out in the offer)

8.6.8 Voltage transformers, VT

Ya

Yo

8.6.8

low voltageswitchboard voltage transformers to be
provided shall meet the requirements in clause 8.6.7
(deviations from requirements in this clauseafy, shallbe

clearly spelt out in the offer)
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8.6.9 Withdrawable Cable Feeder Modules

Yo

Yo

8.6.9

Withdrawable cable feeder modules rated above 125A sk
contain an MCCB with the following features:
T The MCCBO6s shall have
Modbus RTU communication interface
1 The MCCB serial output shall be connected to a
serial device server for dateansmission to SCADA
system

Withdrawable cable feeder modules rated below 100A st
contain an MPCB and a digital current transducer

250A rated cable feeder modules shall contain

following:(a) 315A MCCB meeting requirements in clau
8.6.3(b) At least 1(one) current transformer meetin
requirements in clause 8.6.7 for the digital AC ammétr
At least 1(one) Digital panel AC ammeter meeti
requirements of clause 3.4(8) MCCB isolating switch
joined to a knob at the compartment do

125A rated cable feeder modules shall contain
following:

(@) 160A MCCB meeting requirements in clause 8.¢
(b) MCCB isolating switch joined to a knob at t
compartment door.

63A rated cable feeder modules shall contain the followi
(a) 63A MPCB meeting requirements in clause 8.
(b) a threephase digital AC current transducer meetir
requirementin clause 8.6.6, with the serial output wired i
a multi droop bus to the serial device seny
(c) MPCB isolating switch joined to a knoht the
compartment door.

32A rated cable feeder modules shall contain the followi
(a) 32A MPCB meeting requirements in clause 8.
(b) a threephase digital AC current transducer meetir
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Deviation

requirementin clause 8.6.6, with the serial output wired i
a multi droop bus to the serial device sery
(c) MPCB isolating switch joined to a knob at t
compartment door.

For each cable feeder module, Potential free contacts
be provided for a minimumof six signals listed in claus
8.6.9.10

8.6.10 Withdrawable Motor DOL (Direct on line) starte
feeder modules

Ya

Yo

55KW standard sized withdrawable motor DOL feeg
modules, shall meet the following minimum requirements
a) Shall have 160AMCCB meeting requirements in
clause 8.6.3
() The MCCB shall have a motor protecti
electronic trip unit with an LCD display
(i) The MCCB serial output shall be connect
serial device server for data transmission
SCADA system
(i) MCCB LCD display shall be configd to
indicate the motor currents and motor status
8.6.10 b) Shall have a 75KW contactor
() Rated for DOL starting of 100hp (75KW
motors
(i) Rated continuous current of 160A at 400
ambient temperature
(i) Insulation rated at 1000V AC
(iv) With at least 2NO and 2NC potential fre
contacts
c) Shall the following devices
(i) At least 2(two) miniature circuitbreakers for
control circuit protection

(i) At least 2(two) contactor relays
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Tender for rehabilitation of Gitaru Power Station

Generator MVSwitchgear, LV Switchboardsd Protection systems

D

Ken Gen

Encorgy for the nation

Tender
clause

Particulars

Compliance
Yes or No

Deviation

(i) A set of interface relays with SPDT contacts
(iv) A current transformer meeting requiremeiin
clause 8.6.7 for panel meter

Or

An MMC shall be offered for the following configuration
MCCB + MMC + Contactorjn which case the equipmen
shall be offered with exceptions only as detailed in cla
8.6.10.10(g)

32KW standard sized or smatlized withdrawable motol
DOL starter modules, shall meet the following minimu
requirements:

a) Shall have 63A MPCB meeting requirements in
clause 8.6.5
b) Shall have an 37KW contactor
() Rated for DOL starting of 50hp (37KW) moto
() Rated continuous current of 80Aat 40°C
ambient temperature
(i)  Insulation rated at 1000V AC
(i) With at least 2NO and 2NC potential fre
contacts
c) Shall havea three phase digital AC current
transducer meeting requiremen clause 8.6.6,
with the Modbus RTU serial output wired in a mul
droop bus to the serial device server
d) Shall the following devices
(i) At least 2(two) miniature circuitbreakers for
control circuit protection
(iv) At least 2(two) contactor relays
(v) A set of inteface relays with SPDT contacts
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Tender for rehabilitation of Gitaru Power Station

Generator MVSwitchgear, LV Switchboardsd Protection systems

D

Ken Gen

Encorgy for the nation

Tender
clause

Particulars

Compliance
Yes or No

Deviation

(vi) A current transformer meeting requiremerira
clause 8.6.7 for panel meter

Or

An MMC shall be offered for the following configuration
3P MCB + MMC + Contactorin which case the equipmen
shall be offered with exceptions only as detailed in cla
8.6.10.10(g)

The Motor DOL starter Withdrawable plug in modules sh
have a minimum of the following devices mounted on th
compartment doors
(a) 1(one)Digital panel AC ammeter meeting requiremer
of clause 3.4.2.3
(b) 3(three)illuminated pushbutton (ON/OFF/TRIP RESE
(c) 3(three) status LED lamps (trip, service position, t{
position)
(d) 1(one) Running houros
(e) 1(one) 3position key-operated switch for moto
start/stop interlock LOCAL/MAINTENACE/REMOTE.
Or

An MMC shall be offeredn which case the equipment sha
be offered with exceptions only as detailed in clag
8.6.10.10(g)

Potential free contacts shall be providest & minimum of
eleven signabutputs listedn clause 8.6.10.8 for each motg
DOL starter module

At least three command inputs with a 24/110VDC commc
supply shall be provided for each motor DOL starter mod
as detailed in clause 8.6.10.9
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Tender for rehabilitation of Gitaru Power Station

D

KenGen
Generator MVSwitchgear, LV Switchboardsid Protection systems i e
Tender . Compliance o
Particulars Deviation
clause Yes or No
8.8 INSPECTION AND TESTING Y2 V2
The contractor shall test all the generator MV switchgea
equipment as described in clause 8.8 and as per relevar
8.8 standards
(deviations from requirements in this clause if any, shall
clearly spelt out in the offer)
8.9 TRAINING Y2 Y2
The contractor shall offer all the training as described in
clause 8.9
89 (deviations from requirements in this clause if any, shall
clearly spelt out in the offer)
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Tender for rehabilitation of Gitaru Power Station

D

KenGen
Generator MVSwitchgear, LV Switchboardmd Protection systems SR
C.GUARANTEED TECHNICAL PARAMETERS
Tender o Bidders
i i Employer Minimum
clause | Particulars Unit . Guaranteed
Requirements ]
figure

1. GENERAL SPECIFICATIONS

1.135

1.13.5 Portable Computers

Ruggedness Y Tested as per MIISTD 810G
in accordance with MIESTD
Drop test Ya 810G, Method 516.6
Procedure IV
in accordance with MILESTD
Shock test Yo 810G, Method 516.6

Procedure |

Vibration Resistance test

Yo

in accordance with MIESTD
810G, Test Method 514.¢
Procedure |

Dust Resistance

Yo

in accordance with MIESTD
810G, Method 510.5,
Procedure | (Dust)

Humidity test

Yo

in accordance with MIESTD
810G, Method 507.5,
Procedure I

Altitude test

Yo

in accordance with MILSTD
810G, Method 500.5,
Procedure | (Storage) and Il

High Temperature test

Yo

in accordance with MILSTD
810G, Method 501.5,
Procedure | (Storage) and Il

bench handling test

Yo

in accordance to the MH
STD810G, Method 516.6
Procedure VI
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Tender for rehabilitation of Gitaru Power Station

D

KenGen
Generator MVSwitchgear, LV Switchboardmd Protection systems SR
Tender o Bidders
i i Employer Minimum
clause | Particulars Unit . Guaranteed
Requirements ]
figure
in accordance to the MH
Crash hazard test STD810G, Method 516.5
Procedure V
Il ntelE Go/700ei@
Processor type ) . .
with Intel® HD graphics 630
No of processor cores Ys O 4 cores and
Processor speed Yo 02. 80GHz
Processor L3 cache Yy 06 MB
Memory bus speed Yy 02400Mhz
RAM Y 08192 MB240D DR
512 GB, M.2 NVMeMLC
Solid state drive Y Solid State Drive (No har
disk allowed)
Latest Genuine 64bi
_ Windows (windows10 or
Operating Systems: Yo , .
higher) ultimate or
professional edition
Fully activated complet
y licensed 64bit latest editiol
’ Microsoft office (2016 or
higher
Applications y Latest edition and license
’ VMware Workstation Pro
Activated, latest editior
Yo licensed, Kaspersky intern
security antivirus
) ) DVD+/-RW Super Multi DL
Optical Drive: Yo : .
- external drive with USB 3.(
At least 15.6 inch, 16:9,
Display Yo 1920x1080 pixel Diagonal
LED backlit colour LCD
Pagel00of 181 eeeeéeéée.
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Tender for rehabilitation of Gitaru Power Station

D

KenGen
Generator MVSwitchgear, LV Switchboardsid Protection systems i e
Tender o Bidders
i i Employer Minimum
clause | Particulars Unit . Guaranteed
Requirements i
figure
Camera and Microphone Y% At least 720p HD Webcam
o Integrated Intel  Gigabil
Integrated Communications Ya _
Network Connection
Intel® Dual Band Wireless
AC 8265 802.11
Integrated Wireless Y AC/a/blg/in (2x2) WiFi +
Bluetooth® 4.2  Combg
Adaptor*(vPro)
Security Lock Slot plus ste
Integrated Security Ys cable (5.5mm thick) with a
combination lock
Two (2) USB 3.0, and One (1
USB Interfaces Ya
USB 2.0
. HDMI Display Port & VGA
Display port
port
_ stereo microphone in 1 stere
Audio .
headphone/line out
Communication port RJ45 ethernet port
docking connector power §
Connectors
secondary battergonnector
Touchpad  with  on/off
Pointing Devices Yo button, twoway scroll,
gestures, two pick buttons
Fullsize, spill  resistan
Keyboard Yo . .
keyboard with drains
Mouse Yo optical wireless mouse
Warranty Yo 2 Year Warranty
Battery Y% 9-cell (90 WHIr) Li-lon
240V AC, 50Hz, 3pin British
Power Supply Y
plugs
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Tender for rehabilitation of Gitaru Power Station

D

KenGen
Generator MVSwitchgear, LV Switchboardmd Protection systems SR
Tender o Bidders
i i Employer Minimum
clause | Particulars Unit . Guaranteed
Requirements i
figure
) Genuine Leather Carryin
Carrying Case Yo
Case
2. GENERAL TECHNICAL SPECIFICATIONS
3.4.24 Digital Panel Indication Meters| %4 Yo Y
Digital AC voltmeter maximun| V 600
input voltage rating (AC)
Digital AC voltmeter input
_ \Y 0.1
resolution
Digital AC ammeter maximun| A .
input current rating (AC)
Digital AC ammeter inpul
_ mA 1.0
resolution
Digital indication meters (4 A
m
20mA) nominal input current DC +20
range
3.4.2.4 Digital indication meters (4
Digital - - WA 110
g 20mA) input resolution
Panel  "Accuracy Class, according to IE y Class 1
(ot ass
on Type of display Yo seven segment LED
Meters —
No of LED digit characters No 6
Size of LED digit characters mm 14.2
Display range (count) no. -99999 to 99999
Minus sign,
Display Indicators Ya decimal point,
LED lamps
Display update rate Y 3 per second
Analogue to digital conversion
Yo 50 per second
rate
power supply input range V DC | 90-300
Operating temperature °C 0-55
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Tender for rehabilitation of Gitaru Power Station

D

KenGen
Generator MVSwitchgear, LV Switchboardmd Protection systems SR
Tender o Bidders
i i Employer Minimum
clause | Particulars Unit . Guaranteed
Requirements i
figure
Ingress Protection as per IE
no IP66
60529
Digital AC voltmeter Modbug _
: Vs to be provided
serial output
3.4.5 Digital PaneMulti -Function Meters | % Yo Yo
AC input voltage range Phade-
V AC | 3~ 400 (+ 20 %)
neutral L-N
AC input voltage range Phade-
V AC | 3~ 690 (+ 20 %)
phase EL
Ratednput threephase current | AAC | 1 or5 (selectable)
Continuous current rating AAC |10
Surge withstand capability AAC |100forls
, ) 3P4W i.e. 3 phases,
input Connection type ¥
conductors
Accuracy class as per IEC 6155
3.4.5 Ya 0.2
. . 12
Digital Voltage and current metering
Panel 0.2
accuracy as peleC 6155712
Multi - . :
Active power energy meterin
Functio Yo 0.2
accuracy as per IEC 615572
n , -
Nominal auxiliary power suppl
Meters y P PPY VDC | 110 + 20%
voltage
Monochrome, graphica
Display type Y% LCD, light backlighting, dark
text and digits
Display Size W X H mm O 72 X 54
S Ethernet 10/100 baseTX
Communication interface Y%
(fast Ethernet)
Communication protocol Yo Modbus TCP/IP
Enclosure dimensions W x H mm 96 x 96
Type of conductor connections | % Screw terminals
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Tender for rehabilitation of Gitaru Power Station

D

KenGen
Generator MVSwitchgear, LV Switchboardsid Protection systems i e
Tender o Bidders
i i Employer Minimum
clause | Particulars Unit . Guaranteed
Requirements i
figure
Degree of protectiomccording to P 65
IEC 60529 on the front
Operating temperature range oC -10 to +55
3.4.8 Serial device server Y Yo Y
Number of serial interfaces no. 4
Type serial port Yo RJ45 or terminal block
EIA serial communication
protocols supported via softwar 12 RS485, RS422, RS232
selection
Serial interfaces full Modbus RT
Yo must be supported
support
Serial interfaces baud rates Y up to 230 kbps
Protocol conversion requiremeni % Modbus RTU tdModbus TCP
Transparent Modbus TCP Clie
. Yo must be supported
or Server operation mode
3.4.8 Number of Modbus TCP maste .
) no. O 16
Serial | supported inslave (server) mode
device | Number of Modbus TCP slavi .
, , no. O 32
server | supported in master (client) mod
Integratedfully managed etherne .
. %) required
switch support
10/100/1000 Base-TX and
Type of Ethernet supported Y%
100BaseFX
No of Ethernet ports no. 4-8
Support for various fibre optig .
. . . Yo required
and twisted pair port options
Type ofconnectors Y% LC/SC/ST & RJ45
Ethernet Switching latency ts 05
Ethernet Switching bandwidth | Gbps | 1.2
Cyber security features Y required
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Tender for rehabilitation of Gitaru Power Station

D

KenGen
Generator MVSwitchgear, LV Switchboardmd Protection systems SR
Tender n Bidders
i i Employer Minimum
clause | Particulars Unit . Guaranteed
Requirements i
figure
() Meets IEEE 161
Rugged Rating for Reliability i (i) Exceeds IEC 61850
Harsh Environments (i) Exceeds IEC 61803
(iv) Exceeds IEC 61006-2
Operating temperature range oC -40 to +85
Contains no moving parts such 4 )
Yo required
fans
Enclosure Y Galvanised steel
Nominal auxiliary power suppl
y P PPY VDC | 110 £ 20%
voltage
Fully integrated power supply (n )
required
external adaptors)
. . Similar to numerical
Environmental Testing. ) i
protection relays
Number of SPDT alarm relays | no. O 1
3.5.3 Control Contactor Relays 7 Ya Ya
3.5.3 | Manufacturer Yo Siemens or ABB only
Control 3RH2/3RH1/NFZ or other
Contact | Mmodel and type Y compliant
or bidder to state
Relays |"Number Contacts: Y ASPST or 8SPST
Contacts continuous  curren ,
. A O 3
rating at 110vVDC
Magnetic coil voltageating VDC |24 0r110
Magnetic coil maximum power R
. . _ W 04
rating for closing and holding
base unit with an auxiliary]
Structure Yo _
plug unit
, single unit i.e. without a
Mounting Structure Y%
separate base
Number of contacts on base unit no 4
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Tender for rehabilitation of Gitaru Power Station

D

KenGen
Generator MVSwitchgear, LV Switchboardsid Protection systems i e
Tender o Bidders
i i Employer Minimum
clause | Particulars Unit . Guaranteed
Requirements i
figure
Number of contacts on auxiliar
, no 4
unit
Connection type Y screwtype terminals
_ Snapon mounting on a DIN
Mounting type Y _
rail
Size of relays (siemens) Y S00
Insulation voltage Vv 690
Degree of pollution Y 3
Surge voltageesistance 6kV
surge suppressor devices acrg _
. Y to be provided
relays coils
6 PARTICULAR TECHNICAL SPECIFICATION: GENERATOR MV SWITCH GEAR
6.2.1 MV Switchgear Technice
. 5 s A
Characteristics
Rated voltage: Kv 17.5
Rated frequency: Hz 50
Rated poweifrequency withstand| kV 50
voltage to earth,1minute rms
6.2.1 Rated lightning impulse
MV withstand voltage to earth kV 110
Switchg | 1.2/50 ps
ear Rated shortime  withstand| kA 63
Technic| current rms
al ) o secon
Ratedduration of short circuit 3
Charact ds
eristics | Rated peak withstand current | kA 173
Rated continuous current of bu
. Arms | 4300
bar @4®C ambient temperature
Rated continuous Generator C
A rms | 5000
current @4®°C temperature
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Tender for rehabilitation of Gitaru Power Station

D

KenGen
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Tender o Bidders
i i Employer Minimum
clause | Particulars Unit . Guaranteed
Requirements i
figure
Internal arc category, IA@s per
Yo A, FLR
IEC 62271200:
Internal arc performance .
Vs 063 kA / 0. 3s
@17.5kV
Loss of service continuit
Ya 2B
category, LSC
Partition class as per IEC 6227
7 PM
200:
Number of phases no 3
Switchgear insulation medium | % air
No of cubicles no. 2 or 3 (bidder to state)
Generator CB cubicle switchin )
_ 2 withdrawable VCB
device
GSU transformer cubicle )
o : Yo none, Bus riser panel
switching device
Auxiliary(station)  transformer , .
. . _ Ys fixed load breakswitch
cubicle switching device
MV switchgear design standard | %2 IEC 62271200
AC disconnectors and earthin
. . . Ys IEC 62271103
switches design & testing:
Generator circuit breaker desig y IEEE C37.013 0
& testing standard: * | IEC/IEEE 6227137-013
GCB rated shortircuit breaking | kA 63
current @17.5kV: rms
GCBrated Asymmetrical breaking kA 86
current @17.5kV: rms
GCBrated breaking current DC
% 65
component
GCB making current @17.5kV | kA 173
GCB rated short time withstan
Ya 63KA,3s
current:
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Tender for rehabilitation of Gitaru Power Station
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Tender o Bidders
i i Employer Minimum
clause | Particulars Unit . Guaranteed
Requirements i
figure
GCBarc quenching medium Y% vacuum
Load break switch interrup
) KVA | 1250
rating:
Switchgear operating ambier|
oC 0-40
temperature:
Altitude of installation m 930
Humidity % 95
Seismic/vibration withstand g 0.25
Enclosure Ingresgrotection IP 42
Degree of protection of th
. " IP 2X
internal partitions:
External cable/insulated bus bar
. 2 from bottom
connections
Seismic withstand type testing | Y As per IEEE 692
6.2.5 MV Cabling and Solid Insulated Bj
Ya Yo Ys
Bars
6.2.5.1 | Rated continuous current: @4C | A 0100
Station | Rated shortime current | KA/s 50/3
transfor | withstand: rms
mer MV | Rated peak withstand current: | kA 125
cables kV
Rated operating voltage: 17.5
rms
Rated Power frequency withstar kV 38
voltage to earth,1minute rms
Rated lightning impulse
withstand voltage to earth kV 95
1.2/50 ps
Design and testing standard Yo IEC605022
Operating temperature range oC 0-45
Rated continuous current: @4C | A rms | 5000
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Tender o Bidders
i i Employer Minimum
clause | Particulars Unit . Guaranteed
Requirements ]
figure
Rated shortime current | kA/s
, 63/3
6.2.5.2 | withstand: rms
GSU Rated peak withstand current: | kA 173
kV
transfor Rated operating voltage: 17.5
mer LV rms
side Rated Power frequency withstar] kVrm 50
interco | voltage to earth,1minute S
nnectio | Rated lightning impulse
n solid| withstand voltage to earth kV 110
insulate | 1.2/50 ps
d _ _ IEC 622711 and
Design and testing standard Ya
busbars IEC 62271200
Operating temperature range oC 0% 45
6.4.2 Vacuum Generator Circuit breake
Ya Yo Ys
(VGCB)
Number of poles no. 3
kV
Rated Voltage: 17.5
rms
6.4.2 Frequency: Hz 50
o Rated Power frequency withstar] kV
Vacuu _ 50
voltage to earth,1minute rms
m
Rated lightning impulse
Generat|
withstand voltage to earth kV 110
or
o 1.2/50 ps
Circuit : -
Rated short time withstan{ kA
breaker 63
current: rms
(VGCB) : —
Rated duration of short circuit: | sec 3
Rated peak withstand current: | kA 173
Rated continuous current @4C
_ Arms | 5,000
ambient temperature
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Tender o Bidders
i i Employer Minimum
clause | Particulars Unit . Guaranteed
Requirements i
figure
Asymmetrical breaking current @ kA 86
17.5kv rms
DC component: % 65
Rated short circuit making
KA 173
current @17.5KV
_ _ IEEE C37.013 0
Design and testing standard: Ya
IEC/IEEE 6227437-013
Switching medium: Y vacuum
Ratedoperating sequence: Y CO0830mino CO
Endurance classes: Y E2- M2
Auxiliary voltage operating range V DC | 246220
Rated auxiliary voltage: VDC | 110 = 30%
Make time ms <75
Total break time ms <60
Pole Centre distance mm O 300
Supply for operating mechanism V DC | 110 £ 20%
Rated operating ambier
oC 0-40
temperature:
Number of auxiliary contacts: Yo 12NO+12NC
Number of shunt release no. 2
_ _ Electrical and Manual (hang
Operating Mechanism %)
crank)
Mechanical ON and OFF pus|
, Yo yes
buttons to be provided
Mechanical operations counter t
: %] yes
be provided
Mechanical indicators for oper
: Yo yes
closed state to be provided
Mechanical indicators for spring
charged or discharged state to | 14 yes
provided
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Tender o Bidders
i i Employer Minimum
clause | Particulars Unit . Guaranteed
Requirements ]
figure
Mechanical indicators to show thi
position of the circuit breaker in
the compartment i.e. service | % yes
disconnected position to b
provided
Climatic ambient conditions
. . Yo Class 3K4
rating according to IEC 60721
Biological ambient conditions
. . Y Class 3B1
rating according to IEC 60721
Mechanical ambient condition:
. . Yo Class 3M2
rating according to IEC 60721
Chemically active substancg
. . Yo Class 3C2
rating according to IEC 60721
Mechanically active substance
. . Y Class 3S2
rating according to IEC 60721
Truck frame welded sheedteel .
. mm O 4
thickness
Auxiliary switch contacts tc
indicate the  service ani
. " Ys 4 NO + 4 NC
test/disconnected position of th
truck
Interlocking to earth switch mechanical & electrical
Interlocking to compartment doo mechanical & electrical
6.4.3 Earth Switch b7 Yo Y
Number of poles no. 3
Insulating medium Y Air
6.4.3 Tl - ;
Earth Rated voltage \ 17.5 kv
Switch Ratedrequency Hz 50
Rated poweifrequency withstand
_ kV 50
voltage,1min
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Tender o Bidders
i i Employer Minimum
clause | Particulars Unit . Guaranteed
Requirements i
figure
Rated lightnin impulse
, J J P kV 110
withstand voltage, 1.2/50 ps
Rated shortime  withstand| kA/se
63 /3
current cs
Operating mechanism Y Motor
Position indication Y Mechanical &Electrical
Electrical switching capacity Y No load
Auxiliary switch Y 8 NC+8 NO
Rated auxiliary voltage VDC | 110 = 20%
Mechanical endurance clas
. Yo M1 or M2
according to (IEC 62274102
Mechanical endurance, No. ¢ .
] no. 02000
operating cycles
Earth switch class as per IF
7 Elor E3
62271-102
Interlocking to switching device mechanical & electrical
Interlocking to compartment doo mechanical
6.4.4 Load Break Switch Y% Yo Y
Number of poles no. 3
Insulating medium Yo Air
Rated voltage kV 17.5 kv
Rated frequency Hz 50
6.4.4 Rated poweifrequency withstand
_ kV 50
Load | voltage,1min
Break | Rated lightning impulse
. _ kV 110
Switch | withstand voltage, 1.2/50 ps
Rated shortime  withstand| kA/se
63 /3
current cs
Rated continuous current @4C .
_ A 050
ambient temperature
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Tender o Bidders
i i Employer Minimum
clause | Particulars Unit . Guaranteed
Requirements i
figure
Operating mechanism Y% Motor
Position indication Y Mechanical &Electrical
Electrical switching capacit
KVA | 1250
@17.5 kV
Auxiliary switch Y 8 NC+8 NO
Rated auxiliary voltage VDC | 110 = 20%
Mechanical endurance clas
. 7 M2
according to (IEC 62274102
Mechanical endurance, No. ¢ .
, no. 010000
operating cycles
Earth switch class as per IE
Ya Elor E3
62271-102
Interlocking to switching device mechanical & electrical
Interlocking to compartment doo| mechanical
6.4.5 Current Transformers Y Yo Y
6.4.5 Number of secondary cores no. 4
Current | Construction Y% dry cast resin
Transfo "Rated  shortime  thermal| KA/se
, 63/3
'Mers | withstand current: c
Rated peak withstand current | kA 173
Rated operating voltage kV 17.5
Basic insulation Level,1.2/50 ps | kV 110
Power Frequency Withstand,
_ kV 50
minute
Design and testing standard Y% IEC 61869
6.4.6 Voltage Transformers Y% ) Yo
6.4.6 VT ratio %) 15kv/110V
Voltage ["construction Y dry cast resin
Transfo . .
Rated primary operating voltage .
rmers kV 24/ a3
un
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Tender o Bidders
i i Employer Minimum
clause | Particulars Unit . Guaranteed
Requirements i
figure
Continuous voltage overloa
. Ys >120% Un
capacity:
Basicnsulation Level,1.2/50 ps | kV 110
Power Frequency Withstand,
, kV 50
minute
Design and testing standard Ys IEC 61869
6.4.7 Surge Diverters Ya Yo Y
Nominal discharge current, In | KA O1l1
Maximum continuous operating
kV 48
voltage, Uc
Rated voltage, Ur kV 60
Long duration current impulse | A 0326
High current pressure relief KA 021
6.4.7 Low current pressure relief A 0600
Surge . .
_ High-current impulse KA 0101
Diverte : — -
Maximum  permissible static .
rs ) Nm 0350
service load
Maximum permissible servic .
Nm 0500
load (MPSL)
_ . kKJ/KV |
Energy absorption capability U 03. 5
r
Design and testing standard Y% IEC 600994
7 PARTICULAR TECHNICAL SPECIFICATION: PROTECTION SYSTEMS
7.4.2 Principal Technical Specifications fg
. . R Y A
all Numerical Protection Relays/IEDs
7.4.2 Mechanical, electrical &
Princip | environmental protection ang as per IEC 60255
al immunity
Technic | Rated operating ambient
oC 0-55
al temperature:
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Tender o Bidders
. i Employer Minimum
clause | Particulars Unit . Guaranteed
Requirements i
figure
Specific| Relay ingress protection on th .
P y N P IP 0514
ations | front as per IEC 60529
for all | Relay ingress protection on th .
_ IP 020
Numeri | back as per IEC 60529
cal All protection IED's voltage an R
. . % O00. 3
Protecti | current metering accuracy
on All  protection IED's powe R
_ % 00. 5
Relays/ | metering accuracy
IEDs | All protection IED's Auxiliary DC
, VDC | 110 £ 30%
Voltage rating
All protection IED's CT input
nominal rating at ambient A 1/5 selectable
temperature of 50C
All protection IED's VT input
. : V AC | 110
nominal rating
All protection IED's CT & V
_ _ Khz >8
inputs Sampling rate
All protection IED's CT Input R
_ A 00. 005
resolution
All protection IED's VT Input R
. \Y 00. 01
resolution
Al | protection
voltage measurement toleranes
_ % <+0.3
ambient temperature of @ -
500C and 100% humidity
Al | protection
measurement tolerance é -
] mHz |O N1O
ambient temperature of @ -
500C and 100% humidity
Al l protection .
: .| A 05
outputs continuous current rating
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i i Employer Minimum
clause | Particulars Unit . Guaranteed
Requirements i
figure
at 120v DC and ambien
temperature of 50C
Al protection
outputs Make current rating for .
A 030
1second at 120V DC and ambiel
temperature of 50C
Type of terminals Y screw type
7.4.3 Generator Numerical Protection Relg
e ez Y2 ez
Specifications
No of CT inputs no. 012
No of VT inputs no. 08
No of Binary inputs no. 024
No of Binary outputs no. 024
No of life contacts (watchdog) | no. 01
74.3 No ofanalogue (4-20 mA) inputs| no. 03
Generat No. of setting Groups. no. 04
or No. of function keys no. 04
Numeri
No. of freely programmable LED| no. O1l4
cal
_| IED LCD display type Ya graphical
Protecti _ _
on IED LCD display size mm O 100 X 65
Relays IED Front operating interface Y% Ethernet or USB only
Specific 100 BaseX or 1000BaseX
i fibore optic multimode or
ations | ryne  of IEC61850 etherng _ P
. Y single mode
interface ) )
(bidder to specify type
offered)
no. of IEC61850 ethernet ports | no. 02
Type of IEC61850 ethernet po
7 LC/ST/SC
connectors
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i i Employer Minimum
clause | Particulars Unit . Guaranteed
Requirements i
figure
PTP, IEEE1588v2
] o IRIG BOOX fibre optic DCL
Time synchronisation b . .
(bidder to specify type
offered)
Time synchronisation accuracy | us 010
Time stamping accuracy ms 01
Disturbance recorder Samplin .
Khz |O1
Freq.
Disturbance recorder  Totall secon 540
Duration of fault recording. ds
Disturbance recorder Préault | secon
. . 10/30
/post fault duration recording. ds
capacity of disturbance records i .
) no. 010
non-volatile memory
Disturbance recorder No. 0O .
no. 030
analog channels.
Disturbance recorder No. 0O .
o no. 020
digital channels
capacity of fault logs in non .
P , d g no. 010
volatile memory
Events recording capacity. no. 0200
IED maturity (years in the market years |[O3 and O10
IED Expected production life years | bidder to state
Guaranteed duration of servic .
- years |O15
support and availability of spare
Guaranteed minimum lifetime 0| .
. . years |O15
the relay in operation or storage
The generator protection IEI
support the following integral % Yo Yo
protection andcontrol functions:
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i i Employer Minimum
clause | Particulars Unit . Guaranteed
Requirements i
figure
1.100% stator ground fauli
protection with 20 Hz voltagg - must be supported
injection (64G)
2.100% stator ground fauli
protection by 3rd harmonics (27 Y- must be supported
TH, 59 TH)
3.95% Stator ground faull
_ Yo must be supported
protection (59N/64)
4. Inter-turn  fault protection
Yo must be supported
(59N (IT))
5. Impedance protection (21) Yo must be supported
6. Over excitation protection (24) Y- must be supported
7. Under voltage protectiof27) | v must be supported
8. Reverse power protection (32F Y4 must be supported
9. power supervision (32P/Q) Yo must be supported
10. Temperature supervision (38 - must be supported
11. Under excitation protectior|
Yo must besupported
(40)
12. DC voltage/DC current
, Yo must be supported
protection (59N, 51N (DC))
13. Unbalanced load protectio
Yo must be supported
(46)
14. Phasesequencevoltage
- Ys must be supported
supervision (47)
15. Thermal overload protectiol
Yo must be supported
for the stator (49)
16. Instantaneous over currer
_ Yo must be supported
protection (50/50N)
17. Timeover current protection
Y must be supported
(51/51N)
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i i Employer Minimum
clause | Particulars Unit . Guaranteed
Requirements i
figure
18. Sensitive grouncurrent
, Yo must be supported
protection (51N)
19. Shaft current protectior
Yo must be supported
(50GN)
20. Breaker failure protectior
Yo must be supported
(50BF)
21. Over current protection,
_ Yo must be supported
voltage restrained (51V)
22. Inadvertent energization |
, Yo must be supported
protection (50/27)
23. Overvoltage protection (59) | Y- must be supported
24. VT fuse fail monitoring (60FL] %% must be supported
25. Rotor ground fault protectior
with low frequency injection| % must be supported
(64R)
26. Dir. time-over current
_ Yo must be supported
protection, phases (67)
27. Directional stator ground
_ Yo must be supported
fault protection (67Ns)
28.  Trip-circuit  supervision
Yo must be supported
(74TC)
29. Outof-step protection
) Y must besupported
function (78)
30. Frequency (under & ovel
_ Yo must be supported
protection (81)
31. Lockout (86) Yo must be supported
32. Differential protection (87) Y% must be supported
33. Differential groundfault
_ Yo must be supported
protection, REF (87N)
34. Power swing detection ¢
, Y must be supported
blocking
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i i Employer Minimum
clause | Particulars Unit . Guaranteed
Requirements i
figure
35. Changeover of setting grou
, Yo must be supported
(automatic/programmable)
36. Measured values Y must be supported
37. Switching statistic counters | % must be supported
38. Logic editor Y must be supported
39. Fault recording of analogul
: . Ys must be supported
and binary signals
40. External trip initiation Y must be supported
41. Circuit breaker test &
- Ys must be supported
monitoring
42. Control, Monitoring and
- Ya must be supported
supervision
7.4.4 Generator Stepp Transformer
. : .| Y Y2 7
Protection Numerical Relays Specification
No of CT inputs no. O1l4
No of VT inputs no. 08
7.4.4 | No of Binary inputs no. 038
Generat _ .
No of Binary outputs no. 0214
or Step ]
up No of life contacts (watchdog) | no. O1
Transfo No. of setting Groups. no. 04
No. of function keys no. 04
rmer .
Protect No. of freely programmable LED no. 016
on IED LCD display type Y% graphical
Numeri | IED LCD display size mm O 100 X 65
cal IED Front operating interface Ya Ethernet or USB only
Relays 100 BaseX or 1000BaseX
Specific fibore optic multimode or
. Type of IEC61850 etherne _
ations | Yo single mode
interface . .
(bidder to specify type
offered)
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clause | Particulars Unit . Guaranteed
Requirements i
figure
no. of IEC61850 ethernet ports | no. 02
Type of IEC61850 ethernet po
Vs LC/ST/SC
connectors
PTP, IEEE1588v2 (
IRIG BOOX, fibre optiq
Time synchronisation Y interface
(bidder to specify type
offered)
Time synchronisation accuracy | us 010
Time stamping accuracy ms 01
Disturbance recorder Samplin .
Khz O1
Freq.
Disturbance  recorder  Totg secon 40
Duration of fault recording. ds
Disturbance recorder Préault | secon
. . 10/30
/post fault duration recording. ds
Capacity of disturbanceecords in .
) no. 010
non-volatile memory
Disturbance recorder No. ¢ .
no. 040
analog channels.
Disturbance recorder No. ¢ .
o no. 020
digital channels
capacity of fault logs in non .
P _ y J no. 010
volatile memory
Events recording capacity. no. 0200
IED maturity (years in the market years |O3 and O10
IED Expected production life years | bidder to state
Guaranteed duration of servic .
- years |O15
support and availability of spare
Guaranteed minimum lifetime o .
, ] years |O15
the relay in operation or storage
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Requirements i
figure
The GSU transformer protectig
IED support the following integral %2 Yo Y
protection and control functions:
1. Distance protection (21) Y must be supported
2. Over excitation protection
Yo must be supported
(24)
3. Synchrocheck, synchronizing
) Yo must be supported
function (25)
4. Under voltage protection (27] v must be supported
5. Power protection
, . Yo must be supported
active/reactive power (32, 37)
6. Temperature supervision (38 - must be supported
7. Negative sequence  0V(
_ Yo must be supported
current protection (46)
8. negativesequence voltag
, Yo must be supported
protection (47)
9. Thermal overload protectiol
Yo must be supported
(49)
10. Hot spot calculation and agin
Yo must be supported
(49H)
11. Instantaneous over currer
_ Yo must be supported
protection (50/50N)
12. Inverse timeover current
_ Yo must be supported
protection (51/51N)
13. Circuit-breaker  failure
_ Yo must be supported
protection (50BF)
14. Voltage dependent ove
_ Yo must be supported
current protection (51V)
15. Overvoltage protection (59) | 1 must be supported
16. Neutral voltage displacemer
Y must be supported
(59N)
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i i Employer Minimum
clause | Particulars Unit . Guaranteed
Requirements i
figure
17. VT fuse fail monitoring (60FL] 1~ must be supported
18. Directional over current
_ Yo must be supported
protection (67, 67N)
19.  Trip-circuit  supervision
Yo must be supported
(74TC)
20. Frequency (under & ovel
, Yo must be supported
protection (81)
21. Rateof-frequencychange
_ Yo must be supported
protection (81R)
22. Lockout (86) Ys must be supported
23. Differential protection (87) Yo must be supported
24. Differential groundfault
_ Yo must be supported
protection, REF (87N)
25. Automatic voltage contrg
Yo must be supported
(90V)
26. Measured values Yo must be supported
27. Logic editor Y% must be supported
28. Switching statistic counters | % must be supported
29. Inrush-current detection Yo must be supported
30. External trip initiation Yo must be supported
31. Control, Monitoring and
- Ys must be supported
supervision
32. Fault recording of analogu
, : Ys must be supported
and binary signals
33. Changeover of setting grou
_ Yo must be supported
(automatic/programmable)
34. Circuit breaker test Y% mustbe supported
35. Fault locator FL Y% must be supported
36. Circuit breakers weal
o Ys must be supported
monitoring
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i i Employer Minimum
clause | Particulars Unit . Guaranteed
Requirements i
figure
37. Powerswing blocking Yo must be supported
7.4.5 Station transformers & EDG Protecti
: . Ya Y2 Ys
Numerical Relays Specifications
No of CT inputs for statior .
) no. 04
transformerl,2 &3 protection IEL
No of CT inputs for alternative
supply transformer protectior| no. o7
IED
No of CT inputs for EDC .
, no. 04
protection IED
No of VT inputs no. oy}
7.4.5 034 or 023 0
i specifications
Station | Ng of Binary inputs no. p
transfor Bidder to state the numbe
mers & offered
EDG 025 or 016
i specifications
Protectl No of Binary outputs no. p
on Bidder to state the numbe
Numeri offered
cal No of life contacts (watchdog) | no. o1
Relays | No. of setting Groups. no. 04
Specific | No. of function keys no. 04
ations | No. of freely programmable LED no. 016
IED LCD display type Y graphical
IED LCD display size mm O 100 X 65
IED Front operating interface Y% Ethernet or USB only
100 BaseX or 1000BaseX
fibore optic multimode or
Type of IEC61850 etherne _
, Y single mode
interface ) )
(bidder to specify typeé
offered)
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i i Employer Minimum
clause | Particulars Unit . Guaranteed
Requirements i
figure
no. of IEC61850 ethernet ports | no. 02
Type of IEC61850ethernet port
Vs LC/ST/SC
connectors
PTP, IEEE1588v2 otRIG
) o BOOX, fibre optic
Time synchronisation b . . .
interface(bidder to specify
type offered)
Time synchronisation accuracy | us 010
Time stamping accuracy ms o1
Disturbance recorder Sampling .
Khz O1
Freq.
Disturbance  recorder  Totg secon 40
Duration of fault recording. ds
Disturbance recorder Préault | secon
_ , 10/30
/post fault duration recording. ds
capacity of disturbance records i .
) no. 010
non-volatile memory
Disturbance recorder No. of .
no. 020
analogue channels.
Disturbance recorder No. ¢ .
- no. 020
digital channels
capacity of fault logs in non .
P ) y g no. 010
volatile memory
Events recording capacity. no. 0200
IED maturity (years in the market years |O3 and O10
IED Expected production life years | bidder to state
Guaranteed duration of servic .
- years |O15
support and availability of spare
Guaranteed minimum lifetime o .
, ) years |O15
the relay in operation or storage
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i i Employer Minimum
clause | Particulars Unit . Guaranteed
Requirements i
figure
Station transformers & EDf
protectionlEDs shall each suppo
L . Yo Yo 1
the following integral protection
and control functions:
1. Synchcheck, synchronizing
. Yo must be supported
function (25)
2. Under voltage protection (27] Y- must be supported
3. Power protection
. . 7 must be supported
active/reactive power (32, 37)
4. Negativesequence ove
, Yo must be supported
current protection (46)
5. Phasesequencevoltage
. Ys must be supported
supervision (47)
6. Thermal overload protectiol
Yo must besupported
(49)
7. Over current protection,
Yo must be supported
phase (50/51)
8. Circuit-breaker failure
_ Yo must be supported
protection (50BF)
9. Voltage dependent ove
, Yo must be supported
current protection (51V)
10. High speedhstantaneous ove
_ Y must be supported
current protection (50Hs)
11. Over current protection,
Yo must be supported
ground (50N/51N)
12. Overvoltage  protectior
Yo must be supported
phase/neutral (59,59N)
13. Directional time over current
_ Yo must be supported
protection, phase (67)
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i i Employer Minimum
clause | Particulars Unit . Guaranteed
Requirements i
figure
14. Directional timeover current
protection for groundfaults| 1. must be supported
(67N)
15.  Trip-circuit  supervision
Yo must be supported
(74TC)
16. Frequency protection (81u/o] Y- must be supported
17.  Rateof-frequencychange
_ Yo must be supported
protection (81R)
18. Lockout (86) Y must be supported
19. Restricted groundault
, Yo must be supported
protection (87N)
20. Automatic voltage contrg
Yo must be supported
(90V)
21. Measured values Y% must be supported
22. Switching statistic counters | must be supported
23. Logic editor Yo must be supported
24. Inrush-current detection Y must be supported
25. External trip initiation Y% must be supported
26. Control, Monitoring and
- Ya must be supported
supervision
27. Circuit breaker test Yo must be supported
28. Fault recording of analogu
. . Ys must be supported
and binary signals
29. Changeover setting grouf
_ Yo must besupported
(automatic/programmable)
30. Fault locator (FL) Yo must be supported
7.5.3 Industrial Ethernet switches Yo Yo Y
7.5.3 Number of ethernet switches to [
Industri | installed for protection| no. 04
al communication scheme
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clause | Particulars Unit . Guaranteed
Requirements i
figure
Etherne | Number of 100 or 1000baseX .
, , ) no. 012
t fibre optic ports on each switch
switche | Number of 1000 baseX fibre .
: _ no. 02
S optic ports on each switch
Number of 10/100/1000 or
10/100 baseTX ports on eaclh no. o8
switch
Number of 10/100/1000 base .
) no. 02
TXports oneach switch
Minimum number of total ports .
, no. 024
on each switch
Switching bandwidth Gbps |02 8
Switching latency ts 010. 5
. modular with field
Nature of switch ports ¥
replaceable modules
10/100TX,
10/100/1000T,
1000SX/LX,and
Type of port modules Y%
100FX
Bidder to state the numbe
and type of modules offered
Number of ports per module no. 2or4
Type of connectors Y% LC/ST/SC/RJ45
Precision Time Protocol (PT
Y must support on all ports
support.
Rated operating ambier|
oC -40 to +85
temperature:
(i) Meets IEEE 1613 Class 2
_ (if) Exceeds IEC 61853
Rugged rating s
(iif) Exceeds IEC 6100®-2
(iv)no moving parts
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i i Employer Minimum
clause | Particulars Unit . Guaranteed
Requirements ]
figure
Enclosure type Yo steel
Mounting type Yo rack mount
Number of power supplies pe
] no. 2
switch
_ dual redundant and hot
Type of power supplies Y
swappable
) , terminal block screw
power supplies connection type | Y- _
terminal
power supplies DC Voltage ratin| V DC | 110 + 20%
No of critical alarm relays eacl .
, no. O1
with at least one SPDT contact
MSTP 802.1Q005
RSTP (802.1w) and
Enhanced Rapid
Spanning Tree
1 eRSTP network fault
recovery
1 Quality of service
(802.1p) for real
- time traffic
Minimum Protocol and features t
Y2 Port rate limiting
be supported
Port configuration,
status statistics,
mirroring, security
1 SNTP time
synchronization
(client and server)
1 Web-based, Telnet,
CLI management
interfaces
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Encorgy for the nation

Tender
clause

Particulars

Unit

Employer Minimum
Requirements

Bidders
Guaranteed
figure

SNMP v1i2/v3
Remote monitoring
(RMON)

Multilevel user
passwords

Secure File Transfer
Protocol (SFTP) using
SSH

Web-based
managementising
SSL

RADIUS
Authentication
service for device
management
1024-bit RSA
encryption for key
management and key
exchange
Integrated
router/firewall/VPN;
Full IPsec virtual
private networking;
VPN with 3DES,
AES128, AES256
support;
MAC-based port
security;
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i i Employer Minimum
clause | Particulars Unit . Guaranteed
Requirements i
figure
1 Portbased network
access control
(802.1x);
T VLAN (802.1Q) to
segregate and secure
network traffic;
1 SNMPv3 encrypted
authentication
7.5.4 SAS Gateway Industrial PC Yo Yo Y
Rated operating ambier
oC -40 to 60
temperature:
(i) Meets IEEE 1613 Class 2
(i) Exceeds IEC 61853
_ (iii) Exceeds IEC 6100®-2
Rugged rating Ya . :
(iv) shall not include any
rotating disk drives, fans,
7.5.4 moving parts, or vent holes.
Enclosure type Y% steel
SAS .
Mounting type Ya rack mount
Gatewa _
Number of power supplies pe
y _ no. 2
. | switch
Industri
_ dual redundant and hot
al PC Type of power supplies Y%
swappable
) _ terminal block screw|
power supplies connection type | 1 _
terminal
power supplies DC Voltage ratin| V DC | 110 £ 20%
No of critical alarm relays eack .
, no. O1
with at least one SPDT contact
Processor type Y Intel Core i7 orintel Xeon
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i i Employer Minimum
clause | Particulars Unit . Guaranteed
Requirements i
figure
No of processor cores no. 4 and eight threads
processor clock speed Yo O 2.10GHz
L3 Cache Yo O 6MB
RAM type Y% ECC DDR3 or ECODR4
No of RAM modules no 2
Size of each RAM module Yy O 8GB
single level cell (SLC) solid
state storage drives; an
Type of secondary storage Y )
error-correcting memory|
technology
SSD storage Y% Two (2) 512GB
SATA1 3.0 Gb/s or NVme 6.
SSD type Y
Gbl/s
10/100/1000 base-TX
Ethernet support Y% Ethernet and 1000 basX
fibre optic
()Four  (4) 1000Mbps
Copper RJ45 Ports and
No of ethernet ports Yo N ,
(ilTwo (2)1000 Mbps fibre
optic LC/SC/ST ports.
IEEE1588v2 or IRKBOOX
Time synchronisation Yo port
bidder to state what is offere
Expansion slotsPCle no. 02
USB 3.0 ports no. O 3
Video ports: Y% VGA/DVI /HDMI
7.5.5.5 PTP Grandmaster clock/Time serv - Ya Yo
Mounting: Y rack type
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i i Employer Minimum
clause | Particulars Unit . Guaranteed
Requirements ]
figure
Form factor Yo 1U
. . GNSS
Time receiver Yo
(GPS/GLONASS etc.)
high precision oscillator shor] R
- Vs O 5X240
term stability
high precision oscillator 24h
average GRSynchronous | % O Ni1x10
accuracy
high precision oscillator
Frequency accuracy after | % O N5mHz
24hour free run
. IEEE1588008 PTPv2 and
Timer server Y
7.5.5 NTP
PTP Default (Multicast, Unicast ol
Grand Hybrid)
master | PTP Profiles: Y% ITUT G.8265.1 Telecon
clock/T IEEE C37.232011 Power
ime Profile
server | GPS Antenna/Converter Unit t
. . Yo yes
be supplied and installed
Total number of fast Etherne .
no. 04
ports
Number of IEEE 1582008 .
no. 02
Ethernet ports
Graphical configuration interface - web based and console
IPv4, IPv6, PTP/IEEE 158
2008, NTP, SNTP, DAYTIM
DHCP, HTTP, HTTPS, H
Protocolssupported Y%
SAMBA, SFTP, SSH, §
SYSLOG, SNMP, TIM
TELNET, W32TIME
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i i Employer Minimum
clause | Particulars Unit . Guaranteed
Requirements i
figure
Front USB Port for installini
firmware updates ang
_ _ % yes
backup/restore of configuration
and log files
7.6.5.1 AlarmServer Hardware
e Ya Ya Ya
Specifications
Processor type Y Intel® Xeor? Gold 6148
No of processors no. 2
No of cores on each processor | no. 16
processor clock speed Yo O 2.20GHz
L3 Cache Y O 30MB
RAM type Y DDR4 Registered (RDIMM)
No of RAM modules 2
size of each RAM module Yy 032GB
7.6.5.1 Number of RAM DIMM slots no. 24
I Expansion slotsPCle no. 2
Alarm
aMm  "UsB 3.0 ports no. |0 3
Server
, one VGA/DVI reamport and 1
Hardwa | Video ports: Yy
o VGA/HDMI front port
Specific | Storage drives bay: Y2 8 SFF
ation . 6G, SATA, SFF ,2.5inch & H
ons Type of SSD drives: Y
Plug
size of each SSD drives: Yy O 1.6TB
Number of SSD drives: no. 4
Minimum storage requirement | 1 6.4TB
Storage controller Yo 12GB/s SAS
Number of Gigabit Ethernet port{ no. 4
4-port 1GB/s and 2 port
Network controller: Yo
10GB/s
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Requirements i
figure
Mounting: Y% rack type
Form factor (fully configured): Yo 1U/2U
800W Flex SlotPlatinum hot
Power supply type Y _
plug power supply kit
Number of hot plug Power suppl )
no.
units
7.6.5.3 (b)(vi)Rack mount pure sine way|
. . %) 1 1
inverter power supply unit
Overall power rating VA 3000
Continuous output power rating:| W O 2500
Max power output (3min) rating | W O 2800
Surge output power ratin .
. J P P J w O 5000
o5000WwW
AC Output waveform: Pure Sine Wave
AC Output THD < 3%
Rack
Output voltage: VAC | 240 = 3%
mount
Output Frequency Hz 50
ure
p- Rated continuous output current| A 20
sine
Nominal DC Input voltage vV DC | 110
wave _ _
) Maximum input voltage vVDC |[O130
inverter | _
Minimum input voltage vVDC |O88
power
Input protection Fused
supply
unit AC input in bypass mode
By pass Input voltage V AC | 240
By pass Input AC Circuit breake| A 35
Synchronous AC transfer yes
Transfer  switch  continuous
. A 35
current rating
Transfer time: Inverter to Main;
ms <10
AC
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i i Employer Minimum
clause | Particulars Unit . Guaranteed
Requirements ]
figure
Transfer time: Mains AC
ms <20
Inverter
Efficiency (fullload): % >90
No Load Current Draw A <1
StandBy Current Draw A <0.2
(i) Overload

protection functions

(if) Short Circuit

(i) Reverse Polarity

(iv) Over Temperature

(v) Battery Over/Under
Voltage

(vi) AC Input Circuit Breaker

LEDGOGSs

(i) AC load level
(ii) battery level
(iif) mains supply status

Connections

screwed

Cooling Load controlled cooling fan

HMI display back light LCD
8 PARTICULAR TECHNICAL SPECIFICATION: STATION LOW VOLTAGE SWITCHBOARDS
8.3.2.1 (d) Main station auxiliaries

, . . Yo Yo 1

Switchboard Basic Ratings

Rated short time withstan( kA
8.3.2.1 50 KA /1S
(d) current: /secs
Main Rated internal arc withstanc O 50KA for 0.
station | current:

ili Ratedcontinuous current of the .
auxiliar _ 5800 A
ies main bus bars
Switchb | Rated continuous current of th .
o O500A
oard distribution bus bars
Basic Nominal frequency: Hz 50
Ratings | Cooling: Yo Natural
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Tender for rehabilitation of Gitaru Power Station

D

KenGen
Generator MVSwitchgear, LV Switchboardmd Protection systems SR
Tender o Bidders
i i Employer Minimum
clause | Particulars Unit . Guaranteed
Requirements i
figure
Rated ambient air temperature: | °C 40
Rated altitude: mASL{O1000
Rated Relative humidit 4(Q
y (@ % 90
°C):
form of separation as per IE
Yo form 4b
61439-2:
IP degree of protection as per IE
g P P IP 54
60529:
Rated insulation voltage: Vv 1000
Rated operating voltage: Vv 433
Rated impulse withstand voltage kV 6
Over voltage category: Y [l
Pollution severity: Y% 3
cable entry: Yo from the bottom
8.6.1 Air Circuit Breakers, ACB Ya Yo Y
Number of poles no. 3
Main station auxi l
switchboard  incomers  ACI .
_ _ A 0800
Continuous current rating al
400C ambient temperature, In
8.6.1 Mai n station
Air switchboard incomers ACB .
. . . _ KA 055
Circuit | Ultimate Shortcircuit breaking
Breaker | capacity at 500V AC, (lcu)
s, ACB | Service Shortircuit breaking
capacity (Ics) shall be equal {
. . . Yo yes
Ultimate Shoricircuit breaking
capacity (Icu)
Mai n station .
. . KA 0121
switchboard incomers ACB
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Tender o Bidders
i i Employer Minimum
clause | Particulars Unit . Guaranteed
Requirements i
figure
short-circuit making capacity
(Icm)at 500V AC
Mai n station
switchboard incomers ACB .
_ _ KAls |[O50/ 1
Rated shortime  withstand
current (Icw)
Rated operational voltage Ue: |V AC | 433
Rated insulation voltage
V AC | 1000
1000VAC
Rated impulse withstand voltag .
_ . , KV 012
Uimp of Main conducting paths
Rated impulse withstand voltag .
. . - KV o4
Uimp of Auxiliary circuits
Rated impulse withstand voltag .
_ o KV 02.5
Uimp of Control circuits
Power loss at In with Jhase
symmetrical load for main statiol R
I . W 0200
auxiliaries switchboard ACB'
(800A)
Operating times; Makdime ms 035
Operating times; Breakime ms 038
Design and testing standard Yo IEC 60947
mounting type Y% withdrawable
auxiliary supply rating (control &
_ Y SUPPY 9( V DC | 110 £30%
coils)
number of shunt releases no. 2
Under voltage release to |
. %] yes
provided
Number of auxiliary SPST contaq no. 012
Spring charging motor rating V DC | 110 +20%
Tripping mechanism Y ETU
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Generator MVSwitchgear, LV Switchboardsd Protection systems

D
KenGen

Encorgy for the nation

Tender
clause

Particulars

Unit

Employer Minimum
Requirements

Bidders
Guaranteed
figure

The following ETU functions sha
be provided

(i) Overload protection

(i) Shorttime delayed shott
circuit protection

(i) Instantaneous shortircuit
protection

(iv) Neutral conductor protection
(v) Groundfault protection(vi)
Lockout

(vii) Remote trip reset

Yo

Must be provided

Mai n station
switchboard ACB's (800A) sha
have communicationnterface via
Modbus RTU (RS485)

Yo

Must be provided

Remote open/close operatior
with closing solenoid & shun
release

Yo

Must be provided

Mechanical ON and OFF pus
buttons to be provided

Yo

Must be provided

Mechanical operations counter t
be provided

Yo

Must be provided

Mechanical indicators for oper
closed state to be provided

Yo

Must be provided

Mechanical indicators for spring
charged or discharged state to |
provided

Yo

Must be provided

Mechanical indicators for ready
to close indication to be providec

Yo

Must be provided

Mechanical indicators to show thi
position of the circuit breaker ir
the carriage i.e test, service

Yo

Must be provided
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Tender for rehabilitation of Gitaru Power Station D

KenGen
Generator MVSwitchgear, LV Switchboardmd Protection systems SR
Tender o Bidders
i i Employer Minimum
clause | Particulars Unit . Guaranteed
Requirements ]
figure

disconnected position to b
provided

Manual hand cranking for spring .
. . Yo Must be provided
charging to be provided

Circuit breaker shall be mountef
on a carriage. Carriage shall b _
. Y Must be provided
mounted in the panel ang

connected to the two bus bars
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Tender for rehabilitation of Gitaru Power Station D
KenGen

Encorgy for the nation

SECTION VIII: PRELIMINABNX.L OF MATERIALS

1.1 GENERAL CONDITIONS

111

1.1.2

1.1.3

114

1.15

1.1.6

Pagel4lof 181

The following preliminary bill of materials formMUSTbe completed in their entirety by

the Tenderer at the time of tendering. A
render the bid un respobsidder 6l hhehéi ddi
whether they are offering the stated equipmédavicei . e. i f 1t dsoffggart

by simply stating YES or NO, no other responses are acceptable
Preliminary bill of materials only summarises the overall scopsupply requirement
for the bidder, the scope of supply requirement is not limited to what is stated in these
schedules. Bidder shall study the employer requirements to ensure they have factored in
all the equipment and materials necessary for the congpfststems as defined in the
employer requirements
The preliminary bill of materials provided shall guide the bidder while costing his bid and
to understand the required scope of supply by the employer.
The preliminary bill of materials shall be used byetlemployer to evaluate the bidders
offer. The final bill of materials for project implementation shall be prepared by the
winning bidder at design stage. The contractor shall after design site visit revise this
preliminary bill of materials to the final B of materials for implementation based on
employer requirements, contract negotiations and other prevailing conditions at site
Equipment manufacturer and model/type entered by the bidder in the preliminary bill of
materials can be changed during desigslang as the new proposed equipment mexits
employer requirements or is equivalent to the equipment stated in the preliminary bill of
materials.
During contract negotiationsthe equipment manufacturer and model/type fothe
following major projectequipment:

(&) Generator MV switch gear

(b) Generator circuit breakers

(c) MV Earth switches

(d) MV load break switch

(e) MV CTand VT

fH Protection | EDOs

,,,,,,,,

eéeéeéeé.
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Tender for rehabilitation of Gitaru Power Station D
KenGen

Encorgy for the nation

1.1.7

1.1.8

Pagel42of 181

(g) SCADA gateways

(h) Industrial ethernet switches

(i) PTP grandmaster clock/time server

() Alarm and event managemesystem

(k) LV switchboard

() LV switchboard circuit breakers (ACB & MCCB)

Shall be agreed upon. The agreed upon equipmaanufacturer and model/typeshall
become part of the contract and shall not be changed during design

Technical datasheets shall be provided for all equipmenppszd in the preliminary bill
of materials. Datasheets shall be provided in soft copy

,,,,,,,,

eéeéeéeé.
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Tender for rehabilitation of Gitaru Power Station

D

KenGen
Generator MVSwitchgear, LV Switchboardmd Protection systems SR
1.2 MAINTENANCE EQUIPMENT AND TOOLS
. Offered by . .
: - Estimated : Bidders
No | Equipment/part Description ‘ UOM | manufacturer | model/type | bidder
gquantity (YES/NO) comments
maintenance equipment and tools 00 00 00 00 09 00
120 KVA Three Phase Motorized Varial
1 | Transformers (Variac) pcs
120 KVA 433/3300V Three Phase Boosi
2 | Transformers for testing purposes pcs
3 CT/VT isolation test block plugs of each type )
se
Fluke 190 Series Il Scope Meter 1904/S with all Jsig ‘S;emig
4 | Specified accessories and features lot Fluke 7 90'_050 4/S
Bosch cordless power screw driver set with
5 | specified accessories and features lot Bosch
Weidmuller crimping sets with all specifief
6 | accessories and features lot Weidmuller
Partex pro marking machine with all specifieq
7 | accessories and features lot Partex Partex pro
Fibre optic installation and testing toolkit with a
g | specified accessories and features lot
universal fibre optic connectors (SC, FC, STMNLQ)
termination tool kit, with all specified accessori
9 | and features lot
Pagel44of 181 eéeéeéeé.
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D

KenGen
Generator MVSwitchgear, LV Switchboardmd Protection systems SR
. Offered by . '
: - Estimated : Bidders
No | Equipment/part Description ‘ UOM | manufacturer | model/type | bidder
quantity (YES/NO) comments

Fibre optic connectors (LC/SC/ST) of each type u
10 50 | set
11 | Key cabinets 3 | pcs
12 | LV switchboard tools 1| set
13 | ACB auxiliary terminal plugBm extension cable 1| pcs

LV switchboard Withdrawable modules auxiliar
14 | terminal plug 3m extension cable 1| pcs

MV switchgear tools
15 1| set

GCB auxiliary terminal plug 3m extension cable
16 1| pcs

Laptops
17 PIop 4 | pcs
18 Other (bidder to specify)

Pagel45o0f 181 eéeéeéeé.
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Tender for rehabilitation of Gitaru Power Station D
KenGen

Encorgy for the nation

Generator MVSwitchgear, LV Switchboardad Protection systems

1.3 SOFTWARES SCOPE OF SUPPLY

This schedule only summarises the software licences requirement for the bidder, the licences requirements are not limhitgdeatated below.
/| t 6s t hobligaan tb dupplysatleast two necessary licencas ¢ | u d i n gthatace hdt staded beldis.

Est Offered by
No | Equipment/part Description Qty. UoM manufacturer | model/type | bidder Bidders' comments
(YES/NO)
General requirements 58|68 89 89 39 39
1 Document management application 1 lot
(un Licenced)
. AutoCAD
AutoCAD electrical 2019 . :
2 (2-year Licences) 2 Licences | Autodesk Z/Oelcg/ca/

Drawings CAD wused by
3 | AutoCAD electrical as per clause 1.7.5.19 2 Licences
(2year Licences)

Power system analysis software

(one off Licences) 1 Licences

Laptops (portable computers) Microsoft window:
5 | operating system 4 Licences | Microsoft
(one off Licences)

6 Laptops (portable computers) Microsoft Office

(one off Licences) 4 | Licences

Pagel460f 181 eéeéeéeé.
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Tender for rehabilitation of Gitaru Power Station

Generator MVSwitchgear, LV Switchboardad Protection systems

D

Ken Gen

Encorgy for the nation

No

Equipment/part Description

Est.
Qty

UoM

manufacturer

model/type

Offered by
bidder
(YES/NO)

Bidders' comments

Laptops (portable computers) Kaspersky interng
security
(2-year Licences)

Licences

7.3.9 Protection Devices

04d

00

00

00

040

0d

Protection IED configuration (programming)
manager, two licences from each manufacturer
the | EDG6s. I f more th
from one manufacturer then two software
licences shall be provided for each software.
(one off Licences)

Sets of
licences

Configuration software with license where
applicable(if licenced software is required) be
provided for the following software configurable
devices:

(a) Generator power transducer

(b) PTP grandmaster clock/time server

(c) Industrial ethernet switches

(one off Licences)

Sets of
licences

IEC61850 substation configuration manager
(one off Licences)

Licences

IEC61850 gateway Microsoft Windows Server
2012 R2 or higher (2016)
(one off Licences)

Licences

Microsoft
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Tender for rehabilitation of Gitaru Power Station

Generator MVSwitchgear, LV Switchboardad Protection systems

D

Ken Gen

Encorgy for the nation

No

Equipment/part Description

Est.
Qty

UoM

manufacturer

model/type

Offered by
bidder
(YES/NO)

Bidders' comments

IEC61850 gateway VMware® software (server
edition)
(one off Licences)

Licences

VMware

IEC61850 gateway OPC (DA or UA) servers an
IEC6180 client for IEC61850 OPC servers

supporting both GOOSE and MMS, licences, or
foreachgat eway and one exX
(one off Licences)

Licences

IEC61850 gateway Modbus TCP client (RTU
master) and IEC6180 client for IEC61850
Modbus gateways supporting both GOOSE and
MMS, one for each gateway and one extra for
empl oyersd use

(one off Licences)

Licences

IEC61850 gateway OPC (DA or UA) servers an
Modbus TCP client for Modbus OPC servers on
for each gateway and
(one off Licences)

Licences

IEC61850 gatewayDPC UA tunneller licences or
for each gateway and
use

(one off Licences)

Licences

10

IEC61850 gateway IEC61850 Modbus TCP clie
configuration manager licences for installation
into four portable computers

(one off Licences)

Licences
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Tender for rehabilitation of Gitaru Power Station

Generator MVSwitchgear, LV Switchboardad Protection systems

D

Ken Gen

Encorgy for the nation

No

Equipment/part Description

Est.
Qty

UoM

manufacturer

model/type

Offered by
bidder
(YES/NO)

Bidders' comments

11

IEC61850 gateway IEC61850 OPC server
configuration manager licences for installation
into four portable computers

(one off Licences)

Licences

12

IEC61850 gateway Modbus OPC server
configuration manager licences for installation
into four portable computers

(one off Licences)

Licences

13

IEC61850 gateway hardware configuration
(IEC6113%3 programming) manager licences fg
installation into two portable computers

(one off Licences)

Licences

7.6.7 alarm and events management system

0d

00

d0d

d0d

040

d0d

Alarm system DAS application with all features
(event capture, log file generation, archive serve
tag database, OPC UA etc) described in the
employer requirementgach supporting a
minimum of 20,000 tags

(one off Licences)

12

Licences

Alarm server application with all features (alarr
server, web server, archive server, tag databj
OPC UA etc) described in the particul
specification each supportinga minimum of
300,000 tags and unlimited number of host
(one off Licences)

Licences
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Tender for rehabilitation of Gitaru Power Station

Generator MVSwitchgear, LV Switchboardad Protection systems

D

Ken Gen

Encorgy for the nation

No

Equipment/part Description

Est.
Qty

UoM

manufacturer

model/type

Offered by
bidder
(YES/NO)

Bidders' comments

Alarm server client applications installed into
client computers for accessing the event and
alarm server. Ten applications to support a
minimum of 20,000tags and four applications to
support a minimum of 300,000 tags.

(one off Licences)

14

Licences

Microsoft Windows Server 2012 R2 or higher
(2016) one for each alarm server
(one off Licences)

Licences

Microsoft

VMware® software(server edition) licenses one
for each server
(one off Licences)

Licences

VMware

Software firewall server edition licenses from
third party i.e. not Microsoft one for each server
(one off Licences)

Licences

Kaspersky Security for Windows Server one fol
each server.
(2-year Licences)

Licences

8.3.5 LV switchboard devices

0d

d0d

d0d

d0d

0d

0d

switchboard PLC configuration (IEC61133
programming) manager licences for installation
into two portable computers. This is only
applicable if an interfacing switchboard PLC is
used

(one off Licences)

Licences
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Tender for rehabilitation of Gitaru Power Station

Generator MVSwitchgear, LV Switchboardad

Protection systems

D
KenGen

Encorgy for the nation

No

Equipment/part Description

Est.
Qty

UoM manufacturer

model/type

Offered by
bidder
(YES/NO)

Bidders' comments

Two (2) licenses for installation into two portable
computers for each configuration software.
Configuration software withicense where
applicable (where licenced software is required)
to be provided for all software configurable
devices such as

(a) Serial device server

(b) Panel multifunction meters

(c) Automatic transfer switches/controllers

(d) Digital current transducers

(e) Motor management controller (if used)

(f) ACBds and MCCBOs
(one off Licences)

Sets of
licences
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Tender for rehabilitation of Gitaru Power Station

D

KenGen
Generator MVSwitchgear, LV Switchboardmd Protection systems SR
1.4 GENERATOR MV SWITCH GEAR SCOPE OF SUPPLY
Offered by . ~
No Equipment/part Description Est. UoM | Manufacturer | Model/type | bidder Bidderso
Qty (YES/NO) | Somments
Generator Circuit breaker (GCB) cubicle
Generator circuit breaker panels each with all intern
wiring and mounting accessories e.g. terminal bloc
DIN rails, glanding plates, base plates, internal wir
1 trunking, doors, frames etc. Each panel shall cont > ieces
all the components and devices rampd to fulfil the P
requirements given in the particular specification,
minimum of the following equipment shall b
included in each panel:
Sub components/parts C ¢l CC C ¢ C G C C C ¢
1.1 Vacuum generator circuit breaker 1 pieces
1.2 Bus bars 1 lot
1.3 Top mounted pressure duct system 1 lot
1.4 Cable termination isolated bus bars and all cable 1 lot
: termination devices
15 Current transformers each with four secondary cor¢ 6 pieces
1.6 Voltage transformers each with three secondary cq 6 pieces
1.7 Motorised earth switch, 1 pieces
1.8 Surge capacitors 3 pieces
1.9 Surge diverters 3 pieces
Switchgear manual(mechanical) operation devices
1.10 and tools 1 lot
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Tender for rehabilitation of Gitaru Power Station

D

KenGen
Generator MVSwitchgear, LV Switchboardmd Protection systems SRR
Offered b . ~
No Equipment/part Description (E)‘:‘; UoM | Manufacturer | Model/type | bidder d Eolmr% ednt?s rso
(YES/NO)
1.11 Resistance temperature |2 pieces
1.12 Integrated capacitive voltage detecting system 1 set
1.13 Control and indication devices CC|l ¢g C G C G ¢ Cq C Cq
1.13.1 | Two position Key operated switch 1 pieces
1.13.2 | llluminated push buttons 4 pieces
1.13.3 | Mimic diagram with two (2) position LED indicators| 2 pieces
1.13.4 | Status indication LED lamps 4 pieces
1.13.5 | 110V DC voltage supervision relays 1 pieces
1.13.6 | Emergency pushbutton 1 pieces
1.13.7 | Contactor relays 8 pieces| Siemens/ABB
1.13.8 | Interface relays with 4SPDT contacts 1 lot
1.13.9 | DC DP Miniature circuit breakers 3 pieces
1.13.10 | AC DP Miniature circuit breakers 1 pieces
1.13.11 | Digital panel AC voltmeter 1 pieces
1.13.12 | Voltmeter selector switch 1 pieces
1.13.13 | Digital panel AC ammeter 1 pieces
1.13.14 | Motor protection circuit breaker (MPCB) 1 pieces
1.14 Other devicespecified in the particular specificatior
1.15 Other components/parts (bidder to specify)
GSU transformer interface (Bus Riser) cubicle
Pagel530f 181 eéeéeéeé.
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Tender for rehabilitation of Gitaru Power Station

D

KenGen
Generator MVSwitchgear, LV Switchboardmd Protection systems SR
Offered by . ~
No Equipment/part Description (E)‘:‘; UoM | Manufacturer | Model/type | bidder Eolmr%ednt?s rso
(YES/NO)
complete bus riser panels each with all internal wirir
and mounting accessories e.g. terminal blocks, [
rails, glanding plates, base plates, internal wir
> trunking, doors, frames etc. Each panel shall cont > ieces
all the components and devices requiredftdfil the P
requirements given in the particular specification,
minimum of the following equipment shall b
included in each panel:
Sub components/parts CC|l ¢cg C C C C C G C G
2.1 Bus bars 1 lot
2.2 Top mounted pressurduct system 1 lot
23 Cable termination isolated bus bars and all cable 1 lot
: termination devices
2.4 Voltage transformers, each with two secondary cor| 6 pieces
2.5 Motorised earth switch, 1 pieces
2.6 Surge capacitors 3 pieces
2.7 Surge diverters 3 pieces
o8 Switchgear manual(mechanical) operation devices 1 lot
' and tools
2.9 Resistance temperature |2 pieces
2.10 Integrated capacitive voltage detecting system 1 set
2.11 Control and indication devices C ¢l CC C G C ¢ C C C ¢
2.11.1 | Two position Key operated switch 1 pieces
2.11.2 | llluminated push buttons 2 pieces
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Tender for rehabilitation of Gitaru Power Station

D

KenGen
Generator MVSwitchgear, LV Switchboardmd Protection systems SR
Offered by . ~
No Equipment/part Description Est, UoM | Manufacturer | Model/type | bidder Bi dder s
Qty (YES/NO) comments

2.11.3 | Mimic diagram with a position LED indicator 1 pieces
2.11.4 | Status indication LED lamps 2 pieces
2.11.5 | 110V DC voltage supervision relays 1 pieces
2.11.6 | Emergency pushbutton 1 pieces
2.11.7 | Contactor relays 3 pieces| Siemens/ABB
2.11.8 | Interface relays with 4 SPDT contacts 1 lot
2.11.9 | DC DP Miniature circuit breakers 1 pieces
2.11.10 | AC DP Miniature circuit breakers 1 pieces
2.11.11 | Digital panel AC voltmeter 1 pieces
2.11.12 | Voltmeter selector switch 1 pieces
2.11.13 | Motor protectioncircuit breaker (MPCB) 1 pieces
2.12 Other devices specified in the particular specificatiq
2.13 Other devices (bidder to specify)

Station Transformer feeder cubicle

Station transformer feeder panels each with

internal wiring and mounting accessories e,

terminal blocks, DIN rails, glanding plates, base plai
3 internal wires, trunking, doors, frames etc. Each pa > ieces

shall contain all the components and devicesuigd P

to fulfil the requirements given in the particula

specification, a minimum of the following equipmel

shall be included in each panel:

Sub components/parts CC|l cg C C C C C G C G
3.1 Load break switch 1 pieces
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Tender for rehabilitation of Gitaru Power Station

D

KenGen
Generator MVSwitchgear, LV Switchboardmd Protection systems SR
Offered b . ~
No Equipment/part Description (E)‘:‘; UoM | Manufacturer | Model/type | bidder d Eolmr% ednt?s rso
(YES/NO)
3.2 Main Bus bars 1 lot
3.3 Top mounted pressure duct system 1 lot
34 Cable termination isolated bus bars and all cable 1 lot
termination devices
3.5 Current transformers each with four secondary cor¢ 3 pieces
3.6 Motorised earth switch, 1 pieces
37 Switchgear manual(mechanical) operation devices 1 lot
and tools
3.8 Integrated capacitive voltage detecting system 1 lot
3.9 control and indication devices C ¢l CC C ¢ C G C C C ¢
3.9.1 Two position key operated switch 1 pieces
3.9.2 illuminated push buttons 4 pieces
3.93 Mimic diagram with two (2) position LED indicators| 2 pieces
3.94 Status indication LED lamps 4 pieces
3.95 110V DC voltage supervisiorelays 1 pieces
3.9.6 Emergency pushbutton 1 pieces
3.9.7 Contactor relays 6 pieces| Siemens/ABB
3.9.8 Interface relays with 4SPDT contacts 4 pieces
3.9.9 DC DP Miniature circuit breakers 2 pieces
3.9.10 | AC DPMiniature circuit breakers 1 pieces
3.9.11 | Digital panel AC ammeter 1 pieces
3.9.12 | Motor protection circuit breaker (MPCB) 1 pieces
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Tender for rehabilitation of Gitaru Power Station

D

KenGen
Generator MVSwitchgear, LV Switchboardmd Protection systems SR
Offered by . ~
No Equipment/part Description (E)‘:‘; UoM | Manufacturer | Model/type | bidder Eolmr%ednt?s rso
(YES/NO)
3913 Any other device specified in the particular
" specification
3.10 Other devices specified in the particular specificatig
3.11 Other devices (bidder to specify)
Walk in Switchgear enclosure/Housing
Walk in switchgear enclosures measuring: Leng
6800 mm x Width, 5200 mm x Height,3600mm.;
constructed of steel as detailed in the particu
4 specification. The Enclosure shall be complete with > ieces
the components and devices required to fulfil t P
requirements given in the particular specification,
minimum of the following equipment Isall be
included in each housing:
Sub components/parts 00|00 00 00 00 00
17kV working voltage electrical switchgear rubber .
4.1 matting covering whole floor 1 pleces
4.2 HVAC units 3 pieces
43 L/r?ilttsge & surg@rotection devices for the HVAC 3 pieces
4.4 Standby ventilation fan units 4 pieces
4.5 Fan motor DOL starters 2 pieces
4.6 Resistance temperature |2 pieces
4.7 The following auxiliary supplydevices C ¢l CC C G C ¢ C C C ¢
4.7.1 6-way TRN AC distribution board with at least 1 lot
4.7.1.1 | Incomer isolator 1 pieces
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Tender for rehabilitation of Gitaru Power Station

D

KenGen
Generator MVSwitchgear, LV Switchboardmd Protection systems i o
No Equipment/part Description Est, UoM | Manufacturer | Model/type E))izfggd i Bi dder s
Qty (YES/NO) comments
4712 |[MPCB® s 4 pieces
4713 |[AC MCBOs 6 pieces
4.7.2 Three phase socket outlets 2 pieces
4.7.3 Single phase double socket outlets 4 pieces
474 'Ii)/l%désglt;utlon panel with at least three DC DP 1 lot
4.7.5 AC voltage monitoring relay 1 pieces
4.8 LED AC lighting units 1 LOT
4.9 Emergency LED DIghting units 1 LOT
4.10 Electrical wiring and accessories 1 LOT
411 Fire protection system with a minimum of the cclec ¢ ¢ ¢ ¢ ¢ e ¢ e
following devices
4.11.1 | Fire protection control panel 1 lot
4.11.2 | CO2 cylinders 1 LOT
4.11.3 | CO2 Cylinder weight monitoring 1 LOT
4.11.4 | Manual activation device 1 pieces
4.11.5 | Housing Door key interlock 2 pieces
4.11.6 | Heat detectors 4 pieces
4.11.7 | Smoke detectors 8 pieces
4.11.8 | portable fire extinguishers 5 pieces
4.11.9 | Heat resistant cabling and wiring 1 LOT
4.11.10 | Piping, valves and other necessary devices 1 LOT
4.12 Other devices (bidder to specify)
4.13 Other devices specified in thgarticular specification
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Tender for rehabilitation of Gitaru Power Station

D

KenGen
Generator MVSwitchgear, LV Switchboardmd Protection systems SR
Offered by . ~
No Equipment/part Description (E)‘:‘; UoM | Manufacturer | Model/type | bidder Eolmr%ednt?s rso
(YES/NO)
Remote control & monitoring devices for the switch 55l 585 55 55 55 55
gear
Contractor shall manufacture, test, supply, install a
commission a minimum of the following devices
5 per particular specifications for installation on th 68|80 6 o 6 o 08 6 d
existing manual control panels for unit 2 and 3:
5.1 MIMIC panel each with the following devices 2 sets
51.1 1 Discrepancy switches 7 pieces
5.1.2 1 LED position indicators 3 pieces
5.2 Contactor relays 14 | pieces| Siemens/ABB
5.3 Interface relays 20 | pieces
5.4 Digital panel AC voltmeter 8 pieces
5.5 Voltmeter selector switches 8 pieces
5.6 Digital panel AC ammeter 6 pieces
Digital indication meter for Instrument/process .
5.7 signals with a 420mA DC current input 4 pleces
Terminal blocks and all other wiring and mounting
5.8 accessories necessary for thamdial Control Panel 2 lot
wiring
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Tender for rehabilitation of Gitaru Power Station

D

KenGen
Generator MVSwitchgear, LV Switchboardmd Protection systems SR
Offered by . ~
No Equipment/part Description (E)‘:‘; UoM | Manufacturer | Model/type | bidder Eolmr% ednt?s rso
(YES/NO)
GENERATOR MMWITCHGEAR SPARE PA
A minimum of the following mandatory spares shal 58|88 60 60 69 60
be provided for the MV switchgear Spare Parts
6.1 complete Vacuum Generator circuit breaker (VGCE 1 pieces
Generator circuit breaker shuntelease coil .
6.2 (solenoid) 2 pieces
6.3 Generator circuit breaker closing coil (solenoid) 2 pieces
6.4 Generator circuit breaker spring charging motor 2 pieces
Generator circuit breaker truck position limit .
6.5 switches of each typ@isconnected, test, in service) 2 pieces
6.6 Complete earth switch with all components 1 pieces
6.7 Earth switch motors 2 pieces
6.8 Load break switch complete contact assembly 1 pieces
6.9 Load break switch motor 1 pieces
Load break switch HRC fuses properly rated for the .
6.10 station transformers 3 pieces
6.11 Current transformers for GCB cubicle 3 pieces
6.12 Current transformers for station transformer feeder 3 pieces
cubicle
6.13 Voltage transformers for bus riser cubicle 3 pieces
6.14 Voltage transformers for GCB cubicle 3 pieces
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KenGen
Generator MVSwitchgear, LV Switchboardmd Protection systems SR
Offered by . ~
No Equipment/part Description (E)‘:‘; UoM | Manufacturer | Model/type | bidder Eolmr%ednt?s rso
(YES/NO)

HV AC HRC fuses for each type and rating for .
6.15 Voltage transformers 5 pleces
6.16 Surge capacitors 3 pieces
6.17 Surge diverters 3 pieces

Complete Integrated capacitive voltage detecting
6.18 system 1 set
6.19 Mimic position LED indicators 3 pieces

Resistance temperature .
6.20 used 2 pieces
6.21 Solenoid valves of each type (fire protection) 2 pieces
6.22 Door interlock key for CO2 release 1 pieces
6.23 Discrepancy switches 5 pieces

Digital indication meter for Instrument/process .
6.24 signals with a 420mA DC currentinput 6 pleces
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KenGen
Generator MVSwitchgear, LV Switchboardmd Protection systems SR
1.5 PROTECTION & SCADA SCOPE OF SUPPLY
No Equipment/part Description Est. UoM | Manufacturer | Model/type | Offered by| Bidders'
Qty bidder comments
(YES/NO)
Generator Protection 00 00 00 00 00 00
1 complete panels each with alhternal wiring and mounting 2 | pieces
accessories e.g. terminal blocks, DIN rails, glanding plates,
plates, internal wires, trunking, doors, frames etc. Each panel
contain all the components and devices for a complete genel
protection scheme as peapicular specification, a minimum of thg
following equipment shall be included in the panel:
Sub components/parts C G CC C G C C C C C C
1.1 | Generator numerical protection relay, manufacturer A 1 | pieces| Siemens/ABB
1.2 | Generatomumerical protection relay, manufacturer B 1 | pieces
1.3 100% stator earth fault accessories (injection set, filter and C 1 | pieces| Siemens/ABB
manufacturer A
1.4 | 100% stator earth fault accessories (injection set, filter and C 1 | pieces
manufacturer B
15 Rotor earth fault accessories (injection set & resistor & 1 | pieces| Siemens/ABB
manufacturer A
1.6 Rotor earth fault accessories (injection set & resistor & 1 | pieces
manufacturer B
1.7 Lockout triprelays with 20 SPST contacts each 2 | pieces
1.8 Lockout trip relays with 5 SPST contacts each 2 | pieces
1.9 | Fibre optic patch panel 1 | pieces
1.10 | Control auxiliary contactor relays with 8 SPST contacts each 15 | pieces| Siemens/ABB
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KenGen
Generator MVSwitchgear, LV Switchboardmd Protection systems SRR
No Equipment/part Description Est. UoM | Manufacturer | Model/type | Offered by| Bidders'
Qty bidder comments
(YES/NO)
1.11 | Miniature interface auxiliary relays with 4 SPDT contacts each 20 | pieces
1.12 | Circuit breaker trip coil supervision relays 8 | pieces
1.13 | DC supply supervision relays 6 | pieces
1.14 | DC DP Miniature circuit breakers 6 | pieces
1.15 | AC DP Miniature circuit breakers 2 | pieces
1.16 | Motor protection circuit breakers 2 | pieces
1.17 | Complete panel siren/buzzer 1 | pieces
1.18 | Emergency pushbutton 1 | pieces
1.19 | Push buttons 2 | pieces
1.20 | Status indication LED lamps 3 | pieces
1.21 | Test blocks/switches 3 | pieces
1.22 | Digital power transducer 1 | pieces
1.23 | 4-20mA signal amplifiers/isolators 4 | pieces
1.24 | Panel LED lighting 2 | pieces
1.25 | Door operated switches 2 | pieces
1.26 | Thermostat, hygrostat, heater and two single phase socket out 1| set
1.27 | Others (bidder to itemize)
1.28 | Other devices specified in the particular specification
GSUtransformer & station transformer protection 00 00|00 00 00 00
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Tender for rehabilitation of Gitaru Power Station

D

KenGen

Generator MVSwitchgear, LV Switchboardmd Protection systems SRR

No Equipment/part Description Est. UoM | Manufacturer | Model/type | Offered by| Bidders'
Qty bidder comments
(YES/NO)

2 Complete panels each with all internal wiring and mountir 2 | pieces

accessories e.g. terminal blocks, DIN rails, glanding plates,

plates, internal wires, trunking, doors, frames etc. Eaelmel shall

contain all the components and devices for a complete (

transformer and station protection scheme as per particy

specification, a minimum of the following equipment shall |

included in the panel:

Sub components/parts 00 00|00 00 00 00
2.1 | GSU Transformer numerical protection relay, manufacturer A 1 | pieces| Siemens/ABB
2.2 | GSU Transformer numerical protection relay, manufacturer B 1 | pieces
2.3 | Station transformer numerical protection relay 1 | pieces
2.4 | OLTC automatic voltage control(AVC) numerical protection re 1 | pieces

(optional as detailed in clause 7.3.4.4 and 7.4.5.6 of specificati
2.5 | Synchronizing relay 1 | pieces
2.6 Lockout trip relays with 20 SPST contaetgch 2 | pieces
2.7 Lockout trip relay with 10 SPST contacts 1 | pieces
2.8 Lockout trip relays with 5 SPST contacts each 2 | pieces
2.9 | Fibre optic patch panel 1 | pieces
2.10 | Control auxiliary contactor relays with 8 SP$8dntacts each 30 | pieces| Siemens/ABB
2.11 | Miniature interface auxiliary relays with 4 SPDT contacts each 60 | pieces
2.12 | Circuit breaker trip coil supervision relays 6 | pieces
2.13 | DC supply supervision relays 6 | pieces
2.14 | DC DP Miniature circuit breakers 9 | pieces
2.15 | AC DP Miniature circuit breakers 4 | pieces
2.16 | AC 3P Motor protection circuit breakers 4 | pieces
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Tender for rehabilitation of Gitaru Power Station

D

KenGen
Generator MVSwitchgear, LV Switchboardmd Protection systems SR
No Equipment/part Description Est. UoM | Manufacturer | Model/type | Offered by| Bidders'
Qty bidder comments
(YES/NO)
2.17 | Emergency pushbutton 1 | pieces
2.18 | Push buttons 2 | pieces
2.19 | Discrepancy switch 1 | pieces
2.20 | Two position key operated switch 1 | pieces
2.21 | Three position key operated switch 1 | pieces
2.22 | Two position selector switch 2 | pieces
2.23 | Complete panel siren/buzzer 1 | pieces
2.24 | Status indication LED lamps 10 | pieces
2.25 | Test blocks/switches 4 | pieces
2.26 | Inter trip isolation links 4 | pieces
2.27 | Panel LED lighting 2 | pieces
2.28 | Door operated switches 2 | pieces
2.29 | Thermostathygrostat, heater and two single phase socket outle 1| Set
2.30 | Others (bidder to itemize)
2.31 | Other devices specified in the particular specification
Station transformer 1, Alternative supply transformer aj 6 o 00 00 00 00 00
Emergency diesel generator protection
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Tender for rehabilitation of Gitaru Power Station

D

KenGen
Generator MVSwitchgear, LV Switchboardmd Protection systems SR
No Equipment/part Description Est. UoM | Manufacturer | Model/type | Offered by| Bidders'
Qty bidder comments
(YES/NO)
3 Complete panel with all internal wiring and mounting accessor 1 | pieces
e.g. terminal blocks, DIN rails, glanding plates, base plates, intg
wires, trunking, doors, frames etc. The panel stahtain all the
components and devices for a complete Aux supply transfor
protection scheme, EDG protection scheme, and protection r¢
communication interface equipment as per particull
specification, a minimum of the following equipment shall |
included in the panel
Sub components/parts 00 00 00 00 00 00
3.1 | Station transformer 1 numerical protection relays 1 | pieces
3.2 | Alternative supply transformer numerical protection relay 1 | pieces
3.3 EDGnumerical protection relay 1 | pieces
3.4 | OLTC automatic voltage control(AVC) numerical protection re 1 | pieces
(optional as detailed in clause 7.3.4.4 and 7.4.5.6 of specificatic
3.5 Lockout trip relay with 10 SPST contacts (statiansformer 1 and 2 | pieces
alternative supply transformer protection)
3.6 Fibreoptic patch panel 1 | pieces
3.7 | Control auxiliary contactor relays with 8 SPST/4 SPST cont 30 | pieces| Siemens/ABB
each
3.8 Miniature interfaceauxiliary relays with 4 SPDT contacts each 30 | pieces
3.9 | Circuit breaker trip coil supervision relays 6 | pieces
3.10 | DC supply supervision relays 8 | pieces
3.11 | DC DP Miniature circuit breakers 9 | pieces
3.12 | AC DPMiniature circuit breakers 4 | pieces
3.13 | Motor protection circuit breakers 5 | pieces
3.14 | Push buttons 8 | pieces
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Tender for rehabilitation of Gitaru Power Station

D

KenGen
Generator MVSwitchgear, LV Switchboardmd Protection systems SRR
No Equipment/part Description Est. UoM | Manufacturer | Model/type | Offered by| Bidders'
Qty bidder comments
(YES/NO)
3.15 | Emergency pushbutton 1 | pieces
3.16 | Three position key operated switch 2 | pieces
3.17 | Twoposition key operated switch 1 | pieces
3.18 | Three position centre zero (raisgeutral-lower) switch 3 | pieces
3.19 | Status indication LED lamps 15 | pieces
3.20 | Test blocks/switches 4 | pieces
3.21 | Panel LED lighting lamps 2 | pieces
3.22 | Door operated switches 2 | pieces
3.23 | Thermostat, hygrostat, heater and two single phase socket oul 1| set
3.24 | Others (bidder to itemize)
3.25 | Other devices specified in the particular specification
Protection System communication(SAS) equipment 00 00 00 00 00 00
4 complete cabinet/panel with all internal wiring and mounting 1 | pieces
accessories e.g. terminal blocks, DIN rails, glanding plates, int€
wires, trunking, doors, frames et@he cabinet/panel shall contaif
all the components and devices for a complete protec
communication scheme as per particular specification, a minim|
of the following equipment shall be included in the cabinet/pan
Subcomponents/parts 00 00 00 00 00 00
4.1 Rack mount Industrial Ethernet switches 4 | pieces
4.2 | Rack mount rugged industrial computers for Communicati 2 | pieces
gateway with all specified software as per specifications
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Tender for rehabilitation of Gitaru Power Station
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KenGen
Generator MVSwitchgear, LV Switchboardmd Protection systems SR
No Equipment/part Description Est. UoM | Manufacturer | Model/type | Offered by| Bidders'
Qty bidder comments
(YES/NO)
4.3 Rack mount PTP Grandmaster clock/ Time server with integre 1 | pieces
GPS receiver
44 |196 industrial Touch monitor 1 | pieces
4.5 | 24 port rack mount Fibre optic patch panels 3 | pieces
4.6 | 24 port rack mount RJ4STP ethernet patch panels 2 | pieces
4.7 DC DP Miniature circuit breakers 2 | pieces
4.8 | AC DP Miniature circuit breakers 2 | pieces
4.9 | Terminal blocks for auxiliary supplies wiring 1| lot
4.10 | Terminal blocks for controWiring 1| lot
4.11 | Panel fans each with Air throughput of at least 509 2 | pieces
4.12 | Panel LED lighting lamps 2 | pieces
4.13 | Door operated switches 2 | pieces
4.14 | European type single phase socket outlets 2 | pieces
4.15 | British type single phase socket outlets 2 | pieces
4.16 | Thermostat, hygrostand heater 1| set
4.17 | Others (bidder to itemize)
Alarm Server Cabinet 00 00 00 00 00 00
5 complete cabinet with all internal wiringand mounting accessorie
e.g. terminal blocks, DIN rails, glanding plates, internal wir
trunking, doors, frames etc. The cabinet/panel shall contain all |
components and devices for the alarms management server a
particular specification, a minimmm of the following equipment
shall be included in the cabinet/panel:
Sub components/parts 00 00 00 00 00 09
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KenGen
Generator MVSwitchgear, LV Switchboardmd Protection systems SR
No Equipment/part Description Est. UoM | Manufacturer | Model/type | Offered by| Bidders'
Qty bidder comments
(YES/NO)
5.1 | 42u Server cabinet 1 | pieces
5.2 Rackmount servers as detailed in particular specification 2 | pieces
5.3 | 8 port KVM switch 1 | pieces
5.4 | Integrated flat panel monitor and keyboard 1 | pieces
5.5 | Cisco C385024XU-S or equivalent ethernet switches 2 | pieces| Cisco C3850
24XU-S
5.6 | Cisco ASA 5525 Firepower Services or equivalent hardwe 1 | pieces| Cisco ASA 5525X
Firewall
5.7 | 3000VA, 110VDC to 240VAC, rack mount pure sine wave inver 1 | pieces
power supply unit
5.8 | 24 port rack mount Fibre optic patch panels (LC/SC) 2 | pieces
5.9 | 24 port rack mount RJ45 etherngiatch panels 2 | pieces
5.10 | DC DP Miniature circuit breakers 2 | pieces
5.11 | AC DP Miniature circuit breakers 2 | pieces
5.12 | Terminal blocks for auxiliary supplies wiring 1| set
5.13 | Panel LED lighting lamps 2 | pieces
5.14 | Door operated switches 1 | pieces
5.15 | European type single phase socket outlets 2 | pieces
5.16 | British type single phase socket outlets 2 | pieces
Other Related systems 00 00 00 00 00 00
6 Contractor shall manufacturetest, supply, install and commissid 2 | pieces
2 (two) (unit 2 and 3) Shaft Brush gear with all associated devi
for generator shaft earthing, shaft current protection and rof
earth fault sensing.
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KenGen
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No Equipment/part Description Est. UoM | Manufacturer | Model/type | Offered by| Bidders'
Qty bidder comments
(YES/NO)
7 PROTECTION SYSTEM SPARE PARTS d0 00 00 00 04d 09
A minimum of the following mandatory spares shall be provid;
for the protection system Spare Parts
7.1 | Generator numerical protection relays from manufacturer A 1 | pieces| Siemens/ABB
7.2 | Generator numerical protection relays fromanufacturer B 1 | pieces
7.3 | GSU transformer numerical protection relays from manufacture 1 | pieces| Siemens/ABB
7.4 | GSU transformer numerical protection relays from manufacture 1 | pieces
7.5 Protection IED's for Statiortransformer, alternative supply 2 or 3 | pieces
transformer & EDG protection if they are they are the same typ
model (if they are interchangeable) else one (1) of each typi
protection IED's for Station transformer, alternative supj
transformer & EDG protection
7.6 | Synchronizing relay 1 | pieces
7.7 100% stator earth fault accessories (injection set, filter and C 1 | pieces| Siemens/ABB
from manufacturer A
7.8 100% stator earth fault accessories (injection set, filter and C 1 | pieces
from manufacturer B
7.9 Rotor earth fault accessories (injection set & resistor box) f| 1 | pieces| Siemens/ABB
manufacturer A
7.10 | Rotor earth fault accessories (injection set & resistor box) f 1 | pieces
manufacturer B
7.11 | Complete rack mount Industrial Ethernet switch 1 | pieces
7.12 | Digital Generator power transducers 2 | pieces
7.13 | Test blocks/switches 2 | pieces
7.14 | Lockout trip relays with 20 SPST contacts each 2 | pieces
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Tender for rehabilitation of Gitaru Power Station
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KenGen
Generator MVSwitchgear, LV Switchboardmd Protection systems SR
No Equipment/part Description Est. UoM | Manufacturer | Model/type | Offered by| Bidders'
Qty bidder comments
(YES/NO)

7.15 | Lockouttrip relays with 10 SPST contacts each 2 | pieces

7.16 | Lockout trip relays with 5 SPST contacts each 2 | pieces

7.17 | Control auxiliary contactor relays each with 8 SPST contacts 20 | pieces| Siemens/ABB

7.18 | Miniature interface auxiliaryrelays each with 4 SPDT contacts 30 | pieces

7.19 | Circuit breaker trip coil supervision relays 4 | pieces

7.20 | 110 V DC supply supervision relays 6 | pieces

7.21 | DC DP Miniature circuit breakers 10 | pieces

7.22 | AC DP Miniaturecircuit breakers 5 | pieces

7.23 | Complete panel siren/buzzer 1 | pieces

7.24 | Emergency pushbutton 3 | pieces

7.25 | Push button 5 | pieces

7.26 | Three position key operated switch 3 | pieces

7.27 | Two position key operatesivitch 3 | pieces

7.28 | Two position selector switches 2 | pieces

7.29 | Three position centre zero (raiggeutral-lower) switch with spring 2 | pieces

return switch
7.30 | Status indication LED lamps 5 | pieces
7.31 | 4-20mA signalamplifiers/isolators 4 | pieces
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KenGen
Generator MVSwitchgear, LV Switchboardmd Protection systems SR
1.6 LV SWITCIBOARDSCOPE OF SUPPLY
No Equipment/part Description Est | UoM | manufacturer | model/type | Offered Bidders'
Qty by bidder | comments
(YES/NO)
Main Station auxinctnerari esd swi {3800 |[80d 00 00 00
1 incomer switchboard cubicles with all the compartments i.e. k 2 Pieces
bar, cable, circuit breaker, Control & metering etc with
internal wiring and mounting accessories e.g. terminal bloc
DIN rails, glanding plates, base plates, internal wires, &ing,
doors, frames, bus bars, cable termination accessories, etc
cubicle/s shall contain two incomer circuits with all thg
components and devices for a complete incomer cubicle/s
specified in particular specifications, a minimum of the followir
equipment shall be included in the incomer switch boal
cubicle/s:
Sub- components 00|00 00 00 00 00
1.1 800A Air circuit breaker and its associated gear 1 pieces
1.2 Metering current transformers as peapecifications ¢ne per 4 pieces
phase for each incomer)
1.3 Three phase voltage transformers as per specification 2 pieces
1.4 Digital panel multifunctional meters as per specifications 1 pieces
15 Contactor relays & timer for control &terlocks 1 set Siemens/ABB
1.6 A set of miniature interface relays with 4 SPDT contacts for | 1 set
interfacing
1.7 DC DP Miniature circuit breakers 2 pieces
1.8 AC DP Miniature circuit breakers 1 pieces
1.9 Motor protection circuit breaker (MPCB) 1 pieces
1.10 | Hluminated push buttons 3 pieces
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KenGen
Generator MVSwitchgear, LV Switchboardmd Protection systems SR
No Equipment/part Description Est | UoM | manufacturer | model/type | Offered Bidders'
Qty by bidder | comments
(YES/NO)
1.11 | Status indication LED lamps 4 pieces
1.12 | Thermostathygrostat, heateand one single phase socket outl| 1 set
1.13 | Others (bidderto specify)
2 Main Station auxdorhmoainconees 8 s| 038, 00d |00 00 00 00
components
2.1 Automatic transfer controller 1 pieces
2.2 Motor protection circuit breaker (MPCB) 1 pieces
2.3 A mechanicalinterlocking device 1 pieces
2.4 Three phase voltage transformers as per specification 1 pieces
2.5 Digital panel AC voltmeter with serial output as per particular| 1 pieces
specifications
2.6 Three position key operated switch 1 pieces
2.7 Serial device server 1 pieces
Main Station auXxHedderaubiclessd s| 00| 090 00 00 00 00
3 Feeder cubicles with all the compartments i.e. bus bar, cg 3 or | pieces
circuit switchgear modules etc. with all internaliring and | 4
mounting accessories e.g. terminal blocks, DIN rails, glang
plates, base plates, internal wires, trunking, doors, frames,
bars, cable termination accessories, etc. Each cubicle
contain all the components and devices for a completeder
cubicle to cover existing functions and the extra featu
specified in particular specifications, a minimum of the followir
equipment shall be included in the three/four feeder cubicles
Sub- components 00|00 00 00 00 00
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No Equipment/part Description Est | UoM | manufacturer | model/type | Offered Bidders'
Qty by bidder | comments
(YES/NO)
3.1 55KW standard sized withdrawable motor DOL starter modul 4 pieces
with all the devices as specified in clause 8.6.10 of particular
specifications
3.2 32KW standard or small sized withdrawable motor DOL start( 5 pieces
modules with all thedevices as specified in clause 8.6.10 of
particular specifications
3.3 250A standard sized withdrawable cable feeder modules with 3 pieces
all the devices as specified in clause 8.6.9 of particular
specifications
3.4 125A standard sized withdrawable cable feeder modules with 11 | pieces
all the devices as specified in clause 8.6.9 of particular
specifications
3.5 63A standard sized or small sized withdrawable cable feeder| 5 pieces
modules with all the devices as specifiectlause 8.6.9 of
particular specifications
3.6 32A standard sized or small sized withdrawable cable feeder| 10 | pieces
modules with all the devices as specified in clause 8.6.9 of
particular specifications
3.7 Lighting and smalpower 12 Way TPN distribution boardas | 1 pieces
specified, but with at least:
3.7.1 | 32A Motor protection circuit breaker (MPCB) 4 pieces
3.7.2 | 15A AC SP Miniature circuit breakers 6 pieces
3.7.3 | 32A AC SP Miniature circuibreakers 4 pieces
3.7.4 | 1.2A MPCB 1 pieces
4 Dewatering pumps automatic controls unit shall be complete| 1 pieces
with all devices as specified.
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Encorgy for the nation

No

Equipment/part Description

Est
Qty

UoM

manufacturer

model/type

Offered
by bidder
(YES/NO)

Bidders'
comments

Dewatering pumps maintenance cubicles (for each dewater
pump) at the turbinefloor with all internal wiring and mounting
accessories e.g. terminal blocks, DIN rails, glanding plg
internal wires, trunking, doors, frames, cable terminatic
accessories, etc. for local start/stop and emergency stop as
particular specifications

3

pieces

A 4-way TP&N Street Blood lighting distribution board shall b
provided mounted on a suitable nearby wall for connection
station outdoor flood lighting protection and control circuit. Shz
contain all the devices as per particular specifications
minimum of the following circuit breakers shall be mounted ¢
the board:-

pieces

6.1

15A AC SP Miniature circuit breakers

pieces

6.2

32A AC SP Miniature circuit breakers

pieces

Control room Protection & Switchgear DC distribution board

04d

d0d

04d

04d

04d

Complete distribution boards with all internal wiring an
mounting accessories e.g. terminal blocks, DIN rails, do
frames, bus bars, cable termination accessories, etc. shg
manufactured, tested, supplied, installed armbmmissioned
under this scope. The boards shall contain a minimum of
following components:

pieces

Sub components/parts

00

00

00

00

00

00

7.1

DC DP MCB suitably rated for protection scheme DC supply,
switch boards auxiliary 110DGupply and MV switch gear
auxiliary 110DC supply

20

pieces

7.2

l ncoming DC MCBds from t he

pieces
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