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FORM OF TENDER

THE JORDANIAN ELECTRIC POWER CO., LTD.

TENDER FOR CONTRACT NO. JEP 35/2026
36 kV Ring main units
(Tenderers are required to fill up the blank spaces in this Tender Form and Appendix)

The General Manager

The Jordanian Electric Power Company Limited

P.O. Box 618

Amman 11118
The Hashemite Kingdom of Jordan

1.
Having examined the Drawings, Conditions of Contract, Specification and Schedules for the execution of the above-named Goods, we, the undersigned, offer to execute, complete and remedy defects in the whole of the said Goods in conformity with the said Drawings, Conditions of Contract, Specification and Schedules for the sum of 




(Figures…………..………………….)
or such other sum as may be determined in accordance with the said conditions.

2.
We agree to abide by this Tender for the period of 120 days from the date fixed for receiving the same and it shall remain binding upon us and may be accepted at any time before the expiration of that period.  

3.
We undertake if our Tender is accepted to complete and deliver the whole of the Goods comprised in the Contract within 
…………… week(s) subject to the said Conditions.

4.
If our Tender is accepted we will obtain the guarantee of an Insurance Company or Bank or other sureties (to be approved by you) to be jointly and severally bound with us in a sum not exceeding 10 per cent of the above named sum for the due performance of the Contract under the terms of a Bond to be approved by you.  

We propose the following Bank or Insurance Company as surety (or sureties) in this respect:

(
)

(
)

(
)

5.
Unless and until a formal Agreement is prepared and executed, this Tender, together with your written acceptance thereof, shall constitute a binding Contract between us.

6.
We undertake to provide a defects guarantee period as stated in Clause 15 of the conditions of contract for each section of the Plant from the date of delivery to the Port of Aqaba, or such other destination that may be stated in the Contract.  

7.
We understand that you are not bound to accept the lowest or any Tender you may receive.

8.
Tenderers must give details of their representative or associated companies in the Hashemite Kingdom of Jordan who will deal with this Contract if it is awarded to the Tenderer:

Name and Full Address of Representative:




Telephone Number



Fax Number



9.
APPENDIX TO TENDER

	
	Clause
	

	Time for completion
	10.1
	
 weeks

	Amount of Bond or Guarantee
	 7.1
	10% of Contract sum 


	
	11.1
	Full replacement value +
 10%

	Amount of reduction per week of delay
	23.1
	1% 

 of Contract Price

	Maximum reduction
	23.1
	10% 

of Contract Price

	Defects Liability Period
	15.2
	


	Use of Goods assumed
	
	

24 hours per day

	Name and address of Tenderer’s Bank
	
	



Dated this 

day of 


20…

Signature 

in the capacity of 


duly authorized to sign tenders for and on behalf of 


Witness

Address


Occupation

1.
SCOPE OF WORK

1.1
Definite work

The works shall comprise the design, manufacture, testing and delivery to the port of Aqaba, the Hashemite kingdom of Jordan of the equipment listed in this specification, equipment in accordance with the conditions of contract at prices stated in the schedule of this specification, together with the provision of certain specified spares. 

	Item No.
	Description
	Quantity

	1.
	36kV Free standing Indoor/Outdoor Type Ring Main Units provided with two motor actuators suitable for Load break switches.
	70

	2.
	Ditto as in item1 but shall have three Load break switches and one circuit breaker, all in one tank.

Load break switches shall be equipped with motor actuators.
	25

	3.
	Ditto as in item1 but shall have two Load break switches and two circuit breakers, all in one tank. 
Load break switches shall be equipped with motor actuators.
	15

	4.
	Transformer Metering Units (Fitted With 2-100/50/5 Amp. CT’s and 1-33000/110 Volt, 3-Phase, 3 - limb VT).
	10

	5.
	Ditto as in item4 but with 2-50/25/5 Amp current transformers.
	30


Notes: 
· The Tenderer shall submit his offer in two forms; one hard copy and one soft copy on "CD" as a PDF file in a closed envelope. Both copies shall be identical and shall include complete documentation necessary for evaluation such as technical and commercial information, schedules and drawings.

· Quantities may be subject to variation by ±25% at same quoted prices depending on JEPCO's requirements.
· JEPCO has the right to award the quantity of this Tender partially in two stages within nine months.
· Minor Deviations shall be subject to the approval of JEPCO's engineers.

· Documents to be submitted as an integral part of the offer, and to be evaluated with the tender:

1. Full technical details, drawings and catalogues.

2. Type test certificates from any European STL member laboratory (KEMA, CESI, and IPH) or equivalent.

3. Fully detailed reference list with contact details.

4. ISO certificate and any documents that will assist in the evaluation.

2.
SITE AND DESIGN PARTICULARS

2.1
Particulars of system

The following are the particulars of the systems on which the equipment covered by the Specification shall operate:-
i. 33 kV 3-phase at a frequency of 50 Hz with the neutral point resistance earthed.  

ii. 11 kV 3-phase at a frequency of 50 Hz with the neutral point solidly earthed.  

iii. 415 volts 3-phase and neutral at a frequency of 50 Hz with the neutral point solidly earthed.  

2.2
Electrical design data

2.2.1
System particulars

	Nominal system voltage between phases
	
kV
	
33
	
11
	
0.415

	Highest system voltage
	kV
	36
	12
	0.440

	System fault level ( 3sec)
	kA
	31.5
	25
	50*

	Earthing system
	

	Resistance earthed
	Solidly
earthed
	Solidly
earthed

	System frequency
	Hz
	50
	50
	50


2.2.2
Equipment withstand voltage

	i.

	Outdoor bushings, insulators and pole mounted transformers

	
	Impulse withstand voltage (1.2/50µs wave) peak
	
kV
	
250
	
95
	
-

	
	Power frequency withstand voltage
	
kV
	
95
	
38
	
-

	ii.

	All other equipment excluding pole mounted transformers

	
	Impulse withstand voltage (1.2/50µs wave) peak
	
kV
	
170
	
75
	
-

	
	Power frequency withstand voltage
	
kV
	
75
	
28
	
-


2.2.3
Outdoor bushing and insulator creepage distances

	Minimum creepage distance
	mm
	1116
	372
	-

	Protected creepage distance
	Not to exceed 50% of creepage distance


2.2.4
Cable box clearances

The minimum cable box clearances under compound or oil shall be as follows:-

	Nominal system voltage
	kV
	33
	11
	Below 1

	Minimum clearance between phases
	
mm
	
125
	
45
	
20

	Minimum clearance phase to earth
	
mm
	
100
	
32
	
20

	Minimum creepage distance phase to earth over cable surface
	

mm
	

250
	

125
	

26

	The minimum cable box clearances in air-filed, air-insulated boxes, live metal to live metal and unshrouded shall be as follows:-

	Nominal system voltage
	kV
	33
	11
	

	Minimum clearance between phases
	
mm
	
430
	
250
	

	Minimum clearance phase to earth
	
mm
	
320
	
150
	

	Minimum creepage distance phase to earth over cable tail surface
	

mm
	

800
	

450
	

	The minimum cable box clearance in air-filled boxes with shrouded insulation termination is as follows:-

When this type of termination is used the dimensions will be based on the termination manufacturers recommendations and be subject to approval by the Engineer.  


2.2.5
Minimum clearance from live metal to oil pipe work (including conservator and pressure relief devices on transformers)

	Highest system voltage
	kV
	36
	12

	Minimum clearance
	mm
	485
	250

	Apart from the clearances detailed under this item, no phase or earth clearances are specified for transformers where an impulse voltage test level is specified.  


2.2.6
Auxiliary power supplies

	Supply voltage for auxiliary equipment
	i.
400 volt, 3 phase and Neutral 50 Hz

	
	ii.
110 volts DC, 2 wire


2.3
Site conditions

2.3.1
General

The site conditions shall be assumed to be as follows for the purposes of Tender preparation.  

2.3.2
Elevation

766 meters above sea level - Amman Airport at which all the climatic observations used were taken by the Jordanian Ministry of Transport Meteorological Department.  

2.3.3
Earthquakes

Amman is classified as Seismic Zone 2.  

2.3.4
Snow

Snowfall in cm at Locations in the Amman Area in 10 years 1972-1982.  

	Area
	No of days of snowfall/year
	Greatest depth of snow (cm)

	Wadi Dhuleil
	1-04
	10

	Amman Airport
	1-13
	30

	Jordan University
	1-13
	60

	Naur
	1-13
	45

	Madaba
	1-04
	25


2.3.5
Hail

Not a normal occurrence but occurs on average 3.2 days per year.  

	Station: Amman Airport
	31 deg 59 min NORTH
35 deg 59 min EAST
766 m above sea 

	Period: 1923 - 1985
	


2.3.6
Air temperature (Degrees Centigrade)

	
	JAN
	FEB
	MAR
	APR
	MAY
	JUN
	JUL
	AUG
	SEP
	OCT
	NOV
	DEC
	YEAR-LY

	Mean monthly
	
7.9
	
9.
	
11.7
	
15.9
	
20.5
	
23.6
	
25.1
	
25.4
	
23.5
	
20.4
	
14.9
	
9.8
	
17.3

	Mean daily max
	
12.4
	
13.8
	
17.4
	
22.5
	
27.8
	
30.9
	
31.9
	
32.4
	
30.7
	
27.2
	
20.6
	
14.5
	
23.5

	Mean daily min
	
3.5
	
4.2
	
6.1
	
9.3
	
13.3
	
16.3
	
18.2
	
18.3
	
16.2
	
13.6
	
9.3
	
5.1
	
11.1

	Absolute max
	26.3
	29.4
	32.5
	39.2
	40.6
	42.8
	42.4
	42.8
	40.6
	37.4
	.8
	27.3
	42.8

	Absolute min
	-7.5
	-6.5
	-3.9
	0.0
	3.0
	7.8
	11.0
	11.5
	8.9
	4.9
	-3.2
	-5.3
	-7.5

	Design ambient temperature is 45 degrees centigrade


2.3.7
Rainfall amount (millimetre)

	Mean monthly
	
64.5
	
63.9
	
44.7
	
16.1
	
3.7
	
0.03
	
TR
	
TR
	
0.4
	
5.8
	
28.6
	
48.6
	
276.3

	Max amount in a month
	

235.2
	

190.8
	

168.7
	

151.3
	

30.6
	

1.1
	

TR
	

TR
	

15.4
	

54.6
	

136.8
	

179.8
	

476.5

	Max amount in one day
	

75.6
	

80.0
	

66.2
	

52.4
	

24.1
	

1.1
	

TR
	

TR
	

15.4
	

40.5
	

79.4
	

73.6
	

80.0


2.3.8
Relative humidity (%)

	Mean monthly
	
70.0
	
67.0
	
60.0
	
50.0
	
39.0
	
37.0
	
40.0
	
43.0
	
47.0
	
46.0
	
56.0
	
68.0
	
52.0

	Max relative humidity reaches 100 per cent especially during rainy intervals and night, while min relative humidity drops to less than 10 per cent on some occasions especially during Khamsinic conditions (22 March - 10 May).  


2.3.9
Mean wind speed (m/s)

	Direction (deg)
	
227
	
241
	
251
	
254
	
275
	
276
	
278
	
282
	
284
	
267
	
226
	
222
	
264

	Mean monthly
	
3.2
	
3.3
	
3.4
	
3.6
	
3.3
	
3.6
	
3.9
	
3.4
	
2.6
	
2.2
	
2.4
	
2.9
	
3.2

	Max wind gust
	

35
	

28
	

30
	

31
	

24
	

22
	

19
	

17
	

17
	

26
	

26
	

34
	

…..


2.3.10
Clouds “oktas”

	Mean amount
	
3.8
	
3.5
	
3.4
	
3.2
	
1.9
	
0.6
	
0.3
	
0.3
	
0.7
	
1.5
	
2.6
	
3.4
	
2.1

	No cloudy days
	

4.7
	

3.1
	

3.8
	

2.5
	

0.7
	

0.0
	

0.0
	

0.0
	

0.0
	

0.3
	

1.0
	

3.6
	

19.5


2.3.11
Fog “visibility 1 km or less”

	Mean no of days
	
1.5
	
0.7
	
0.4
	
0.2
	
0.0
	
0.0
	
0.0
	
0.0
	
0.0
	
0.1
	
0.3
	
0.7
	
3.9

	Max number of days with fog 11 days per year


2.3.12
Dust “visibility 1 km or less”

	Mean no of days
	
0.4
	
0.1
	
0.6
	
0.2
	
0.2
	
0.0
	
0.0
	
0.0
	
0.0
	
0.0
	
0.2
	
0.1
	
1.7

	Max number of days with dust 6 days per year


2.3.13
Thunderstorms

	Mean no of days
	
0.4
	
0.4
	
1.3
	
0.8
	
0.6
	
0.0
	
0.0
	
0.0
	
0.4
	
1.2
	
1.1
	
0.4
	
6.6

	Max number of days with thunder storms 17 days per year


3.
GENERAL TECHNICAL REQUIREMENTS
3.1
Application of Requirements

The requirements of this section of the Specification apply to all equipment and materials and are supplementary to the detailed specifications.  If the requirements specified herein are in conflict with those specified in the detailed specifications in the following sections, then the latter shall govern to the extent of such conflict.

3.2Standards and Codes of Practice

3.2.1
Mechanical Plant and Equipment

Equipment shall be designed to the following acceptable standards valid at the time of Tender, except where a particular standard is laid down in the Specification, in which case the particular standard must be used.

a) IEC Standards

b) The ISO Standards and Codes of Practice.

c) The British Standards and Codes of Practice.

e) National Standards comparable with the above.

3.2.2
Copies of Standards

If requested by the Engineer, One English language copy of the publications containing all standards and codes of practice proposed shall be supplied by the Contractor at his own expense within three months of the Contract start date.

3.2.3
Quality Assurance System

The Manufacturer of the equipment to be supplied as part of this contract shall be granted ISO 9001:2000 or equivalent approved. Evidence of such certification and details of the accreditation body responsible for providing the certification shall be submitted as part of this Tender.

Where an equivalent certification to ISO 9001:2000 is offered, details of the quality assurance system, the certification body and the frequency and type of audits, both internal and external, shall be submitted with the Tender.  The Client shall evaluate the information provided by the manufacturer and where this information is deemed insufficient to judge the validity of the Tender’s quality assurance system, the Tenderer shall be the subject of a full review, to be performed by the Client at the Tenderer’s premises or their authorised representatives.

3.2.4
Insurance of Works

The whole of the Works shall be acceptable for insurance by Lloyds of London or a first class Insurance Company of similar standing.

3.2.5
Electrical Plant

Except where modified by this Specification equipment and materials shall be in accordance with IEC (International Electro technical Commission) and ISO (International Organisation for Standardisation Recommendations). If relevant IEC and ISO Recommendations are not available in any case or cases then relevant National Standard shall apply, if available and such National Standards shall be proposed by the Contractor for approval for the purpose by the Engineer.

When IEC or ISO Recommendations or National Standards are referred to, the Edition shall be that current at the Date of Tender, together with any Amendments issued to that date.
If the Contractor offers equipment complying with other National Standards, these may be accepted subject to the satisfaction of the Engineer, and performance of the equipment complying with such standards shall be comparable to that complying with IEC.

3.2.6
Units of Measurement

The Contractor shall design in metric units.  Contract drawings produced specifically for this Contract and plant manuals shall be in metric units.

The marking and Test Specification of safe working load values on lifting equipment shall be in metric units.

3.3
Standardisation and Interchangeability

The Contractor responsible for each major plant contract package shall provide maximum standardisation and interchangeability of equipment and shall minimise the number of spare part items required.  During pre-contract discussions, the Contractor may be requested to standardise on certain manufacturer's equipment to simplify overall plant operation.  Any deviation from using single manufacturer's equipment as specified shall be notified to the Engineer.

a) Instruments and controls for the same service shall be from the same manufacturer.  The number of sizes and ranges of instruments shall be kept to a minimum consistent with meeting functional requirements.

b) All paints and protective coatings shall be from the same manufacturer.

The Contractor shall ensure that instruments, controls, pumps, motors, electrical equipment, etc. supplied by Subcontractors for subsystems are from the same manufacturer as similar equipment used in the balance of the Plant.

In order to facilitate interchangeability, the mirror handing of plant will only be accepted where the direction of rotation and the shape of components is unaffected thereby.
3.4
General Design Requirements

All plant and equipment shall be suitable for operation under the design ambient conditions as detailed in Section 2.0.

The Contract Works shall be designed to facilitate inspection, cleaning and repairs, and for the operation in which continuity of service is the first consideration.  All apparatus shall be designed to ensure satisfactory operation under such sudden variations of load and voltage as may be met with under working conditions on the system and short-circuits, within the rating of the apparatus.

The design shall incorporate every reasonable precaution and provision of the safety of all those concerned in the operation and maintenance of the Contract Works.Equipment shall be designed for reliable operation and ease of maintenance.
All material used shall be new and of the best quality and of the class most suitable for working under the conditions specified and shall withstand the variations of temperature and atmospheric conditions arising under working conditions without distortion or deterioration or the setting up of undue stresses in any part.  No welding, filling or plugging of defective parts will be permitted without the sanction in writing of the Engineer.  All components shall be new and shall be manufactured from sound materials, completely free from all visible imperfections such as cracks, flaws, blow holes, etc.  No castings, forgings or other material will be accepted in a condition known to be faulty.

Corresponding parts liable to renewal shall be interchangeable.  When required by the Engineer, the Contractor shall demonstrate this quality.

All apparatus shall operate without undue vibration and with the least practicable amount of noise.
Cast iron shall not be used for chambers of fluid-filled apparatus or for any part of the equipment which is in tension or subject to impact stresses except where it can be shown that service experience has been satisfactory with the grade of cast iron and the duty proposed.

Operating boxes, kiosks, cubicles and similar enclosed compartments forming part of auxiliary equipment shall be adequately ventilated to restrict condensation.  All 

Contactor or relay coils and other parts shall be suitably protected against corrosion.  Anti-condensation heaters of an approved type shall be provided inside each cubicle or where necessary each cubicle compartment.  They shall be shrouded and located so as not to cause injury to personnel or damage to equipment.  The thermostat shall be arranged to switch off the heater supply when the ambient temperature exceeds 30-35°C.  Means shall be provided at each unit for isolating the supply.  A common switch with a lamp labelled "Cubicle heaters on" shall be mounted at a convenient point such that it will not require movement in the event of extension units being added.

All outdoor apparatus, including bushing insulators and fittings, shall be so designed as to avoid pockets in which water can collect.

The underside of all relevant tanks shall be ventilated in an approved manner to prevent corrosion.
All mechanisms shall, where necessary, be constructed of stainless steel, brass or gunmetal, to prevent sticking due to rust or corrosion.

All electrical connections and contact shall be of ample section and surface for carrying continuously the specified currents without undue heating, and shall be secured by bolts or set screws of ample size, fitted with locking devices of approved type and material.

All taper pins used in any mechanism shall be of the split type.  All rubbing or wearing surfaces shall be machine surfaced.  Joints employing a gasket material shall be so constructed that the packing is maintained under sufficient compression in all parts, so that an efficient joint can be made without the use of jointing compounds.  Gasket material shall be of the minimum thickness necessary and of approved composition.

All apparatus shall be designed to obviate the risk of accidental short circuit due to animals, birds and vermin.  Openings in ventilated enclosures shall be so constructed to prevent the entry of vermin and insects.

3.5
Circuit and Components

Reliability figures for equipment not specifically designed for this installation shall be supported by evidence derived from operation experience at similar types of installations.  The Contractor shall state the mean time between failures of his equipment.
Circuits shall not depend upon the use of unpublished characteristics of components or on component parameters not controlled in production.

The design of the circuits used shall be such that initial tolerances and also cyclic and non-cyclic changes in component values and parameters which may occur during the operational life of the equipment are either inconsequential or are compensated for. Such compensation shall not necessitate the use of adjustable controls without the prior approval of the Engineer.

Standard components only shall be used and any individual selection necessary to obtain particular parameters shall be subject to the approval of the Engineer.

Any equipment protection devices shall be so arranged that the risk of fire within the equipment is minimised.  The greatest possible protection shall be provided, consistent with reliability and the ability to withstand operational conditions.

All circuits shall be protected so that in the event of a component fault, minimal damage occurs to any interconnecting wiring and any other damage that does occur, is confined as closely as possible to the fault.

Power supply units for electronic equipment shall incorporate current limiting where possible to minimise the need for fusing the output circuits.

Circuits shall be grouped so that following the operation of a protective device, the minimum practicable loss of facilities occurs.

The design, location and connections of fuse carriers and bases shall be such that they do not present a danger to an operator when replacing a fuse link with the equipment still connected to the supply and switched on.

Equipment shall not generate any type of interference (e.g. electrical, mechanical, sonic, and magnetic) at a level which could be detrimental to the performance of anything except sensitive equipment or which could cause annoyance or discomfort to personnel.
Where the performance of equipment could be susceptible to interference, the manufacturer shall state the maximum level of such interference.  In the presence of interference, the design of the equipment shall be such that no damage occurs and correct performance is maintained to the requirements of the specification.

All equipment shall be provided with sufficient easily accessible test points to facilitate setting up and fault location.  Special connecting leads printed wiring extension boards and any special items required for calibration or maintenance purposes, together with the mating half of all necessary connectors shall be supplied.
Transformer and inductor windings shall, unless otherwise agreed, be vacuum impregnated or encapsulated and shall terminate on a terminal board mounted on the item.  Each winding and termination shall be clearly and unambiguously identified.
Evidence shall be provided of the suitability of relay contact materials for the application.  Relay actuating coils shall preferably be either vacuum impregnated or encapsulated.
Unsealed relays or groups of relays shall be provided with protective cover to prevent dust ingress.  The covers shall be detachable without the need to remove the relay, except for single relays or relay groups where there is not more than one basic circuit with the group.
All indicating instruments shall be of a modular type approved by the Engineer and accurate to within 1% of full span.

Push-button indicators with labelling to be mounted on the control consoles shall be to the approval of the Engineer.

The design of lamp holders shall be such that replacement of the lamp is both quick and easy, access being from the front panel of the equipment.

Multi-pole connectors shall be designed such that incorrect mating can not occur.  An approved device shall be provided for locking each free plug or socket in the mated position.
Edge connectors and printed wiring boards shall incorporate means to prevent incorrect insertion of the mating board and insertion of any other board.

Unless otherwise agreed, the contact surface of printed wiring board edge connectors shall be plated with precious metal.

The material of all components shall be resistant to flame propagation to a standard approved by the Engineer.
3.6
Power Supply and Surge Withstand Capability

Each circuit intended for connection to A.C. supply circuits or unearthed D.C. supplies shall not be damaged when Type A (see table below) impulse level is impressed upon it when energised.

Where specified by the Engineer other circuits shall comply with the surge withstands capability of Type A equipment (see table below).

The Contractor shall include switching and fusing of all mains supplies within his equipment.
Double-pole switches shall be used to break single-phase a.c. mains supplies. For multi-phase supplied each phase shall be switched simultaneously and the neutral shall preferably not be switched.

All mains circuits shall be protected only in the phase-line by fuses of suitable rating or by other suitable approved protective devices.  The neutral shall be connected by a removable link located near the protective devices.

 Equipment Isolation

	Type A Equipment Impulse:

5 kV peak, 0.5J, 1 microsecond rise time impulse test with a decay time of 50 microseconds.  The voltage to be applied:-

(i)
Between each terminal (other than earth terminal) and earth.

(ii)
Between terminals of circuits not normally connected together.

(iii) Between terminals of the same circuits


3.7
Insulation Test

Unless agreed otherwise with the Engineer, all circuits required to operate at voltages in excess of 70 V shall have a peak test voltage of 2 kV rms. 50 Hz applied for 1 minute, and for all circuits required to operate at voltages of less than 70 V shall have a peak test voltage of 500 V d.c. applied for 1 minute.

All structural metal work and metal chassis on one site shall be connected to earth at one point to the approval of the Engineer.

3.8
Light Current Electrical Construction

Component parts shall be so located, secured and disposed with respect to each other and the structural members that they can be inspected, removed and replaced without damage to or undue disturbance of, other parts or wiring.

Components generating a significant amount of heat shall be adequately spaced from their mounting boards and from other components.

All components shall be adequately supported and secured where necessary by clamps, clips or other means acceptable to the Engineer.  Rivets or eyelets shall not be used for fixing items which may have to be repaired or replaced.  Components shall not be mounted directly on wiring terminal block unless adequately protected from damage.
Unless otherwise agreed, all plug-in devices, units and sub-units shall be in position by approved retainers.
Pre-set controls requiring routine adjustment shall be accessible with the complete equipment and adjacent equipment in operation.  An approved method of ensuring the pre-set controls retain their adjustment shall be incorporated.

Soldered connections shall be made only to components specifically designed for that purpose.  Flexible conductors and metallic grading subject to flexing at their terminations shall not be soldered but shall be fitted with approved crimped tags.

Welded connections shall be used only with the approval of the Engineer.

Wires shall not be joined together except at a properly supported terminal post or tag. Grommets or bushes shall be fitted where wiring passes through metalwork.

Where necessary, internal wiring shall be adequately supported by clamping,  troughing, or similar means.
Wiring shall be clamped into plugs and sockets in such a way that the connections inside the connector can not be subjected to injurious tensile stress.

Sufficient slack wire shall be provided to enable a reconnection to be made at each end of the wire.
Wire insulation shall conform to a standard approved by the Engineer.

Wiring shall be installed with due regard to the need to protect against spurious voltages or currents especially transients as a result of power system switching operations or faults. Particular attention must be paid to the prevention of wiring insulation breakdown as a result of transient over voltage and subsequent follow current from connected power sources and pilot cables which are laid adjacent to power cables.
Every reasonable effort shall be made to avoid installing control and signal wiring in close proximity to power wiring.  Control and signal wiring shall be protected by properly grounded shielding where it is reasonable to do so, and equipped with drainage capacitors and surge arrestors where shielding is impractical or inadequate.
3.9
Cabling and Terminations

a) General
The manufacturer shall insure that the cabling and terminations to their electrical equipment are suitably protected to minimise the amount of damage which might be caused in the event of fire.

b) Technical Requirements for Special Control and Instrumentation
Any special control, instrumentation and measurement cables shall be to an approved National Standard, and the design of cable and characteristics of the insulation and screening shall be adequate to meet the operating requirements of the respective circuits. here any special cables are required this shall be stated and details provided.
c) Surge Protection

Protection equipment shall be provided to the approval of the Engineer to guard against the effects of lightning strikes, and induced high voltage transients.

3.10
Corona and Radio Interference

All equipment shall be designed so as to minimise corona or other electrical discharge and radio interference.

3.11
Locking Devices and Padlocks

All padlocks, locks, keys and other approved locking devices required to secure switchgear and other equipment shall be supplied on this Contract.

Access doors to equipment including circuit-breakers, isolating devices, screened enclosures, cubicles and marshalling kiosks, and all equipment operating handles, local control and selector switches, valves, switchgear shutters and maintenance positions shall be lockable.

All padlocks and other locks shall be provided with two identical keys and both the key and the lock shall be impressed with the manufacturer’s serial number.  Except where a master key is specially requested it shall be impossible to open any padlock or lock with the key of any other padlock or lock provided on this Contract.
3.12
Guards

Plate or mesh safety guards shall be provided for electrical apparatus and moving parts of machinery.  The guards shall be of approved design and in accordance with approved National Standards.

The Contractor shall ensure that stationary points requiring access, such as lubricating and fluid inspection points, are safe and outside the guards.  Guards shall be designed so that they are secure but can be removed without disturbing other parts of   the plant.  Adjustment to machinery in motion shall be possible without the removal of guards.

3.13
Maintenance Equipment (Tools)

The Contractor shall supply in steel boxes, complete with keys, a set of alloy steel spanners to fit every nut and bolt head on the plant supplied under this Contract, together with all special tools that may be required for erection, repair and maintenance of the equipment.  Special tools shall be listed in Schedule ‘L’.

Suitable special spanners shall be provided for bolts and nuts which are not properly accessible by means of an ordinary spanner. 

All tools shall be stamped in an approved manner for identification purposes and a corresponding key chart shall be supplied with the steel boxes.

All tools shall be stamped in an approved manner for identification purposes.

3.14
Erection Marks

All Plant that requires assembly at Site shall have distinguishing marks on it to facilitate erection and to identify the material in relation to drawings, material lists or shipping documents. All marks shall be legible and easily visible. Where relevant, erection marks shall be stamped before galvanising and shall be clearly visible after galvanising.

3.15
Operating and Maintenance Instructions

Operating and Maintenance instructions form part of this Contract and shall be provided in accordance with the Conditions of Contract.

3.16
Nuts, Bolts and Studs

All nuts, bolts, etc. shall be to an approved standard.  Bolts or studs which are subject to high temperature and pressure shall be to an approved material specification with nuts of similar material.  All fasteners shall be suitably protected from corrosion at all stages until finish painting is carried out.

Bolts and studs for electrical connections shall preferably be of brass M6 size.  Alternatively size M5 may be used, but these must be of stainless steel, phosphor bronze or high tensile brass.

Nuts and pins shall be locked in position with lock nuts or lock washers, or other devices, if approved.  Lock washers shall not be used above M24 size except when a spring type is specially approved.

No bolt or stud shall project through its nut by more than approximately 10 mm or four threads whichever is the less, except for terminals and relay stems.

Bolts, nuts and washers on outdoor equipment shall be of non- corroding material where they are in contact with non-ferrous parts in conductor clamps and fittings and elsewhere if specially required.

Suitable special spanners shall be provided for bolts and nuts which are not properly accessible by means of an ordinary spanner.

3.17
Materials

3.17.1
Material Specification

All materials used must conform with the requirement of Sub- section 2 (Standards and Codes of Practice) and details of the materials proposed for all important plant items shall be submitted to the Engineer at the design stage and prior to manufacture.
Proprietary materials not covered by appropriate specifications will only be considered on submission of the necessary technical details to permit a full and complete appraisal of their suitability for the proposed use.

3.17.2
Material Condition

No material may be used in a metallurgical or physical condition significantly different from that assumed for design purposes. This requirement refers to all physical and mechanical properties of the material including deterioration of surface condition, up to the time of commissioning, by corrosion.

3.17.3
Material Substitution

Substitution of a specified material will only be accepted if the proposed material is satisfactorily demonstrated to the Engineer to be equal in all respects or superior to the original on which the design was based.

Recycling and/or reconstitution of solders braze metals, white and bearing metals, tin, zinc, cadmium and similar materials is not permitted without the specific approval of the Engineer.  In each case it is expected that virgin metals or their exact equivalent will be used.

3.17.4
Material Quality Control

All material forms including but not confined to forgings, castings, weldments and wrought products shall be free from flaws and defects to the standards necessary to comply with the requirements of the appropriate design code or specification, with the requirements of this Specification and with the functional requirements of their intended use.
In all areas where the quality of the material, joint or component is determined by visual and/or non-destructive testing techniques and where the acceptable standards are not specified accurately and completely by the appropriate code or standard the proposed acceptance standards must be approved by the Engineer prior to the start of manufacture.  It is the responsibility of the Contractor to determine all such areas and submit the necessary proposals to the Engineer so as not to delay the planned start of manufacture.  Retrospective consideration of ambiguous or imprecise standards will not be given and in any dispute arising from such a situation the decision of the Engineer as to the acceptability of the material, joint or component will be final and irrefutable.
3.17.5
Material/Component Supplier Approval

No material or component shall be obtained by a Contractor or his Subcontractors from any source which has not been previously audited by a responsible party and designated as an approved supplier.  The Engineer may, at his discretion, require evidence that such audits have been satisfactorily made and/or evidence of the competence of the designated supplier to meet the necessary quality requirements.

3.17.6
Special Material Requirements

A) Copper

All copper conductors shall be composed of electrolytic copper having a conductivity of not less than 99.95 of the International Standard.

B) Aluminium and Aluminium Alloys

Aluminium, where its use is approved by the Engineer, shall be of high commercial quality.  The composition, including the percentages and nature of impurities, shall be stated in the Schedules.

All aluminium alloys shall be of approved composition as stated in the Schedules.

Aluminium and alloy castings shall be sound and free from porosity.

C) Stainless Steels

Stainless steels may be of ferritic, martensitic or austenitic types depending on their application. Each material selected for a specific use shall be to the approval of the Engineer.
3.18
Cleaning, Protection and Painting

3.18.1
General

The protection of all items of plant, supporting metal work, structures, tanks, pipework and other metallic items including bolts and fasteners is essential if the plant as a whole is to operate efficiently and in accordance with the design requirements.
While the philosophy of protection is to prevent deterioration by corrosion and is common to all applications, the specific requirements vary according to the materials involved, their function and the active corrodents to which they are exposed.
Having regard to the specific locations and functions of metallic items, all surfaces shall be either manufactured from materials with proven resistance to corrosion under the specific service environments or shall be fully protected by approved coatings, paints, electrochemical, or other approved means, from corrosion.

The selection and use of all materials, coatings and anti- corrosion measures is subject to the approval of the Engineer and detailed schedules of protection are required listing the surfaces concerned and the proposed protection.  In addition to the summary schedules, the detailed procedures for preparation, application and testing of the protective materials and systems shall be submitted to the Engineer for approval.  All such submissions will require full details from the Manufacturer of the protection giving composition and properties of protective materials.

Protection of all internal surfaces e.g. those washed by water, steam, fluid and other operational fluids, if of the temporary type, shall be removed completely prior to plant 
commissioning or if of the permanent type, shall be suitable to withstand all normal and reasonable fault conditions during operation and service and  shutdowns.  Degradation products of all permanent protectives shall not be harmful to plant, protection or fluids used elsewhere in the systems.

All final painting shall be done to the Colour Code (JEPCO to provide colour code to manufacturer), the details of which will be advised during the Contract and all finishing paints shall be completely compatible with the paints used for protective purposes.

It is the responsibility of the Contractor to co-ordinate the protection proposals for Subcontractors plant and to ensure that the equipment from all Subcontractors is prepared and protected in accordance with the Specification and in a manner ensuring uniformity and compatibility of the protection.  The number and type of systems proposed and the number of paint, coatings and protective material suppliers should be kept to an absolute minimum consistent with the purpose and particular application of the protection.Protection of any surface shall not relieve the Contractor from providing adequate design corrosion allowances as required by the relevant design codes, specifications and/or functional duty of the plant.

3.18.2
Choice of Protection and Application

Painting, coating and protective systems shall be selected with proper regard for the function of the item, the preparation, the application requirements and the environment to be encountered during all stages of manufacture, shipping, temporary storage, erection and service.

All coatings and protective which are required to withstand service fluids such as pipe, tank and similar linings shall be applied in the works and prior to shipping.

The Manufacturer is responsible for ensuring that all safety requirements are fully and completely implemented and for the provision of all necessary safety equipment to fully and completely protect personnel and plant.
The following minimum painting requirements shall apply to all ferrous parts unless the Contractor can show, to the satisfaction of the Engineer, that any alternative he proposes is in all respects equal or superior to the specified requirements:-
	INTERNAL SURFACES

	Apparatus
	Painting

	Fluid filled chambers and tanks
	One coat of fluid resisting varnish or paint.

	Kiosks and apparatus boxes for use outdoors.
	Three coats of paint, the final coat being an anti-condensation finish white.

	Cubicles, Kiosks and apparatus boxes for use indoors.
	Three coats of paint, the final coat being white enamel.


	EXTERNAL SURFACES

	Apparatus
	Painting

	All ungalvanised surfaces other than nuts, bolts and washers which may be removed for maintenance purposes, for use outdoors
	At Works

(a) One priming coat of corrosion inhibiting paint applied immediately after cleaning.

	
	(b) Two coats of non-flossy fluid 
and weather resistant paint applied after inspection and testing and before despatch. Or

	Exposed, ungalvanised nuts, bolts and washers which may be removed for maintenance purposes, for use outdoors.
	(c) A dry powder application to 
the approval of the Engineer.One coat of fluid and weather-resistant, non-fading point applied

	
	At Site

One finishing coat of glossy fluid and weather resisting, non-fading paint applied after erection is complete.  For equipment despatched completely assembled, the final coat may be applied at the works unless otherwise required by the Engineers.

	Exposed, ungalvanised nuts, bolts and washers which may be removed for maintenance purposes.
	One coat of fluid and weather resisting non-fading paint applied after erection.

	Panels, cubicles, kiosks and apparatus boxes, for use indoors.
	Three coats of point, the colour and finish of the final coat to be the approval of the Engineer.


Successive coats of paint shall be easily distinguishable by shade or colour and shall be applied to a clean, dry and properly prepared surface.  Each coat shall be compatible with the previous coat.

3.18.3
Inspection

All stages of preparation, application and repair shall be subject to the Engineer's approval.  Surface finish and condition prior to application of any protective, wet and dry film thickness checks and continuity checks shall be carried out by the Contractor.  The Final Certificate will not be issued until all paintwork, protection, finishes, surfaces etc. satisfy the Engineer.

In addition to visual inspection it is expected that checks of paint dry film thickness, continuity and uniformity will be carried out by the Contractor, on all painted and protected surfaces and the equipment and procedures proposed should be detailed and submitted to the Engineer for approval.

3.18.4
Galvanising

a) General

Galvanising of iron and steel articles shall be carried out by the hot dip process.  The preparation for galvanising and the galvanising process shall not adversely affect the mechanical properties of the material coated.  All galvanising shall be in accordance with BS 729, ISO 1460 or an equivalent approved standard  to give a uniform thickness, free from defects and a minimum average coating weight.

Galvanised finned tubing shall have a minimum average thickness of 70 microns.  Other methods of depositing zinc coating such as sheradising, electroplating or metal spraying shall not be used unless specifically approved.Surfaces which are in contact with fluid shall not be galvanised or cadmium plated.

The identifying marks on any galvanised parts shall be stamped before galvanising is applied and shall be clearly legible afterwards.

Zinc coated fasteners such as nuts and bolts should be lubricated with beeswax or other suitable lubricant prior to fitting and tightening.  Material on which the galvanising has been damaged shall be re-dipped.

b) Preparation and Repair

The preparation for galvanising and the galvanising itself shall not adversely affect the mechanical properties of the coated material.

All fastenings which are used for regular inspection and maintenance must be treated by a zinc passivation process. All possible welding, drilling, punching, cutting and bending of parts shall be completed and all burrs removed before galvanising is commenced.  Small areas of galvanised coating damaged during transit and erection or by cutting and welding at Site shall be removed to the satisfaction of the Engineer.  Such repairs to the coating will be made by use of either low melting point zinc alloy repair rods or powders made specifically for this purpose.  If in the opinion of the Engineer, the damage is local and can be repaired by applying a coat of galvanising repair paint, the damaged area shall be cleaned by wiping with clean rags saturated with mineral spirits or xylene followed by wire brushing.  After wire brushing, the area shall be re-cleaned with solvent to remove residue and shall be given a minimum of two coats of zinc rich paint in accordance with the manufacturer's instructions.

3.18.5
Insulating Synthetic Fluid

Unless otherwise specified, sufficient synthetic fluid shall be supplied to fill all equipment provided under this Contract.  The synthetic fluid shall be of appropriate type and suitable in all respects for use in the equipment when it is operated under the conditions laid down in this Specification.  The synthetic fluid shall comply with the IEC Specification 1066 for Polyester fluids.

3.18.6
Prevention of Acidity

The design, and all materials and processes used in the construction of the equipment, shall be such as to reduce to a minimum the risk of development of acidity in the fluid or gas.

3.18.7
Dust

All plant and equipment having intakes or breathers or having lubricated parts exposed to atmosphere shall have adequate protection by filter or bellows against the ingress or absorption of process dust or ambient dust-laden air.  Such dusts may be of a very fine nature and although mainly in the 30-70 micron range may be down to 10 microns or lower.
3.19
Nameplates and Labels

3.19.1
General

All apparatus, plant and equipment shall be clearly and permanently labelled, to the approval of the Engineer, in English, unless otherwise specified.  Where labels are provided for making clear the method of operation of apparatus they shall be concise and preferably diagrammatic in form.  They shall be of such a size as to be readable at normal operating positions.

Each item of plant or equipment covered by this Specification shall be supplied complete with an identification nameplate, clearly engraved or stamped with: Property of The Jordanian Electric Power Co. Ltd., Year of Manufacture, Serial No. and Contract No. together with the Manufacturer's name, plant number and date, and any other such information that will assist future maintenance and the purchase of spare parts.

Vessels which have been hydraulically tested at the Manufacturer's works must also have the test pressure and the date of test indicated on the plate.

Nameplates, labels and their fixing screws shall be of stainless steel or other corrosion-resistant material.  Where the use of vitreous enamelled labels is approved, the whole surface including the back and edges shall be properly covered and protective washers shall be provided front and back of the fixing screws.

Labels for similar equipment shall be of uniform appearance and size.

Each detachable unit shall be either marked so as to enable it to be identified with the parent equipment, or else marked with the manufacturer’s name and type number or code number and where definable, its function.

3.19.2
Warning and Danger Notices

Warning and danger notices shall have red lettering on a white background, and shall be in English and Arabic.

3.19.3
Mandatory and Safe Conditions Notices

These notices shall be in accordance with "Draft International Standards ISO/DIS/3864.3 Safety Colours and Safety Signs".

3.19.4
Transformers and Switchboards

Each unit of switchgear and transformer shall be adequately and permanently labelled at the front and at the rear with labels of two colours plastic material, matt or semi-matt finished.  Labels shall have black lettering on a white background.

Circuit identification labels shall be provided at the front and at the rear of all units.  An identical label shall be fitted to the front of all withdrawable moving portions and to the relevant fixed part.
All components such as switches, fuses, relays and other devices, whether mounted inside or on the surface of the compartments, shall have identifying labels which shall be related to the identifying references on the arrangement drawings and wiring diagrams.
For secondary fuses the current rating of the fuse link shall be shown on the label.

Danger or warning labels shall comply with Clause 20.2 (Warning and Danger Notices).  They shall not be mounted on removable parts. So far as reasonably possible, labels and the lettering thereof shall comply with the approximate dimensions given below:
	Equipment
	Label Size
(mm)
	Lettering
(mm)

	Main labels on panels, cubicles, kiosks,  junction and control boxes and similar equipment
	180 x 60
	20 x 1.5

	Control and changeover switches and similar items
	70 x 30
	12 x 1.5

	Fuses and links
	35 x 15
	5 x 1

	Relays and contactors
	60 x 20
	5 x 1


3.20
Spare Parts

Particulars of spare parts, which may or may not form part of the Contract at the Engineer’s discretion, shall be given in Schedule J.

3.21
Packing for Shipment

3.21.1
Containers, Packing Cases and Crates

Packing shall be such that it affords adequate protection to the enclosed materials against mechanical damage and all climatic conditions during transport to its final destination and transition from one to another.

Where shipment by container is intended the packing requirements stated below for non-containerised shipments shall apply for any part container loads.

Containers shall be of the fully enclosed weatherproof type (i.e.  metal sides and roof) unless the size of plant to be shipped necessitates otherwise in which case the type of container and method of shipping shall be subject to approval.

Adequate battens and braces shall be provided to prevent movement of equipment within the container.  Where appropriate due to the weight or nature of the equipment pallet type bases shall be provided to assist in loading and offloading.

When in cases or crates or containers, all items shall be so secured that they are not free to move and cannot work loose in transport.  Bags of loose items shall be placed in a supplementary case, each bag having stitched on to it a metal label indicating the number and nature of its contents.  Where a filler material is used in a case to restrict movement or provide additional protection it must be inorganic and non-hygroscopic.
All surfaces liable to corrosion shall be thoroughly cleaned and special steps, adapted to the nature of the materials and the time interval between packing and unpacking, shall be taken to prevent corrosion.  These steps may constitute the greasing of surfaces, the application of a protective coat, enclosure of the items in a hermetically sealed container, consisting of paper, cellophane, plastic or zinc, the addition of vapour phase inhibitor paper to the package, or other approved means.

Steps shall be taken to ensure that insulated materials cannot be damaged by moisture, moulds, insects or rodents.  Items that include materials liable to be damaged by moisture shall be packed in hermetically sealed containers in which silica gel, or some other approved dehydrant, has been inserted.  In particular, the cases containing spares shall be effectively protected for storage over a period of several years without deterioration.
Cases shall be marked both with large lettering to show which side up the case is to be, and, if the contents are fragile, marked "FRAGILE" in large letters and the international wine glass symbol.  In the case of container shipments individual crates or equipment on pallets shall also indicate any special handling or movement requirements or weight limitations.  Packages shall be marked with their place of destination in such a way that rough handling or the effect of weather cannot remove or obliterate the marking.  Each separate package shall be marked with the gross weight and for all lifts over two tonnes marks on the cases or equipment shall show where the weight is bearing and the correct positions for the slings.

The cases shall, whenever possible, be so packed that they can safely be placed any side uppermost and no reliance shall be placed on the ability of those who will handle the case to read written instructions or to understand pictorial ones.  Cases that have to be slung in a certain way shall, as far as possible, be so constructed that they cannot conveniently be slung in any other way and packages shall preferably be so large that they cannot be easily rolled over or thrown about; thus when practicable small cases shall be crated together to form one larger unit.  Crates shall be sufficiently strong to be capable of being slung from the outside even when provision is also made for slings to be attached direct to a major article inside.

Special steps shall be taken to guard against theft during transport.  No small items, such as padlocks, nameplates and so forth, which could be torn off or unscrewed, shall be accessible.  Cases, crates, barrels and drums shall be banded in such a manner as to obstruct the theft of any of the timber used for packaging, and the bands shall be so secured that they are not rendered ineffective by shrinkage of the wood.
A descriptive and fully itemised list shall be prepared of the contents of each packing case or container.  A copy of this list shall be placed in a waterproof envelope under a metal or other suitable plate securely fastened to the outside of one end of the case or container and its position adequately indicated by stencilling.  Where appropriate drawings showing the erection marking of the items concerned shall be placed inside the case or with the equipment in the container.

All stencilled markings on cases and crates, or other markings on descriptive metal tabs fixed to cable drums, bundles of structural steelwork and so forth, shall be applied in two places with a material which cannot wash off and shall be additional to any erection of other marks or impressions which may be specified elsewhere.

Packing shall be subject to inspection by the Engineer.

The Contractor shall be held responsible for and make good, any and all damages due to improper preparation of goods for shipment.

Packing cases shall be marked with an approved colour band if required to assist in the identification at points of transfer.  Each crate or other unit shall be legibly and properly marked in accordance with the details to be issued under the Contract Procedure and shall include the name, size and quantity of the material.

 Any additional expenses involved, due to failure on the part of the Contractor to comply with this requirement shall be borne by the Contractor.

All packing cases shall remain the property of the Employer and the Contractor shall be responsible for them until handed over.  The disposal of all packing cases shall be at the discretion of the Engineer.
 3.21.2
Shipping Marks and Shipping

Each container, case or crate shall be clearly marked on two vertical faces with the following shipping mark:
	The Jordanian Electric Power Co.Ltd

Contract No......................



Letter sizes are to be a minimum of 100 mm and the diamond enclosing the Contract number shall have sides of length at least 700 mm and shall be coloured red.
Crated items shall not, without the express approval of the Engineer, be shipped as deck cargo and all protection and packaging for shipment is subject to inspection and approval by the Engineer.  Notwithstanding such approval, it is the sole responsibility of the supplier to ensure that all items are packed in such a way as to ensure their complete safety and that of the shipping and handling authorities and their equipment.
The Manufacturer shall be held responsible for, and make good, any and all damages due to improper preparation of goods for shipment or storage.

3.22
Manufacturing Experience

The Manufacturer shall provide documentary evidence confirming that switchgear of an identical rating to those offered against this document have been in production for a minimum of 5 years.  In addition, a list shall be provided with full addresses (postal and e-mail) and Fax numbers of users with service experience of switchgear identical to those offered.  This information shall be provided at time of Tender complete with all other documentation specified.

4
36 KV RING MAIN SWITCHGEAR

4.1
Scope
This specification covers the design, manufacture, inspection, testing, packaging and delivery of specified 36 kV ring main switchgear units.  The units are to be installed in areas deemed a high fire risk and therefore shall provide a negligible increase in the risk of fire.

Tenderers are at liberty to deviate from the details of the Specification only with the written approval of the Engineer.

4.2
Types of Switchgear

The switchgear to be offered by the Tenderer shall be of the metal enclosed indoor/ outdoor type as specified in Schedules and shall comply with the relevant latest IEC standards.  
For the purpose of this specification a ring main unit shall consist of number of fault making and load breaking fully rated circuit switches and number of TEE-OFF unit consisting of either a fully rated circuit breaker in one complete assembly (within same metal enclosure). The TEE-OFF shall be used to control and protect distribution transformers up to 2000 kVA.

Ring main units shall be of non-extensible type units as required in schedules. The switchgear shall be SF6 insulated; liquid filled switchgear units are not accepted. 

4.3
General Construction

Non-extensible switchgear units shall preferably comprise of one complete modular unit. Manufacturer shall give all details regarding its solution for free-standing outdoor installations.

The construction shall be robust and be designed to prevent the spreading of damage due to fire, short-circuits or other causes.  Where SF6 is utilised as an insulant a pressure relief valve shall be installed to prevent an excessive build up of pressure in the event of an internal fault.  The switchgear shall be designed to prevent accidental contact with live parts.

Tee-Off units shall be provided for the protection and isolation of 33kV/0.415 kV Dyn11 distribution transformers.  The distribution transformers typically range in size from 250 to 2,000 kVA.  The Tee-Off units shall comprise with circuit breaker.  Circuit breakers shall have either time limited fuse or overcurrent relay protection and have an associated disconnector/ earthing switch for isolating the outgoing Tee-Off circuit.  

Where a relay and instrument compartment is provided it shall be located at the front of each switchgear unit and where appropriate shall be provided with a hinged door for access to the internal wiring and terminals.  Gaskets shall be used to provide close sealing. The height of the instrument panel above floor level shall not exceed 2000 mm.  All panels constituting a complete switchboard shall be the same height.

Designs employing fixed vacuum or SF6 gas circuit-breakers having incorporated internal isolation facilities may also be considered.

Tee-Off units shall be capable of being tripped remotely from a pair of volt free contacts.

4.4
Ratings

Each complete switchgear unit shall have short-circuit and internal arc withstand of 25kA AFLR classified. The rated duration of short-circuit for the complete switchgear equipment shall be 3 seconds at a current not less than the rated short-circuit capacity specified. The duration of internal arc withstand for the complete switchgear equipment shall be from 1 second at a current not less than the rated internal arc capacity specified. 

Switch disconnectors, circuit breaker shall be capable of carrying continuously the rated current stated in below without overheating of the contacts or any current carrying part.
	Type
	Rated Current

	Switch Disconnector
	630 Amps

	Tee-Off
Circuit Breaker
	200 Amps (min.)


4.5
Circuit-Breakers

Circuit-breakers shall be either SF6, or vacuum type.

Each circuit-breaker unit shall consist of a three-pole circuit-breaker with operating mechanism, short circuit and overload protection, auxiliary switches, position indicators and the necessary control wiring.  Indication and overcurrent protection supplies shall be derived from the H.V. supply.  The mode by which this is accomplished shall be detailed in the Tenderers return.

Circuit breakers shall be capable of making and breaking short circuit faults in accordance with the quantities, factors and service requirements specified in the relevant IEC standard or equivalent national standard.  The circuit breaker shall have a current capacity rating of not less than 200 Amps.

All current transformers and protection relays shall be provided as an integral part of the switchgear unit. The Tenderer shall provide details of each item in His tender return.

Unless otherwise approved by a recognised independent testing authority, the manufacturer shall carry out in the presence of the Engineer the making and breaking type tests specified.  The Engineer may agree to the omission of these tests if the Contractor submits for approval satisfactory details of independently witnessed tests which have been carried out on this type of equipment under identical conditions as stated in this Specification.

4.5.1
SF6 Circuit-Breakers

Circuit breakers employing SF6 gas as an interrupting medium shall operate on the principle of self-generated gas pressure or magnetic means for arc extinction.  The rate of gas leakage per annum shall be guaranteed and shall not be greater than 1% by volume for any compartment.  Means of confirming the existence of adequate gas density in the circuit-breaker shall be available without removing the unit from the service.  The system of gas monitoring shall be temperature compensated and shall be to the approval of the Engineer.

Suitable facilities shall be included for replenishing the volume of SF6 gas should this be necessary due to leakage.  Absorption of moisture and the decomposition products of the gas shall be achieved by integral filters.

4.5.2
Vacuum Circuit-Breakers 
Circuit-breakers employing the vacuum interrupting principle shall incorporate vacuum bottles of declared and established manufacture.  Each interrupter shall be easily removed for maintenance or replacement.  Full instructions for monitoring the state of vacuum and contact life shall be provided to the approval of the Engineer.
Vacuum bottles shall not require the addition of insulation stress shielding to achieve the necessary dielectric strength externally and shall not be mechanically braced by components which may reduce the integrity of the insulation across the open gap.
Vacuum interrupters shall not produce excessive overvoltages which may damage the distribution transformer they are installed to protect.  The Tenderer shall indicate within his tender the transformer loading conditions which may require the installation of additional voltage suppression circuitry.  This information shall be documented in schedule D.
4.6
Load Break Switch Disconnectors 
Each switch disconnector shall be capable of making short circuit faults in accordance with the requirements of the relevant IEC recommendation or national standard and shall be capable of making and breaking full load currents.

Unless otherwise approved by a recognised independent testing authority, the manufacturer shall carry out in the presence of the Engineers the making and breaking type tests specified.  The Engineers may agree to the omission of these tests if the Contractor submits for approval satisfactory details of independently witnessed tests which have been carried out on this type of equipment under identical conditions as stated in this Specification.

4.7
Operating Mechanisms

(a)
General

The operating mechanisms of all switchgear units shall be of the ‘Independent Manual’ type with a quick make and break feature, such that the operating speeds are independent of the operator.  If springs are used for this purpose provision shall be made so that in the event of a spring breakage the mechanism can still be safely opened even if the quick break feature is lost.  Spring breakage shall not prevent the mechanism from closing sufficiently to carry the rated current and without overheating.


With SF6 insulated switchgear the operating mechanisms, where practicable, shall be mounted outside the SF6 tank.


Integral earthing arrangements shall be a feature of switch disconnectors.  Circuit breakers shall be provided with separate earth switch disconnectors.  

Earth switch ratings shall be as follows:

	Type
	Short Circuit Making Capacity 
	Short time Current
(3 seconds)

	Switch Disconnector/ Circuit breaker 
	62.5 kA (peak)
	25kA



The operating mechanism shall be constructed so that it is not possible to change from the ‘ON’ position to the ‘EARTH’ position without first moving to the ‘OFF’ position and operating a mechanical interlock.


All operating handles shall be arranged for operation from the front of the ring main unit at a suitable height, and all indicators and instruction labels shall also be visible from the front of the unit.

 (b) Circuit Breaker

The circuit breaker shall trip all three phases in the event of a fault being detected by the circuit breaker’s protection.  An indication shall be provided on the circuit breaker to indicate that the circuit breaker has tripped on the detection of a fault. Circuit protection shall be from either time limited fuses or overcurrent relays.  A facility shall be provided for the external testing of the protection system at site.


Springs are employed to operate the closing/tripping mechanism shall be manually charged complete with shrouded push button for release.  


Input terminals shall be provided to facilitate the externally tripping of the breaker.  This shall be via a pair of volt free contacts.  The contacts shall normally be from temperature monitoring equipment associated with installed transformers.

(c)
Load Break Switch Disconnectors

Each switch disconnector shall have three positions ‘ON’, ‘OFF’ and ‘EARTH’.  The integral earth switch shall have a fully rated making capacity and interlocked cable testing facilities shall be provided for the ring cables. 

(d)
Indicators


Approved direct driven mechanically operated indicators shall be provided on all switchgear operating mechanisms to show whether the unit is in the ‘ON’, ‘OFF’ or ‘EARTH’ positions.  Circuit breakers shall have an additional indication position, ‘Tripped’.  The ‘Tripped’ indication shall indicate that the circuit breaker’s protection has operated and the circuit breaker tripped.

4.8
Interlocking Gear

Maintenance and safety interlocks shall be of the mechanical or key operated type and shall be provided to prevent the following operations:-

(a)  Isolation or selection of a circuit when switches or circuit breakers is closed.  Attempted isolation or selection shall not trip the switch or circuit-breaker.
(b) The closing of switches or circuit-breakers without the interlocking selectors correctly positioned for the proposed operation.

(c) Access to circuit test connections without the circuit first being isolated and earthed.
When key interlocking is employed, any attempt to remove the trapped key shall not cause closing or opening of the associated equipment.

Where a circuit-breaker or other switchgear is fitted with means for mechanical or electrical operation, interlocks shall be provided so that it is impossible for the electrical and mechanical devices to operate simultaneously.

The earthing devices shall be provided with interlocks to ensure correct operation. Padlocking facilities shall be provided for the purpose of preventing inadvertent earthing.
In the case of circuit-breaker earthing, the electrical tripping of the circuit-breaker shall be rendered inoperative during earthing operations both when closing and when closed in the earthed position.  It shall not be possible to return to the service position and close the circuit-breaker until the electrical tripping is again operative.

4.9
Testing Facilities

All switchgear units shall be provided with facilities to enable applied high voltage tests to be carried out on the units and associated h.v. cabling.

To facilitate high voltage testing where access to busbar or circuit terminations is restricted, a device shall be provided to extend the termination points to a readily accessible position.

When current transformers and protective relays are fitted, facilities shall be provided for primary and secondary injection tests to be carried out, such that wires and connections need not be disconnected for the tests.

4.10 
Voltage Detection Systems

Every switch disconnectors or circuit breaker  must be equipped with a 3-phase integrated self-monitoring voltage detection system in accordance with E DIN IEC 78 61243-5 - VDE 0682 part 415

The energy for the system is capacitive uncoupled at the outer cone connection bushings.

The voltage detection system must integrate a device for phase comparison. 

4.11 Earth fault and short circuit fault passage indicator
One switch disconnector shall be fitted with Earth fault and short circuit fault passage indicators with electrical reset which and shall be easily watched.

The transducers for the earth fault indicators have to be mounted onto the outer cone connection bushings.

4.12 Motor Drive

2-off Motor drives mechanisms for remote control shall be provided for switch disconnectors. 

The motor drives shall be integrated into the recess of the drives and must not exceed the overall dimensions of the ring main unit. 

All the mechanical interlockings must also work when the switch disconnectors are operated by a motor drive. In addition, the drives must be interlocked electrically per feeder. 

In case of a power failure of the auxiliary voltage the manual operation of the switching devices must be possible by means of a hand crank.

4.13 Auxiliary Switches

Positively driven auxiliary switches shall be provided on all circuit-breakers and isolators for local, remote and supervisory indication, control and interlocking.  Auxiliary switches shall be provided for remote indication of the state of the spring charge mechanism.

Auxiliary switches shall be strong, have a positive wiping action when closing and shall be mounted in an accessible position clear of operating mechanisms.

They shall be designed to make, break and carry, without undue heating, the current of their associated circuit or a current of three amperes d.c., whichever is the higher.
Not less than four spare auxiliary switches shall be provided with each circuit-breaker and not less than two with each isolator.  Each spare contact shall be readily changeable from normally open to normally closed and vice versa.  All auxiliary switches shall be wired up (via secondary disconnecting devices if on withdrawable equipment) to a terminal board on the front of the fixed portion, arranged in the same sequence for each individual unit of the same type.

4.14 Busbars

Unless otherwise approved, shall be of electrolytic copper in the form of circular section rod or rectangular section strip.  All conductors shall be kept as short and straight as possible and be adequately supported so as to prevent deflection, under rated short circuit conditions.

Each phase conductor of the primary busbars, including all through joints and tapping connections shall be spaced at such intervals to give the necessary clearance for the voltage rating.

Primary busbars, connections and their supports shall be of an approved type and shall be capable of carrying the short-time current associated with their short-circuit ratings for rated duration.

Where busbar supports etc., use insulation of moulded or resin bonded material it shall have a durable anti-hygroscopic surface finish with high anti-tracking properties.
The connections from busbars in individual units shall have a continuous current rating of not less than that of the equipment comprising the unit.

At all points where connections or joints occur, the busbars and connecting pieces shall be tinned or silver-plated.  The resistance of any length of conductor containing a joint shall not be greater than that of an equal length without a joint.  Clamps, where used, shall be phosphor bronze and all bolts for joints shall be of high tensile steel.
Primary busbars and connections shall be clearly marked and shall be displaced for standard phase sequence Red (R), Yellow (Y), and Blue (B) or equivalent counting from front to rear, top to bottom or left to right as viewed from the switching device operating mechanism side.  Busbars shall be readily extensible and on duplicate busbar equipment without shut-down of the complete switchboard or without taking existing circuits out of service.

The general construction and layout of the busbars, connections and supports shall be to the Engineers’ approval.

4.15 Padlocking

Upon confirmation of the Purchaser, padlocking facilities, including padlocks with 8 mm Hasps, shall be provided for circuit breakers and switch disconnectors for locking the operating handles in the ‘ON’, ‘OFF’ or the ‘EARTH’ positions.

Padlocking facilitates shall also be made available on all selector and trip mechanisms and cubicle access doors.

Once locked-off units shall be inoperable or accessible where cubicle access doors are installed.
4.16 Insulation and Shrouding

Where busbars and live connections are contained in the same compartment as terminals for outgoing cable connections, the busbars and live connections shall be shrouded or insulated so as to prevent accidental contact with live metal during cabling operations with the equipment alive.

All switchgear units shall have their live terminals fully shrouded so that where access is required as part of the normal operation of the switchgear accidental contact with live metal is prevented.  
All insulation used in the switchgear construction shall be of approved grade and manufacture and be as stated in Schedule G1.

For tropical use, suitable material shall be used and treated after all machining has been carried out, to exclude moisture and mould growth.

4.17 Cable Boxes

Cable boxes where specified, shall be in accordance with BS 2562, or equivalent, be of approved design and fitted with glands suitable to receive the cables specified in Schedule ‘G’
All cable termination boxes shall be of the dry type.  The cable termination boxes shall be of an approved design and shall be suitable for satisfactory termination of 300 to 500 mm2 Al XLPE for ring switches and (70-150) mm2 Al XLPE for Tee_off switch or equivalent as stated in Schedule G1.
Provision shall be made for earthing the body of each cable box.  The terminals shall be marked in a clear and permanent manner.

The minimum clearances to earth and between phases shall be as specified in Section 2 Clause 3.5.
All precautions necessary to permit the termination of XLPE or equivalent cables etc, to the offered cable box at the clearances specified in Section 2 Clause 3.5. e.g. heat shrink terminations, bushing boots, glands etc., shall be stated in the Tender return.
Cable box bushings shall be complete with tinned copper or brass cable termination sockets of the seated type suitable for receiving the cable conductors specified in Schedule ‘G’.
An approved termination shall be provided for earthing the body of the cable box.

Cooling tubes or radiators shall not be fixed to the side of the transformer on which the terminals are fitted unless approved by the Engineer.

Cable boxes, terminals and connecting devices on both high tension and low tension sides must allow reversing of cable boxes for top and bottom cable entry; connections must be of anti-turn type.

4.18 Cable Glands

Unless otherwise specified cable glands shall be in accordance with BS 6121 and shall be provided as follows:

4.18.1 19/36 kV Cable Glands

Each cable box shall have single core universal glands secured to the cable box by bolts, preferably four in number.  Gland fixings are also to be suitable to accept Standard glands for use with XLPE or equivalent as stated in Schedule G1.

The minimum clearance between gland and floor level shall be 460 mm to facilitate cable terminations.

6.19 Terminals: General

All cable terminals shall be of adequate size to ensure that no overheating takes place at the rated current.  Pinch screws acting directly on cable cores shall not be employed.  A brass sweating ferrule shall be supplied for terminating the cable and the ferrule clamped in the pinch screw socket if the use of the pinch screws cannot be avoided.
4.19.1
H.V. Terminal Arrangement

H.V. terminals for cable connections or direct switchgear mounted transformers shall be positioned in a horizontal plane on the side of the transformer.  The phase markings shall be c.b.a.n. - A.B.C. left to right when facing the terminals. The flange entry to be generally in accordance with BS 2562 or equivalent.

4.19.2
Terminal Bushing Insulators

Cast resin bushing assemblies when approved by the Engineer shall be in accordance with BS 3816 and be designed to withstand short circuits no less onerous than those specified for the associated equipment.  The bushing assemblies shall not be affected by continuous immersion in transformer oil at 105 deg. C

The total creepage distance and the protected creepage distance over the external surface of bushings and insulators shall not be less than the minimum values specified in Section 2 Clause 3.3.  The protected creepage distance refers to that part of the insulator which is protected against rain at right angles to the axis of the bushing.  For post insulators comprising standard units, the above requirements shall, unless otherwise specified, be met by the addition of an approved number of additional units to the normal assembly.

For rated voltages below 36 kV the filling medium of bushing insulators shall be subject to the approval of the Engineer.

Any stress shield shall be considered an integral part of the bushing assembly.

Bushing flanges shall not be of a shape which may trap air.  Outdoor bushing insulators and fittings and their mounting arrangements shall be designed so as to avoid pockets in which water can collect.

All neutral bushings shall be identical to the associated phase bushings.

All bushings connected to the h.v. winding shall have a voltage rating equivalent to the highest voltage ratio of the transformer and be suitable for carrying the specified current rating under the prevailing site conditions.

Stresses due to expansion and contraction in any part of the insulator, or connected conductors, or equipment, shall not lead to the development of defects in the bushings.
Porcelain insulators shall be sound, free from defects and thoroughly vitrified so that the glaze is not depended upon for insulation.  The glaze shall be smooth, hard, of uniform shade and shall completely cover all exposed parts of the insulator.  The insulators shall be unaffected by the atmospheric conditions due to weather, proximity to the coast, fumes, ozone, acids, alkalis, dust or rapid changes of temperature between -6 deg. C and plus 55 deg. C under working conditions.
The porcelain shall engage directly with hard metal, and where necessary, an approved resilient material shall be interposed between the porcelain and the fittings.  All porcelain clamping surfaces in contact with gaskets shall be accurately ground and free from glaze.  All fixing material used shall be of approved quantity and applied in an approved manner, and shall not enter into chemical action with the metal parts of cause fracture by expansion in service.  Where cement is used as a fixing medium, cement thickness shall be as small and even as possible, and proper care shall be taken to centre and locate the individual parts correctly during cementing.
Resin Bonded paper insulators shall be in accordance with BS 1314, of approved design and method of manufacture, and shall retain their insulating characteristics in service.  Special precautions shall be taken to exclude moisture from paper insulation during manufacture and assembly.  The surfaces of all paper insulators shall be finished with approved non-hygroscopic varnish which can not be easily damaged.

Toughened glass shall be sound and free from defects or blemishes which might adversely affect the life of the insulator.  All exposed glass parts shall have a smooth surface.
4.20
Instrumentation

Instruments shall comply with the relevant IEC or equivalent national standard.  The scales shall be clearly marked over the full range of the instrument.
4.21 Fuses
All LV protection fuses shall be of the cartridge type installed in suitably rated fuse holders.
4.22 Earthing

All switchgear units shall have a main earth bar extended across the full length of the complete unit assemble.

All metal parts other than those forming part of an electrical circuit shall be connected in an approved manner to a hard drawn, high conductivity copper earth busbar which shall run the full length, and be bolted to the main frame, of the switchgear.  At the position where joints occur, the earth busbar shall be tinned.  The earth busbar shall be rated to carry currents equal in magnitude and duration to that associated with the short-circuit rating of the equipment.

The design and construction of the equipment shall be such that all metal parts, other than current carrying parts are earthed before the primary connections are made.
Where earthing is effected through a circuit-breaker, it is preferred that the facilities shall be integral in the design and construction of the switchgear.

4.23 Current Transformers

Current transformers shall be suitable for the operation of protective gear, instruments and/or metering equipment and the design characteristics shall be to the Engineer's approval.
Current transformers shall have an output rating adequate to cater for all the burden connected to them.  They shall have sufficient rating, terminal voltage, accuracy class and overcurrent performance where applicable, for the satisfactory operation of their associated equipment.

All current transformers and auxiliary transformers shall be of the low reactance type and, unless otherwise approved, current transformers shall be of the bar-primary design except in specific cases where low ratio CTs are involved and the protective gear is suitable.

The primary windings shall not, without special approval, have a short-time current rating less than that specified for the associated circuit-breaker.  The secondary windings of each set of current transformers shall be capable of being open circuited for one minute with the primary winding carrying the rated current without any damage caused to the windings.

Labels shall be fitted in a readily accessible position to indicate the ratio, class and duty of each transformer.  The current transformer particulars as specified in IEC l85 shall be given on an accessible plate mounted external to the current transformer.
Magnetisation curves of each type of current transformer shall be submitted for approval and each shall have a certified maximum rating (CMR) of at least l.2 times the rated current.
4.24 Voltage Transformers

Voltage transformers shall be suitable for the operation of protective gear, voltage regulating equipment, instruments and/or metering and shall be of the wound type.

Voltage transformers shall be in accordance with IEC 60l86 with a rated voltage factor of l.2.
Voltage transformers shall be capable of carrying continuously, without injurious heating, 50% burden above their rated burden.  The rated primary voltage of voltage transformers shall be the appropriate nominal system voltage.

Unless specified otherwise, voltage transformer primary windings shall be connected to the circuit side of the current transformers remote from the busbars so as to be included in the protected zone of the associated feeder.

The primary of a single phase voltage transformer shall be connected across Red and Yellow or A and B phases, unless otherwise approved.

Red and Yellow phases shall be used in a synchronising scheme, unless otherwise approved.
Voltage transformers shall be capable of being connected and disconnected from the equipment whilst in service.  Facilities for padlocking in the service position shall be provided.  Where isolation is carried out by withdrawal, a set of shutters, capable of being padlocked, shall be provided to cover the stationary isolating contacts.  The shutters shall operate automatically by positive drive actuated by movement of the voltage transformer assembly.

The primary windings shall preferably be connected via renewable fuses with current limiting features which shall be readily accessible with the circuit alive and the secondary windings through fuses and links, labelled to indicate their function and phase colour, to the appropriate circuits.

For single phase voltage transformers, both ends of each secondary winding shall be brought out to insulated links.  For three-phase voltage transformers, each phase end shall be brought out to fuses, and the neutral of the secondary winding shall be brought out to insulated links.  The fuses and links shall then be brought out to insulated terminals located in a terminal box.

The primary and secondary fuses shall be capable of being removed and replaced when the circuit-breaker is closed in the service position.  Isolation of the primary fuses for this purpose shall be carried out, preferably by withdrawing the entire voltage transformer assembly.  Additionally, it shall be possible to remove secondary fuses whilst the voltage transformer is padlocked in the service location.

For single phase units, separate earth links for each secondary winding shall be provided.  Each of the neutral leads shall be connected together at a single point and earthed as close as possible to the voltage transformer.

Voltage transformer secondary windings shall be earthed at the switchgear through a link which can be removed for insulation testing.  The earthing of voltage transformers shall be to approval.

Voltage transformers shall be designed so that saturation of the core and dangerous overheating arising therefrom shall not occur when 1.73 times normal voltage is applied to each winding for a period of 15 minutes.

Secondary circuits of voltage transformers shall not be paralleled.

Magnetisation curves for each type of voltage transformer shall be submitted for approval.
The ratio and phase angle errors of voltage transformers shall not exceed the permissible limits prescribed in the relevant Standard and shall be capable of meeting the following additional requirements from 5% rated primary voltage to 90% rated primary voltage:-


Voltage error

 -
 not exceeding + 3%


Phase angle error
 -
 not exceeding + 120 minutes

The voltage transformer particulars as specified in IEC 186 shall be given on an accessible plate mounted external to the voltage transformer and legible from ground level.
4.25 Automation

The Tenderer shall indicate in Schedule D of this specification the extent to which the switchgear offered as part of His tender return can be operated remotely.  Remote operating of the switchgear shall include both remote opening and closing of individual units.
5.
INSPECTION AND TESTING

5.1
Works Inspection and Testing


General Test Requirements

Tests shall be carried out in order to determine whether the materials and apparatus comply with the Specification and to provide the necessary operation data.  All tests shall be arranged to represent the working conditions as closely as possible.

Unless an alternative place of testing is agreed or specified, the tests shall be carried out at the Manufacturer's Works.

Not less than fourteen days notice of all tests shall be given to the Engineer, in order that he may be present if he so desires.  As many tests as possible shall be arranged together, in accordance with a programme to be agreed with the Engineer.  Six copies of the Contractor's records of all tests shall be submitted to the Engineer for approval immediately after the conclusion of each test.  These records shall be clearly marked so that the Contract equipment items or components to which they refer can be readily identified.
Type tests will not be required in those cases where the manufacturer can produce certified evidence to the satisfaction and approval of the Engineer that the required type tests have been performed successfully on identical equipment or equipment which is for practical test purposes similar and produced in the factory where the equipment offered is to be manufactured.  Evidence to this effect shall be submitted at the time of tendering, or as soon as practicable thereafter, in which case the Engineer’s approval shall precede.

High voltage tests shall be conducted generally in accordance with IEC 60060.

Gas used in any equipment undergoing tests shall comply with the requirements of IEC 60376.
Except where otherwise indicated all electrical tests shall be carried out at rated frequency and with the supply voltage waveform approximately sinusoidal.

The Manufacturer's test equipment shall be of satisfactory quality and condition and where necessary shall be appropriately calibrated at the expense of the Contractor by such other body as may be agreed.

After the Contract has been awarded an Engineer's Inspection and Testing Programme will be established with the Contractor.

Where no tests are detailed for items of equipment a full programme of tests shall be agreed with the Engineer.
The equipment will be subject to inspection in the course of packing to ensure that the surface finish is in accordance with the requirements of the Specification.

The Contractor shall allow in his Tender for the cost of carrying out all the inspection and testing requirements detailed within this section.  These shall include, but not be restricted to, the following and any further tests as considered necessary by the Engineer to demonstrate the compliance of the Plant with the Specification.
5.2
Metal Enclosed Switchgear

The requirements of this section are intended to cover complete switchgear assemblies.  Component parts such as circuit-breakers, current and voltage transformers and instruments, shall have already been submitted to separate tests as specified in the relevant IEC Recommendations.

General Checks

A general check of all the main switchgear and ancillary equipment shall be made and shall include a check of the completeness, correctness and condition of earth connections, labelling, arcing ring and horn gaps, painted surfaces, cables, wiring, pipework, valves, blanking plates and all other auxiliary and ancillary items.  Checks shall be made for  gas leaks and that insulators are clean and free from external damage.  A check shall be made that loose items which are to be handed over to the Employer, e.g. blanking plates, tools, spares, are in order and are correctly stored or handed over.

Routine Tests

In accordance with the requirements of IEC 60298.  The inter- changeability feature of identical units, together with the  interlocking provided for preventing units of different ratings being interchanged shall be demonstrated.  Supply voltage variations for auxiliary devices shall be in accordance with the requirements of this Specification.  Fluid leakage tests shall be included for gas filled switchgear.

Type Tests

In accordance with the requirements of IEC 60298.  A weather proofing test will not be required for completely indoor mounted equipment.

5.2.1 Circuit-Breakers

Routine Tests

In accordance with the requirements of IEC 60056, together with any tests carried out as a normal routine procedure by the Manufacturer. Contact resistance tests shall be carried out with not less than 15 amperes passing through the contacts.  In the case of multi-interrupter circuit-breakers, resistance tests will be required at each interrupter or pair of interrupters as well as through the series of interrupters on each pole.

Operational tests will include local and remote trip/close.  

In the case of gas type circuit-breakers, testing will be required on the gas system to prove the gas quantity, its dryness and its dielectric strength.  The gas leakage shall also be measured.

Type Tests

In accordance with the requirements of IEC 60056.  Details of the rate of rise of recovery voltage to which the circuit-breaker will be subjected during short-circuit testing shall be submitted to the Engineer for approval.

The Engineer may require, in addition, any of the following tests to be carried out, the details of which will be agreed between the Engineer and the Contractor:-

-  Earth fault interruption tests

-  Out of phase switching tests to IEC 60267

-  Short line fault tests

-  Capacitance switching tests

-  Small inductive breaking current switching tests

-  Tests under environmental conditions

5.2.2 Circuit Breaker
Routine Tests

In accordance with the requirements of IEC 60420.

Type Tests

In accordance with the requirements of IEC 60420.

5.2.3 Switch Disconnectors

Routine Tests

In accordance with the requirements of IEC 60265.

Type Tests

In accordance with the requirements of IEC 60265.

5.2.4 Earthing Switches

Routine Tests

In accordance with the requirements of IEC 60129 and 60265 where applicable.

Type Tests

In accordance with the requirements of IEC 60129 and 60265 where applicable.

5.2.5
Insulated Pressure Containers
Routine Tests

Containers made of insulating material which have in service to withstand gas pressure in excess of atmospheric pressure shall each be tested hydraulically after all the necessary grinding or machining work on them has been completed.  for containers having fittings permanently attached, the tests shall after the fitting has been added.

the tests shall be carried out at the pressures given below for a period of 15 minutes and the components thereafter identified as being tested.

(a) For containers subject to static gas pressure loads only, and not subject to material; mechanical shock in service, the test shall be made at twice the maximum working pressure.

(b) For containers subject to rapid changes in of gas pressure, or to gas pressure plus mechanical shock, the test shall be made at three times maximum working pressure.
5.3
Current Transformers
Routine Tests

In accordance with the requirements of IEC 60185.

Type Tests

In accordance with the requirements of IEC 60185.

5.4
Voltage Transformers
Routine Tests

In accordance with the requirements of IEC 60186.

Type Tests

In accordance with the requirements of IEC 60186.

5.5
Control and Indicating Panels, Marshalling Kiosks, Instruments and Secondary Wiring

Routine Tests

All components shall have been tested in accordance with relevant IEC recommendations or other standards prior to assembly in the complete equipment.

Tests shall be carried out to prove the correct functioning and wiring of the complete equipment.

All secondary wiring including panel wiring and control circuits and all apparatus connected directly thereto shall withstand a high voltage test of 2 kV to earth unless subject to other requirements such as detailed under protective equipment.

5.6
Cable Boxes & Disconnecting Chambers

Routine Tests

(a) Oil leakage - all cable boxes and disconnecting chambers shall be tested with oil with a viscosity not greater than that of the appropriate grade of insulating oil when at a temperature of 15°C at a pressure of 70 kN/m2 for 12 hours, during which time no leakage shall occur nor shall there be any permanent set when the pressure is released.

(b) High Voltage - Cable boxes and disconnecting or sealing end chambers shall withstand the following voltages for 15 minutes:




2E kV d.c.


or





4/3E kV a.c.


where E is the nominal system voltage between phases.

Type Tests

Lightning impulse withstand tests shall be made on cable boxes or disconnecting chambers where these have not been tested as part of the apparatus to which they are to be connected in service.  The test conditions and values shall be those specified for the apparatus of which they are to form part.

5.6.1 Protection, Control, Alarms, Measurement and Indication Equipment


(a) Wiring

Insulation Resistance Tests at 500 Volts d.c. are to be carried out on all a.c. and d.c. protection, control, alarm and indication circuits to ensure that wiring is in satisfactory condition.  The insulation of all circuits shall be checked before proceeding with other tests and it is also essential that all a.c. wiring is proved, relay contacts, auxiliary contacts, etc., being closed, as necessary, to verify this.  Checks shall be made on cable glands, cable jointing, fuse or circuit-breaker ratings and small panel items, such as indicating lamps.

Static equipment which may be damaged by the application of test voltage shall have the appropriate terminals short-circuited.

Inter-relay, inter-unit and cubicle wiring carried out at Site is to be checked to the appropriate circuit and/or wiring diagram.  Where, it is found necessary during pre-commissioning work to effect Site modifications to the secondary wiring, Site copies of the appropriate schematic and wiring diagrams shall be suitably marked as agreed with the Engineer before the circuit is commissioned.

Loop resistance measurements are to be made on all current transformer circuits.  Separate values are required for current transformer and lead resistance and all measurements are to be recorded on lead resistance diagrams.

Pilot cable impedance and phase angle measurements shall be made when pilot cables are to be used with unit type protection.  The contractor providing the pilot cables shall measure these values.

(b) Mechanical Inspection

All relays are to be examined to ensure that they are in proper working  condition and correctly adjusted, correctly labelled and that the relay case, cover, glass and gaskets are in good order and properly fitting.

(c) Secondary Injection

Secondary injection shall be carried out on all a/c. relays, using voltage and current of sinusoidal wave form and rated power frequency.

For circulating current protection, employing high impedance voltage operated relays, the points of injection for relay voltage setting tests shall be across the relay and stabilising resistance.  The fault setting for this type of protection is to be established by secondary injection, where it is impracticable to ascertain this value by primary injection.  Injection is to be made across the appropriate relay bus wires with all associated relays, setting resistors, and CTs connected.

(d) Current Transformer Magnetizing Tests

The magnetisation characteristic of all current transformers shall be checked at the minimum of two points to identify the current transformers with reference to the manufacturer's estimated design curve, and to determine the suitability of the current transformer for its intended duty.  It may be noted that it is not normally necessary to check the characteristic up to the knee-point for this purpose.  Special measures may have to be taken to ensure that the core is fully demagnetised before commencing the test.

(e) Primary Injection

Primary current injection tests are to be carried out by the Contractor.  The primary injection methods employed for a particular installation are therefore to be agreed with the Engineer.

Tests are to be carried out as follows:-

(1) Local primary injection to establish the ratio and polarity of current transformers as a group, care being taken to prove the identity of current transformers of similar ratio.

(2) Overall primary injection to prove correct inter-connections between current transformer groups and associated relays.

(3) Fault setting tests to establish, where practicable, the value of current necessary to produce operation of the relays.  If not practicable, these tests are to be carried out by secondary injection applied at the wiring close to the current transformer.

(f) DC Operations

Tests are to be carried out to prove the correctness of all d.c. polarities, the operating levels of d.c. relays and the correct functioning of d.c. relay schemes, selection and control switching, indicating and alarms.

5.7
Main Switchgear and Ancillary Equipment

5.7.1 Low Voltage Switchboards and Switchboards up to 13.2 kV

General testing and inspection shall be carried out as referred to above so far as is applicable.  Attention is drawn to the requirement for functional testing on circuit-breakers and a.c. and d.c. circuits associated with standby auxiliary supplies.

Insulation tests shall be carried out with a 500 volts insulation test set.

Shutters, interlocking, earthing procedures and the inter-changeability of components shall be checked.

5.7.2 Voltage Transformers
All voltage transformers shall be checked for polarity, phasing and secondary output.

All electromagnetic type voltage transformers shall have insulation tests carried out on them at 500 Volts to earth and between windings.

5.7.3 Earthing System

Tests shall be made on the effectivess of the bonding and earthing which will include conductivity tests on selected joints, on the main earthing system and at the connections to equipment.  Checks shall also be made on precautions taken to avoid corrosion attack on the earthing systems.

The resistance of the earthing system to the general mass of earth shall be tested and recorded including the method and equipment used to carry out the tests.

5.7.4 Instruments

Instruments and instrument transformer circuits shall be checked for polarity or direction and for calibration including any interposing transformers or transducers.  These checks shall be made on all current transformer ratios where applicable.

5.8
Bushing 

The requirements of this section applicable to ceramic, treated paper, condenser and other bushing types for use indoors or outdoors.

Routine Tests
In accordance with IEC 60137.

Sample Tests
In accordance with IEC 60137.

Type tests
In addition to the requirements of IEC 60137 the following shall be applicable:

(a) Puncture Withstand Test:-
The bushing immersed in insulating medium shall have a voltage of approximately one third of the test voltage applied to it.  The voltage shall be increased to the test voltage  as rapidly as is consistent with its value being indicated by the measuring means, provided that the time taken to increase the voltage value is not less than 10 seconds.  The final test voltage, which shall be 15% than the specified Power Frequency Withstand Voltage shall be sustained only for the time necessary to determine it.  Puncture or flashover shall not occur during the test.  

Bushings which have been subjected to this test shall not thereafter be used in the contract works without special approval. 

Alternatively, on bushings intended for use in the impulse tested apparatus, the test shall be performed by subjecting the bushing under the above condition to five consecutive impulse voltage waveforms.  The impulse waveforms shall be of the most onerous polarity and of a value of 15% in excess of that specified as the Rated Insulation Level.  During this test puncture of the bushing or flashover in insulating medium shall not occur but flashover of air ends is permissible.

5.9
Porcelain Insulators

The requirements of this section are applicable to porcelain insulators which are complete in themselves or form part of complete bushing assemblies.

Routine Tests

In accordance with the requirements of IEC 60233.

Type Tests

In accordance with the requirements of IEC 60233.

5.10
Interlocking

All interlocking arrangements, both electrical and mechanical, shall be fully checked and tested.

5.11 Material

Sample Tests

Samples selected by the Engineer from metals used in the Contract Works shall be tested to prove compliance with the Specification, including guarantees stated in the Schedules.

5.12 Galvanizing
Sample Tests

Representative samples, selected by the Engineer of all galvanised material shall be submitted to galvanising tests.  Galvanised fittings associated with insulators, and steel cores for aluminium conductor steel reinforced cables shall be tested in line with the relevant IEC Recommendation.  All other fittings, fabrications, hardware and fixings shall be inspected and tested in accordance with ISO Recommendations R1460 and R1461.

SCHEDULES

FOR 36 kV RING MAIN UNIT
The information given in the following schedules must not be varied or departed from without the written approval of the Engineer.
SCHEDULE A

ITEMS OF THE CONTRACT FOR THE PURPOSES
 OF PAYMENT AND TAKING OVER
Note: The following schedule represents the most essential data based on which the evaluation process shall be performed.
	Item
	Description
	Quantity
	Manufacturer& Place of

Manufacture
	Place of Testing & Inspection
	Unit CFR AQABA PORT price/ Currency
	Total CFR AQABA PORT price/ Currency
	Delivery

(Weeks)

	1.
	36kV Free standing Indoor/Outdoor Type Ring Main Units provided with two motor actuators suitable for Load break switches.
	70
	
	
	
	
	

	2.
	Ditto as in item1 but shall have three Load break switches and one circuit breaker, all in one tank.

Load break switches shall be equipped with motor actuators.
	25
	
	
	
	
	

	3.
	Ditto as in item1 but shall have two Load break switches and two circuit breakers, all in one tank. 
Load break switches shall be equipped with motor actuators.
	15
	
	
	
	
	

	4.
	Transformer Metering Units (Fitted With 2-100/50/5 Amp. CT’s and 1-33000/110 Volt, 3-Phase, 3 - limb VT).
	10
	
	
	
	
	

	5.
	Ditto as in item4 but with 2-50/25/5 Amp current transformers.
	30
	
	
	
	
	


SCHEDULE C
MANUFACTURES, SUB-CONTRACTORS, PLACES OF MANUFACTURE, TESTING AND INSPECTION

	Item
	Description
	Manufacturer
	Type
	Place of Manufacture
	Place of Testing and Inspection

	1
	36 kV Ring main units
	…...................
	…...................
	…...................
	…...................

	2
	Tank
	…...................
	…...................
	…...................
	…...................

	3
	36 kV Switch Disconnectors
	…...................
	…...................
	…...................
	…...................

	4
	36 kV  Circuit Breakers
	…...................
	…...................
	…...................
	…...................

	5
	Protection Relay
	…...................
	…...................
	…...................
	…...................

	6
	Capacitive Voltage System
	…...................
	…...................
	…...................
	…...................

	7
	H.V. Bushings
	…...................
	…...................
	…...................
	…...................

	8
	H.V. Cable Boxes
	…...................
	…...................
	…...................
	…..................

	9
	Current Transformers
	
	
	
	

	10
	Copper
	…...................
	…...................
	…...................
	…..................

	11
	Steel
	......................
	......................
	......................
	.....................

	12
	Mechanism
	.......................
	......................
	......................
	......................

	13
	Busbar and Joints of Busbar
	.......................
	......................
	......................
	......................

	14
	Motor actuator
	.......................
	......................
	......................
	......................

	15
	Earth fault and short circuit fault passage indicators.
	.......................
	......................
	......................
	......................

	
	
	
	
	
	

	Item4,5
	36 metering units
	…...................
	…...................
	…...................
	…...................

	1
	Current transformer for metering
	.......................
	......................
	......................
	......................

	2
	Voltage transformer for metering
	.......................
	......................
	......................
	......................


SCHEDULE D

TECHNICAL DATA

36KV OUTDOOR TYPE RING MAIN UNITS – GENERAL
	Item
 No.
	Description
	
	Switch Disconnector
	Circuit Breaker

	1
	RMU configuration:

a. No. of disconnectors.

b. No. circuit breaker 
	
	.....................

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

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

	2
	Type of RMU 

(a) Extensible or non- extensible 

(b) Indoor or outdoor

(c) Side of extension (left , right or both)
(d) IP protection.
	
	.....................

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

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

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

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

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

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

	3
	Model designation (i.e. type ref. of disconnectors,  circuit breakers)
	
	......................
	.....................

	4
	Standard to which switchgear complies
	
	.....................
	.....................

	5
	Insulation
(a) busbars 
(b) switchgear (i.e. SF6 or Oil)
	
	.....................

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

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

	6
	Insulating medium of circuit breaker (i.e. vacuum or SF6)
	
	......................
	.....................

	7
	Number of phases
	
	......................
	......................

	8
	Rated frequency
	Hz
	......................
	......................

	9
	Rated voltages:-

(a) Nominal system voltage

(b) Highest system voltage
	kV

kV
	......................

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

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

	10
	Power frequency withstand voltage with gas at atmospheric pressure
	kV
	.....................
	.....................

	11
	Impulse level 1.2/50 (s wave kV peak
	kV
	......................
	......................

	12
	Rated normal current
	A
	......................
	.................

	13
	1. Derated current at 45oC ambient temperature

2. Max. Temperature rise at weakest point at full rated current? Where?
	A
°C
	....................
....................
...................
	....................
....................
...................

	14
	*Short time current (1 second and 3 seconds as applicable) at 36 kV

a) 1 sec

b) 3 sec
	kA
kA
	......................
......................
	......................
......................

	15
	Internal arc withstand for one second.

Classification (AF, AFL, AFLR,…)
	
	
	

	16
	Rated making capacity (peak)
	kA 
	.....................
	....................

	17
	Breaking capacity at 36 kV:-

a) symmetrical in amperes

and MVA

b) asymmetrical in amperes

and MVA 
	kA

MVA

KA

MVA
	.....................

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

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

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

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

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

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

	18
	Tee-Off earthing switch:

a) short circuit making capacity

b) short time current rating

c) duration of the short time current
	KA

KA

sec
	....................
....................
...................
	....................
....................
...................

	19
	Method of tripping
	
	......................
	......................

	20
	a) Remote trip facility provided

b) If electrical, the voltage requested and the burden of the trip coil.
	Y/N

V, W
	.....................

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

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

	21
	a) Is the circuit-breaker provided with pull/push trip facility? If available is it provided with padlock?
	
	.....................

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

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

	22
	Power at normal voltage for shunt trip coil (derived from internal switchgear H.V. source)
	W
	......................
	......................

	23
	Whether a separate series isolator is incorporated in breaker
	
	......................
	......................

	24
	Method of isolation whether – fixed or draw out
	
	.....................
	.....................

	25
	Method of closing
	
	......................
	.................

	26
	Opening time (until separation of arcing contacts)

(a) without current

(b) at 100% rated breaking current
	ms

ms
	......................

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

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

	27
	Whether a series break is incorporated in the breaker
	Y/N
	......................
	......................

	28
	Total break time
	ms
	......................
	.................

	29
	Time of arc duration
	ms
	......................
	.................

	30
	Number of series breaks in circuit per phase
	
	......................
	......................

	31
	Length of each break

(a) in SF6

(b) in Vacuum
	mm

mm
	......................

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

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

	32
	Length of stroke
	mm
	......................
	......................

	33
	Voltage distribution between breaks
	
	......................
	......................

	34
	No. of operation at full rated Current without any maintenance.
	
	…..................
	…..................

	35
	No. of operation at full breaking Capacity without maintenance.
	
	…..................
	…..................

	36
	Is Counter available to display number of operation performed at each switch? How?
	Y/N
	
	

	37
	Type of main contacts
	
	......................
	......................

	38
	Material of :

a) Main Contact.

b) Terminals.
	
	......................

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

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

	39
	Type of arcing contacts or arc control device
	
	......................
	......................

	40
	Min. distances between contacts

when circuit breaker is open

(a) SF6

(b) Vacuum
	mm

mm
	.....................

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

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

	41
	Max. distances between contacts when circuit breaker is open

(a) SF6

(b) Vacuum
	mm

mm
	.....................

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

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

	42
	Any indication provided to show status of the main moving contacts in the switches? How? 
	Y/N
	.....................
	.....................


	43
	Is the circuit breaker provided

with status indicator to illustrate

the position of the breaker:

1. OFF

2. ON

3. TRIP

4. EARTH
	
	....................
....................
....................
....................
	....................
....................
....................
....................

	44
	Is there a way to change main closing contact 
	Y/N
	.....................
	.....................

	45
	Drop across main contacts at 8000 A d.c.
	mV
	......................
	......................

	46
	Number of tanks or containers per three phase equipment
	
	......................
	......................

	47
	Material of tank containers
	
	......................
	......................

	48
	Thickness of tank or container:

(a) Walls

(b) Bottom

(c) Top
	mm

mm

mm
	......................

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

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

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

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

	49
	Size of tank or container:

a) Diameter or rectangular

dimensions

b) Depth
	mm

mm
	......................

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

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

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

	50
	Material of top plate
	
	......................
	......................

	51
	Thickness of top plate
	mm
	......................
	......................

	52
	Is Container of RMU  sealed 
	Y/N
	…..................
	…..................

	53
	Is Container capable of being filled with SF6 Gas? How?
	Y/N
	…..................
	…..................

	54
	Number of gas barriers in busbar run
	
	.....................
	.....................

	55
	Does magnetic effect of load current increase contact pressure?
	Y/N
	......................
	......................

	56
	Nominal gas pressure

a) In circuit breaker head

b) During arc extinguishing

c) In isolator compartments

d) In busbar chamber
	bar

 bar

bar

 bar 
	.....................

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

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

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

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

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

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

	57
	Nominal gas leakage
	m³/year
	.....................
	.....................

	58
	Maximum permissible moisture content in gas
	ppm
	.....................
	.....................

	59
	Range of pressure at which

breaker will operate satisfactorily

(a) Minimum

(b) Maximum
	bar

 bar 
	.....................

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

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

	60
	Gas pressure at which flashover will occur
	bar
	.....................
	.....................

	61
	Pressure at which gas low pressure alarm operates
	bar
	.....................
	.....................

	62
	Pressure at which circuit breaker locks out
	bar
	.....................
	.....................

	63
	Is there any device to indicate the pressure in the container?
	Y/N
	....................
	....................

	64
	a) Type of pressure relief valve

b) Pressure value at which relief valve operates
	bar
	.....................

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

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

	65
	Maximum pressure rise in equipment due to the making or breaking of rated currents
	bar
	....................
	....................

	66
	Routine pressure test on equipment tanks or containers.
	bar
	.....................
	....................

	67
	Type Pressure tests on equipment tanks or containers
	bar
	.....................
	....................

	68
	Minimum clearance in air:-

(a) between phases

(b) live parts to earth
	mm

mm
	.....................

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

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

	69
	Minimum clearance in SF6:-

(a) between phases

(b) live parts to earth
	mm

mm
	.....................

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

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

	70
	Cable box suitable for 19/36 kV 3-single core  Cu/Al cable, up to 500 sq. mm XLPE with three universal cable glands of 60- 68mm internal diameter.
(a) Phase to phase clearance.

(b) Phase to earth clearance.

(c)  Internal diameter of gland. 
(d) Can heat shrink cable terminations be used? If no pls. Specify? 
	mm

mm

mm
Y/N
	.....................

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

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

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

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

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

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

	71
	Heaters:

Type.

Power source.

Required locations in RMU.
	V, W
	.....................

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

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

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

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

	72
	Weight of whole equipment complete with insulation, if any, and all fittings as in service
	kg
	.....................
	....................

	73
	Estimated weight of a complete Ring Main Unit
	kg
	.....................
	....................

	74
	Total quantity of SF6 gas supplied for individual switchboard
	kg
	.....................
	.....................

	75
	Maximum quantity of gas contained in any one chamber
	kg
	.....................
	.....................

	76
	Type of maintenance required
	
	…..................
	…..................

	77
	Is any indication device provided to indicate that the isolator or the C.B. needs maintenance 
	
	…..................
	…..................

	78
	Period for maintenance 
	
	…..................
	…..................

	79
	Is air circulated in the circuit-breaker to ensure dry insulation
	Y/N
	......................
	......................

	80
	Loading of heaters for circuit-breaker containers
(if applicable)
	W
	......................
	......................

	81
	Is there any device used to limit the rate of rise of restriking voltage
	Y/N
	......................
	......................

	82
	Is each switch provided with places for padlocks 6mm diameter to prevent unauthorised persons to operate switches?
	Y/N
	.....................
	..................

	83
	Can Tee Circuit be directly coupled to H.V. transformer bushings.
	Y/N
	.....................
	.....................

	84
	Can operation of switches and be modified for remote operation?
	Y/N
	.....................
	.....................

	85
	Can Voltage transformer be provided to Tee Circuit?
	Y/N
	.....................
	.....................

	86
	Type of protection in C.B.
	
	.....................
	.....................

	87
	Is Earth fault Indicator Electrical reset?
	Y/N
	.....................
	.....................

	88
	Internal diameter of balance current transformer?
	mm
	.....................
	.....................

	89
	Does the RMU ready for future installation of motor actuators?
	
	.....................
	.....................

	90
	Has the unit passed a high voltage test (Specify)?
	
	.....................
	.....................

	91
	Has the unit passed a partial discharge test (Specify)?
	
	.....................
	.....................

	92
	Specify the contact resistance measurement (milli-ohm)? 
	
	.....................
	.....................

	93
	The experience in manufacturing RMU.
	Years
	.....................
	.....................

	94
	Had the RMU been tested in KEMA?
	Y/N
	.....................
	.....................

	95
	Place here the short circuit test had been performed.
	
	.....................
	.....................


	SCHEDULE D
Technical Data
33 kV Metering Units

	Item
 No.
	Description
	
	Transformer Metering Unit
	Busbar metering Unit

	
	Metering unit

	1.
	Type of Metering: Indoor or outdoor.
	
	.....................
	.....................

	2.
	Type of insulation
	
	.....................
	.....................

	3.
	Short circuit withstand.
	kA
	.....................
	.....................

	4.
	Time of Short circuit withstanding.
	sec
	.....................
	.....................

	5.
	Approximate overall dimensions:

a) Height
b) Depth
C) Width
	mm

mm

mm
	.....................
.....................
.....................
	.....................
.....................
.....................

	6.
	Approx. total weight of unit
	kg
	.....................
	.....................

	
	Current Transformers

	1.
	Manufacturer .

Origin.
	
	.....................
	.....................

	2.
	Type of insulation
	
	.....................
	.....................

	3.
	Type and class of transformer
	
	.....................

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

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

	4.
	Standard rated output:-
a) ratio for  metering 

(Primary / secondary  amps)

b) output for metering
c) ratio for earth fault indication
(Primary / secondary amps)
d) output for earth fault indication
	
	.....................
.....................
.....................
.....................
	.....................
.....................
.....................
.....................


	5.
	Standard accuracy classification
a) For metering service
b) For earth fault indication
	
	.....................

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

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

	6.
	Frequency range over which accuracy applies
	Hz
	.....................
	.....................

	7.
	Primary continuous thermal current rating
	VA
	.....................
	.....................

	8.
	Rated short circuit thermal current rating/Duration
	KA/Sec
	.....................
	.....................

	9.
	Rated short circuit dynamic current rating / Duration
	KA/Sec
	.....................
	.....................

	10.
	Maximum dry withstand voltage
	kV
	.....................
	.....................

	11.
	Minimum wet flashover voltage
	kV
	.....................
	.....................

	12.
	Designed impulse withstand voltage
	kV
	.....................
	.....................

	13.
	Resistance of secondary winding at 75o C:-
a) for metering service
b) for earth fault indication service
	Ohms

Ohms
	.....................
.....................
	.....................
.....................

	14.
	DC resistance
	ohms
	.....................
	.....................

	15.
	Creepage distance
	mm
	.....................
	.....................

	16.
	Knee point voltage
	V
	.....................
	.....................

	17.
	Approx. weight of unit
	kg
	.....................
	.....................

	
	Voltage Transformers

	1.
	a. Manufacturer 

b. Origin 
	
	.....................
.....................
	.....................
.....................

	2.
	Ratio of transformation Per three phase unit
	
	.....................
	.....................

	3.
	Type and class of transformer 

(wound or CVT)
	
	.....................
	.....................

	4.
	Rated voltage:-
a) Primary

b) Secondary
	kV

V
	.....................
.....................
	.....................
.....................

	5.
	Standard accuracy classification
	
	.....................
	.....................

	6.
	Rated burden per phase (3 phase unit)
	VA
	.....................
	.....................

	7.
	Rated burden single phase unit
	VA
	.....................
	.....................

	8.
	Maximum safe burden phase
	VA
	.....................
	.....................

	9.
	Maximum ratio error at rated burden:
	
	
	

	10.
	100% normal voltage
	%
	.....................
	.....................

	11.
	80 -120% normal voltage
	%
	.....................
	.....................

	12.
	Maximum phase error at rated

burden.

100% normal voltage
80-120% normal voltage
	min
min
	.....................
.....................
	.....................
.....................

	13.
	Type of insulation
	
	.....................
	.....................

	14.
	Particulars of any special protection of 

windings against surges

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

	15.
	Electrostatic capacity of insulators
	µF
	.....................
	.....................

	16.
	Maximum dry withstand voltage
	kV
	.....................
	.....................

	17.
	Minimum wet flashover voltage
	kV
	.....................
	.....................

	18.
	Designed impulse withstand voltage
	kV
	.....................
	.....................

	19.
	Creepage distance
	mm
	.....................
	.....................

	20.
	Weight of VT complete
	kg
	.....................
	.....................

	21.
	Type of insulation 
	
	.....................
	.....................


SCHEDULE G1
list of equipment

Item1: 36 kV metal enclosed non-extensible ring main units 

Compact, triple pole, fully interlocked, SF6 ring main unit suitable for operating on a system having a fault level according to Clause 4 of this specifications at 36kV and incorporating the following: -
(a) 1 Off - Three phase set of 630 Amp copper busbars.

 (b) 2 Off- 630 Amp switch disconnectors each having positions ‘ON’, ‘OFF’ and ‘EARTH’.  
The switch disconnector operating mechanisms shall be of the “Independent Manual” type with the Integral earthing switch. It is most preferable that Interlock cable testing facilities to be provided for the circuit ring switch cables.
(c) 1 Off- 200 Amp minimum rated normal current: circuit breaker suitable for transformers up to 2 MVA.  The switch mechanism shall be of the “Independent Manual” type provided with the separate Tee - Off earthing switch.
The circuit-breaker shall be provided with a pull/push trip facility with padlock to prevent tripping of the breaker by unauthorized individuals. 
(d)
3 Off – 36 kV cable boxes one for each switch disconnectors and circuit breaker and each to accommodate 300 to 500 mm2 Al XLPE for ring switches and (70-150) mm2 Al XLPE for Tee_off switch complete with single core wiping glands.
(f) One off (dual power supply) earth fault and short circuit passage indicator, electrically reset, complete with current transformers and all necessary insulation for use with 3-single core 500 mm2 36/19kV Cu/AL cables. 

(g) The RMU shall be equipped with 2 - Off - Actuators, one for each switch disconnector to operate On & Off remotely by 24V DC and 220VAC with Local/ Remote selector switch.

(h) The switch shall have capacitive voltage system with dual voltage outputs (one for phase comparison and the other for connecting with a measuring device and shall be supplied with the connection cable 250mm), including Indication lamps that indicates the status of energized/ de-energized cables.

(i) Heaters_ wherever required due to humidity circumstances.
(j) 3 – Off –Indication Lamps one for each switch.
(k) 1 Off - Set of holding down bolts and fixings.

(l) Each switch (TEE OFF and Ring Switches) shall have status position indicator.

(m) The RMU shall have padlock facility to prevent unauthorized individuals from performing any operation or open the outdoor of the RMU.
(n) Each switch shall have counter to indicate number of operation performed on that switch. 
(o) SF6 pressure indication alarm -to SCADA system in case of low pressure- shall be provided.

If Premolded terminations shall be used, the tenderer shall clarify in detailed drawings the plug in terminations and the required Elbow connectors for each switch disconnectors and circuit breaker.
SCHEDULE G1

list of equipment

Item2: Ditto as in item1 but shall have three Load break switches and one circuit breaker,  all in one tank.

Load break switches shall be equipped with motor actuators.
Item3: Ditto as in item1 but shall have two Load break switches and two circuit breakers, all in one tank. 

Load break switches shall be equipped with motor actuators.
ITEM 4: TRANSFORMER METERING UNITS (FITTED WITH 2-100/50/5 Amp. CT’s and 1-33000/110 Volt, 3-Phase, 3 - limb VT).

33kV (36kV highest system voltage), 25kA short circuit for 3 sec, triple pole, over ground, indoor/ outdoor, free standing Transformer Metering Unit with removable incoming cable box to accommodate up to 3-single core 70 sq. mm 33/33kV Cu/AL cables (Ingoing and Outgoing Cables) complete with cable boxes and wiping glands not less than 90-95mm internal diameter for Ingoing and Outgoing Cables.
The Metering Unit shall have 3-integral insulated busbars.
The Metering Unit to be complete with 2-100/50/5 Amp., 15VA, class 0.5 wound type Current Transformers and 1-33000/110 Volt, 3-phase, 3-limb, 30 VA per phase, class 0.5 Voltage Transformer suitable for operating a 3-phase, 3-wire, energy / demand meter.
The Metering Unit shall be complete with necessary wiring to an approved terminal connection block. 
The metering unit shall have power flow direction plate.
ITEM 5: Ditto as in item4 but with 2-50/25/5 Amp current transformers. 
SCHEDULE J

SCHEDULE OF SPARE PARTS
Prices, quantities and descriptions of spare parts and maintenance equipment for the operational requirements of the switchgear specified in schedule G for a period of 5 years.
	Recommended spares
	QTY
	Unit FOB Price
	Unit CFR Price at Port of Entry 
	Total CFR Price at Port of Entry

	Protection Relay
	5
	……..
	………..
	……….

	Cable Box
	5
	……..
	………..
	……….

	Motor actuator
	10
	……..
	………..
	……….

	Earth fault and short circuit fault passage indicators 
	20
	……..
	………..
	……….

	………………..
	………
	……..
	………..
	……….

	………………..
	………
	……..
	………..
	……….

	………………..
	………
	……..
	………..
	……….

	………………..
	………
	……..
	………..
	……….

	………………..
	………
	……..
	………..
	……….

	………………..
	………
	……..
	………..
	……….

	………………..
	………
	……..
	………..
	……….

	………………..
	………
	……..
	………..
	……….


SCHEDULE K

DEVIATIONS FROM SPECIFICATION

(a) It will be assumed that the plan offered will conform to the Specification in all respects unless deviations are mentioned in this Schedule.  

(b) The Purchaser may waive any minor informality, non-conformity or irregularity in an offer that does not constitute a material deviation provided such waiver does not prejudice or affect the ranking of any Tenderer.  Major deviations in the opinion of the Engineer will render the bid non‑responsive.  
(c) If, upon completing manufacturing and during inspection and delivery process, it is found that certain items that are required and clearly stated in the technical specifications but not included in the final product are not declared in the schedule of deviations (K), then the technical specifications shall prevail and the manufacturer shall be responsible for adding these items to fulfill all requirements called for in the specification at his own cost unless otherwise agreed with the Engineer.

SCHEDULE L

LIST OF SPECIAL TOOLS AND EQUIPMENT REQUIRED FOR MAINTENANCE PURPOSES

List of Special Tools and Equipment to be provided by the Contractor for maintenance purposes.

SCHEDULE M

TRANSPORT FACILITIES

General

It shall be the responsibility of the Contractor to arrange for the shipment of all equipment from the country of origin to the Port of Entry in the Hashemite Kingdom of Jordan.

Seafreight

When equipment is shipped by sea it must be consigned to the Port of Aqaba.

Transfer of equipment from ship to shore is normally by mobile crane or ships derricks, otherwise by lighters which have a maximum capacity of 500 tonnes.  Unloading from the lighter to the quay is limited to a maximum lift of 10 tonnes by means of a mobile crane.

Roll-on and roll-off facilities are also available for containerised goods.  Containerised goods may be consigned to Amman for customs clearance.

For special heavy loads a ‘Z’ craft is available in the Harbour onto which a heavy trailer can be manoeuvred from a special base constructed for this purpose.

Trailers with a loading capacity of up to 40 tonnes are available in Jordan and therefore the limit of weight which can be handled depends entirely on the capacity of the ships derricks.

Transport from the Port is normally by 340 km of rough road although there is a Railhead at Ma’an (100 kms North of Aqaba).

The rail gauge is 1,050 mm and the Rail Company possesses eighteen ‘flats’ each with a maximum capacity of 15 tonnes.

Airfreight

When airfreight of equipment is authorised it must be consigned to Queen Alia International Airport.

Any goods to be shipped by air may be made by eligible airlines in accordance with Clause 3.11 of Contract Procedure.  The Jordanian International Airport in Amman’s Queen Alia International Airport (QAIA).  The Royal Jordanian Airlines have direct services to this airport.

SCHEDULE N

TEST CERTIFICATE AND REFERENCE LIST

General

It shall be the responsibility of the Contractor to provide all test certificates and reference list for the required items with the[image: image2.png]



* 	Unless otherwise specified.
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