Appendix A

SCHEDULES OF REQUIREMENTS, PARTICULARS AND GUARANTEES

a1.
FOREWORD

These Schedules of Requirements, General Particulars and Guarantees form a part of the Specification.

These Schedules do not purport to include all the necessary provisions of a Contract.

Except where otherwise specified or implied herein, transformers shall comply with the requirements, as applicable, of the latest amendments of the Standards of the International Electrotechnical Commission (IEC) or British Standards (BS) where specified and in particular the standards listed in Section 19 of this Specification.

No departures from the Specification except those shown in the Schedule J of Departures shall be made without the written approval of Electricity North West.
SCHEDULE A

GENERAL PARTICULARS OF DEFINITE WORK

(Relevant details to be completed by Electricity North West)

	1
	Section(s) for purposes of payments and taking over
	See commercial contract

	2
	Substation Name
	

	3
	Number of 132kV/Lower Voltage Transformers required
	

	4
	Continuous maximum rating
	

	
	(a) Rating             MVA
	

	
	(b) Power Factor 
	

	
	(c) Voltage        kV
	

	5
	Minimum continuous ONAN rating
MVA
	

	6
	Rated higher voltage between phases
kV
	

	7
	Rated lower voltage between phases
kV

(not applicable to reactors)
	

	8
	Whether a standby voltage control panel is required
	Yes/No

	9
	Number of Earthing/Auxiliary Transformers required
	

	10
	Type and Rating of Earthing Transformer and Neutral Earthing System - 
	Low Reactance - 30s, 1000A, Resistance Earthed

	11
	Continuous maximum rating
kVA
	

	12
	Rated higher voltage between phases
kV
	

	13
	Rated lower voltage between phases (no load kV)
	0.400/0.230, three-phase, four wire

	14
	Purchaser's Nomenclature
	

	
	(a)  Main Unit
	GT1

	
	(b)  Earthing/Auxiliary Transformer
	EAT1

	15
	CT Details
	As indicated in diagram overleaf


SCHEDULE A

GENERAL PARTICULARS OF DEFINITE WORK

(Relevant details to be completed by Electricity north West)

DIAGRAM OF CT DETAILS
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	Note. Diagram does not show any CTs for internal use, for example WTIs.


SCHEDULE B

COMMENCEMENT DATE AND DATES OF READINESS FOR INSPECTION,

TESTING, DELIVERY, ACCESS TO SITE AND COMPLETION

DEFINITE WORK

(To be completed by Tenderer)

For UU’s Programme see Commercial Contract

Commencement Date:………………………….

Section(s) for purposes of payments and taking over Site Station. Times are calculated from Commencement Date and are given in calendar months.

	
	Time from Commencement
	Number of Calendar Months

	1
	Within which detailed drawings shall be submitted for approval
	

	2
	Within which the material shall be ready for inspection and testing
	

	3
	Within which the Contractor will require access to the site
	

	4
	Within which the material shall be delivered to site
	

	5
	Within which the works shall be completed, tested and ready for continuous use
	


                                 Completion date:……………………………..
SCHEDULE C.1

MANUFACTURERS AND PLACES OF MANUFACTURE, TESTING AND INSPECTION

132KV/LOWER VOLTAGE TRANSFORMER

(Relevant details to be completed by Tenderer)

	Item
	Manufacturer's Drawing Number and/or Type Designation
	Manufacturer
	Place of Manufacture
	Place of Testing and/or Inspection

	Transformer Complete
	
	
	
	

	On-load Tap-Change equipment
	
	
	
	

	On load Tap-changer porcelain
	
	
	
	

	HV Bushings
	
	
	
	

	LV Bushings
	
	
	
	

	Neutral Bushings
	
	
	
	

	Insulating Cylinders
	
	
	
	

	Core Plate
	
	
	
	

	Copper/Aluminium
	
	
	
	

	Steel Tanks
	
	
	
	

	Radiators
	
	
	
	

	Oil Pumps
	
	
	
	

	Oil Pump Motors
	
	
	
	

	Oil Flow Indicators
	
	
	
	

	Fans
	
	
	
	


Continued overleaf

SCHEDULE C.1

MANUFACTURERS AND PLACES OF MANUFACTURE, TESTING AND INSPECTION

132KV/LOWER VOLTAGE TRANSFORMER

(Relevant details to be completed by Tenderer)

	Item
	Manufacturer's Drawing Number and/or Type Designation
	Manufacturer
	Place of Manufacture
	Place of Testing and/or Inspection

	Fan Motors
	
	
	
	

	Gaskets for Oil Tight Joints
	
	
	
	

	Pressure Relief Device
	
	
	
	

	Regenerative Breather
	
	
	
	

	Gas & Oil Actuated Relay(s)
	
	
	
	

	Marshalling Kiosk
	
	
	
	

	Temperature Indicating Devices
	
	
	
	

	Motor Control Equipment
	
	
	
	

	Alarm Devices
	
	
	
	

	Standby Control Panel
	
	
	
	

	AVR Relays
	
	
	
	

	Material for Anti-vibration Mountings
	
	
	
	


Any deviation from this Schedule shall be notified in writing as soon as possible for Electricity North West’ approval. 

Any deviation or failure during manufacturing and tests shall be notified by the Contractor to Electricity North West.

SCHEDULE C.2

MANUFACTURERS AND PLACES OF MANUFACTURE, TESTING AND INSPECTION

EARTHING/AUXILIARY TRANSFORMER

(Relevant details to be completed by Tenderer)

	Item
	Manufacturer's Drawing Number and/or Type Designation
	Manufacturer
	Place of Manufacture
	Place of Testing and/or Inspection

	Earth/Aux. Transformer Complete
	
	
	
	

	HV Bushings
	
	
	
	

	LV Bushings
	
	
	
	

	Neutral Bushings
	
	
	
	

	Insulating Cylinders
	
	
	
	

	Core Plate
	
	
	
	

	Copper/Aluminium
	
	
	
	

	Steel Tanks
	
	
	
	

	Radiators
	
	
	
	

	Oil
	
	
	
	

	Oil Valves
	
	
	
	

	Gaskets for oil Tight Joints
	
	
	
	

	Pressure Relief Device
	
	
	
	

	Regenerative Breather
	
	
	
	


SCHEDULE C.2

MANUFACTURERS AND PLACES OF MANUFACTURE, TESTING AND INSPECTION

EARTHING/AUXILIARY TRANSFORMER

(Relevant details to be completed by Tenderer)

	Item
	Manufacturer's Drawing Number and/or Type Designation
	Manufacturer
	Place of Manufacture
	Place of Testing and/or Inspection

	Gas and Oil Actuated Relay(s)
	
	
	
	

	Marshalling Kiosk
	
	
	
	

	Temperature Indicating Devices
	
	
	
	

	Transformer Fuse-switch
	
	
	
	


Any deviation from this Schedule shall be notified in writing as soon as possible for Electricity North West’ approval. 

Any deviation or failure during manufacturing and tests shall be notified by the Contractor to Electricity North West.

SCHEDULE D

REQUIREMENTS FOR 132KV/LOWER VOLTAGE TRANSFORMERS

PART 1

CONTROL, OPERATION, INDICATIONS, ALARMS AND TRIPS

(To be completed by Electricty North West)

For ……………………………………

	The requirements for control, operation, indications, alarms and trips are detailed in the following Electricity North West drawings:

	UU Drawing No.
	Provided with Tender

	900200-19
	Yes/No

	900200-20
	Yes/No

	900200-21
	Yes/No


Loose Control, Operation, Indication, Alarm and Trip apparatus for mounting and wiring under a separate contract shall be supplied to:   (to be completed by Electricity North West).

SCHEDULE D

REQUIREMENTS FOR 132KV/LOWER VOLTAGE TRANSFORMERS

PART II

(To be completed by Electricty North West)

For ……………………………………..

	Item No.
	Description
	

	
	Rating and Performance
	

	1
	Continuous Maximum Rating (CMR) at rated voltage                  MVA
	

	2
	Continuous ONAN rating with mixed cooling
                          MVA
	

	3
	No-load voltage ratio at nominal tap                                      
kV
	

	4
	Winding Connections:
	

	
	(a)  HV windings
	

	
	(b)  LV windings
	

	
	(c)  IEC Vector Group symbols
	

	
	 (d)  Whether links are required for alternative vector group

	Yes/No

	5
	Impedance voltage at 75°C and CMR (to be completed for impedance on normal tapping or envelope impedances as appropriate)
	See Fig D1

	6
	Short Circuit capacity:
	

	
	(a)       Available at HV terminals
                                       MVA
	

	
	(b)       Available at LV terminals                                       
MVA
	

	
	Voltage Control
	

	7
	Method of variation of voltage radio
	On load

	8
	Total range of variation of voltage ratio (Expressed as a percentage of ....... with .......... constant):
	

	
	                   Plus per cent
	

	
	                  Minus per cent
	

	9
	Size of step  %
	

	10
	Whether control by direct wire or selective system required at remote control point
	Yes/No


SCHEDULE D

REQUIREMENTS FOR 132KV/LOWER VOLTAGE TRANSFORMERS

PART II

(To be completed by Electricity North West)

For ………………………………..

	ItemNo
	Description
	

	11
	Automatic voltage control:
	

	
	(a)
Whether required
	Yes/No

	
	(b)
Whether group parallel control is required
	Yes/No

	12
	Space available for line drop compensation current transformer in LV switchgear
	Yes/No

	
	(a)
Inside diameter
                                                                    mm
	

	
	(b)
Outside diameter
                                                       mm
	

	
	(c)
Axial length including clamps
                                          mm
	

	13
	Whether load shedding facilities are required, either by direct wire or selective system at remote control point
	Yes/No

	14
	Number of Marshalling kiosk (cubicle) compartments
	

	15
	Marshalling kiosk (cubicle) switch-sockets:
	240V a.c.

	
	(a)
Type
	

	
	(b)
Voltage
	

	16
	Marshalling kiosk (cubicle) telephone jacks required:
	Yes/No

	
	(a)
Type
	

	
	Terminations
	

	17
	Terminals:
	

	
	(a)
  Bushing insulators or cable boxes for line terminals:
	

	
	
i)  HV
	

	
	
ii) LV
	

	
	(b)  Bushing insulators or cable boxes for neutral terminals:
	

	
	
i)  HV
	

	
	
ii) LV
	

	18
	Co-ordinating arc gaps, on tank or outrigger
	


SCHEDULE D

REQUIREMENTS FOR 132KV/LOWER VOLTAGE TRANSFORMERS

PART II

(To be completed by Electricity North West)

For ………………………………….

	Item No
	Description
	

	19
	Cable Box Details:
	

	
	(a)   Higher voltage:
	

	
	
i)   Number of poles
	

	
	
ii)  Number of cables per phase
	

	
	
iii) Type of cable
	

	
	
iv)  Sectional area of conductor



mm²
	

	
	
v)   Diameter over metal sheathing


mm
	

	
	
vi)  Diameter over armouring
	

	
	
vii) Special particulars, if any (e.g. whether gland or island
     layer insulation is required).
	

	
	
viii) Whether cables enter box from below or from above
	

	
	
ix)  Filling medium for cable box
	

	
	(b)  Higher voltage neutral point:
	

	
	
i)   Number of poles
	

	
	
ii)  Number of cables per phase
	

	
	
iii) Type of cable
	

	
	
iv)  Sectional area of conductor



mm²
	

	
	
v)   Diameter over metal sheathing


mm
	

	
	
vi)  Diameter over armouring



mm
	

	
	
vii) Special particulars, if any(e.g. whether gland or island layer 

insulation is required).
	

	
	
viii)Whether cables enter box from below or from above
	

	
	
ix)  Filling medium for cable box
	


SCHEDULE D

REQUIREMENTS FOR 132KV/LOWER VOLTAGE TRANSFORMERS

PART II

(To be completed by Electricity North West)

For ………………………………..

	ItemNo
	Description
	

	
	(c)  Lower voltage:
	

	
	
i)   Number of poles
	

	
	
ii)  Number of cables per phase
	

	
	
iii) Type of cable
	

	
	
iv)  Sectional area of conductor



mm²
	

	
	
v)   Diameter over metal sheathing


mm
	

	
	
vi)  Diameter over armouring



mm
	

	
	
vii) Special particulars, if any (e.g. whether gland or island layer insulation is required)
	

	
	
viii) Whether cables enter box from below or from above
	

	
	
ix)  Filling medium for cable box
	

	
	(d)  Lower voltage neutral point
	

	
	
i)   Number of poles
	

	
	
ii)  Number of cables per phase
	

	
	
iii) Type of cable
	

	
	
iv)  Sectional area of conductor



mm²
	

	
	
v)   Diameter over metal sheathing


mm
	

	
	
vi)  Diameter over armouring



mm
	

	
	
vii) Special particulars, if any (e.g. whether gland or island 

layer insulation is required).
	

	
	
viii)Whether cables enter box from below or from above
	

	
	
ix)  Filling medium for cable box
	

	20
	Whether CT accommodation is required on bushing insulators:
	

	
	(a)
HV
	Yes/No

	
	(b)
LV
	Yes/No


SCHEDULE D

REQUIREMENTS FOR 132KV/LOWER VOLTAGE TRANSFORMERS

PART II

(To be completed by Electricty North West)

For ………………………………….

	Item No
	Description
	

	
	Cooling
	

	21
	Cooling designation
	

	22
	Arrangement of coolers:
	

	
	(a)
Tank attached
	Yes/No

	
	(b)
Separate free-standing
	Yes/No

	23
	Whether valves for oil filtering require flexible hose adaptors
	Yes/No

	24
	Size of flexible hose adaptor
	50mm

	
	General
	

	25
	Whether anti-vibration pads are required
	Yes/No

	26
	Whether a noise enclosure is required from the outset
	Yes/No

	27
	Number of copies of Operating and Maintenance Instructions required per station (site)
	One draft, two final per station

	28
	Transformer Management System Required
	Yes/No


FIGURE D1 - ENVELOPE OF IMPEDANCE CHARACTERISTIC
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SCHEDULE D

REQUIREMENTS FOR EARTHING/AUXILIARY TRANSFORMERS

PART III

(To be completed by Electricty North West)

For ……………….………………….

	Item No
	Description
	

	
	Rating and Performance
	

	1
	Method of Neutral Earthing transformer combined with liquid earthing resistor supplied by Electricity North West
	Yes/No

	2
	Continuous Maximum Rating (CMR) at rated voltage             kVA
	200

	3
	No-load voltage ratio at normal tap


        kV
	

	4
	Winding Connections:
	

	
	(a)
HV windings
	

	
	(b)
LV windings
	

	
	(c)
IEC 76-4 (BS 171/4) Vector Group symbols
	

	
	(d)
Whether links are required for alternative vector group
	Yes/No

	5
	Impedance voltage at 75°C and CMR (to be completed for impedance on normal tapping)
	See Fig D1

	6
	Terminals:
	

	
	(a)  
Bushing insulators or cable boxes for line terminals:
	

	
	i)  HV
	

	
	
ii) LV
	

	
	(b)  Bushing insulators or cable boxes for neutral terminals:
	

	
	
i)  HV
	

	
	
ii) LV
	


SCHEDULE D

REQUIREMENTS FOR EARTHING/AUXILIARY TRANSFORMERS

PART III

(To be completed by Electricity North West)

For …………………………………….

	Item No
	Description
	

	7
	Cable Box Details:
	

	
	(a)  Higher voltage:
	

	
	
i)   Number of poles
	

	
	
ii)  Number of cables per phase
	

	
	
iii) Type of cable
	

	
	
iv)  Sectional area of conductor
     

       mm²
	

	
	
v)   Diameter over metal sheathing
   
        mm
	

	
	
vi)  Diameter over armouring
     

        mm
	

	
	
vii) Special particulars, if any (e.g. whether gland or island 

layer insulation is required).
	

	
	
viii) Whether cables enter box from below or from above
	

	
	
ix)  Filling medium for cable box
	

	
	(b)  Higher voltage neutral point:
	

	
	
i)   Number of poles
	

	
	
ii)  Number of cables per phase
	

	
	
iii) Type of cable
	

	
	
iv)  Sectional area of conductor


      mm²
	

	
	
v)   Diameter over metal sheathing

      mm
	

	
	
vi)  Diameter over armouring


      mm
	

	
	
vii) Special particulars, if any (e.g. whether gland or island 

layer insulation is required).
	

	
	
viii) Whether cables enter box from below or from above
	

	
	
ix)  Filling medium for cable box
	


SCHEDULE D

REQUIREMENTS FOR EARTHING/AUXILIARY TRANSFORMERS

PART III

(To be completed by Electricity North West)

For ……………………………………

	Item No
	Description
	

	7
	(c)  Lower voltage:
	

	
	
i)   Number of poles
	

	
	
ii)  Number of cables per phase
	

	
	
iii) Type of cable
	

	
	
iv)  Sectional area of conductor



mm²
	

	
	
v)   Diameter over metal sheathing
      

mm
	

	
	
vi)  Diameter over armouring
      


mm
	

	
	
vii) Special particulars, if any (e.g. whether gland or island 

layer insulation is required).
	

	
	
viii) Whether cables enter box from below or from above
	

	
	
ix)  Filling medium for cable box
	

	
	(d)  Lower voltage neutral point:
	

	
	
i)   Number of poles
	

	
	
ii)  Number of cables per phase
	

	
	
iii) Type of cable
	

	
	
iv)  Sectional area of conductor
      


mm²
	

	
	
v)   Diameter over metal sheathing
      

mm
	

	
	
vi)  Diameter over armouring
      


mm
	

	
	
vii) Special particulars, if any (e.g. whether gland or island 

layer insulation is required).
	

	
	
viii) Whether cables enter box from below or from above
	

	
	
ix)  Filling medium for cable box
	

	8
	Cooling designation
	Yes/No

	9
	Arrangement of coolers: Tank attached
	Yes/No

	10
	Whether valves for oil filtering require flexible hose adpators
	Yes/No

	11
	Size of flexible hose adaptors
	25mm


SCHEDULE D

REQUIREMENTS FOR EARTHING/AUXILIARY TRANSFORMERS

PART III

(To be completed by Electricity North West)

For ……………………………………

	Item No
	Description
	

	
	General
	

	12
	Whether anti-vibration pads are required
	Yes/No

	13
	Whether a noise enclosure is required from the outset
	Yes/No

	14
	Number of copies of Operating and Maintenance Instructions required per station (site)
	One draft, two final per station


SCHEDULE E

TECHNICAL PARTICULARS AND GUARANTEES

PART I

(To be completed by Tenderer)

FOR 132KV/LOWER VOLTAGE TRANSFORMERS

	Item No
	Description
	

	
	Magnetic Circuit
	

	1
	Core Construction:
	

	
	(a)
Taped/banded/bolted limbs
	

	
	(b)
Taped/banded/bolted yokes
	

	
	(c)
Taping/banding material (as applicable)
	

	
	(d)
Number of limbs
	

	
	(e)
Number of limbs wound
	

	2
	Insulation of:
	

	
	(a)
Core bolts
	

	
	(b)
Core bolt washers
	

	
	(c)
Side plates
	

	
	(d)
Core laminations
	

	3
	Flux density in iron:
	

	
	Nominal value at normal voltage, frequency and normal tap:
	

	
	i)
Wound limbs




tesla
	

	
	ii)
Yokes





tesla
	

	
	iii)
Unwound limbs




tesla
	

	
	iv)
Shields





tesla
	

	
	Maximum value at nominal voltage, minimum frequency and minimum tap
	

	
	i)
Wound limbs




tesla
	

	
	ii)
Yokes





tesla
	

	
	iii)
Unwound limbs




tesla
	

	
	iv)
Shields





tesla
	

	4
	Whether tank or other flux shields are incorporated
	Yes/No


SCHEDULE E

TECHNICAL PARTICULARS AND GUARANTEES

PART I

(To be completed by Tenderer)

FOR 132KV/LOWER VOLTAGE TRANSFORMERS

	Item No
	Description
	

	
	Windings
	

	5
	Types and arrangement of:
	

	
	(a)
HV windings
	

	
	(b)
LV windings
	

	
	(c)
Tapping windings (as applicable)
	

	
	(d)
Winding arrangement, i.e. core/...../...../
	

	6
	Arrangement of tappings (linear, coarse/fine, reversing)
	

	7
	Conductor material for:
	

	
	(a)
HV windings
	

	
	(b)
LV windings
	

	
	(c)
Tapping windings
	

	8
	Conductor insulation:
	

	
	(a)
HV windings
	

	
	(b)
LV windings
	

	
	(c)
Tapping windings
	

	9
	Oil circulation (i.e. natural/partially directed/directed):
	

	
	(a)
to windings
	

	
	
i)   HV windings
	

	
	
ii)  LV windings
	

	
	
iii) Tapping windings
	

	
	(b)
through windings
	

	
	
i)   HV windings
	

	
	
ii)  LV windings
	

	
	
iii) Tapping windings
	


SCHEDULE E

TECHNICAL PARTICULARS AND GUARANTEES

PART I

(To be completed by Tenderer)

FOR 132KV/LOWER VOLTAGE TRANSFORMERS

	Item No
	Description
	

	10
	Short circuit capability:
	

	
	(a)
Potential axial thrust for worst fault condition of each winding:
	

	
	
i)   HV windings



Tonne
	

	
	
ii)  LV windings



Tonne
	

	
	
iii) Tapping windings



Tonne
	

	11
	(b)
Coil clamping short circuit withstand capacity
	

	
	
i)   HV windings



Tonne
	

	
	
ii)  LV windings



Tonne
	

	
	
iii) Tapping windings



Tonne
	

	12
	Current density in windings (at normal tapping position):
	

	
	(a)
HV windings (CMR)
A/mm²
	

	
	(b)
LV windings (CMR)
A/mm²
	

	
	(c)

Tapping windings (as applicable)  (CMR)            A/mm²
	

	
	Performance Characteristics
	

	13
	No-load loss at normal ratio (excluding cooling plant loss)        kW
	

	14
	Cooling plant loss




           kW
	

	15
	Load losses at CMR and 75°C
	

	
	(a)
On normal tapping: HV/LV


            kW
	

	
	(b)
On tapping for maximum loss - Tap position number HV/LV

                 kW
	

	16
	Impedance voltage at 75°C and CMR
	

	
	(a)
Impedance on normal tapping: HV/LV


%
	

	
	(b)
Minimum impedance on minimum tapping - Tap position 
number HV/LV





%
	

	
	(c)
Maximum impedance on minimum tapping: HV/LV
%
	

	
	(d)
Minimum impedance on maximum tapping - Tap position number
	

	
	(e)
Maximum impedance on maximum tapping: HV/LV
%
	


SCHEDULE E

TECHNICAL PARTICULARS AND GUARANTEES

PART I

(To be completed by Tenderer)

FOR 132KV/LOWER VOLTAGE TRANSFORMERS

	Item No
	Description
	

	17
	Demonstrable zero phase sequence impedance at 75°C and on normal tapping, referred to HV side, at 10% full load current in each phase winding:  HV/LV                                     ohms per phase
	

	18
	Calculated zero phase sequence impedance at 75°C and on normal tapping, referred to HV side, assuming rated voltage (single phase) applied between line terminals and neutral:
	

	
	(a)
Z
Ω per phase (approx.)
	

	
	(b)
Z
Ω per phase (approx.)
	

	
	(c)
Z
Ω per phase (approx.)
	

	
	(d)
Z
Ω per phase (approx.)
	

	19
	Hottest spot winding temperature on most onerous tap position.  (Average ambient air temperature 30°C or water temperature at 20°C) Position No.
	

	
	(a)
At CMR
	

	
	
i)  HV






°C
	

	
	
ii) LV






°C
	

	20
	Maximum observable oil temperature (Average ambient air temperature 30°C)
	

	
	(a)  At CMR
	

	
	
i)   Top oil





°C
	

	
	
ii)  At inlet to cooler




°C
	

	
	
iii) At outlet to cooler




°C
	

	
	(b)  At ONAN - top oil
	

	
	(c)  With HV at CMR.  LV loaded 0.9 pf lagging and tertiary loaded 60 MVAr lagging - top oil                                                 °C
	

	21
	Proportion of sum of iron and copper losses at CMR which will be supplied during temperature rise test



%
	


SCHEDULE E

TECHNICAL PARTICULARS AND GUARANTEES

PART I

(To be completed by Tenderer)

FOR 132KV/LOWER VOLTAGE TRANSFORMERS

	Item No
	Description
	

	22
	Calculated winding capacitance:
	

	
	(a)  Approximate series capacitance of each phase winding:
	

	
	
i)  HV






              pF
	

	
	
ii) LV






              pF
	

	
	(b)  Approximate shunt capacitance of each phase winding with core and tank earthed:
	

	
	
i)  HV to earth with LV windings unearthed  

             pF
	

	
	
ii) LV to earth with HV windings unearthed  

             pF
	

	
	(c)  Approximate capacitance HV to LV phase winding with LV 
winding unearthed
       



                                        pF
	

	23
	(a)  Guaranteed sound power level (ONAN)

                       dBA
	

	
	(b)  Guaranteed sound power level (with cooling in operation)               dBA
	

	
	Tank and Cooler
	

	24
	Tank material
	

	25
	Thickness of tank:
	

	
	(a)
Sides





                          mm
	

	
	(b)
Base





                          mm
	

	
	(c)
Cover





                          mm
	

	26
	Thickness of radiator plates and/or cooling tubes                                       mm
	

	27
	Total oil required (including cooling system)

                         litre
	

	28
	Volume of oil to be removed:
	

	
	(a)
to gain access to core earthing link                                                litre 
	

	
	(b)
to effect in situ change of HV bushing                                          litre 
	

	
	(c)
to effect in situ change of LV bushing                                           litre 
	

	
	(d)
to effect in situ maintenance of one oil cooler                               litre 
	


SCHEDULE E

TECHNICAL PARTICULARS AND GUARANTEES

PART I

(To be completed by Tenderer)

FOR 132KV/LOWER VOLTAGE TRANSFORMERS

	Item No
	Description
	

	29
	Total volume of conservator(s)



                         litre
	

	30
	Volume of oil in (each) conservator between highest and lowest visible levels





                                      litre
	

	31
	Height of oil at maximum level in the conservator(s) above pad level
  m
	

	32
	Total number of oil pumps
	

	33
	Output of each oil pump under service conditions:
	

	
	(a)
quantity                           


                      litre/s
	

	
	(b)
head               


              metres head of oil (approx.)
	

	34
	Continuous rating of each oil pump motor                                         Shaft kW
	

	35
	Starting current of each oil pump motor


                            A
	

	36
	Total number of fans
	

	37
	Rated normal output of each fan:
	

	
	(a)
quantity                         


                          metres³/sec
	

	
	(b)
head                  


              mm, water gauge (approx.)
	

	38
	Nominal diameter of fans



                        mm
	

	39
	Speed of fans





                        rpm
	

	40
	Continuous rating of each fan motor
                                         Shaft kW
	

	41
	Starting current of each fan motor


                           A
	

	42
	Filling medium for transport
	

	43
	Total weight as installed in service, including cooling plant, all fittings and oil
	

	
	(a)
quotation estimate



                    Tonne
	

	
	(b)
final design calculation



                    Tonne
	

	44
	Weight arranged for transport:
	

	
	(a)
excluding vehicle



                    Tonne
	

	
	(b)
including vehicle (to be completed for transformers               
weighing in excess of 200 Tonne)

                   Tonne
	


SCHEDULE E

TECHNICAL PARTICULARS AND GUARANTEES

PART I

(To be completed by Tenderer)

FOR 132KV/LOWER VOLTAGE TRANSFORMERS

	Item No
	Description
	

	45
	Weight of each individual coolers, complete with oil                             Tonne
	

	46
	Weight of each bushing insulator:
	

	
	(a)
HV






               kg
	

	
	(b)
LV






               kg
	

	
	(c)
Neutral






               kg
	

	47
	Weight of silica-gel breather charge (if applicable)  

               kg
	


SCHEDULE E

TECHNICAL PARTICULARS AND GUARANTEES

PART II

(To be completed by Tenderer)

FOR EARTHING/AUXILIARY TRANSFORMERS

	Item No
	Description
	

	
	Magnetic Circuit
	

	1
	Core Construction:
	

	
	(a)
Taped/banded/bolted limbs
	

	
	(b)
Taped/banded/bolted yokes
	

	
	(c)
Taping/banding material (as applicable)
	

	
	(d)
Number of limbs
	

	
	(e)
Number of limbs wound
	

	2
	Insulation of:
	

	
	(a)
Core bolts
	

	
	(b)
Core bolt washers
	

	
	(c)
Side plates
	

	
	(d)
Core laminations
	

	3
	Flux density in iron - Nominal value at normal voltage, frequency and normal tap:
	

	
	
i)
Wound limbs





tesla
	

	
	
ii)
Yokes






tesla
	

	
	
iii)
Unwound limbs





tesla
	

	
	
iv)
Shields






tesla
	

	
	Windings
	

	4
	Types and arrangements of:
	

	
	(a)
HV windings
	

	
	(b)
LV windings
	

	
	(c)
Winding arrangement, i.e. core/    /    /
	

	5
	Conductor material for:
	

	
	(a)
HV windings
	

	
	(b)
LV windings
	


SCHEDULE E

TECHNICAL PARTICULARS AND GUARANTEES

PART II

(To be completed by Tenderer)

FOR EARTHING/AUXILIARY TRANSFORMERS

	Item No
	Description
	

	6
	Conductor insulation:
	

	
	(a)
HV windings

(b)
LV windings
	

	7
	Current density in the interconnected star winding with:
	

	
	(a)
The specified earth fault current


(30 second rating)




          A/mm²
	

	
	(b)
The resultant earth fault current with no external impedance in circuit 
(3 second rating)




          A/mm²
	

	8
	Current density in windings (at normal tapping position):
	

	
	(a)
HV windings (CMR)




          A/mm²
	

	
	(b)
LV windings (CMR)




          A/mm²
	

	
	Performance Characteristics
	

	9
	No-load loss at normal ratio





kW
	

	10
	Load losses at CMR and 75°C HV/LV




kW
	

	11
	Impedance voltage at 75°C and CMR: HV/LV
%
	

	12
	Demonstrable zero phase sequence impedance at 75°C and on normal tapping, referred to HV side, at 10% full load current in each phase winding:
	

	
	(a)
HV/LV                                                                            Ω per phase
	

	
	(b)
HV-N (Earthing Transformers only)                              Ω per phase
	

	13
	Calculated zero phase sequence impedance at 75°C and on normal tapping referred to HV side, assuming rated voltage (single phase) applied between line terminals and neutral:
	

	
	(a)
ZH                                                                    Ω per phase (approx.)
	

	
	(b)
ZL                                                                    Ω per phase (approx.)
	

	
	(c)
ZT/N                                                                Ω per phase (approx.)
	

	
	(d)
ZH + ZL                                                           Ω per phase (approx.)
	

	14
	Proportion of sum of iron and copper losses at CMR which will be supplied during temperature rise test   
   %
	


SCHEDULE E

TECHNICAL PARTICULARS AND GUARANTEES

PART II

(To be completed by Tenderer)

FOR EARTHING/AUXILIARY TRANSFORMERS

	Item No
	Description
	

	15
	Guaranteed sound level ("A" weighting)




dB
	

	
	Tank and Cooler
	

	16
	Tank material
	

	17
	Thickness of tank:
	

	
	(a)
Sides







mm
	

	
	(b)
Base







mm
	

	
	(c)
Cover







mm
	

	18
	Thickness of radiator plates and/or cooling tubes
mm
	

	19
	Total oil required (including cooling system)



litre 
	

	20
	Volume of oil to be removed:
	

	
	(a)
to gain access to core earthing link



litre
	

	
	(b)
to effect in situ change of HV bushing



litre
	

	
	(c)
to effect in situ change of LV bushing



litre
	

	21
	Total volume of conservator(s)





litre
	

	22
	Volume of oil in conservator between highest and lowest visible levels
litre
	

	23
	Filling medium for transport
	

	24
	Total weight as installed in service, including all fittings and oil
	

	
	(a)
quotation estimate




           Tonne
	

	
	(b)
final design calculation




           Tonne
	

	25
	Weight arranged for transport:
	

	
	(a)
excluding vehicle




          Tonne
	

	26
	Weight of each bushing indicator:
	

	
	(a)
HV







kg
	

	
	(b)
LV







kg
	

	
	(c)
Neutral







kg
	

	27
	Weight of silica-gel breather charge (if applicable)


kg
	


SCHEDULE E

TECHNICAL PARTICULARS AND GUARANTEES

PART II

(To be completed by Tenderer)

FOR EARTHING/AUXILIARY TRANSFORMERS

	Item No
	Description
	

	
	Neutral Coupler 
	

	28
	Insulation Level
	

	29
	Cooling
	

	30
	Rated Power
	

	31
	Rated Voltage
	

	32
	Rated Continuous Current
	

	33
	Rated Continuous Neutral Current
	

	34
	Winding Connections:

(a) HV winding

(b) LV Winding
	

	35
	Zero sequence impedance per phase
	

	36
	Total Oil required
	

	37
	Filling medium for transport
	

	38
	Total weight as installed in service
	

	39
	Total weight for transport
	


SCHEDULE E

TECHNICAL PARTICULARS AND GUARANTEES

PART III

QUALITY OF MATERIALS

(Relevant details to be completed by Tenderer)

	Material
	Specification of Analysis

	Aluminium Alloys:
	

	i)
Castings for current-carrying parts

	

	ii)
Other purposes
	

	Gaskets for oil-tight joints
	

	
	

	
	

	
	

	
	

	
	

	
	


SCHEDULE F

DRAWINGS 

(To be completed by Tenderer)

The following is a list of Drawings which shall be submitted by the Tenderer with his Tender:

	Description
	Tenderer's Drg. No.

	(a) A preliminary outline giving side and elevation and plan of the tank including tapchanger, terminals/cable boxes and controlling equipment. The principal dimensions shall be given and parts to be removed for transport shall be indicated.

NOTE:  The outline drawing shall indicate the worst case civil interfaces which cannot be exceeded during the contract.
	

	(b)
A preliminary diagram plate and rating plate.
	


SCHEDULE G

PRICES AND QUANTITIES FOR DEFINITE WORKS

(RELEVANT DETAILS TO BE COMPLETED BY TENDERER)
The Prices (other than the provisional sums) entered below (items 13 to16) include the whole of the definite work specified in the Specification.

	1
	Section(s) for purposes of payment(s) and taking over
	
	

	2
	Subtation Name
	
	

	3
	Number of 132kV/Lower Voltage Transformers required
	
	

	4
	Continuous maximum rating
	MVA
	

	5
	Rated higher voltage between phases
	kV
	

	6
	Rated lower voltage between phases
	kV
	

	7
	Number of Earthing/Auxiliary Transformers required    Type: Earthing transformer with resistance earthed system
	
	

	8
	Continuous maximum rating
	kVA
	

	9
	Rated higher voltage between phases
	kV
	

	10
	Rated lower voltage between phases (no load)
	kV
	0.400/0.230 Three phase four wire

	11
	Number of Neutral Earthing Reactor required
	
	

	12
	Rated voltage
	kV
	

	
	
	
	

	13
	(a)
Price of each 3 phase 132kV/Lower Voltage  transformer (Temperature rise test and impulse tests to be quoted as an extra in Schedule H)
	£
	

	
	Loss Evaluation (Each 132kV/Lower Voltage  transformer):
	
	

	
	(b)
Schedule D No load loss
      kWx£
	£
	

	
	(c)
Schedule D Load loss
                   kWx£
	£
	

	14
	Total evaluated cost (a+b+c)
	£
	

	15
	Price of each Earthing/Auxiliary Transformer
	£
	

	16
	Total evaluated cost of Section 
	£
	

	17
	Price for delivery and off-loading each transformer
	£
	

	18
	Price for installation and commissioning each transformer
	£
	


SCHEDULE H

PRICES FOR WORK AT THE OPTION OF Electricity North West
(RELEVANT DETAILS TO BE COMPLETED BY TENDERER)
	Item
	Description
	Price of each item

£

	1
	Extra for:
	

	
	(a)
For temperature rise tests per transformer
	

	
	(b)
For impulse tests per transformer
	

	
	(c)
For each additional shot, impulse test
	

	
	(d)
For discharge test
	

	2
	Extra for:
	

	
	(a)
Supply and fitting of anti-vibration pads (transformers only)
	To be included

	
	(b)
Noise enclosure if required from outset
	

	3
	Extra for Tap Change Control Equipment
	

	
	(a)
For standby Control Panel complete
	

	
	(b)
For supply of Loose Equipment only.
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


SCHEDULE I

ACCESS FACILITIES TO THE SITE

(TO BE COMPLETED BY ELECTRICTY NORTH WEST)
	1
	Section
	

	2
	Subtation Name
	

	3
	Ordnance Survey 132kV/Lower Voltage  reference
	

	4
	Whether direct road access is available to the site
	Yes/No

	5
	Approximate distance from the site to the nearest road
	

	6
	Whether rail transport is required
	Yes/No

	7
	Whether there is a railway siding near to the site
	Yes/No

	8
	Nearest railway goods station and approximate distance from the site to the nearest goods station
	

	9
	Whether there are any known transport restrictions in the immediate locality of site
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


SCHEDULE J

PROPOSED DEPARTURES FROM THIS SPECIFICATION

(RELEVANT DETAILS TO BE COMPLETED BY TENDERER)
	Ref.
	Proposed departures from the requirements of this specification
	Details of alternative proposals



	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


SCHEDULE K

LIST OF SPECIAL TOOLS AND EQUIPMENT TO BE PROVIDED

(RELEVANT DETAILS TO BE COMPLETED BY TENDERER)
	Item No
	Description

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Appendix B

SELF CERTIFICATION CONFORMANCE DECLARATION

SECTION BY SECTION CONFORMANCE WITH SPECIFICATION
The manufacturer shall declare conformance or otherwise, section by section, using the following levels of conformance declaration codes.

Conformance declaration codes

	N/A =
	 Section is not applicable/appropriate to the product/service

	C1 =
	 The product/service conforms fully with the requirements of this section

	C2 =
	 The product/service conforms partially with the requirements of this section 

	C3 =
	 The product/service does not conform to the requirements of this section

	C4 =
	 The product/service does not currently conform to the requirements of this section, but the manufacturer proposes to modify and test the product in order to conform.


	Manufacturer:
	

	Product/Service Description:
	

	Product /Service Reference : 
	


Assessor

	Name: 
	Company:
	Signature:
	Date: 

	
	
	
	


	Section
	Requirement
	Conformance Code
	Remarks

(Must be completed if Conformance Code is not C1)

	4.1
	Standards
	
	

	4.2
	Compliance With Specification
	
	

	4.3
	Safety
	
	

	4.4
	Environmental Conditions
	
	

	4.5
	System Conditions
	
	

	4.6
	Electrical Clearances
	
	

	4.7
	Terminal Points of Contract
	
	

	4.8
	Design of Equipment
	
	

	4.9
	Rating of Ancillaries
	
	

	4.10
	Quality of Material
	
	

	4.11
	Fasteners and Fittings
	
	

	4.12
	Interchangeability
	
	

	4.13
	Insulating Oil
	
	

	4.14
	Tests
	
	

	4.15
	Transformer Management Systems
	
	

	5.1
	Product not to be changed
	
	

	5.2
	Electricity North West Technical Approval
	
	

	5.3
	Quality Assurance
	
	

	5.4
	Formulation
	
	

	5.5
	Identification Marking
	
	

	5.6
	Manufacturers already Approved
	
	

	5.7
	Product Conformity
	
	

	6
	Requirements for Type and Routine Testing
	
	

	7.1.1
	Windings
	
	

	7.1.2
	General
	
	

	7.1.3
	Cooling
	
	

	7.1.4
	Parallel Operation
	
	

	7.2
	Ratings and Loadings
	
	

	7.3
	Voltage Ratio and Taps
	
	

	7.4
	Winding Connections and Vector Group
	
	

	7.5
	Losses and Evaluation of Losses
	
	

	7.6
	Impedances
	
	

	7.7
	Duty under Fault Conditions
	
	

	7.8
	Magnetic Circuit
	
	

	7.9
	Flux Density
	
	

	7.10
	Vibration
	
	

	7.11
	Noise
	
	

	7.12
	Terminal Connections
	
	

	7.13
	Tanks and Coolers
	
	

	7.14
	Voltage Control
	
	

	8.1
	General 
	
	

	8.2
	Electrical Characteristics
	
	

	8.3
	Short Time Current Rating
	
	

	8.4
	Tanks and Fittings
	
	

	8.5
	Lower Voltage Windings
	
	

	8.6
	Multicore Cable Connections
	
	

	9.1
	General
	
	

	9.2.1
	General Requirements
	
	

	9.2.2
	Laminations
	
	

	9.2.3
	Structural Framework
	
	

	9.2.4
	Core Bands
	
	

	9.2.5
	Flux Density
	
	

	9.3.1
	General Requirements
	
	

	9.3.2
	Winding
	
	

	9.3.3
	Connections
	
	

	9.3.4
	Terminal Markings
	
	

	9.4.1
	General Requirements
	
	

	9.4.2
	Earthing of Core Clamping Structure
	
	

	9.4.3
	Earthing of Magnetic Circuits
	
	

	9.4.4
	Earthing of Coil Clamping Ring
	
	

	9.4.5
	Size of Earthing Connection
	
	

	9.5
	Drying Out
	
	

	10.1
	Safety and Clearances
	
	

	10.2
	Transformer Tanks
	
	

	10.3
	Conservator Tanks and Breathers
	
	

	10.4
	Earthing Connections
	
	

	10.5
	Pressure Relief Devices
	
	

	10.6
	Joints and Gaskets
	
	

	10.7
	Valves and Plugs
	
	

	10.8
	Oil Level Indicators
	
	

	10.9
	Winding Temperature Indicators
	
	

	10.10
	Gas and Oil Actuated Relays
	
	

	10.11
	Rating, Diagram and Valve Plates
	
	

	10.12
	Cleaning and Painting
	
	

	11.1
	General Requirements
	
	

	11.2
	On-load Tap Changers (OLTC)
	
	

	11.3
	OLTC Driving Mechanism
	
	

	11.4
	Off-Circuit Tap Changers
	
	

	11.5
	Voltage Control
	
	

	12.1
	General Requirements
	
	

	12.2.1
	Particular Requirements
	
	

	12.2.2
	Construction
	
	

	12.2.3
	Temperature Limits
	
	

	12.2.4
	Porcelains and Associated Gaskets
	
	

	12.2.5
	Paint and Other Protection
	
	

	12.2.6
	Mounting of Bushings
	
	

	12.3.1
	Particular Requirements
	
	

	12.3.2
	Ratings
	
	

	12.3.3
	Construction
	
	

	12.3.4
	Venting, Drainage and Earthing
	
	

	12.3.5
	Disconnecting Chambers
	
	

	12.4
	Current Transformers
	
	

	13.1
	General Requirements
	
	

	13.2
	Radiators
	
	

	13.3
	Cooling Banks
	
	

	13.4
	Oil Pipes and Flanges
	
	

	13.5
	Oil Pumps
	
	

	13.6
	Air Blowers
	
	

	13.7
	Motors
	
	

	13.8
	Cooler Control
	
	

	14.1
	General Particulars
	
	

	14.2
	Common Requirements
	
	

	14.3
	Electrical Control of Cooling Plant
	
	

	14.4.1
	General
	
	

	14.4.2
	Local/Standby Control
	
	

	14.4.3
	Independent Automatic Voltage Control
	
	

	14.4.4
	Voltage Regulating Device CT
	
	

	14.4.5
	Indications
	
	

	14.5.1
	General
	
	

	14.5.2
	Oil Temperature Indicators
	
	

	14.5.3
	Winding Temperature Indicators
	
	

	14.5.4
	Remote Indication of Winding Temperature
	
	

	14.6.1
	General Requirements
	
	

	14.6.2
	Earthing
	
	

	14.6.3
	Ventilation and Heating
	
	

	14.6.4
	Fittings - General
	
	

	14.7.1
	General Requirements
	
	

	14.7.2
	Interconnecting Cables
	
	

	14.7.3
	Small Wiring
	
	

	15.1
	General Requirements
	
	

	15.2.1
	General
	
	

	15.2.2
	Material Tests
	
	

	15.2.3
	Test Certificates
	
	

	15.3.1
	General
	
	

	15.3.2
	General Test Requirements
	
	

	15.4
	Rejection of Plant
	
	

	15.5
	132kV/Lower Voltage Transformer - Summary of Tests
	
	

	15.6
	132kV/Lower Voltage Transformer - Details of tests during manufacture
	
	

	15.7
	132kV/Lower Voltage Transformer - Site commissioning tests
	
	

	15.8
	Earthing/Auxiliary Transformer - Summary of Tests
	
	

	15.9
	Earthing/Auxiliary Transformer - Details of tests during manufacture
	
	

	15.10
	Earthing/Auxiliary Transformer - Site commissioning tests
	
	

	15.11
	Test certificates and records to be supplied
	
	

	16
	Drawings
	
	

	17
	Assembly, Operating and Maintenance Instructions
	
	

	18
	Models and Samples
	
	

	Schedule B
	Commencement date and Dates of Readiness for Inspection, Testing, Delivery , Access to Site and Completion Definite Work
	
	

	Schedule C1
	Manufacturers and Places of Manufacture, Testing and Inspection – 132kV/Lower Voltage  Transformer
	
	

	Schedule C2
	Manufacturers and Places of Manufacture, Testing and Inspection – Earthing/Auxiliary Transformer
	
	

	Schedule E
Part I
	Technical Particulars and Guarantees for 132kV/Lower Voltage Transformers
	
	

	Schedule E
Part II
	Technical Particulars and Guarantees for Earthing/Auxiliary Transformers
	
	

	Schedule E
Part III
	Quality of Materials
	
	

	Schedule F
	Drawings 
	
	

	Schedule G
	Prices and Quantities for Definite Works
	
	

	Schedule H
	Prices for Works at the Option of Electricity North West
	
	

	Schedule J
	Proposed Departures from this Specification
	
	

	Schedule K
	List of Special Tools and Equipment to be Provided
	
	


Additional Notes:




























24.1





21.7





27.8





20.6





Impedance voltage %


at 75oC to 90 MVA base





Band of possible values


for 90 MVA transformer.





16.0





14.5





18.5





13.8





Impedance voltage %


at 75oC to 60 MVA base





Band of possible values


for 60 MVA transformer.





+ 10%





- 20%





Tapping %





9.4





8.4





10.8





7.5





Impedance voltage %


at 75oC to 30 MVA base





Band of possible values


for 30 MVA transformer.
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