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1. SCOPE

1.1 Instruction to tenderers

Tenders are invited for the supply and delivery of ground
mounted Ring Main Units as defined in ‘Schedule A: Bill
of Quantities’ to PETDE, Damascus, Syrian Arab
Republic.

The equipment offered shall comply with the requirements
of the IEC standards applicable at the time of contract
placement and with the technical requirements of this
specification.

Tenderers are required to examine carefully the tender
documents in order to ascertain the matters on which they
will be deemed to have satisfied themselves and the risks
and obligations which they are to undertake.

The Schedules shall be completely filled in and shall form
the contractual guarantee schedules.

If any tenderer is in any doubt as to the true meaning of
any part of the tender documents or wishes to make
enquiries regarding the documents he should make all
enquiries in writing to:

PUBLIC ESTABLISHMENT FOR TRANSMISSION
AND DISTRIBUTION OF ELECTRICITY (PETDE).
Damascus, Syrian Arab Republic

1.2 Language
The offer and its enclosed documents and references shall
be submitted in English.

The correspondence if abroad shall be in English and if
inland shall be in Arabic.

1.3 Tenderer’s qualification and experience

The tenderer is required to state in the offer the
manufacturer’s experience in the design and manufacture
of the equipment they have proposed.

In particular, the tenderer shall state:

Manufacturer’s annual production capacity for

the last two years
Manufacturer’s client reference list over the

last two years
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1.4 Quiality assurance

The tenderer is required to describe in the offer the
applied design and manufacturing quality assurance (QA)
procedures and to submit accredited independent QA
verification certificates such as 1ISO9001-12000, PETDE
reserve the right to inspect the tenderers design and
manufacturing facility to undertake a QA audit during the
period of tender evaluation.

1.5 Type Test

Full independent type test report and certificates for the
offered equipment are provided with the tender
documents.

1.6 Participation in routine testing and
training

PETDE will witness factory testing of a sample quantity
of the offered equipment.

The contractor will bear the costs of attendance of two
PETDE representatives at such tests for each delivery.

The costs borne by the contractor will include return air
fares from Damascus to the manufacture’s test premises
and all accommodation and subsistence expenses for one
week in the country of the manufacturer’s test premises.

The offerer is bound to send an expert to Damascus to
train PETDE’s engineers and technicians in erection and
exploitation of the offererd products after PETDE
receiving the first delivery.

The duration of training program shall be 5 workdays for
each delivery.

1.7 Acceptance, rejection and replacement

Final acceptance will be in the Syrian warehouses subject
to the following:

Verifying that the delivered equipment complies

with the requirements of the contractual documents
and standards.

If during inspection tests carried out or supervised by
PETDE any material or equipment provided is proved
defective or not manufactured according to the
contractual specifications, PETDE shall have the right
to reject such material or equipment if PETDE deem
that it cannot be satisfactorily repaired. In such a case
the contractor will be required to replace the defective
material or equipment without being entitled to any
extra payment whatever or to any extension of the
time of completion.
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1.8 Packaging

The type of packaging should be suitable for export and
shipping to the Syrian Arab Republic, should be robust
and of suitable dimension and strength and should provide
complete protection for marine, truck or rail loading and
transportation. Appropriate measures shall be taken to
prevent vibration or movement inside boxes or crates.

The packaging and transportation to the Syrian port shall
be the contractor’s responsibility. Packaging should be
acceptable to the insurance company and to PETDE
approval.

Each crate must contain one Ring Main Unit only and
must include a protected packing list fixed on the crate in
addition to the packing list inside the crate.

Each crate must be marked clearly on two sides of the
crate with the following:

e Purchaser name: ‘PETDE’

e PETDE Contract number

o Delivery and shipment numbers

o Date of manufacture

¢ Name of manufacturer

e Equipment description:

24 kV Ring Main Unit

e Main technical specification: voltage and
current rating, etc.

¢ Ring Main Unit serial number
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A complete tender shall include three copies of the 24 3l

following documents in English:

o Fully completed technical specification
schedules and all associated drawings and documents
required by those schedules

o Copies of the available standards
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2.1

This section covers the technical specification for Ring
Main Units having a voltage rating of 24 kV 3-phase.

The Ring Main Units are to be used in the Syrian
Electrical Network and shall be constructed in compliance
with relevant IEC standards to an accredited quality
control system and shall be suitable for use at the
specified ambient conditions.

2.2 APPLICABLE STANDARDS

The design of the Ring Main Units shall comply with the
requirements of the latest current edition of following
standards and with the specific technical requirements of
this specification:

Introduction

IEC 56: High Voltage Alternating Current Circuit
Breakers.

IEC 129: Alternating current disconnectors and earth
switches.

IEC 137: Insulated bushings for alternating voltages
above 1000 V.

IEC 44: Part 1: Specification for current transformers.
IEC 255: Electrical Relays.

IEC 265: Part 1 High Voltage Switches above 1kV and
below 52kV.

IEC 62271 High voltage switch gear and control gear .
IEC 298: Specification for AC metal-enclosed switchgear
and control gear for rated voltages above 1 kV and up to
52 kV.

IEC 376: Specification and acceptance of new SF6.

IEC 439: LV Switchgear and Control gear assemblies.
IEC 694: Common specifications for High Voltage
Switchgear and Control Gear.

IEC 815: Guide to the selection of insulators in respect of
polluted conditions.

IEC 1233: HV AC Circuit Breakers - Inductive Load
Switching.

IEC 60376 Specification of technical grade sulfur
hexafluoride (SF6) for use in electrical equipment.

IEC 60529 Degrees of protection provided by enclosures
(1P Code).

ISO 2063 Metallic coatings, protection of iron and steel
against corrosion- metal spraying of zinc and aluminum.
CENELEC EN 50180 Bushings above 1 kV up to 52 kV
In case of any deviation from the listed standard, it
should be indicated in the list of deviations list
submitted by the tenderer.
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2.3

The required ratings and performance of the Ring Main Units as required by this specification are given in the following

Design Data

table of Design Data.

DESIGN DATA
Nominal primary system voltage kV 20
Nominal secondary (LV) system voltage kV 0.4
IEC highest primary system voltage kv 24
IEC highest secondary system voltage kv 1.0
System earthing:
20 kV Via earthing transformer
earth fault current 300 A.
b. 0.4 kV Solidly earthed
Rated frequency Hz 50
Impulse withstand voltage at 1.2/50 ps
a. 20 kV kv(peak) 125
b. 0.4 kV V (peak) 6
One-minute power frequency withstand
voltage
a. 20 kV kv 50
b. 0.4 kV rms s
Maximum site ambient temperature °C 50
Minimum site ambient temperature °C -10
Maximum site relative humidity at 30°C % 80
Site altitude m 2000
Maximum site solar radiation W/m? 1100
Site pollution conditions (IEC 815) 11




2.4
24.1

The Ring Main Units shall comprise fault make / load break
ring switches and tee off circuit breakers within a common
metal enclosure and shall be suitable for indoor installation
and be in accordance with IEC 298.

Technical Requirements

Type of Switchgear

e The ring main unit type (2+1) are required having two
ring switches and one transformer tee off circuit breaker, each
switch or circuit breaker having an earth switch as described
in section 2.4.8.

e The arrangement of the Ring Main Unit type of (2+1) is
shown in Figure 1 which forms part of this specification.

e The ring main unit type (Y+Y) are required having two
ring switches and two tee off circuit breakers for two
transformers, each switch or circuit breaker having an earth
switch as described in section 2.4.8.

The arrangement of the Ring Main Unit type of (Y+Y) is
shown in Figure 2 which forms part of this specification.

e The ring main unit type (3+") are required having three
ring switches and one transformer tee off circuit breaker, each
switch or circuit breaker having an earth switch as described
in section 2.4.8.

The arrangement of the Ring Main Unit of (3+") is shown in
Figure 3 which forms part of this specification.

24.2

The Ring Main Units shall be capable of withstanding
without damage the specified short circuit current of 1 sec
duration in accordance with IEC 694.

243

The switchgear and busbars shall be contained in a metallic
enclosure filled with SF6 gas at operation pressure absolute <
1.4 bar relative pressure at 20C to ensure the insulation
functions.

Short circuit capability

RMU General Arrangement

The enclosure shall be sealed for life, and meet the sealed
pressure system criterion in accordance with the IEC 298
(appendix GG 2.3 and 3.3):

Thereby eliminating the requirement for the gas to be
handled at any time throughout the 30 year life of the
equipment. Thus assembled the switchgear shall be
maintenance free.

In view of the requirement for the gas containment system to
maintain a high degree of integrity throughout its 30 year life,
and the switchgear enclosure(tank) shall be made of stainless
steel.

The switchgear enclosure shall be provided with a pressure
gauge.
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Any of the switching devices which rely on the pressure of
the SF6 for their operation shall be provided with a gas
pressure lock out circuit which prevents opening of the device
if the gas pressure drops below the critical pressure.

For the safety of the operator, operation of the ring main unit
switches shall be from the front with cable terminations to the
side, the rear or in front.

The manufacturer shall provide evidence that a fault in the
RMU cable box or main tank will not result in an explosion
which will cause injury to an operator standing in front of the
RMU.

2.4.3.1 Ring Switches

The ring switches will be load breaking/fault making and
shall be maintenance free with the contacts breaking in low
pressure SFg gas. A position indicator shall provide positive
indication of the position of the power contacts, and this
position indicator shall be clearly visible on the front of the
RMU and be in accordance with recommendations of IEC
265-1- IEC 62271.

The switches shall be of the increased operating frequency
type in accordance with the recommendations of IEC 265-1 -
IEC 62271 & 3.104. They shall have three positions ON,
OFF, and EARTH and shall be so constructed that inherent
interlocking prevents unauthorised operations.

Clear indication showing ‘ON’ , ‘OFF’ and ‘EARTHED’
shall be provided.

The manual operation of the ring switches shall be driven by
a fast acting mechanism which makes the switching operation
speed independent of operator action.

Each switch shall have the possibility to retrofit motor
operation to allow cabling to a remote supervisory control
centre for future.

Provision shall be made for the automatic disabling of the
electrical control circuit while the switch is being manually
operated.

Both manual and electrical operating mechanisms shall be
mounted outside of the switch chamber.

Facilities shall be provided on each ring switch to allow the
ring cables to be tested after they have been first isolated and
earthed. and should have cable test point to allow test of the
cable without need to remove the cable termination and
without use special tools.

An earth fault passage indicator shall be provided on one of
the ring switches which will provide an indication that earth
fault current has passed through the ring main unit. The fault
passage indicator shall be capable of future connection to a
supervisory system so that indication that it has operated can
be transmitted to a central control centre.

The fault passage indicator shall be automatic reset type

The earth fault passage indicator shall be adjustable step
range from (30-60) A.

The flasher indication earth fault passage indicator should be

seen from outside
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The cable connectors (box) of the load break switch (L.B.S)
shall be provided with bolted type bushings to accept bolted
type connectors (elbow or branch type) and shall supply the
connectors for two L.B.S.

All connector kits (elbow or branch type) should be suitable
for cable 12/20 KV XLEP insulated and PVC sheathed CU or
AL conductor cross section 120, 185 mm?.

2.4.3.2 Tee off circuit breakers.

The circuit breaker shall be vacuum or SF6 (vacuum is
preferable) interrupted medium and be maintenance free.
The circuit breaker shall be fully fault make fault break rated
with disconnector earthing switch:

open, close, and transformer earthed.

The mechanism of the circuit breaker shall provide inherent
interlocking to prevent unauthorised switching operations.
The circuit breaker shall be capable of manual operation for
both open and close operations and shall have the possibility
to retrofit motor operation to be capable of electrical
operation and allow cabling to a supervisory control centre
for future.

The cable connector of the Tee off circuit breaker shall be
provided with plug-in or bolted type bushings to accept plug-
in or bolted type connectors (elbow or branch type) fitted to
the transformer cable and shall supply the required
connectors.

2.4.3.3 Manual Control Facilities

The following operations shall be capable of being performed
from the front of the RMU:

Ring switch open.

Ring switch closed

Ring earth switch open.

Ring earth switch closed.

Circuit breaker open
operator level: The operating instruction which shall be
comprehensive and easily understood shall be incorporated
into the mimic diagram. A drawing of the mimic diagram
with operating instructions shall be provided with the Tender.
The wording of the operating instructions which will be
Avrabic shall be to the approval of PETDE.

2.4.3.4 Supervisory Control Facilities

Facilities shall be suitable on the Ring Main Units to permit

the repeat of appropriate control and indication functions by
telemetry to a remote-control center.

A control remote/local selection switch shall be provided in

the Ring Main Unit control circuitry and shall be mounted at
an appropriate position on the Ring Main Units enclosure.
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The local/remote supervisory switch shall be lockable in both
positions.

When the local position is selected all supervisory control
shall be inhibited.

The following control and indication functions shall be
provided:

Indication Functions.
[

1. Ring switches 1 & 2 open. Double point switched

2. Ring switches 1 & 2 closed. Double point switched
3. CB open. Double point switched
4. CB close. Double point switched
5.

Ring cable earth switches 1 & 2 open.
Double point switched

6. Ring cable earth switches 1 & 2 closed.
Double point switched

7. Tee off circuit earth switch open.
Double point switched

8. Tee off circuit earth switch closed.
Double point switched

9. SF6 gas pressure low.

10. CB protection operated.

11. Fault passage indicator operated.

12. LV capacitor bank un-balance alarm.

Command Functions.
1. Ring switch open command
2. Ring switch close command
3. CB open command.
4. CB close command.

2.4.3.5 Earthing Switches.

Earthing switches shall be fitted to the ring switches and
circuit breaker as follows:

2.4.35.1 Ring Switches

The ring switches shall be equipped with earthing switches
which will enable the ring cable connecting the RMU to the
system to be earthed. The earth switch shall be mechanically
interlocked with its associated ring switch to prevent the earth
switch being closed when the ring switch is closed and to
prevent the ring switch being closed when the earth switch is
closed.
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A warning notice shall be placed above the earth switch
operating handle warning the operator that the earth switch is
not interlocked with the remote end and that the operator
should visit the remote end confirm isolation at that point, the
cable should be proved dead before the earth switch is closed
on cable earth.

The earth switches shall have a full fault making capability in
accordance with the recommendations of IEC 129. The
manual closing of the earth switch shall be driven by a fast
acting mechanism to ensure that the speed of the closing
operation is independent of operator action. Electrical closing
facilities shall not be provided for the earth switches.

Neon indicators shall be provided on the ring cables to warn
the operator that the cable is live, one per phase. A notice
above the indicators shall warn the operator that irrespective
of the condition of the indicator lights the cable shall still be
tested and proved dead in the approved manner before the
earth switch is closed. A safe method shall be provided by the
provision of capacitive test sockets for the operator to test the
cable to prove it dead before the earth switch is closed.
2.4.3.5.2 Tee Off Circuit Breaker.

The tee off circuit breaker shall be equipped with an earthing
disconnector switch which will enable the tee off cable to the
transformer to be earthed. The earth switch shall be
mechanically interlocked with the circuit breaker to prevent
the earth switch being closed when the circuit breaker is
closed and to prevent the circuit breaker being closed when
the earth switch is closed.
The earth switches shall have a full fault making capacity in
accordance with the recommendations of IEC 129. The
manual closing of the earth switch shall be driven by a fast
acting mechanism to ensure that the speed of the closing
operation is independent of operator action. Electrical closing
facilities shall not be provided for the earth switches.

Main Bus Bar:

It should be made of high grade of electrolytic copper
at least 630A for all RMU panel should not be less
than Y ¢+ mma2.

The temperature rise should be according to IEC
60271-103.

The entire bus and structure should be constructed to
withstand the short circuit effects due to the rated
short circuit current of 20 kA for 1 Sec at least.

Earth Bus Bar:
An earth copper bar at the bottom of the switchboard
extending the entire length of each distribution panel
should be provided with a cross section area to
withstand the rated short circuit current of the system
the bus should be extendable and securely
mechanically bonded to each unit.
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- Copper earthing bar Yo+ mmz2, each earthing switch
should be connected to the earthing bar through
copper braid of 25mm?2

The creepage distance of the resin insulator should be not
less than 2 cm/KV.

2.4.3.6 Protection and Control

The tee off circuit breakers shall be provided with integral
protection which will operate to trip the circuit breaker on
detection of a fault on the tee off circuit. The detection of the
fault and tripping of the circuit breaker shall not require a
supply from an auxiliary power source for the correct
operation of the protection scheme.

The protection scheme shall be by solid state relays.

Solid state relays shall comprise of the following elements:

o three toroid current transformers incorporated
in the tee-off bushings.

¢ an electronic relay.

o alow energy release (self-powered relay).

o test blocks for protection testing. (Means shall
be provided to ensure CTs are not open circuited
when the circuit to the relay is broken and the
tripping circuit is isolated)

The protection shall be capable of being adjusted
to a setting appropriate to all ratings of
transformers which can be supplied by the circuit
breaker. All settings shall be easily accessible.

The range of transformer ratings to be covered by the
protection are as follows:
400, 630, 1000, 1600, 2500 kVA.

Where relevant, the protection and control equipment shall
comply with the requirements in IEC Publication 255.

All solid-state equipment shall be designed to withstand the
impulse and high frequency test requirements (Class I1) as
specified in IEC Publication 255-22.

The degree of protection to be provided in accordance with
IEC 144 and IEC 529 shall be:

e SF6 Tank > 1P 65
o Front cover > |P 2X (for indoor use)
o cable compartment > IP 3X

There shall be no automatic reclosing feature provided with
the tee-off circuit breaker protection circuits.

Where appropriate the protection and control unit shall be
provided with suitable solar shielding.
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4.4

All metal shall be protected using an electrostatic painting
applied in accordance with the best modern practice. The
application process should as a minimum include the
preparation of the metal surface using a shot blast or similar
process to remove all surface contamination. The prepared
surface should then have a primer coat applied to it which
shall be rust inhibiting if applicable. The paint work shall be
finished using the number of under and surface coats
applicable to the type of paint being used. Full details of the
paint and the painting procedure shall be submitted with the
tender.

Paint Finish

SF6 > IP 650 3¢
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4.5

The following accessories shall be provided:

Accessories

- (SF6 equipment) hand held pressure gauge and gas filling
connection acc to schedule A.

- Operating handles if required, one per ring main unit.

- Cable connector (elbow or branch type) kit full set for:
1- C. B (plug-in or bolted).

2- Ring switches (Bolted).
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5  Testing:
A- prototype manufacturer testing (in the factory)
B- Testing of the production (in the factory)

A- Prototype for one Ring Main Unit
(routine and type test):

The contractor shall manufacture a single prototype for
routine and type testing during two months from the date
of signing the contract.

The prototype will be inspected and a full set of type and
routine tests performed.

The contractor shall submit a complete schedule of
proposed tests for approval by PETDE and shall advise
PETDE of the date of prototype tests at least one month
prior to conducting such tests.

PETDE reserves the right to attend the prototype tests and
the contractor will bear the costs of attendance of two
PETDE representatives at such tests.

The costs borne by the contractor will include the costs of
return air fares from Damascus to the manufacturer’s
country and all accommodation and subsistence expenses
for 10 work days in the country of the manufacturer’s test
premises.

In the case of rejection of the prototype the contractor
will bear the same costs for inspection and test of the new
prototype.

The prototype can be accepted only in case that the tests
results are in compliance with or better than the
contractual specifications and IEC requirements.

If during inspection and testing it is demonstrated that the
prototype does not comply fully with the requirements of
the specification, the prototype may be rejected. In the
event that the prototype is rejected the contractor will
prepare a new prototype, during one month only, at his
own expense. The new prototype will be fully tested to the
approved test schedule. In case of rejection of the new
prototype the contract will be canceled.

The Ring Main Unit shall be tested in accordance with the
specified standards. The test programme is to be
submitted and agreed before tests proceed and is to
include details of all test levels and acceptance criteria.
As a minimum, the following tests shall be carried out on
the assembled unit.

LI LGAY) ¥, 0

(aall ) ondll

jY\ CJ}A—\S\ u.a\.a}:j‘)ﬂ\ J\_u;\ \
(tha.d\ ) CLu\}]\ [P ExEN

saal s dila oy ysan ol ol 3 gail uligig o Ll ]

(o5t DLl A lddl)

il LU aaly ol 3 e sy J gliall o il
al) o g5 g U e el A g sl LR

e S de gana c\ﬁj;&jY\ CJ)AJS\UAA&?.\:\M
A sl @l jlia¥l 5 g sl Gl il

3381 pall An ) LA LS J pan apsly gl o 3l
Gl lA) & )l PETDE g3l ¢ PETDELL:? O lgle
L) G BBV e aaly 5l J8 (V) z3salll

(Y zasall Gl U ) pan L 3all PETDE Jadias
03 (8 Leie (il Gaian ) gudan IS Jslaall Jaaiy

Blad o) alall (<IN Canllss d}&d\ Lelaaty Al Cadlsal) ol
4L8Y) 5 4al8Y) lads aan c@...a.d\ Al ) (3ded (5 GL
MUUAM\JMAY\)MAL@JA;eU Yoosadl
uﬂ&wmdjw\we‘;)y'\ CJ}A.J\ ua&)d\;@
paall 723 gaill JLial 5 jand

Ajlae ol HLERY) gl S 1) Y] Y1 23 salll Jii Y
Leie duadl 1 |EC cilillaia 5 duaileil) ciliial gall

Gy ¥ Y 3 saill o LAY 5 pandll oL g 13)
Zasaill by Jla 8 (b 5 8 lial gall cilalhiia Ll
dadh aal 5 el JOA a1 A0 i Jlaall Sgad ¢ A5V
JalSIL daall W) 23 sail) sl S Aalal) 4y e
S z3sall (b Jla A adinal) <l HLaa¥) Jpaal G
Js.d\ c«\.d;\ ?'u'“' cJ:\AaJ\

aag Badaall jnlaall 8 g Agalal) day ) sas 5 Liial) camy
G g Dl LAY ey (8 ade 488 gl g HLadY) C.a\.a‘).a PRty

D5l sulaa s JLEAY) G sise aras Jaald Gy ()
Azaaall saa gl e 26l ol LAY o) ja) cany ¢ ol aaS

L PR AT G IR

14




A1l- Routine Tests

Mechanical function tests

o Electrical function tests (including primary
injection, control and protection functionality)
e Main circuit resistance measurement.

o Dry power frequency withstand voltage test
e Auxiliary wiring insulation tests

o Partial discharge level measurement.

¢ Visual inspection and dimension check

A2- Type Tests:
o Dielectric tests including and switching

impulse tests, power frequency voltage withstand
tests and power frequency voltage withstand tests
on auxiliary and control circuit.

e Temperature —rise tests.

e Measurement of the resistance of main
circuit.

e Short — time withstand and peak withstand
current tests (report from qualified laboratory is
accepted)

e Test to prove the ability of the switch to make
and break the specified current (report from
qualified laboratory is accepted)

e Tests to prove satisfactory mechanical

operation and endurance.
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B- testing of the production (in the factory)

B1- Routine test and submit test report (for each unit)

B-2- testing of the ring main unit for production

in presence of PETDE representatives:

the ring main unit shall be tested in accordance
with IEC applicable standards the test programme
is to be submitted and agreed before tests proceed
and is to include details of all test levels and
acceptance criteria. The following tests shall be

carried out:

- Routine Tests (5 Ring main unit from each type)

Mechanical function tests

Electrical function tests.

Dielectric loss angle (tan delta).

Main circuit resistance measurement.
Dry power frequency withstand voltage.
Partial discharge level

Visual inspection and dimension check.

-Type Tests: for one Ring Main unite from
each delivery:

Dielectric tests including and switching impulse
tests, power frequency voltage withstand tests
and power frequency voltage withstand tests on
auxiliary and control circuit.

Temperature —rise tests.

Measurement of the resistance of main circuit.
Short — time withstand and peak

withstand current tests (report from

qualified laboratory is accepted)

Test to prove the ability of the switch to make
and break the specified current (report from
qualified laboratory is accepted)

Tests to prove satisfactory mechanical operation
and endurance.

(335 JU) DLEAY) o 8 iy (Ad gy Jlidl) el ) N
PETDE: tias sy Ul Alall Loy i 2s 5 Jlial Yoo
i L Jyanall [EC ppbaal b g dlall Jay )l 52n 5 Slidl cany
U\ Qg oDl AN cay Ji8 agle 488 gall 5 A GALUJ (-;,3.333

Ol alaa s JUIRY) Gl e pren Jiealis ol

saalall ) HLaAY) o) ja) cang

(855 08 (o &ila lay ) i g (wad) i g ) ol LA
SISl el il liale

(b eSll 1oyl jlale

(U () (AU Sl 3adl o128 Ay ) S

A 1) 3,00 daslia e

‘ ol &l (5 gl

_A\.z__t\}.” ua;.al} Lﬁ).a.\l\ ua;ﬁ\-

Al JS (e Ban) g dbla Jay ) Bas gl 1 gl il JLEA-
Gilizan Gl sl @l 8 Lay ¢ AL 5eSI J el Q\JL::‘.“

33 55 Jand cl lial 5 A8l 03 55 Jaad <l jlial g ool
ASaill gy sacluall il sall e 28Ul

Al s g i) <l jlsal-

i 1) 55300 Aa glia b

Jand il il g 26Y) ynad b seSh) Ll Jasd el lal -
(I ) a8 i) as ol B AL eSH Ll
Ll Juady 33y Ao adalall 5 )08 LAY jladl-
(o sall piaall 5 55 i) sasall (Al sl
e 53l 2l SlSual) Gl By @l sl
Seaill

16




SCHEDULE A
LIST OF QUANTITIES AND PRICE

Jaad) g cbuasl) daitd

(Information to be provided with the tender)

Indoor Ring Main Units PRICE

equipped with solid state relays. Qty CPT

unite total

1 | 630 A RMU 2 Ring switches and one Tee -off
Vacuum or SF6 circuit breaker with cable

connector kit 200

2 | 630 A RMU 2 Ring switches and 2 Tee-off
Vacuum or SF6 circuit breaker with cable 50
connector kit

3 | 630 A RMU 3 Ring switches and one Tee- off
Vacuum or SF6 circuit breaker with cable 150
connector kit

4 | Recommended spares.

Three toroid current transformers. 3
Operating handle 6
Spare Relays 6
Fault Indicators

Set of 3CTs 3
Set of cable connections for ring switches each 3
sets 3 units .

Set of cable connections for Tee-off C.B

each sets 3 units 3
Hand held pressure gauge and gas filling 14

equipment .

© | Living expenses of two PETDE representatives
to attend the prototype test in the manufacture
country for ( 10) days

1 | Living expenses of two representatives
(engineers ) to the contractor country to
participate in the testing for 7 days for each
delivery

V| Living expenses of one expert to Damascus for
training PETDE engineer or technicians for 5
work day
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SCHEDULE B

DRAWINGS, OPERATING AND MAINTENANCE INSTRUCTIONS
Aluall g Jadal) cilaglad cila gau )

1. GENERAL

Attention is drawn to the general requirements for all documents, drawings, operating and maintenance instructions to
be submitted in both English and Arabic.

2. DRAWINGS/DOCUMENTATION

Attention is called to the general requirements for submission of drawings for approval and to the details laid out below:
Drawings for approval shall be submitted as paper prints, and, after these have been approved, the Contractor shall
supply any further copies required by the Purchaser, one at least being a reproducible copy on approved material. This
print shall be suitable for alteration without the use of chemicals. Such copies shall be of minimum dimensions 297 mm
by 210 mm (A4) I1SO size and a clear margin 25 mm wide shall be provided all along the bottom of the drawing.

2.1. Information to be supplied with tender:
Drawings

-Ring Main Unit and control unit

- Mounting arrangements

- Assembly drawings with dimensions

- Control & Protection schematics and logic diagrams
- Details of Painting Process

Documentation:
-Description of operation and control for the Ring Main Unit Control unit.
-Description of operation of accessories, namely hand-held unit, PC
software for trip setting and portable test unit
- Type test certificates (notarized copy)
- Manufacturers’ QA procedures
- Manufacturers’ experience and reference list
- Delivery schedule for equipment listed in schedule A
- Statement confirming whether ring main units can be extended.
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(Information to be provided with the Tender)

SCHEDULE C
MANUFACTURER AND PLACE OF MANUFACTURE
el (\Sa g daiiaal) 4S Hal)

Item

Manufacturer

Place of
Manufacture

Place of testing and
inspection

Circuit breaker

Ring Main Unit Assembly.

Ring Switches

Cts

Protection relays

Earth fault indicator

Cable connections for Tee —Off
CB

Cable connections for Ring
switches

19




SCHEDULE D

TECHNICAL GUARANTEES AND PARTICULARS

Single schedule to be completed for each specified Ring Main Unit rating with

Tee-Off Circuit Breaker

Item No Description Units PETDE Requirements Offered Data
1 Manufacturer’s Name.
2 Manufacturer’s Country.
3 ISO certificate Must be submitted
4 Manufacturer's Type No. or designation.
5 Type of circuit breaker (vacuum or sf6) vacuum or SF6
6 Rated voltage kv 20
7 IEC highest primary system voltage kV 24
8 Electrical class of ring switch E3
9 Rated frequency Hz 50
10 Rated normal current
1 Ring Switch. A 630
2 Circuit breaker. A 200
11 C.T Ratio (tee off circuit breaker) A 100/50: 1
12 Rated short circuit making current
(symmetrical).
1.Ring Switch. kA 40
2.Circuit breaker KA 40
13 Rated short circuit breaking current 20
(symmetrical) of Circuit breaker. kA
14 Rated breaking current of ring switches A 630
15 Cable charging breaking current.
-Ring Switch A >30
-Circuit breaker. A > 30
16 Capacitive current
-Ring Switch A >30
-Circuit breaker A >30
17 Inductive current
-Ring Switch >20
-Circuit breaker A >20
18 Fault to earth
-Ring Switch A >0
-Circuit breaker A >Y.00"
19 Rated short circuit withstand current. kA/sec > 20 kA /1 sec
20 Operation numbers of ring switch at rated Electrical endurance
voltage and current rating at p.f 0.7 of: number
630A number >100
200A number >100
100A >100
21 number of operations for C.B at: Electrical endurance
- rated current pf 0.7 number EARERE
- rated short circuit current number e
22 number. Of mechanical operation No Mechanical endurance
(open-close)
-Ring switch >5,000
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Item No Description Units PETDE Requirements Offered Data
-Tee-off circuit Breaker >10,000
23 Cross sectional area of Main Bus bar /630A mm? > 240
Electrolytic Copper purity>99.9 %
Cross sectional area of Earth Bus Bar
24 Type of operating mechanism
- Ring switch
-CB Must be submitted
- possibility to retrofit
25 The motor operation for future Yes Yes
26 The Tee off C.B should be equipped with a Yes Yes
disconnector switch (Open-close - earth)
27 Operating force
27.1 | Ring switch N
27.2 | Tee-off circuit breaker N
28 Protection degree and safety
28.1 | Gas tank:
-made of stainless steel Yes
-thickness mm >3
-IP protection > 65
28.2 | Cable Compartment:
-made of stainless steel Yes
-thickness mm >2
-IP protection > 3X
28.3 | Front cover
-made of stainless steel Yes
-thickness mm >2
-IP protection > 2X
28.5 | Pollution degree Il
29 | Maintenance free service life year >30 years
30 Gas pressure of SF6 insulation. bar >0A<1.4
31 | Weight Kg Must be submitted
32 Overall dimensions mm Must be submitted
33 Bushing for tee off CB suitable for plug- in or Bushing suitable for cable
bolted cable connector range from (¥ +-120) mm?
(Elbow or branch type) plug- in or bolted cable connector
34 Bushing for ring switches suitable for bolted Bushing suitable for cable
cable connector (Elbow or branch type) range from ()Y +-185) mm2
bolted cable connector
35 - Protection system of circuit breaker - Must be in compliance with
- Method of stabilising instantaneous over- the technical specifications
current feature during magnetising inrush -Must be submitted
36 Power frequency withstand voltage
- to earth and between phases kVrms 50
- across the isolation distance 60
37 | Impulse withstand voltage 1.2/50 ps. KV
- to earth and between phases peak 125
- across the isolation distance 145
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Item No Description Units PETDE Requirements Offered Data
38 Indication functions
38.1 | Available for transmission to supervisory.
Ring switch 1&2 open (double point) Yes/no
Ring switch 1&2 closed (double point) Yes/no
CB open. (double point) Yes/no | must be in compliance with the
CB close. (double point) Yes/no technical specifications
Ring earth switch 1&2 open (double point) Yes/no
Ring earth switch 1&2 closed (double point) Yes/no
38.2 | Tee-off earth switch open (double point) Yes/no
Tee-off earth switch closed (double point) Yes/no . . .
must be in compliance with the
SF6 gas pressure low. Yes/no
CB protection operated. Yes/no technical specifications
Fault passage indicator operated. Yes/no
Neon indicators Yes
38.3 | The main and earth contacts are clearly shown | Yes/no | must be in compliance with the
by indicators on the front unit. . e
technical specifications
39 Control functions available for transmission to
supervisory. . . .
Ring switch open Yes/no must be in compliance with the
Ring switch close Yes technical specifications
CB open. Yes/no
CB close. Yes/no
40 Interlocks on all switch positions Yes/no | must be in compliance with the
technical specifications
41 Facilities provided for cable testing point Yes Yes
without remove the cable termination
42 All switch positions have pad locking facilities | Yes/no | must be in compliance with the
technical specifications
43 | The pressure relief device fitted at the rear of Yes/no | must be in compliance with the
the unit safety away from the operator position technical specifications
44 Does the unit require special civil work before | Yes/no
installation
45 Cable termination kit for:

-Ring switches suitable for accommodating
cable range from () Y +-185) mm2

- Tee off circuit breaker suitable for
accommodating cable range from

(Y +-120)mm2

Must be submitted

Must be submitted
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SCHEDULE E
QUALIFICATION

(Information to be provided with the Tender)

-The offerer must submit with his offer the
following certificates and reports for ring
main unit and their component, offerer who
doesn’t submit one or more of these
certificates or reports shall be rejected
definitely.

These certificates and reports should be for
ring main unit and their components similar
to the offered R.M.U as possible and
produced by the same factory:

1- Routine test report by qualified laboratory.

2-  Full type test report by an independent testing
qualified laboratory during the last five years.

3- Mechanical operation and endurance test report.

4-  Short time withstand and peak withstand
current test report.

These test reports shall be during the last ten years
and supplied with address and fax. No. for the laboratory
that issued these reports.

5- A certificate indicating the annual turnover
in USD during the last two years

6- Reference list: outside country sellings with
a list of customer's address's including fax number .

7- Certificate indicating the total capacity of
R.M.U produced by the manufacturers for the last
two years .

A- Quality assurance certificate issued by an

independent authority (ISO 9001-2000)

The tenderer shall submit all the revelant details in
tender (address and fax No...etc. )
-All above reports and certificates should be signed
and approved by the offerer and the manufacturer

and subjected to a technical evaluation by (PETDE).
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ARRANGEMENT OF SINGLE TRANSFORMER TEE OFF
WITH TOW RING MAIN SWITCHES

FIGURE 1
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ARRANGEMENT OF TWO TRANSFORMER TEE OFF

WITH TOW RING MAIN SWITCHES

FIGURE 2
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ARRANGEMENT OF ONE TRANSFORMER TEE OFFS
WITH THREE RING MAIN SWITCHES

FIGURE 3
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