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SYRIAN ARAB REPUBLIC
MINISTRY OF ENERGY

PUBLIC ESTABLISHMENT FOR
TRANSMISSION AND DISTRIBUTION OF ELECTRICITY

(PETDE)

TECHNICAL SPECIFICATIONS FOR
20 kV GIS INDOOR CELLES, METAL- ENCLOSED TYPE For Eight 66/20 kV
Transformer Stations
s IS 20/66 Jisf clast led bt Gl £ odl e (g k820 AL GIS W dadll Olasl gl

Prepared by: E \;
I'ng. Subhi Sale ]
Mr. Hasan Alksh %D /

Mr. Ahmed Naeel AL Akhras

"

Fng. Rateb Fares //

Iong. Mohamed Rajeh ‘g/

Knge. Homam Harba /7/

Eno. Firas Musa Basha o
= ‘////

Approved by
GENERAL DIR@Tﬁfo“ PETDE

Engineg(ﬁhaled Abu DI




JORV GISINDOOR CELTES, NN ENCTOSED IV

l\’ - lor space heater with thermostalt,
c- All control circuits should be provided by

auxiliary relays or contactor

e I'he above mentioned equipment will be
mstalled on 20 k.v bus bars in parallel

! with the capacitor bank feeders so they

should take the required precautions for

connecting and disconnecting circuit

breakers while the capacitor bank in

service.

e 5 copics of drawings (schematic and
connection drawings) with the original
one.

e 5 copies of catalogs which is related with

the cells.
e The PETDIE engineers who will attend the
testing will be four engineers
l IFor preparing offers in good and complete form, offerers
are requested to examine carefully the tender documents
in order to ascertain the matters on which they will be
deemed o have satisfied themselves and the risks and
obligations which they are to undertake.

T'he form of the offer and all accompanying documents

| shall be completely filled in and signed by Offerers and
must not be altered or mutilated. The Offerer shall fill
technical specification list (Guarantee schedule) and give
~ clear technical information in detail.

The offerer shall give answers to all questions mentioned
in the tender book,

All the needed data should be fulfilled and the pages
signed by the offerer and the manufacturer in order to be
considered as guarantee schedules.
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CARI(1) SCOPE OF CALL FOR OFFERS _i

- Lenderersare invited for design. enpimecring,
manulacturing, factory testing, supplying, puarantee the
cquipment for one year for the supply of 20 kv cells GIS
C METAT-ENCLOSED TYPE [or Fight 66/20 kV

' Fransformer Stations (o PETDE . Damascus, Svrian Arab

| Republic as follows:

- (o) meoming feeders (1250 A ( By rated current)

- (160) outgoing feeders (630 A CB rated current)

- (16) incoming leeders for capacitor banks (630 A (.13

| rated current).

- (8) couplings (1250 A CBB)  rated current consist of

two cubicles (First one: measuring u|ulpmuu lor Bus | -

bus sectionlizer & second one: bus riser. me: Isuring

cquipment for Bus [1)

- (16) Conventional control pancls (for one incoming

leeders. 10 outeoing  feeders, one coupling and one

capacitor Feeders)

This call for offers comprises manufacturi sting &
CThis call for offers comprises manut icturing, testing & & oy bl A Gl iy il gl oyl e o
L Lol | il gondlly Sl _—JIJJJ abudl cdadlly Sl olually syl

Ctraining at manulacturer, supply delivery (CPTy all
| necess: v materials and equipment. spare parts, operation
| tools and cquipment for 20 k.v switchgear.

Bidders should take care to the following
items:

- The control Vollanc will be 50% of the rt,qum.d
quantities 220V DC and 50% of the quantities
110V DC.

- DC supply circuits should be separated and
equipped with MCBs as following:

a- For Motor spring charging

b- For protection and control Circuit

¢- For Alarm circuits.

- alarm circuit with Horn (for tripping any circuit
breaker (incoming -outgoing -coupling -
capacitor feeder).

s
|

d- AC supply circuits should be equipped with
MCBs as following:
- For lighting

.ﬂ-v-’ .I_.},-:| L--.,.;U J'...-‘, C..“Ji’ «,..J...l.’ P_..,.J.\ ./-‘w‘)"‘” nye g
GIS Ll Gl gl e cdgh oS ) s e b il dutalt

el g coy Jaddaldia gl ) g WL 20/60 Jist llas U

ol hiney el b Ly Lot S by | U s o J,m; |
@

[

|

e 2o

Jo,)"'“ g.-uodl.h.l (I)OJLLI

SN g ey I el pgadt (atas LTI

(e = OB ped 1250) Jyry ade- (1 6)
(e 5 CB sl 030) £ e (100) |
(e WO 4l 630) =l Clegast Jyoy ddo- (1(y) ’

RS ‘)}";;_.. (J.ill )L.;." ( .H )_»_...-I I_’SU) (_')‘J,'- Uihs - (H)

iels ¢yl OB Wl 10 3 dgey il ) wuds f‘i’-“": eyl (1)

(--|A~ L Jn-.o'-\

Gl e gin Joly Lcdp L5 20)

d.JLJl ;,.Jb pleaa¥l (noylall e gt

Jy YY. -U}U:xlll._.atm_(.!iw /o (&,.Jup R
Pt )l g A bl GleST e oy an U
Wbt 1y pblod Ladygiy jendd Ll 25 Slys faad (o .
FJUl ol LEMCBs ¢
L I R l.
Sy Ll 3
MY e -

TS T~ dres) AT U ol o) Gy aag5e 10 3l
(sl o
(o LS MCBS 263 ablty gkl sl Slls g gt -

.....................................................................

......

..........................................................................




HORYGISINDOOR CTTLES N LA ENCLOSID 1Y P

|
|
|

1220 KN METAL-ENCLOSED

SWITCHGEAR (G.IS) -

I1.1-

Desien Data:

The design data shall be as follows:

GIS G ylSY 0 Ll iGaall fadl Olams sy

Frrne ors

) 3 e ' ) lv/l L +
,QJ: LS {“-""‘a'jl bl 0495 Ol

I'fTEM DATA UNIT (20)KV
N i Highest system voltage KV 24
2 Nominal system voltage KV 20
- Lightning impulse withstand
5 voltage 1.2/50 micro sec.
. a) to carth and between phases KV (peak) [25
B h) across the ixni:lling distance KV (peak) 125
Power frequency withstand voltage
4 a) to carth and between phascs
b) across the isolating distance KV 50
KV 50
Rated current of:
a) bus bar A 1250
b) incoming feeder A 1250
¢) sectionalizer — coupler A 1250
5 d) outgoing feeder A 630
¢) incoming feeders for A 630
capacitor bank 630 A and capablc to
disconnect the
FERS, SRE S e Sl I capacitive current
Rated breaking current:
6 a) symmetrical (rms) KA 25KA at 24 KV
b) D.C .component % Acc. to IEC 62271-
100:2001
7| Rated short circuit current (1 sec ) KA 25 KA at 24 KV .
8 Rated making current KA peak 63
Maximum overvoltage produced during P.u <22
9 any capacitive and inductive switching
L duty .
System earthing Through high value
10 impedance
( earthing TR-R )

* All ratings are for inside the cubicle at site conditions.
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1.2 Technical Requirements for Cubicles :

GENERAL

The 20 KV switchgear shall be indoor
swilchgear comprising blue pas (SI6 Frec)
msulated type, vacuum interrupting circui
breakers, disconnectors, carthing switches
encapsulated in blue gas (SF6 Free)insulation,
current transformers, voltage transformers,
connectors, ete. ... including ancillary
cquipment.

IFor the capacitor bank the circuit breaker will
be vacuum type, the circuit breaker
manufacturer has to take the necessary
measures to grant the full in configure with
capacitor switch. the capacitor bank which will
be connected to the capacitor feeder will be
2x2.5 or 5 MVAR.

The 20 kV switchgear shall be single busbar
system separated with a busbar coupling.
The bidder should submit diagrams for the
cubicles as the fowling:
I- Schematic diagram
2- Design diagram
3- Layout diagram
The previews diagram will be approved by
PETDE engineers before manufacturing and
_prototype test.

l
|
|

PEIDE s
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Metal GIS cubicles:

GIS Ji ol a..,.w qu,J .

"The switchgear shall be made up of separate
cubicles. Suitable interlocks and automatic devices
| to prevent contact with live parts under all
operating and service conditions should be
considered for circuit breakers. The degree of
protection by external enclosed shall be not less
than IP 6x (IEC 529)and for indoor high voltage
equipment should be not less than IP 65 .

Slela ot ilaine Sl o wbldll] Jadll lies 085 of Lt

ERE VLN (WU PP K P PP 5 MR I P | plsainl
Tl Al 2o 5 VTt IV abloall By fazd Gy b o
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| All components of the cubicle shall
withstand the extreme thermal and dynamice
stresses of a three-phase are-fault and
provide the necessary protection.
Specialtools including testing equipment,
crection equipment, lifting equipment, first
filling of gas shall be supplied.

A complete cubicle should be subjected to an
internal arcing test (25 ) KA for the longest
protection fault clearance time - in accordance
with THC 62271-200:2003Annex AAT .

The design ol the pressure relief Taps shall be
such thatall hot gases are exhausted away from
the panelto prevent any dangerous for person
and cquipment. the cubicles should have
mechanical and clectrical interlocking and

| should be with complete protection against
contact with live parts, and with full fire

[ protection risks. last cubicle should be

" extensible.

J All materials and wmpom,nls used in

| switchgear shall conform to appropriate

{ tandards

' specified. The switchgear shall be designed to

! facilitate inspection cleaning, maintenance and

I repairs.
[Each cubicle shall be subdivided into four
scparate compartments in order to ensure safety
operation and maintenance.
The four separate compartments should be

' sealed and isolated by partitions.

! The first compartment: for bus bar

| The second compartment: for low voltage

J control, protection relay and metering
equipment
The third compartment: circuit breaker,
disconnector switch with earth switch
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f‘ The fourth compartment: cable connection,

Ccurrent transformer (ring type). voltage

Ctranslormer isolator for mcoming, voltage

\I transformer for incoming, cubical.

’ A temperature, flash or arc sensors must be

Cinstalled in the bus bar compartment and
cable compartment, which will give a
tripping command to the circuit breaker
when the temperature rises or flash or arc
occurs for all cells. These function may be
implemented via connected the sensors to the
separate relay, the trip signal should be
connected to the annunciator.

The compartments of 20 KV equipment per cubicle
' slmuid be segregated from cach other.
- The high tension voltage cables compartments should
| be separated and isolated from cach other against fire.

Interlock System:

PEIDE 2N
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- The C‘dIlhInL switch can only be closed when
the circuit breaker is in open.
- Electrical and mechanical interlocks shall be
provided for circuit breaker and earthing
switch, Auxiliary contact for each breaker not
less than five contact.
- IPor capacitor feeders key interlock shall be
provided between the earth switch

and the lock of fence door.
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% The Statmnary Part:

' - All outer surfaces have to be grounded steel
| panels of sufficient strength to

f withstand the mechanical and thermal effects
of an internal arc. In addition

) mechanical stresses associated with

{ commonly used shipping and handling
| _gears may not result in measurable

1t g5
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L deformation to the cubicle,
- The cable connection compartment shall provide

sullicient space to terminate

the specitied/required type and number off
conductors, mcluding their shields.

armor and cable head. A channel iron bracket
Cwith eleats shall be provided for

cable support.

|

r

|

- Provision shall be included to prevent carthing
ol the outgoing circuits or busbars when they
arc energized. All necessary voltage

| transformer, voltage relays, interlocks, ete. ...
to achieve this should be supplied with the

| swilchgear.

/ - Low voltage wiring inside the high voltage
compartments shall be limited to

,’ the absolute necessity. Such wires shall run
inside protective enclosed in locations where

| they are least likely to be affected by a possible

arc.

- The low voltage equipment compartment shall
be completely metal enclosed with separate
front access door that is suitable for the
installation of indicators, control and measuring
devices.

All Tow voltage wiring that required the
connection of field cable, shall be terminated
on a freely accessible terminal strip inside the
low voltage compartment.
| Wiring to the door-mounted equipment shall be
| run inside flexible conduit, suitably routed to
| prevent stressing of the conductors when
' opening the door to its extreme stop.

rrine s

Sl 3 : Ly Li-u'q-" ‘\Jl'-ri" Lison L—J‘J‘-'l:““—ml ‘}w‘a" 0, By | A |

N Ly e 5059 shiclds Lgsgpo U5 (3 W com bl ol

_J.L';’_'!I Gzl Sl 0345 ol s dali s Py T

o) Ol ol i s a6 gl olgd b g
LU L,.:.&}\.J &1 (..12_:)" JLE.;‘} (J.@_J_-‘ uL-.Ll) s L-L{rﬂ

L},L.Jl SVE S CH PN J=ls jaisll agd 0 W Y razi Ol C- f
3 L?b = J_;;_b A9 ada )J.I: ol %9 . (Syad)) 59,2 u;:'l‘
(ot oS e b Sl e il 0S5 oL

o Odall JalSL ailan jaisll dgdl Sldae 5 3555 OF Lt
otellly (Sl gy sl LS s e Ul ol

I WS ooy s @) aisll agdkt LT e o of Cs
il A o i1 ] Jpol Jas b s e

WO gl Jils QU e andll oolualt g 5L, F of e
il 5= DUl st oMol sl e el [0y ad

.4 alei dbais




JORNGISINDOORCTEEES A LAL ENCLOSED V)

- e isrequired by switchgear arrangement o
Cspace Hmitation in switchpear building, the
|

Ccubreles shall be of front access with the back
directly top wall or to other cubicles.

,
|

= The muain function control cquipment comprisces
‘ cquipment for measurements, indication, protective
- lunctions and apparatuses Tor manual and
Cautomatic control and regulation. Also all cables,
conneetion boxes, auxtliary equipment and
supervision relays for auxiliary power supply arc

included in
control equipment.

- [t shall be possible to perform future
modiflications and extensions o the

| control equipment with the minimum interface to
th opers umn ol other parts of the installation.

d]MLIII‘\’ ¢ high-voltage indicators by lamps, or
other types on the front of cubicle shall be
installed.

Izach pancl shall have a rating plate on suitable
place.

The cubicles shall be equipped with earthing

' devices to ensure safety operation and
maintgnancc according to 1EC 62271-200:2003.
The cubicles shall be equipped with

: undc:/ovel frequency and under / over voltage
\; equipment (at least 3 stages) for load shedding
| to be installed in Coupling feeders.

All metal parts including any relay,
instruments, etc. ... mounted on the
switchboard shall be connected to a copper
earth bar which runs along the full length of
switchboard.

Interlocking of earthing switch of transformer
incoming feeder with the opposite circuit
breaker shall be provided, so that the earthing
switch is blocked if the opposite circuit breaker
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Lis oncand the opposite circuit breaker is blocked
il the carthing switch is on.

Incoming and outgoing feeders shall be fitted
- with terminals for connection of separately

[ installed one energy meter.

| “The cubicles shall comply with 11 62271-
[:2007and 112C 62271-200:2003 standards in
all respects.

" In particular, the cubicles shall comply with the
| latest THCT 62271-200:2003requirements

regarding internal arc tests.

|

]J ] 3 luimlul REEI—I_IR}HLHIS for the
Ilements of the Cubicles :

- 1.3-1 Busbars

The busbars shall be made of best quality, high
conductivity copper.

The cross-section of busbars must be designed

' and sclected for the maximum permissible
temperature (+40°C) in accordance with 1EC
62271-200 or IEC 62271-1, and VDE 0671-200
| or VDE 0671-1.

The busbar cross-section must not be less than
(800) mm?.

PETI®E Mots
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' 1.3-2 Circuit Breaker :

431 b 2—1.3.|

}:_rl‘he-é() kV circuit breakers shall be vacuum
type suitable for rated breaking current and the

 technical data stated in design data (table.2.1).

# They shall comply with the requirements for

EC 62271-200:2003, IEC 62271-100:2001 and
shall require minimum maintenance.
No part of the circuit breaker or its supporting
structure shall be permanently strained when

| breaking or making the rated short circuit

[_g:urrents.

GAN gl r g 5L 20 dgt AV bl d,i, oiw.
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All types of operating mechanism shall be
designed so that the cireuit breaker is tripped
fully i accordance with 11:C standards.

In the event ol a failure to lateh in the closed
postition, it shall not be possible for the circuit
breaker to open., except at normal tripping

speed.

The operating mechanism should indicate
whetherthe circuit breaker is open or closed.
The various parts ol operating mechanism shall
be of substantial construction, carefully fitted
S0 as lo ensure free action, and design shall be
such as to reduce mechanical shock to a
minimum during operation and to prevent
inadvertent operation due to vibration or other

catsces.

The circuit breaker shall be capable of making
and breaking short circuit faults in accordance
with the requirements of service Operation, for
| three-phase short circuit ratings.

- The design of the circuit breaker shall be such
that it can satisfactorily perform at least (50)
full short circuit operations with one set of
contacts.

| Each circuit breaker shall be capable of making
or breaking the charging current of cables
without sustaining any damage or causing
excessive over voltages.
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1.3-3 Instrument Transformers:

okl C.J‘!j-‘-_r_‘“’- ,1"

The instrument transformers shall be with cast-
resin insulation.

Voltage transformers shall be single-pole and
installed in the incoming and sectionalize
feeder in easy way, The ratio burden and
accuracy shall be according to the requirements

cgeall p I Agsan LA G2 0,55 Of g

Jyed ls J vgj’- OT) kel Zaks-| dgdl Ve ng_; of .
Al 2l U 152 2 ls
Al Sy ol o Bl Jod 2 ilss o
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_imposed by the protective relays .
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| 1.3-4 Control and Supervision:
| - -
' Incoming Feeder

- Llectronic measuring center
|- Plectrical Push button (ON, OFL (C13))
l Signal Tamps (LED) for circuit breaker (ON. O1F1)
- Position indicators
- Local/remote selector switch.
Alarmy unit with > 10 windows with sound facility
Voltage indicator with auxiliary contact lor carthing

L interlock

|- Selector switeh for Load shedding stape
‘ = Three phase over current protection relay digital
% - Trip Lockout relay
! - Vacant for Lilectric Power Meter
[ - Lighting
if - space heater with thermostat
‘[ Outgoing Feeder:

- Llectronic measuring center

Flectrical Push button (ON, OFF (CB))
Signal lamp (LED) for circuit breaker (ON, OF'I9)
Switch position indicators.

Local/remote selection switch.
- Alarm unit with > 8 windows with sound
| facility

Voltage indicator

Selector switch for Load shedding stage
Three phase over current protection relay
Vacant for Electric Power Meter

Trip Lockout relay
- Lighting
- space heater with thermostat

I I
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First one: measuring equipment for Bus | - bus
sectionlizer with the following facilities:

- Circuit Breaker

- Disconnector & Earthing switch

- Llectronic measuring center
- Electrical Push button (ON, OFF (CB))

Coupling feeder: WS Ak
Including two Cubicles: . b
oy et

Al gl e (U Gy — 1L b3 Sl < d )
JT bt
anb i by S ki -
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Stgrnal lamps (11D Tor cirenit breaker (ON, O1-17)

- Posttion indicators

[ ocal/remaote selector switeh.

= Alarmounitwith - 10 windows with sound facility

- Voltage indicator with auxiliary contact for carthing

Cinterlock

—

| facility.

- Voltage Transtformer for measuring center for bus
bar |

- Three phase over current protection relay

- Under Over Frequency & Under Over Voltage
Protection Relay for Bus bar number one

- Irip Lockout relay

- Lighting

- space heater with thermostat

Second one: bus riser . measuring equipment for Bus 11
the following lLacilities:

- Disconnector & arthing switch

- Electronic measuring center

- Position indicators

- Voltage indicator with auxiliary contact for
earthing interlock

- Voltage Transformer for Power meter for
second section of the bus bar

- Under Over I'requency & Under Over
Voltage Protection Relay for Bus bar number
two

- Lighting

- space heater with thermostat
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Capacitor cell:
Electronic measuring center
Electrical Push button (ON, OFF (CB))
Signal lamp (LED) for circuit breaker (ON, OFF)
Switch position indicators.
Local/remote selection switch.
Alarm unit with > 8 windows with sound

1

1]

- Var controller
- Three phase over current protection relay
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Cwith all function of capacitor feeder
- Irip Lockout relay
- Lighting,
- space heater with thermostat

1.4 - INTERLOCKING:

The bidders are requested to give general description of
the schemes and equipment which shall be interlocked.
| Ieshall cover 66kV and 20 KV switchgears,
| translorniers. AC and DC station service and other
J equipment.
ﬁ Inthe 20 KV cubicles carthing switches shall be
| interlocked with the associated circuit breaker
(mechanical and clectrical interlock).

Farthing switch of transformer incoming feeder 20 kV
shall be interlocked with the opposite circuit breaker.

Farthing switches of sectionalize feeder 20 kV shell be
interlocked with the 20 kV incoming / outgoing circuit
breakers and with the voltage transformer of the
sectionalize feeder.

The Contractor shall be responsible for the design,
supply and commissioning of all interlocking schemes
- with a view to ensuring safe operation both under

| normal and cmergency conditions.

| All interlocking schemes shall be submitted for
approval by PETDE.

',,
|
|
!
|
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1.5 SITE CONDITIONS (3 by s — 1.5
* The climatic conditions of the sites are Su_btropical : rary !

The tropical climate prevails in summer and temperate climate in winter:

Maximum ambient temperature +50 °C
-Minimum ambient temperature -10 °C for outdoor equipment & - 5 °C for indoor .
-Maximum wind velocity i 29 m./s

Prevailing wind direction : north-west

Relative air humidity , average : <95 %

Altitude : 21000 m
-Seismic force equivalent :0.1g
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jl 1.6-( 20 ) kV Protections :

| -ATECOYRY incoming coupling, and outgoings circuits
) (Cablesy shall be equipped with a theee phase over
carrent and carth fault protection and has the ability to
be Bay Control Unit (BCU).

And preferable to Display the single line diagram.

Al 20) KV incoming, coupling, and outgoings shall
have a trip lock out relay.

The relay shall comply with the requirements specified.
-AIL0) KV coupling feeder should be equipped with

1
J over and under voltage/frequency relay., for O/U
F

voltage functions at least two group with selector
switch forincoming and outgoing bays should be

provided.

load shedding with selector switeh for incoming and
oulgoing bays should be provided.

|
i While Tor Under frequency function at Ieast four stages

The 20 KV coupling cell should have synchronizing
relay.

B.xsu mqmruncnls for the Numer| ical Over Current
and Farth Fault Protection (O/C and E/F) Relays:

General requirements:

Norms and standards: The Numerical Over current

" and Earth Fault Protection Relay shall comply with the

most relevant IEC international standards (eg. 1EC-

60255 . 1EC-61000, IEEE/ANCI/C37.90.2, IEC-60068.
IEC 60529 and 1EC-61010-1)

Design requirements:

The Numerical Protection Relay design shall be based
on a microprocessor technology and shall accommodate
a hardware and software architecture consisting of a
multifunction protection and control platform with
logic/analogue inputs and outputs, including
Protections, Metering, Control and Monitoring, User
Machine Interface with alphanumeric display,
Communication Interface, Network, Machine, Switch
gear and relay diagnosis functionalities,

The Numerical Protection Relay shall be fitted with an
_internal self-lest monitoring system (“Watchdog”)
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current sipnals, the processing unit (memaorics, 7
Aoy ¢ dlally Nyl A bl sam gy cohLEYE g k!l s

processorn soltware/hardware watchdog, logic
mputs/odiputs. NEWwIL _—,L,r,-,_u/,;i;m, ‘ nmw‘,u/l, Ay

| . = . . -
. testing the relay power supply. the acquisttion ol pee (oatle) et ls dite pllas 0350 dnad Sl il bl 000 O L
| Any minor sale mternal Tailure shall enable the relay (o

(sl

r

normally perforn its protection functions in a sl oot dh bt 3 daey s e 5T o ol s
lowngerading mode. ool e . ,
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Safety and Dependability (Functional Safety):

The Numerical Protection Relay design shall be part of (Ao gt aDt) Dsleze Vg L)
i s:n!cl._\ and dt.‘puml:.lln.lu_\' desipn process of the 1Sl el i 20 i T A ey 03 O s
manufacturer, associating the RAAM.S parameters. _

Reliability: To define a predictive caleulated and field RAMS pylac slelyr or chmisall 35206 Antdt st iy

’ measured MTTE, determine a & Failure Rate and a FRRA
.‘ usch-rl Illvelllmlgnl the Nl!fllcl-l(_-.'l! relay, S B A e e bV TTE Jlan 5y Ligie o
| Availability: To prevent any nuisance or unwanted )
I : . \ )l LAY aally (A) Jnah
tripping by selecting the adequate settings and mprove it Jrall IRl (A) )
the continuity of service. ey
) o ) Aglpaieed Gy ALl S ol Bk e b g ek ot
Programming and Configuration: .
- The O/C & 12/1F Numerical Protection Relay shall be l.
1 - - . ~
- programmable and configurable with an appropriate irgly w2y
| v s WK i L ... . ) 1 | . (LT a Li. 5 :
;. user-friendly setting, snll\\t;u :I.\!llg..]llf\/lﬁ Wlmlmv..s 2y sy Al i 36 BAE 3 OFC 20mi 3kt 545 ol s
- program running on a standard PC. The programming y ex
Prog £ L PAVLIE & S o Jany MS Windows e plaseaty pltsa¥l fews il sl

and conliguration shall be carried out locally (front
access) through (a RS 232 or USB or Rj45 port) and gl et Jpast
remotely through a communication network, ol RS 232 Jiv) pe W il gk e J2 ISy el alee o

o¥lail s pe axd e (RJ45 41 LIS

Hardware and Software architecture: The hardware
and soltware architecture shall be modular and
disconnectable. The architecture shall provide casy cost | @blh) dlain 5,43 it plly alall i 085 of gt & plly Aladt At
efficient maintenance operations when changing Joadl) Uy Blons (1557500
modules. The protection relays module shall be with
drawable type with special current terminal contacts for
shorting different current circuits.
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0O/C & E/F Numerical Protection Relay general and
practical operating requirements OIC 8 EIF dpia et Jo k Llaolfy Gk S

il by, 2l By OfC & EfF aui)l 4l fuw of Lt
The O/C & E/F Numerical Protection Relay shall

operate according to the following conditions: 220°C to +55°C TN
= Up to 95% 4 gh Ll
Temperature: -20°C to +55°C = T
i 110V-250V DC pac Lall L3511 2g s
| Humidity Up to 95% n =
External auxiliary power | 110V-250V DC 2010 +10 %
supply: 501
Permissible tolerance : -20 to +10 % Az
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1

[ Raned I requency SO Ty
Jl Rated Current: IA and SA conlipurable
’ current transformers,
(dual rated)
( Permissible over load A4ln continually,
_ LOOIn for | sec.
Mechanical Protection degree P52
ace o 1 529

The output relay contact shall be capable of
withstanding a 30A DC current for 0.5 seconds.

The Digital Protection Relay shall have a constant 150
year mintmum design MTTE during its useful life time
| which shall not be less than 15 years in proper

| temperature and environmental operating conditions.

J
{ L'll;n;u'lc_rislics

l

] O/C & IX/F Protection Relay deseription:

General deseription: The relay shall be fulfill the

lollowing technical functions:

’J e Oscillograph data recorder

- Bach Record comprises the samples from analog
signals and the status of 4 selectable digital signals
ol 62 ¢ycles. 20 or more samples per cycle.
Configurable pickup. Records in non-volatile
memory. The disturbances are collected and
exported in COMTRADE format.

e livent Recording:
The relay should store minimum 100 numbers or
more last events in a nonvolatile memory, which can

| be retrieved from a PC with the following data, Date

| andtimeof the Event. Descriptive text of Event.

| Fault Recorder:

. Minimum 5 or more faults are stored in the

I

\

|

nonvolatile memory, with the following data, Date
and time of the fault pickup, beginning and end.
Prefault and fault values of electrical parameters.
' Duration and Type of Fault. Level of Electrical
parameters at the faults occurrence time.
Time synchronization Via communication* Via
demodulated IRIG-B input
| Independent setting groups should be available, at
| least three sitting group are required.
e Communication Ports:
Front communication port: RS232 or Rj45 or USB
ports for local access to settings, events and records.

2428

IA and SA conligurable current wrand Ll
transtormers, (dual rated)
Al continually,

10010 for 1 sec. S Jranil
Protection degree 11P52 accto ¢ Alaall aa
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Rein communication port - RSI8S & R 15 port log
remote communications. The commumeation
protocols should be 1ECO 1850 for R) 15 and
NModbus TCP for RSA8S.

Necessary Latest version /communication sofiware
lor conliguration, setting modification, event
analysis, Modbuas user map and SCADA
communication should be supplicd.

Specification for Numerical O/C & IY/F protection
relays:

The Numerical O/C & E/IF protection relay shall have
the following specifications:

Lo At least 3 stages of Phase configurable
instantancous/ Dependent ‘Time over current
lunctions 50/51.

2. Atleast 3 stages conligurable instantancous/
Dependent Time Earth Fault functions SON/S IN.

3. The dependent time functions for both O/C & 131

protections shall be capable of providing the

definite time and inverse time curves characteristics
(ce Nomal, Very Inverse, Extremely Inverse) with

at leastinternational norms (eg [EEE & 11:C) and
other special standards.

4. Tasttripping logic.

5. The operating time of overcurrent / Earth fault
relays shall not be greater than 30 ms.

6. The Rescet time shall be not less than 95 per cent
and Reset Ratio shall be not less than 97 per cent

7. Independent timer per function.

8. arcing protection function (option).

9. Operation failure detection.

10. Have relevant Numbers of configurable Digital
inputs and contact outputs with future ex pansion.

F'L. Monitoring and metering:
- current metering.
- SLD display
- LED indicators.
- Keypad and display user interface.

Calibration : The O/C & E/F relays must be precision

tested and calibrated for life at the factory, the routine

test data must be delivered with each unit as well as test

certificate.
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Conventional control panel: [
Fhe bidder shall provide conventional control pancls
capable ofcontrolling and monitoring 20 KV bays as

follow.:
The provided conventional control pancl will be used
L for manual operation and will be installed in the main
| control reom of the substation,
' Fach control panel can control and monitor: one
meoning bays, 10 outgoing bays, one coupling bay,
and one capacitor incoming bays.
L Fach pancl shall inelude the following
facilities:Full control of 20 KV CB via a selector
switch.
On/OITCRB statas indicator via 1.1:Ds.
Tripping alarm system (annunciator)

(o

Current and voltage instruments for incoming
, bays.

5. Mimic diagram.

0. Protection Degree <1765

| 1.7- TESTING:
The following tests are briefly outlined and shall be
carried out to the detailed instructions set out in the

|
|
j relevant standards and 11:C,

|I I type tests certificate issued by independent and
according 1o the last issuc from 11:C standard. type tests
are not requested for this equipment.
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’ approved laboratory is submitted for any equipment
|
:
|

1.7-1 Switch gear and Control gear:

The Switch gear and Control gear shall
be tested in accordance with IEC 62271 -
IEC 60694, the latest revision thereof

| Routine Tests :

| a - Power frequency voltage dry tests on the main
cireuit.

b - Voltage tests on control and auxiliary circuits.
¢ - Measurement of the resistances of the main
cireuit,

- d - Tightness test (including mechanical operating
' tests).

_¢ - Metal analyzer for bus bar

@Soudly ablgdll/ fuadl Sl 11,7
ddolpal) sy (Sodlly cblodll/ Jadl wlans Ll g
L B 2 EC 62271-1EC 60694 @

tdg ) Oy
et AN e B AU G gl wgd Jod oljlast -
Bdelll fladlly (Sl gles e agd ljlasl - o

s ohlast s 3 L) S Gy BYLYI P Jlasl - s
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D Destgn and visual checks.
Lo The fanction of Over Current Protraction

Relays.
h-"The function of Over/Under Protection Relays.

’ Type Tests:

| a- Diclectrie test

# b- Measurement of the resistance ol circuits
c- Temperature rise tests.
d- Short time withstand current and peak

i withstand current test

e Verilication of the protection

- 1= Tightness test

| g Llectromagnetic compatibility test

" (12MC)
h-- Additional test on auxiliary and control

circuits
Site Testing:

a- Closing/Opening operation and timing tests.
b - Operation mechanism fluid charging time
tests.

¢ - Measurement of resistance of the main
contacts.

d - Sequence and interlock tests.

¢ - Construction inspection.

PEEIYE 2008
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1.7-2 Current Transformers :

The current transformers shall be tested in
accordance with IEC 61869 last revision
‘thereof.

D oY Yoy

1.7-3 Voltage Transformers:

The voltage transformers shall be tested in
| accordance with IEC 61869 with the latest

revision thereof.

g Yy T’—-\,Vr
B Sl JEC 61869 Lacds Wby dgd! 0¥y lasl 2

RLSV

1.7-4 - Tests of Bolts
Three bolt and nut shall be tested for each type
and size of galvanized of the same shipment.
These tests shall be performed in accordance
with the procedure outlined in IEC
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JORNGISINDOOR CELEES AL EAL ENCTOSED 1Y 1)
spectlications.
1.7-5 - Galvanizing Tests

Galvanizing of plates and shapes shall be (ested
in accordance with the applicable 11:C

| specilications,

1.8 Testing:

[-"The Contractor will bear the testing,

air tickets and living expenses ol (four) PETDI:
engineers (4 MEN/WELK).

The PETTDE has the right, before contracting, to
delegate two inspectors (o visit the manufacturer
plant.

th PITDIE will bear in this case all expenses.

PETDYE 2028
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ITEM DATA UNIT I)ESCRIPTION
] lnwmmL h,dens ” k m—m2 B | 3 x2;:§J(T()=_C_J
2 | Outgoing feeders& capacitor | mm2 | 3x1 x(185) AL A4
bank feeders / =
e

..........................................................................
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2- Guarantee Schedule for 20 kV GIS Metal Enclosed

(To be filled-in and signed by offerer for cach type)

lem Deseription Unit REQUIREMENTS OFFER VALULE
| N].‘HIIIf‘:l\‘[lll‘L‘J'-./-L-;t;l‘llliflir\i' O
> iso 9001 certificate-2015 Should be submitted
3 Type (_.]S
1 [Rated voltage S T
L | | blue gas (SF6 T'ree)
5- 3: _ll}_rj'l_!_l_i'l}i‘ugf‘i:ﬂ—p IZ‘.SSLiI‘L:"_”_-___-V | bar ] R B
O Standard specifications AT T
7 | Material ol cubicles y 7;_ | Stainless steel
8 | Thickness of sheet mm >3
| Dimensions of the cubicles : 3 1] = o -
o a) - Width mm ~600)
b)  Depth mm ~ 1000
¢) Height _omm | 20000 7
Bus bars : T F .
a) - Material Copper
b) - Cross-section per phase S¢.mm > 800
W ¢) ~ Minimum clearance between phases mm
d) — Minimum clearance to carth mm
¢) - Space between bus-bars supports mm
busbar insulation air ( for resin with
silicone rubber )
Connectors : _
a) - Material Copper
b) — Cross-section per phase: Sq.mm
- incoming feeder
I - Qutgoing feeder
-coupling 7 _
~Minimum clearance between mm
phases -
d) — Clearance to earth mm
Maximum allowable current density at
site worst conditions (for maximum
[2 | ambient temperature 40°C) : 1 _
a) — For busbars . ';JA/sq._l_nm |
b) — For connectors : A/sq.mm o
I3 | Dynamic short-circuit current kA >62.5 7
14 Thermal short-circuit current kA =25 /
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IS The compartments of 20 KV equipment
per cubicle should be seprepgated from
cach other |
1o | The high ension voltage cables
compartments should be separated and
isolated from cach other against fire,
[7 | Type ol pressure reliel device
Rated insulation levels at normal
pressure
" Power frequency (1) minute withstand kv _—
voltage
Lighting impulse withstand voltage kV > 125
Insulating gas pressure
19 a) Maximum
b) Normal
_ | ¢) Minimum
- Degree of protection
20 - Internal high voltage equipment, P - 05
© gas enclosed
- External enclosed P > 065
> The cubicle should have Plug in with
- bolted cable termination
' 5 (“(;py of the newest edition for relevant 1 _ -
I 1 | .
23 | Type test certificate details:
a) - Testing station
b) - Certificate numbers
; ¢) - Applicd standard specifications i e
24 [ 20KV compartment shall be cquipped |
2 with gas pressure pauge
T aa 20 KV compartment shall be equipped
with a gas filling valve
26 | incoming cubical submitted with isolator Should be submitted
for voltage transformer
27 Cable clamps Should be submitted
28 [ A temperature, flash or arc sensors must be Should be submitted

installed in the bus bar compartment and
cable compartment for all cells

* The manufacturing company of GIS bays /20 / kV, should be the same
assembled company of all bay's components in the company's factory,
including the protection, controlling and measurement equipment.

And the company is committed to make the necessary tests for all bays in its
factory in the country of origin.
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2.1 Guarantee Schedule for ( ircuit Breaker ( 20 ) kV

(To be filled-in and signed for each voltage and type)

PETD I 2004

~ GIS 20k 7 pod sl

‘ | S
ltem | Description Unit  REQUIREMENTS 0\1};11 "'I{,'l‘:'“
| Manufacturer name / country | |
2 SO 9001 certificate-2015 ' Should be submitted
|
3 Type ol cireuit breaker ‘ Vacuum |
4 Model designation number |
3 Rated frequency Iz \: 50
6 Rated voltage: kV ‘ _ 20
7 Highest system voltage kV ! 24
Rated normal current at 40°C° |
ambicnt temperature : l
Q Incoming feeder A I‘ > 1250
coupling A | > 1250 ,
Outgoing feeder ! A f > 630 I
Incoming feeder for capacitor bank | A ' 7 >630 j
) Rated breaking current capacity " ‘[ {
a) - symmetric  (rms) J KA (rms) =25 |
b) - D.C. component % i _ 7
10 Rated peak making current | KA (peak) { >62.5 .
I Rated peak short-circuit current | KA (pcak) } >62.5 ‘
12 Rated short-time current | A !
a) - | sec. KA _(r_ms) F e 35
b) - 3 sec. KA (rms) | 7 ]
13 Rated line-charging breaking current A l i N B
|
14 Rated cablcm—'chérging breaking | A __’ SRS SRR i Piasrs
R Rated small inductive breaking A |
current ‘ ‘
16 Rated breakmg, current under out-of- | KA e
| phase conditions | |
|7 Restricting Vollaéé *_ B N
a) - rate-of-rise (RRRV) [ &V /mieroses |
| b) - peak L KVeak) |
18 Operating cycles at rated short !
| circuit breaking current J
| |
19 J (‘urch of permissib]e number of Should be submitted

.......................................................

................
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20 One nunute power frequency
withstand voltage _
a) - Phase to carth KV (rms) 50 .
b) - Across open contacts KV (rms) j
21 N ihining impulse withstand voltage KV (peak) : - 125 :‘
.

-1,2750 micro sec
22 Rated operating sequence

23 Minimum time between cach SeC
Csuccessive break/make operation

24 Opening time (until separation of the |
arcing contacts) . :
Ca) -Without current ms '
D) =With 100% rated breaking ms | }
L eurrent ' [

25 Maximum total break time (until ms ’ l
U otal arc-extin) i

26 Arc duration i ms |

27 ‘ Make time : |
i‘ a) - Without current . ms ‘
[b) - With 100% rated making current . ms r

28 ] Maximum total make time (closing ms '

Cinitiation to latching of circuit
- breaker in fully closed position)

29 Dead time 1 ms <300

Number of operating cycles without
overhaul
...3) drivemechanical | | No. [T
30 b) interrupter chamber No.
Llectrical
a) with rated (normal current) No. .
b) with rated short circuit No. > 50
current.
31 Operating mechanism : .
a) - Type
b )- material Stainless steel
©) - Operating voltage
d-Raed | vpC
e) - Range

(2200&(110)

Minimum operating voltage
Maximum operating voltage
f)- Rated power
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3 Closing release coil :
a) - Rated operating voltage VDC (220)&(110)
by - Minimum operating voltage % =20%
¢)- Maximum opcerating voltage Yo F 0%
d)- Rated power W

33 I'rip release coil :
i) - Rated operating voltage vVDC (220)& (110)
b) - Minimum dpcraling voltage % -30%
¢) - Maximum operating voltage % F10%
d) - Rated power W

34 Weight of circuit breaker :
a) - Total Kg
b) - Heaviest part to be lifted during Kg ‘

maintenance or repair procedure

35 Type test certificate details :
a) - ’I‘csling ;La_ti_on/autlhqui_ly
b) - ('erli_ﬁcale numb;:r
¢) - Applied standards

s
\
——

.......................................................................................................................................................
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2.2-Guarantee Schedule For 24 KV vacuum interrupler

'Ry Qods

OFFER VALUL,

Item Deseription Unit REQUIREMENTS
i NManulacturer / cnunlrl\‘r - S
2 ISO 9001 certificate-2015 Yes/No Hlln‘u-l-t_f be .\iuillrllrlillctl
E _ Highest S) \[Clll\(!_lll_j‘_',t kV i
4 Rated frequency (AL R . T
5 Rated current for outgoing & A 630
| eapaciter 1 I
6 Rated current for incoming & A 1250
Coupling i
7 | Power l'|'L"¢.|ULV'|71¢:'7_\' withstand kV
voltage
8 Impulse I.2/_5_()“1;1}0'0—.;;0:;_“ kV (peak) - V
- withstand voltage A -
9 Rated short cireuit breaking KA 2o
current ¢ o
10 Rated short cireuit closing KA =03
current L
I Rated short circuit breaking Times >50
current breaking times
|2 Rated duration of short circuit see
I3 Closing time m sec )
14 Opening time m scc 7
15 mechanical life Times o il
16 Rated contact stroke mm e
17 Average opening speed m/s
18 Average closing speed m/s X
19 Circuit resistance at rated pQ
contract force
20 Contact closing force due to
bellows and atmosphere
21 Shell life year
22 Applied standard specifications ]
23 Maintenance free No. el
24 Typical life operation No. el
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2.3-Guarantee Schedule For Voltage Transformers ( 20 ) kV

(Lo be ilfed-in and signed for cach type and voltape)

[tem Deseription Unit REQUIREMENTS | VWPV ¥ALLE
20 kV 20KV
1 Manu facturer / country 4
2__ [INO Q00T certilicate-2015 RN ~ Should be submitted
3| Lype designation B —
4 | Rated frequency N L A || i
5 [Mighestsystemvoltage  f kv | 24
6 Rated insulation level meil . o
o1 l’mwr-i'rcqucnc_\: withstand kV - 50
voltage
6.2 | Tmpulse 1,2/50 micro-see KV (peak) | 125
__ | withstand voltage o s .
T [Raedwltge: [V R
7.1 Rated primary voltage kV 20/ V3
=) Rated secondary voltage A% 100/ V3
- 100/3
8 Rated output/accuracy class = 20/ ¢l 0.5for metering
Two coils = 20/3P for protection
Voltage factor
9 &) continuous 1.2 N
b) 8h 1.9
10 Ratio error with rated output and %
- 105% normal primary voltage
- 5% normal primary voltage
I Ratio angle error with rated Degree =1
output and :
- 105% normal primary voltage
- 5% normal primary voltage . .
12 Creepage distance mm
13 Flash-over distance mm
14 Main dimensions mm /7
15 Total weight Kg e )
16 Applied standard specifications o o

: =
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2.4 Guarantee Schedules for Toroidal cast resin msulated Current
Transformers (20 ) kV

(1o be filled-in and sigmed for cach Lype and ratio)

) sseripti Ini OFFER VALLUI
Il:m Deseription Unit REQUIREMENTS FI'ER' I
] Manal: uluu_x__/_muuh\ - ‘
2 [ 1509001 certificate-201: S Should be submitted
3 Type designation ring type
4 | Highest system voltage | KV N . s
S | Insulation voltage R J}y I . v ] ) -
6 R nIuI insulation levels : & - - -
0.1 . n'hlnlrw impulse withstand kV
_ | voltage - 1.2/50 micro-sec (peak)
0.2 One minute power Iquuuny KV (rms)
- withstand voltage Lol o
Rated primary current :
a) lFor umunln{_ leeder bay A 200-400/5/5
. by for capacitor feeder bay A 150-300/5/5
¢) For mmmlm, feeder bay A 600-1200/5/5/1
d ) [or C()Upllng b'd)” A 600-1200 /5/5
Rating of sccondary windings :
8 b) - Rated output/accuracy class:
- core | (measuring) VA > 5-10/ ¢l 0.5 I's5
- core 2 (protection) VA > 2.5-5/ 5p 20
- core 3 (protection) VA > 2.5-5/5p 20
9 Overload capacity at 45 °C % > 120
ambient temperature
10 Dimensions mm
I Short time thermal current (1s) KA/ls
12 Rated Dynamic current KA
. /
13 Total weight Kg 7
14| Applied standard specifications i

..............................................................................................................................

48/29
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PELDE 200

2. 5 High Voltage Power Cable (Sealing Ends or PREMOULDED CABLIE

1ﬁkwannnNsuLn0uqFurﬂ)KV(ﬂS(hﬂgMng&inunMnchmkr

Item | Deseription Uinit OFFER VALUL
~ o REQUIREMENTS |
U Manufacturers / country KV .
2 | Type and identification Plugmwithbolted |
S| Rated service voltage .
2| Principle insulation . -
> | Material . _ e
6 | Total external leakage distance . mm -
7| Method of connecting cable core
| sealing and terminal e
8 | Material of fittings - B i
2| Scaling ends dome —— T g:

10 | Base ring - N
|t f_g_‘_]'_()ﬁ.'j":‘w'rL'(:'_{_i_(ll_'l__VIV‘(WH'Vi!’l_L_'(lI]lEI;E’,HI.L‘L‘lViL'l' poimmt 3x2z300 U o

12 | Cross section for outgoing mm’ ININIBS AL |
13 | Base plate
41 Dry withstand voltage KV ( rms)

( I'min. power frequency routing
test )
LS | Minimum wet withstand voltage (30 | KV (rms) -
sce.power ﬁ'cqucnc_\' Lype test on
insulator only
1o 1 Full wave withstand test impulse KV ( rms)
voltage type test on complete
terminal 1.50 micro sec
17| Visible discharge test ( power KV
frequency ) type test on insulator
only
2
\ Pr. % i 25
il = sl . e

.......................................................................................................................................................
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3- Guarantee Schedule For Numerical Over Current & Earth Fault Protection relay

(To be filled wand smed by offerer)
licm Description Unit g PETDE Gl vALUE
e e B T i REQUIREMEN s o
:I Manufacturer
2 country
3 SO 9001 certificate and year
:4 Type reference
5 | Order Number
6| Principle of operation Numerical
3 Period of proven reliability. years
Number of years of guaranteed parts
: years
_ | manufacturing and supports.
| ANALOG INPUT
i Rated Frequency Hz 50
| Currents
8 A 1&5 configurable
_ | Rated Current Secondary In (dual rated)
9 | Rated Current Primary A 110 1200
10| No. of CT inputs 3ph + 1N=4
I'l | CT Burden per phase e
a) - For 1A
b) - For 5A
CT Burden per earth
12 | a)-For1A
b) - For 5A
Thermal overload capacity of CT -
a) - Continuously 41n
13 | b) - For 1 sec. 100 In
16| Auxillary Voltage
Rated Voltage Vdc 110 - 220
Tolerance % -20%
% +10% R
i Power consumption
18 | . Quiescent state W
e Energized state W
Binary inputs
20 | Number of inputs no
21 | Polarity
Operating voltage 1108220 Vdc -
Output contacts
22 | Number of contacts
23 i
Polarity NO or NC or both -
24 | Rated Voltage Vdc 110& 220

......................................................................................................................

—
A

L~
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15 Continuous current A min b

26 | Make and carry for 0.5s A min 30
2 Breaking capacity (L/R<=50ms) W =25

28 | Contact material Silver

29 | Operate time ms <4

Self-Reset or
I el ___Latched

,, - e provided for Self
Watch dog contact supervision

31 | LED

32 | Healthy ( Run) green

Out of Service (ERROR)

Trip

Alarm

Number led can be Programmble e
Self-Reset or
Resetmode | Latched

35 | Communication K
Front port connection

RS232 or Rj45 or
USB for
|_connectingaPC |
Rear port RS485 & Rj 45 for
connectingtoa
control system via
IEC 61850 ,
Ethernet f
protocol }

36 | protocols IEC61850 &
~_Modbus TCP

37 | Synchronization facility with GPS | IRIG-B |
'_';-'_Lflphr}ectioﬁ_' - R ._Ur;rgr_éi'w T
- Voltage Level S £ S

38 | Mechanical design -
housing/dimension
39| Weight 2 |

..........................................................................................................................................
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A0

type of mounting
Degree of protection
-Surface
- Front
- Rear port

| Climate stress test

permissible ambient temperature

| during operation

permissible ambient temperature

| during Storage

permissible humidity

_| Insulation test

Standard

| high voltage test
| -all circuit except auxiliary voltage
_| -voltage circuit

impulse voltage test on all circuits

| Function

Number of Setting Group

Phase Over Current Protection
Number of stages

Definite Time

Pickup value | > for In=1A and step
Pickup value | > for In=5A and step
Pickup value | >> for In=1A and step
Pickup value | >> for In=5A and step

Time delay for definite time stages and
step

Tolerances for current pickup
Tolerances for Delay time
Inverse Time

Pickup value | > for In=1A7§nd _s_tép__ 3N

Pickup value | > for In=5A and step

Tripping Characteristic (Curve Type)

Time mulUpher andstep
Reset time

Reset Ratlo

timing accuracy for DT function

PELI®E Mo2s

flush or panel
mounting

=50
252
250

-20to +55 °C
-20to +55°C
Up to 95%

IEC 60255-5

2KV
2KV

5KV peak
1.2/50ms

min 3

min: 3 stages

1%In )
1% of se_t_tin__g_

0054A
0.25- 20A

" |EC Normal

inverse, extremely |
inverse, long time |
— ONG e

inverse, Long

i 5_95, -

tlmpg accuracy IDMT function
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Earth fault Protection
Characteristic

Definite Time

| Pickup value 310> for In=1A and step
| Pickup value 310> for In=5A and step

Pickup value 310>> for In=1A and step

: Pickup value 310>> for In=5A and step

Time delay for definite time stages and
step

Tolerances for current pickup
Tolerances for Delay time
Inverse Time

__| Pickup value 310> for In=1A and step

Pickup value 310> for In=5A and step

Tripping Characteristics

Time multiplier and step

Reset time

Reset Ratio

timing accuracy for DT function
timing accuracy IDMT function
Event recorder

number event

Time-tag

Triggers

Disturbance recording
a.measured values

b. starting signal

¢. recording management _
d. maximum no of simultaneous
available record

€. max. recording period

f. pre fault time

g. postfaulttime
h. max. period of one record
|. sampling rate of analog input
J- sampling rate of binary inputs

Fault Recorder
Number of elements

Pre-fault trigger

ki save or export COMTRADE _f_qrmétj_ ; _ | _

3 stages

1%In
1% of setting

0.05-4 A
0.25- 20A
IEC Normal
inverse, Long
inverse, extremely
inverse, long time

% <95
% <97

User Configurable

| User Configurable

| User Configurable |

| UserConfigurable =
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3- Guarantee Schedule For Numerical Voltage/frequency Protection relay

(1o be filled-in and signed by ofTerer)

[tem Description Unit Rl"_(\)l:;Ill:-‘.li\)il‘i-iN‘l'H OFFER VALUE
1| Manufacturer
2 Joountry
3180 9001 certificate and year
4| Type reference
5| Order Number
_6 | Principle of operation Numerical ]
| Period of proven reliability. _years B
8 Number of years of guaranteed parts
2 years
__ | manufacturing and supports. I e Y S
9 |ANALOGINPUT T
10 | Rated Frequency i Hz 50
11 | voltage inputs ¢ | -
_ | Rated Voltage Un - 1003 o
| VI Ratio
12 |No.of VIinputs || 3ph+1N=4 -
13 | VT burden per phase at Un N R
14 | Thermal overload capacity of VT 7 B L
15| - Continuously v ~ 2Un K
16 | Auxillary Voltage B
Rated Voltage Vdc 110~ 220
Tolerance % -20%
o S N (. . +10% ] B
tj _| Power consumption o ptege
18| _ Quiescent state W
2 1. Energized state W
Binary inputs
20 | Number of inputs no
21 | Polarity N——
Operating voltage 1108220 Vdc
Output contacts
22 | Number of contacts
23 | Polarity NO or NC or both
24 | Rated Voltage Vdc 110& 220
25 | Continuous current A min 5
26 | Make and carry for 0.5s A min 30 /
27 | Breaking capacity (L/R<=50ms)

e

.......................................................................................................................................................
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28 | Contact matenal Silver
29 | Operate ime ms <4
. Self-Reset or
- Rg?.ct mode o N  Latched ]
30 provided for Self
: Waltch dog contact supervision
31l | LED
32 | Healthy ( Run) green
4 : red
_ | Out of Service (ERROR ) _
4 red
Trip .
Alarm
Number led can be Programmable .
Self-Reset or
Reset mode _ ~ Latched
Communication
35 | Front port connection RS232 or Rj45 or
o USB for
o s bl oo EONE NG H P |
Rear port RS485 & Rj 45 for
connectingtoa
control system via |
IEC 61850
Ethernet !
protocol
36 | protocols IEC61850 &
Modbus TCP
37 | Synchronization facility with GPS IRIG-B |
- connection o ey rear ‘ .
- Voltage Level G : SENERN O
38 | Mechanical design }
housing/dimension '
D | Weight 0
40 flush or panel
typeofmounting | |  mounting
41 | Degreeofprotecton | | |
_ -Surface e AP
- Front WP 1 1
el 1. SO 1|
42 | Climate stress test
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lf | permissible ambient temperature 2010455 ¢ |
B during operation
ermissible ambient temperature ; i
- guring Storage ’ -4l 10 %50 5
_____| permissible humidity Up to 95%
_ | Insulation test
____ | Standard IEC 60255-5
_ | high voltage test
_ | -all circuit except auxiliary voltage 2KV
____| -voltage circuit 2KV
impulse voltage test on all circuits 5KV peak
- 1.2/50ms
i_ Function
_____| Number of Setting Group min 3
41| Voltage protection .
____| Under voltage function Yes/No Yes
__| number of Under voltage stages no .
| Over voltage function Yes/No Yes
Number of Over voltage stages no
Undervoltage blocking feature Yes/No Yes
Voltage setting range and step |
undervoltage blocking feature Yes/No Yes !
Range of settings of under voltage V
| blocking feature.
19_| Frequency protection b e
Function under frequency | YesNo | Yes
number of Under frequency stages e .
Function over frequency Yes/No
number of over frequency stages yme - -] S
frequency settingrangeandstep | Hz | gy 1
Function Rate of change of frequency | Yes/No | i N 0o
Rate of change of frequency setting Hz/s i
L) | SRR 5 | || | SRS, S PR .
Range of time settings for each stage s !
andstep 0 | T
Can sample period be adjusted Yes/No
46 |Eventrecorder | |
LI —— 1 | SRR
Triggers User Configurable

......................................................................................................................................
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]
Disturbance recording
| ameasured values
_| b. starting signal

__| €. recording management
d. maximum no of simultaneous
available record

_| € max recording period

_| f. pre fault time

| 9. post fault time

h. max. period of one record

I. sampling rate of analog input
J. sampling rate of binary inputs

48 | Fault Recorder
Number of elements
| Pre-fault trigger
| fault trigger
Recorder quantities
programmable scheme logic
_| supported operation
input

output

can be implemented

50 | Display

Dimension

number of characters per line
number of lines

31| Actual metering

phasor diagram

Actual value

- voltage

| ki save or export COMTRADE format

number of configurable logic schemes

cm

User Configurable

User Configurable
User Configurable .

Yes

|
and,or.not,xor,nand

logical variable,
led, contacts

Frrpr rars
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ENCLOSED Y1)

A-Guarantee Schedule for Combined numerieal unit

(Vo A, PEkwh , KV, Varh .....) Measuring and Metering Instruments (Measuring cen ter)

PETIM 200s

(1o be filled-in and signed by offerer)

lem Description Unit o l';'l"(i‘:'“’;‘m‘l_s OFFERNALUE
I | Manufacturer name 7 country - I [ )
A 1SO 9001 certificate T T Should be submitted T
3 : 1'ype reference s iy . i E .
[ Rated value :
a) I'requency [z 50
b) Voltage Y 100/ N3/100/ V3
¢) Current A R - ]
d) power supply dc VDO (220 VDO (110 VD)
120 %
0% _—
5 Overload capacity ( continuous ) - Yo - | o
0| Measuring accuracy o Yes/No cL.0.5 -
7 Temperature range = (-5.150) q
8 | Test vollage :
a) Impulse kV .5
b) Power frequency (1 min. ) kv )
[y Power consumption : " o
a) Voltage circuit VA
___m b) Current circuit VA
10 Dimensions mm _ _____ 7 =
11 With remote communication facilitics with T
SCADA level and switchgear level .
12 the M.C' should have tariff ( at least 3 tarifls ) Yes/No =
13 the M.C should have output -
14 The measuring center should measure the =1
following quantities (at least) :
1) current , three phase
1) voltage , three phasc
1) active power } ( import and export )
IV) reactive power} ( import and export ) .
V) active energy
VI) reactive energy
VII) power factor
VIII) harmonic voltage and current
IX) Max. demand
X) Load profile
[5 Number of quantities which can be measured No. >10
Reading values should be primary readings ﬂ
16 (RS)485 communication port (choice of Rs4875, protocol Modbus <

protocol)

Modbus user map is
requered
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PETDE 2024

5 - Schedule of Prices for 20 KV Incoming Transformer Feeder Cubicle (1)

(1o be filled-in and signed by offerer)

ftem Description " Unit | Qty “"(“‘I!t[l:lcc Total Price CPT
| : .'?_I_fl_l_.._V:lulum circuil breaker. IR 12‘3()_/\_ Nos. | ”:::-7 =
2 3Ph. disconnector switeh 1250 A with carthing
_ switch o Nm_ !
i Current transformers as specified Nos. | 3
q Voltage transformer . as specilied . Nos. 3
5 3Ph, Numerical E’rngr-;_un]-nn:lhlc instantancous — o
mverse-delinite —time over current relay with Nos. I
| carth fault relay b e |
O V(‘J-llilgk‘ indicator and interlocking, for carthing N“‘\_; |
[ switch
Sctofauxiliary relays for interlocking carthing ‘
7 . A i Nos |
switch supplied from V1
8 | Mcasu ring center - Nos. | |
9 | CB. closing and lrihhingI clectrical push button S(,Zf i
10 | blue gas (SI°6 I'ree) density monitor & valve filling N | -
L gas with two contacts (Alarm) )
| Signal Lamp (LED) for C.B (tripping and closing ) | Nos. | 2
12 Set of necessary wiring, terminals, CB switches , _
auxiliary relays ,ctc.... set : o
3 Metal-enclosed combination set [
14 Alarm unit with > 10 windows with sound facility | Nos. I 2
IS | 20 kv Plug in with bolted cable sealing end Nos 6
3x2 (185 -300) mm?2 iy
16 cable lugs: -
copper cable lug ( 300 ) mm?2 Nos. 6
17 Local — remote switch Nos. |
18 Voltage transformer isolator Nos. |
19 | Cable clamps Nos. | 6
20 Selector switch for Load shedding three stages Nos. 1
21 isolator for voltage transformer Nos. I
22 I'rip Lockout relay fiog |
Total for incoming feeder cubicle

Note: Bidder should make vacant for future power meter will be installed by PETDE

e

....................................................................................................................
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PETDE 2024

0- Schedule of Prices for ( 20) kV Qutgoing Feeder Cubicle

(To be filled-in and signed by offerer)

Unit |
ltem Description Unit | Qty. Price Total Price €T
R R P
__I | Three-ph, vacuum circuit breaker, type.,030A | Nos. I -
2 APh, disconnector switch 630 A with s |
| carthing switch B o B
3 Current transformers as specified . Nos. 3 N
4 Voltage indicator (b} Nes I B i
5 | 3Ph. Numerical Programmable instantancous
inverse-definite —time over current with Nos. |
carth fault protection relay
§ .\lg__',l]‘ill lamp (LED) for C.B. (tripping and Nos. 5
closing ) ——
7 1Tk closing and tripping electrical push button Nos. 2 B
8 blue gas (SI6 Free) density monitor & valve Sat |
[tlling gas with two contacts (Alarm) '
9 Sct ol necessary wiring, terminals, CB switches | ]
Ly auxiliary relays .etc.... st I o
10 Metal enclosed combination Nos. I ]
I 20 Kv Plug in with bolted cable scaling end No 3
i (95-185)mm?2 I
12 Aluminum cable lug (185)mm?2 No 3 _
13 Alarm unit with > 8 windows with sound No | ]
facility
14 lLocal — remote switch Nos. | o
15 Cable clamps Nos. 3
16 Selector switch for Load shedding three Nk |
stages
17 I'rip Lockout relay - ] ‘
18 Measuring center Nos. 1
Total for outgoing feeder cubicle |
\ /

Note: Bidder should make vacant for future power meter will be installed by PETDE
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7- Schedule of prices for 20 KV Coupling Cubicles

Unit Price

Item Deseription Unit | Qty. CPr Total Price €'PT
I Fhree-ph. vacuum, circuit breaker., N |
0s.
type .J250A
2 3Ph. disconnector switeh 1250 A No 5
; 2 . 0s. s
with carthing switch 7
3 Current transformers Nos. 3
4 Numerical under/over frequency load
shedding and scl. 2
under /over voltage in one relay
5 3Ph. Numerical Programmable
instantancous ~inverse-definite  time No |
. " , 0s.
over current with carth fault protection
relay 7 - [l &
6 measuring center in accordance (o
& Nos. 2
guarantee schedule.
7 Electrical push button for C.13 closing
L b Nos. 2
and tripping
8§ | Signal lamp (LED) for C.B. (tripping
e Nos. 2
and closing )
9 Set ol necessary wiring, terminals, CI3
switches | auxiliary relays etc.... it D
10| Metal enclosed combination Nos. 0,
[ | Alarm unit with > 8windows with Nos 5
sound facility g
12| Single pole voltage transformer No . 6
I3 | Voltage indicator Nos. 2
[4 | Local —remote switch Nos. 1
I5 | blue gas (SF6 Free) density monitor &
valve filling gas with two contacts set 2
(Alarm) .
16 | Trip Lockout relay Nos |
Total for Coupling Cubicle e 3

NOTE: /M

- PETDE requirements are to submit GIS compact coupling cubicle Type which is consist of two
cubicle : (First one measuring equipment for Bus I - bus sectionlizer & second bus riser i

measuring equipment for Bus IT)




MO GIS INDOOR CELLES, METAL- ENCLOSED TYP)

PEIDE ors

8- Schedule of Prices for 20 kV Incoming Capacitor Feeder Cubiele

(To be filled-in and signed by offerer)

Unit Price

liem Description Unit | Qty. crr Total Price CPT
1 3Ph. vacuum circuit breaker, (ype....0630.A... Nos. | |
2 3Ph. disconnector switch 630 A with carthing No I
: S.
o swilch 11 . i
3 Current transformers as specificd Nos. | 3
4 3Ph. Numerical Programmable instantancous I
inverse-definite —time over current relay with Nos.
carth fault relay
5 I\-/I_calsuring center Nos. | :
6 | Voltage indicator 3ph Nos. | |
7 Illectrical push button for C.B. closing and tripping Nos 2 b
K bluc gas (SI6 I'ree) density monitor & valve g I
[illing gas with two contacts (Alarm) ) -
9 Signal lamp (LED) for C.B. (tripping and Nos 2
) closing ) s -
10 Set of necessary wiring, terminals, CB switches | |
auxiliary relays .etc.... set
B Metal-enclosed combination sat 1
12 VAR control relay Nos. I
I3 | 20 kv plug in with bolted cable sealing end 3
. No.
(95-185)mm?2
14 Aluminum cable lug ( 185 ) mm2 No. 3
15 Local — remote switch Nos. |
16 ] _ 1
Selector switch for Load shedding three stages Nos.
17 1
Alarm unit with > 8 windows with sound facility | Nos.
18 Cable clamps Nos. | 3
19 | Trip Lockout relay I
P ) Nos.
=)
20 | Measuring center Nos. 1 o

Total for incoming capacitor feeder cubicle

48 /44

.......




JRY GISINDOOR CEELES, METAL 1N FOSED 1Y 1M1

PEL DE o2s

9-Schedule of Prices of Spare Parts for 20 kV Switchgear

Unit
Item Deseription Unit Qty. Price Total Price CPT
" S & N el (rr 1
“ Complete switchpear cubical as the following:
a) Incoming (220) VDC N2/ 1(110) VIC N/2/ Naos, 3
b) Outgoing (220) VDO N/6/ 1(110) VDO Nio/ Nos. 12
¢) Coupling cubical (220) v N/1/ 1 (1 10) Nos 2
. VDC N/I/ B
2 Complete driving mechanism for circuit breaker
with all the auxiliaries (detailed 1o be piven by offerer) | Nos 12
N (220)vde N/OH(T1O)WVDC N/6/FOR incoming R
3 Complete driving mechanism for circuit breaker 16
with all the auxiliaries (detailed to be given by offerer) | Nos
_ | (220)vde N/B/H(110)VDC N/W".(_)_I_(“,",",Jﬁ'_‘__‘i_'ﬁ,,__,i,__ | N
4 C.B. tripping coil (220)VDC &( | 10) vdc Nos 10
5 C.B. closing coil (220)VDC&(110) vde Kiss 40 )
6 [ B motor drive (220)VDC&(1T0) vale Nos. | 40
7 _"\—/ullugc transformers I 0 .
20 /0.1 /0.1 KV. Nos
V3 V3 W3 "
8 3 ph over current relay with carth fault Nos 16 |
9 | Numerical Automatic under/over frequency load
shedding and Nos 2
under /over voltage in onc relay !
10| Current transformer : ok
Core 1 1200-600/1  C10.5 .FS=5 > 10-5VA
10.1 | Core 2 1200-600/1  SP20, > 10-5 VA Nos 6
Core 3 1200-600/5  5P20, > 10-5 VA
Core 1 300-150/1 Cl10.5, FS=5, > 10-5 VA
0.2 Core 2 300-150/1  5P20. > 10-5 VA Nas. ¢ &
o3 Core 1 400-200/1 C10.5, FS=5, > 10-5 VA
7 | Core 2 400-200/1  5P20, > 10-5 VA Nes | 12
11 Measuring center Nos. 20
12| Signaling and intermediate auxiliary switching C.B Nos. 20
I3 | MCB(DC ) 10 A with auxiliary contact Nos. 4
MCB (DC ) 6 A with auxiliary contact Nos. 12
MCB (DC ) 3 A with auxiliary contact Nos. 8
14 | Signal lamp (LED) for C.B closing and tripping Nos. 8 >
15 | Auxiliary relays with terminal socket Nk, 5 /
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10- LIST OF MAINTENANCE & OPERATION TOOILS AND FQUIPMENT FFOR
20KV) SWITCHGEAR & TEST SETS:

I Unit Total Price |
FHem | Desceription Unit | Qty. Price ‘
arr crr
| : . ;
Laptop for local testing ( the newest version ) | Nos. 4
2 Protection relay soft wear for each type with <ol A
. s¢
B cable connection i
3 Mecasuring center soft wear with cable i 1
. he %
) connection »
2 Primary current injection up to (2000 A) i | )
: : s¢
~ | Lquipment (1ph) with laptop |
5 Gias Nilling device (including gas pip . gauges Nos |
and connection picce) ' ‘
- sSHIEeLOn pieee) —_— :
6 Portable gas detector Kl 3 |
7 blue pas (SF6 Iree) density monitor Kos 3 ) | .
J 8 Blue gas (H-lziu.;) ﬁﬁékcd in 8 iron [\ X N 200 | 1 ‘
| cylinders. il i |
‘/;ﬁ/,‘//
ey i

.......................................................................................................................................................
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20 KV GIS INDOOR CELLES, METAL- ENCLOSED TYPE PETDE-2025
11- Schedule of Prices - Total for 20 kV Switchgear
(To be filled-in and signed by offerer)
3 Unit Price :
Item Description Unit | Qty. CPT Total Price CPT
| [ncoming feeder Switchgear Nos. 16
2 | Outgoing feeder Switchgear Nos. 12
3 Capacitor feeder Switchgear Nos. 6

4 20 KV Coupling Switchgear, acc to schedule
No (7) Nos. 8

5 control panels for 20KV incoming and
outgoing feeders .(each set for 10 feeders, set
Capacitor feeder ,one incoming and one
coupling, measuring for incoming)

16 ‘

6 Spare Parts for 20 kV Switchgear

acc to schedule No (9) set. 1

7 Supply of maintenance and operation tools
and equipment acc to schedule No ( 10) set. 1

8 Testing at work of PETDE staff " ;
(4 man/week) 0s. % 1
/

= %
Grand Total

.......................................................................................................................................................
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