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1 Scope

This Code of Practice (CP) defines responsibilities for the preparation and maintenance of and the symbols
and information to be recorded on all network diagrams representing circuits owned and operated by
Electricity North West Limited and applies to all voltages up to 132kV.

Non-standard symbols are included to aid the understanding of existing diagrams.

2 General

The Head of Asset Management shall be responsible for the maintenance of accurate network diagrams. In
practice, this work is carried out by Data Management.

Additional symbols may be added only with the written agreement of the Head of Policy & Standards.

LV Operational Diagrams shall be semi-geographic. Appropriate parts of the 11 and 6.6kV overhead
distribution networks may also be semi-geographic. Otherwise, straight-line busbar to busbar operational
diagrams shall be used for all voltages.

All diagrams, unless specified otherwise, shall utilise black drawings on a white background.

132/33/11/6.6kV network operational diagrams and 132kV planning diagrams shall be amended only
following the receipt of a correctly completed System Amendment Request form. This requirement is
described in CP606, Procedure G18.

All network diagrams shall be allocated a unique drawing reference.

All network diagrams shall identify the latest revision date and 132/33kV diagrams shall describe the revisions
made.

Non-standard symbols, which may be found on existing operational diagrams, are shown in Appendix F. Non-
standard symbols shall not be used for the creation of new, or the updating of existing, diagrams.

The sample diagrams contained in the Appendices are extracts of existing diagrams and do not necessarily use
the correct symbols as described in this CP or numbering and nomenclature as described in CP615. They are
provided to give the general layout of each diagram type.

3 Diagram Types

3.1 Control 2000 Diagrams

These are used within the Control Room Management System. The symbols used are described in Appendix
S. These symbols are designed for use on display screens, where the black symbols shown in this CP appear
in colour on a black background.
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3.2 132kV Diagrams

The following types of diagram shall be maintained and kept up to-date:

° Operational Diagram

° ‘Y’ Diagrams

° Protection Diagram

° Intertripping Diagram

° Auto-Reclose Diagram

° Tower Line Circuit Colour Diagram

° 132kV Planning Diagram

3.3 33kV Diagrams

The following types of diagram shall be maintained and kept up to-date:
e Operational Diagram
e |Intertripping Diagram
e Tower Line Circuit Colour Diagram

3.4 11/6.6kV Diagrams

The following types of diagram shall be maintained and kept up to-date:

e Operational Diagram

3.5 LV Network Operation Diagram

A diagram shall be maintained and kept up to-date that shows the LV network arrangement including
substations, link boxes, feeder pillars and the interconnecting lines and cables.

3.6 Phasing Diagram

A phasing diagram shall be maintained and kept up to-date showing phasing arrangements.

3.7 Final Metering Scheme (FMS) Diagram

A diagram shall be maintained and kept up to-date that shows FMS locations within the Electricity North West
Limited Distribution Services Area.

3.8 Diagrams for Planning Purposes

For planning purposes geographical data shall be extracted from IPSA (132kV), DiNIS (33/11/6.6kV) or the GIS
records and shall be used in conjunction with the various relevant diagrams described in this CP.
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4 Network Diagram Conventions

4.1 132kV Diagrams

4.1.1 Operational Diagrams

132kV operational diagrams shall show the electrical connectivity between 132kV cables, lines, plant and
busbars, including connections with equipment at other voltages.

The approved symbols are as shown in Appendix A.

The following colours, on a white background, shall be used:

° Green - 132kV assets owned by ENW
° Blue - Assets owned by private generators
° Red - Other 132kV assets

The following information shall be recorded on the diagrams:

Lines & cables Numbering of all plant

Line numbers Voltage of busbars

Feeder numbers Busbar isolators

Tower line names eg AB Line Circuit breakers

Key towers and their Nos. Line & transformer isolators (manual/motor)
River crossings Earth switches

Substation names Fault throwers

Supergrid & Bulk Supply Point transformers Normally open points
Transformer ratings Operational limitations

Reactors Network boundaries

Earthing transformers Third-party incoming switchgear
Earthing resistors COMA Sites

Voltage transformers (wound & capacitor types)

A sample 132kV diagram is shown in Appendix G.
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4.1.2 ‘Y’ Diagrams

‘Y’ diagrams shall show the physical electrical plant layout at each Grid Supply Point (GSP) and each Bulk
Supply Point (BSP) and may include 400, 275, 132, 33, 25, 11 and 6.6kV plant as appropriate.

‘Y* diagrams shall utilise the symbols shown in Appendix B.

A sample ‘Y’ Diagram is shown in Appendix H.

4.1.3 Protection Diagrams

Protection diagrams shall identify the type of protection used on transformers and feeders and show the
numbers of the controlling circuit breakers.

A sample protection diagram is shown in Appendix |.

4.1.4 Intertripping Diagrams

Intertripping diagrams shall identify the following:
o Substation names
° Feeders and controlling feeder circuit breaker numbers
° Type of intertripping applied to each feeder
° Direction of intertripping
A database shall be maintained to show all rented pilot numbers.

The diagram shall use the following colours and line types:

° Hard-wired intertripping Yellow (

° Plain intertripping Blue |  mmmmmmmmees
o Pilot wires crossed for security Green ) e
° Red . @ ———

A sample intertripping diagram is shown in Appendix J.
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4.1.5 Auto-Reclose Diagram

The auto-reclose diagram shall identify the following:

° Substation names

° Feeders and controlling feeder circuit breaker numbers
° Auto-reclose times

° Direction of ‘dead line’ charging reversion where fitted

A sample auto-reclose diagram is shown in Appendix K.

4.1.6 Tower Line Circuit Colours

Tower-line circuit identification colour diagrams shall identify:
° All 132kV tower lines
° All substations and feeder numbers
° Circuit colours against each circuit
° A table showing:
o Line and tower numbers
o Circuit colours
o Tower ‘Flag Key’ code

The circuit colours shall be denoted by:

= Red

= Blue

= Green
= Yellow
Violet
= Black
= White
= Orange

OECU<-<CDCU;U
~
1}

A sample of a 132kV tower line circuit identification colour diagram is shown in Appendix L.
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4.1.7 132kV Planning Diagram

4.1.7.2 132kV Planning Diagrams shall show the Electrical Connectivity between
132kV Cables, Lines, Plant and Busbars

Planning diagrams shall identify the following:

° Substation names;

° Circuit and transformer numbering;

° Significant tower numbers;

° Circuit lengths, including breakdown by conductor or cable size and type.
° Transformer ratings

A sample of a 132kV planning diagram is shown in Appendix M.
° Colour coding of the 132kV planning diagrams is as per 4.1.1

4.2 33kV Diagrams
4.2.1 Operational Diagrams

33kV operational diagrams shall show the electrical connectivity between 33kV cables, lines, plant and
busbars, including connections with equipment at other voltages.

The approved symbols are as shown in Appendix C.

The following information shall be recorded on the diagram:

Lines & cables Circuit breakers

Circuit summer and winter rating Isolators (manual/motor/spring)
Feeder numbers Earth switches

Key pole Nos. Fault throwers

Substation names Normally open points

Primary transformers Auto-reclose

Transformer ratings & voltage Auto-changeover

Reactors Network boundaries

Earthing transformers Operational limitations

Earthing resistors Third-party incoming switchgear
Voltage transformers COMA Sites

A sample 33kV Operation diagram is shown in Appendix N.
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4.2.2 Intertripping Diagram

Intertripping diagrams shall identify the following:
o Substation names
° Feeders and controlling feeder circuit breaker numbers
° Type of intertripping applied to each feeder
° Direction of intertripping
A database shall be maintained to show all rented pilot numbers.

The 33kV diagram shall be similar to the example 132kV Intertripping Diagram shown in Appendix J.

4.2.3 Tower Line Circuit Colours

Tower line circuit identification colour diagrams shall identify:

° All 33kV tower lines

° All substations and feeder numbers
° Circuit colours against each feeder
° A table showing:

o Line and Tower numbers
o Circuit colours
o Tower ‘Flag Key’ code

The circuit colours shall be denoted by:

= Red

= Blue

= Green
= Yellow
Violet
= Black
= White
= Orange

OECU<-<CDCU;U
=~
1}

The 33kV diagram shall be similar to the example 132kV tower line circuit identification colour diagram
shown in Appendix L.
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4.3 11/6.6kV Diagrams

11/6.6kV operational diagrams shall show the electrical connectivity between 11/6.6kV cables, lines, plant and
busbars, including connections with equipment at other voltages.

The approved symbols are as shown in Appendix D. Where non-standard symbols have been used, approved
symbols shall be substituted whenever diagram amendments are made.

The following information shall be recorded on the diagram:

Lines & cables

Pole-mounted transformers with ratings

Line & cable conductor sizes

Pole-mounted fuses

Feeder numbers

Pole-mounted auto-sectionalising links

Key pole Nos.

Pole-mounted links

Primary transformers & secondary voltage (11kV or 6.6kV)

Normally open points

Substation names

Network boundaries

Substation plant references

Operational limitations

Distribution transformers & ratings

SF6

Earthing transformers

Earth-fault indicators

Earthing resistors

SEF protection

Reactors

Live-line protection

Circuit breakers

Auto-reclose

Isolators

Remote Control

Earth switches

Automatic restoration schemes

Fault throwers

Third-party’s incoming switchgear

Pole-mounted switch ratings

COMA sites

A sample 11/6.6kV operational diagram is shown in Appendix O.
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4.4 LV Operational Diagram

A semi-geographical style of diagram shall be used at a normal viewing scale of 1/2500.
Only the symbols described in Appendix E may be used.

Services shall not be shown on the diagram; only mains. For this purpose, the following definitions apply to
underground cables, overhead lines and mural wiring:

A main:
(a)  Connects more than 4 customers; or
(b)  Connects 1 customer or a multiple occupancy building directly to a substation; or

(c) s laid in a street, public thoroughfare or public land and connects (4 or fewer) customers, those
customers being connected to that main via branch connections (e.g. breeches or tee joints or
overhead), which are in the street, public thoroughfare or public land.

A service:

Connects up to 4 customers in adjacent properties to a main, any branch connection within such
service (e.g., looped cut-out, buried joint, service pole or wall-mounted box or connector) being within
the curtilage of one those customers’ properties.

NOTE:

(a) A connection to a multiple occupancy building with more than 4 customers shall be treated as a
main and shown on the diagram.

(b)  Street electrical fixtures shall not be regarded as being separate customers and their connections
shall not be shown on the diagram.

The following information shall be recorded on the diagram:

Lines and cables Substation way numbers

Number of cores/wires and conductor sizes Feeder pillars and way numbers

Transition joints (changes in cable size) Link boxes and way letters

Key pole Nos. Normally open points

Street names Operational limitations

Substations and substation names Connections to Independent Distribution Network
Operators (IDNO).

Pole-mounted transformers Small-Scale Embedded Generation (SSEG).
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At each location where an IDNO network is connected there shall be a note: “IDNO CONNECTED AT THIS
LOCATION” and a leader line indicating where the service is connected to an LV distributor.

The symbols used for non-standard pillars and link boxes are shown in Appendix F. Any non-standard link
boxes and pillars shall be jointed out or replaced in accordance with EPD283.

Non-standard link boxes and pillars shall be identified on the diagram.

Circuit numbers shall be shown in substations and feeder pillars but to simplify the diagram by the avoidance
of crossovers, the circuits may be drawn on the diagram in a different order from the physical arrangement.

Provision of large capacity LV connections requires two or three LV Ways to be ganged together. The
relevant Ways and their circuit numbers will be shown as in Appendix E.

Sample Operation Diagrams are shown in Appendix P

4.5 Distributed Generation (Connected by any Voltage)

Generation shall be indicated on operational diagrams according to the table below.

SITUATION Lv HV EXAMPLE AFFECTED NOPS

DIAGRAM DIAGRAM

SSEG Yes No No

D [0

Embedded on LV >16A / | Yes Yes No
phase 50 kW

GP 12 -NA
Embedded on LV >16A / | Yes Yes No
phase multiple 50 kw
connections GP M - NA

Embedded on LV >16A / | Yes Yes
phase multiple 50 kW A

connections GP 08 — NA
GP 08

(List GP number
that causes
restriction)

Directly connected to S/S | No Yes

3.5MVA
GP 12 - NA A
Or
GP 07 GP 07
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Embedded on private HV | No Yes
network @ 3.5MVA A

GP 12-NA
or GP 07
GP 07

Where Generation is embedded in a customer’s system that is incorporated into a diagram, the Generation
shall be shown at its actual Point of Supply. Where the customer's system is not shown, the generation symbol
shall be shown adjacent to the appropriate busbar with an arrow to the busbar and an appropriate note.

Generation connected to customers' systems that cannot be paralleled with the Network may be shown on
Network system diagrams if required. In such cases the symbol above shall be used with the letters SO inside
the circle to indicate Standby Only.

The unique reference number shall be marked next to the generator symbol on the diagram.

Where a Generator Procedure describes the restricted operating conditions of a generator, all affected
normally open points shall be marked with a purple triangle and the Generator Procedure number.

Where the generator has unrestricted operation, the diagram shall be marked “GP-NA” to indicate no action
is required under abnormal network conditions.

4.6 Phasing Diagrams
Samples of phasing diagrams are shown in Appendix Q.

4.7 Final Metering Scheme (FMS)

The FMS diagram shall show the metering locations of all FMS meters, the voltage at which the metering is
fitted and indicate relevant plant numbers.

Third party generation shall be clearly identified.

A sample FMS Diagram is shown in Appendix R.

4.8 Diagrams for Planning Purposes

Planning diagrams are intended to provide planners with the geographical relationship of plant and
substations.

The primary source of planning diagrams (except for LV networks) shall be IPSA and DiNIS and therefore the
symbols used will be based on the tool used.

The symbols used by various design tools are outside of the scope of this document.
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5 Documents Referenced

DOCUMENTS REFERENCED

Distribution Safety Rules

EPD283 Distribution System Design — 400/230V Network
CPO12 GIS
CP606 Operations Manual
CP615 Substation, Circuit & Plant Identification
6 Keywords
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Appendix A — 132kV Operational Diagram Symbols

Transformers

Circuit Breakers

Circuit Breaker (CB) (general) X Transformer (3ph) GD
Withdrawable CB —CXKD— Transformer (1ph) @@
Withd_rawable CB with Transfer Circuit —C"]_D_o)_ Three-winding transformer C%
Earthing -
\é\ﬁ;hbdarra\év::)tlhei n(;B with Transfer Circuit & £C°L|:|.L); Auto-transformer _@
CB Internal Isolation and Earthing o L Ezrstgltr;? Transformer with Liquid Earthing Gi_
Manually Operated Disconnector — + - Shunt Reactor Cp
Motor Operated Disconnector —’:f'— Series Reactor o
SF6 Switching Disconnector —@— Wound Voltage Transformer (VT) 3ph —O
SF6 Switching Disconnector with Auto Trip —®— Wound VT 1ph —O Y
Power Operated Disconnector % Capacitor VT 3ph —| I—O
Disconnector (centre break) AT Capacitor VT 1ph —| I—OY
Manually operated earth switch =" Withdrawable VT —C—O
Fault thrower ‘“—'é'_ Isolatable VT — + —0
pe
Solid earth + Busbar —
Power operated earth switch .||_3’_ Overhead Line
Surge diveter III—DIQ— Cable | e
>

Double circuit tower <> Through-wall Bushing w—
Single circuit tower [> Bolted Link [omue)
Junction tower A Metering Point .
Tower with auxiliary arm <> Operational Restriction 7,/%
Double circuit tower @ Normally Open Point I:>
Wood pole L] Free-standing Current Transformer @

The order of switchgear is shown from the

fro_nt._ If reversed on the diagram, the front @

is indicated by:

Alternator @

High Accuracy Metering (HAM) @@@
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Appendix B - ‘Y’ Diagram Symbols

Electrically Closed Oil or Air CB
without/with Auto-reclose

Bulk Supply Transformer (eg GT1)

Pneumatically Closed Oil or Air CB
without/with Auto-reclose

Air-blast CB without/with Auto-reclose

Auto-transformer (eg SGT2)

A
SN

Gas CB without/with Auto-reclose

Vacuum CB without/with Auto-reclose

ol AN M O
SAANMS

Earthing Transformer and liquid NER —’é,"i-\
Earthing Transformer and NER with A
NER Disconnector By

Withdrawable CB —{ o— Single-phase Transformer
Withdrawable CB with Transfer Circuit _("LD_,)_ Shunt Reactor Cp
Earthing = Series Reactor N
Withdrawable CB with Transfer Circuit & _C"ID_L)_-l-
Busbar Earthing e >— Wound Voltage Transformer (VT) 3ph —O0

. . o
CB Internal Isolation and Earthing o Wound VT 1ph —OY
SVCB with Integral VT, Busbar Isolation _\|_|:| h . O
and Circuit Earthing L Capacitor VT 3ph =

Disconnectors Capacitor VT 1ph —FO Y

Manually Operated Disconnector — + - Metalclad VT 3ph —@@

Motor Operated Disconnector —l:+_‘:— Withdrawable VT —C—O
Auto-trip Disconnector A\ Y Isolatable VT —4—0

SFs Switching Disconnector -
SF¢ Switching Disconnector with Auto _@_ Busbar

Trip

Overhead Line or Connection

Manually Operated Earth Switch ll‘—/— Cable |
Fault Thrower ql_lé'_ Cable Sealing End
Spark Gap 'II—) — Double Circuit Tower
Solid Earth JT— Single Circuit Tower

J_ Through-wall Bushing
Earthing Resistor (liquid type) IIII

= Bolted Link

Metering Point

Earthing Resistor (metallic grid type) 'IH>K]—

Operational Restriction

Surge diveter

Normally Open Point

Free-standing Current Transformer

The order of switchgear is shown from
the front. If reversed on the diagram,
the front is indicated by:
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Appendix C — 33kV Operational Diagram Symbols

Transformers

Circuit Breakers

Parallel

Circuit Breaker X Bulk Supply Transformer gé@ikv %
Circuit Breaker with Auto-reclose X R —
Vacuum Circuit Breaker X V Primary Transformer fi/é}zgv %
Gas Circuit Breaker X G Shunt Reactor Cp
OCB with In-tank Oil Switches Series Reactor ik
(On/Off/Earth) % Wound Voltage Transformer -
(VT) 3ph

Oil switch (On/Off/Earth) —+4 Metalclad VT 3ph —an
EIDZILE\I,:I:EZ |<(|(r33/8:1f;|§:::r?)) _@5 \é\g:\hdrawable Metalclad VT @D
Air-break switch with Earthing Facility -£‘+
Manually Operated Disconnector —4- Busbar -
Motor Operated Disconnector —— Overhead Line/Cable
Auto-trip Disconnector - gérlfths at Voltages other than | _______________

_ _ . Control Boundary — =
Spring-opening Disconnector -

Sealing End >

Solid Earth + Pole @123
Manually Operated Earth Switch =" Bolted Link o
Rotary Earth Switch ¢ — Operational Restriction *
Fault Thrower '"_'é'_ Normally Open Point I:{>
Spark Gap 1 — (l:llg;r:ally Open Point - Auto- AC :{>
Surge diveter '|H>|4— Normally Open Point - BSP G :{>

Indicates Circuit Breaker Isolated
and Closed in Circuit Earth

Normally Open Point - Primary
S/S Parallel

Earthing Resistor (liquid type)

Air-break Switch Duty Rating

Operational Restriction (See
Distribution Safety Rules EN7)

Earthing Resistor (metallic grid type)

Fault Current Indicator

Alternator
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Appendix D - 11/6.6kV O

Circuit Breaker
Circuit Breaker

Circuit Breaker Description

perational Diagram Symbols

Travelling Wave System
(arrow shows direction)

. . V = Vacuum
Interruption Medium G - Gas
Protection | SEF = Sensitive Earth Fault
R = Single-Shot Auto-Reclose
Auto-Reclose and Number of Shots | 2R = 2-Shot Auto-Reclose
3R = 3-Shot Auto-Reclose, etc
NA = Non-Automatic
INT = Non-Standard Intertripping
Other E = Integral Earthing
ACD = Control cabinet above ACD
Automation/Remote Control RC f Remote _Control
A = Automation

The number of boxes shall be varied (up or down) to accommodate each relevant item in a single box. No
other descriptions or symbols may be used.

Fuse Switches

Air-Break

Pole-Mtd Transfr -1ph-rating in kVA

Examples : + .
SEF SEF o +
3R SEF
3R
E
RC
Transformers
i < > T11
Switch Fuse Primary Transformer 3By @
Tfmr .
GF3D Switch Fuse S= o %
Distribution Transformer 315KVA
Air-Break o<0-070
Oil-limmersed (appropriate parts of Pole-Mtd Transfr -3ph-rating in kVA (100
symbol to be within the box) —

Pole-Mtd Transftr - Split ph -
rating in kVA

Ground-Mounted Transformer
(not associated with switchgear)

Oil-Immersed

Pad-Mounted Transformer

PAD8 100

Auto-Transformer

i@
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Switches Miscellaneous

Air-Break legLe) Bus-bar 11kV

Oil-lmmersed od Bus-bar 6.6kV

Oil-Immersed (rated to make oo .

faults in On and Earth) S Overhead Line or Cable - 3ph
Oil-Immersed Auto-Sectionaliser o~d Overhead Line or Cable - 1ph

Load Break Switch (LBS)
combined with auto-sectionaliser
(n = number of shots or if used as an
LBS without sectionalising active N/A
will be used instead of n)

Reactor

Regulators and Boosters

Induction Regulator

GAS 0
Sn or GAS /
SN/A

Cable Sealing End or Termination

Live Line Connection

Fuse(s) o0
Solid “Drop out” Links ago
Auto-Sectionalising Links ASL

Operational Restriction (See
CP606.)

Normally Open Point

Booster (Series)

Normally Open Point - Primary
Parallel

Booster (Quadrature)

Normally Open Point - BSP Parallel

Air-Break Switch Duty Rating | 10 |
; Operational Restriction (See
e 1A
Earthing Distribution safety rules EN7.) l
Solid Earth =+ Fault Passage Indicator - Overhead | FPI @
. . Fault Current Indicator —

Earth switch (Air) 070~ Switchgear Manual Reset MR
Earth switch (Oil-lmmersed) o o} Fault Current Indicator - Self-Reset o

Fault Passage Indicator — )
Spark Gap e Switchgear Remote Indication R
Surge Diverter 1HX— Unit Protection

Indicates Circuit Breaker Isolated
and Closed in Circuit Earth

11/6.6kV Metering Unit

Earthing Point Location on CCC
Line

CCC O/H Line

R

Alternator

Power Fail Monitor or
Power Outage Device

Recreational Site

Wood Pole
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Customer Connections

COMA Site

:: COMA

Kidney Dialysis Machine

COMA - Maintenance Only

ﬁ Maintenance Only
P

Oxygen Concentrator

Non COMA Site

o

P
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Appendix E — LV Operational Diagrams Symbols

Ground-Mounted Distribution Substation

Ground-Mounted Distribution Substation showing 2 1
ganged ways

Ground-Mounted Distribution Substation showing 3 [
ganged ways A
Larger Ground-Mounted Distribution Substation - AaTelo T
typically with two transformers 30810 12
; . . A B
Underground Cable Link-Box (4-way shown) with Link-
Box Number D c
ReLink in 2 Way Prysmian Link Box | LBTC123456 | |-/—| Jun 24
Free-Standing Feeder Pillar o
with Feeder Pillar Number 1! f ? ‘I‘ f' ?
Thre_e—Phase Underground Cable with changes of x- 4c 0.1 3¢ 95 SAC XC 4c01
section &
Single-Phase Underground Cable | 2 _5_>EC_1 __________________
Three-Phase Overhead Line ° o200 o °
Single-Phase Overhead Line S S o X0 o ... P
Cable Termination on Overhead Line Cable <« O/Hgad -
Pole-Mounted Transformer (3ph) -
rating in KVA O 100
Pole-Mounted Transformer (1ph and Split-ph)- @
ratings in kVA @ 25 5072
Ground-Mounted Transformer GM8 100
Pad-Mounted Transformer PAD@ 100
Normally Open Point I:>
Fuse OO0
Alternator @
Small-Scale Embedded Generation (SSEG) Y
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Appendix F — Non-Standard Operation Diagram Symbols

Oxygen Concentrator Normally open point
LB3 i
LV Link Box ] Normally open point between

Primary Substations

Normally open point between
Grid Substations

BT

SEF = Backfeed

Grid Parallel IEI Automation

Private Switchgear connected to an K . CEnf o E )
extension of ENW busbar Jl LV Link Box - Enfield (Modified)

Remote Control ( by telecontrol)

LB3

LV Link Box

Manchester

SEF In/Out Directional Protection %
Surge Diverter 'll e Peak District Operation Notes
—x—

CB with CT's OCB with arrow to private
KT network

Permanent Earth @ Auto Gas Recloser

Backfeed B

LV Link Boxes ::!E

A
LV Overground Distribution Pillars | ﬁ:
T K=

PD

LV Underground Pillar - |
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Appendix G — Sample 132kV Operational Diagram

DROYLSDEN l; |‘ AN BAR 2 s|tsu5 :|uo& *m 128 qa ‘2‘ *ws =|uus *505 :|z=u& MAN BAR 1
! ei 55_((: 604 € 123 s 249 g5 ‘é e | % 104 3048 13 s04€| 7045 jprie aiwm
"uu 4. #2310 H'E 1218 kN s aic
[N 681C P wr o s | e
X g1 - :;:UE 401D zmc fmc 13 wc 1OIC .wm ';; s01c T01c .
: 26nte 55616 606 gy26 0By Tews BEE] 5106 306 a.[ N i Te
| 680 RESERVE BAR 2 580: a‘ms RESERWE BAR 1 180
s ] saie nﬁ’ 2818 «] 1818
683 Ea 8 STALYBRIDGE 183
%eau -%ﬁm %Rm GSP -%wu
275KV [ 180MA 275Kv | 180MvA 275Ky | 180MvA 275K 180MVA
3 T8 SCT8 5612 \ seTi
| G weoR A LINE
i,
i 1
{oki 0K LINE
1
| mwag??m mwwiﬁw 240M%4 nmm j]
I
N j . -7 ] 801 b !
ﬁ\\\\ i e w8 BREDBURY 803 |
~ s s [k = i I oen”
j\ ] 161 1330 e I
i1 L 206 - |386 A I
i |
1 P g TE 1] e m 12| |
: : 104 304 404 e :
e o [ |
| | - 106 306 — 406 Rk {}‘ESEM
| ||:>*|05 ¥ 305 405 310 166 169
1! -v‘}%? ll“-ﬁf - g n r
NS
I G3, |
:L |77'774W% :WSTOCAK:BRT
[ ! VERNON PARK
A
— F’ e BUXTON
H;:»:'FESSBAR MACCLESFIELD
KREUTRAL RETURN
1 LAST REVISION DATE 01/02/08
0.
IAGRAM DRAWING No. 900220/005
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d' I [AVZ4 :
Appendix H — Sample ‘Y’ Diagram
EE 5 HAZEL GROVE 1 TRARRIEAMGR 3 TR 2 HAZEL ORCWE 2 TRANSIRR 1
= (v1os0) (¥10892) {r108a2) (rinhps (v10RE2)
gtg C ERID_TRANSFTHBIERS 3 & &
in 132 / a3
ET]
EE 201 - ng;. 81 |—c>1m 111—1.375%. TAPS ,!E_"h 13'?0—“—- -
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—“——_. 25 s P 28D EARTHING ;;’“‘:‘f?{‘:ﬁﬁs B& 5 €05 230 = =
g TS0 A
£ 130 = 235+
H g e 1 S
g E 151 RESERWE 261
1
3= T T
g |8 zus-lv- mi— zusi ane-I- 186 4
E‘ =]  ——
g
;__ % 204 = 584 = 134-1_ 204 = 120 B4 = ZH—ll— 184 =
An S e e A P - P b -
o 104 = 4 - A4 J4-a- 1 2 44 S04 704 = BD4 =
"FHE
= 415—I— so-s—I— ?us—I— CLIES
; o r hl
F.S £ &,‘ ¢ RESERVE
LB & 166 1=
Bos — g 503 05
EE £ (VERHOH PARK) ?
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Appendix | — Sample 132kV Protective Diagram

3 0/ + EF DMT 1 a/¢ 1oMr
B VIO | ATHERTON v oo |2 %03
; . RED BANK [ [
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Do/
3
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ﬁ + 7| DRAWN SR
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Appendix J — Sample 132kV Intertripping Diagram

108 |3 sueerore . |
e ATHERTN RED BANK = s?;
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Appendix K — Sample 132kV Auto-Reclose Diagram
A
103 Fﬂ 1 v
2 | | AL GRIP ATHERTON 105
W-E—E CHADDERTON i
Al.t’(ﬂl STHOUGHTON AGECROFT
Fﬂ CBs BSP LGRI®3| 3 509
305 |- ] ! RED BANK
&LLSGRH . e
Bs
o o = el -
-] STALYBRIDGE
() Gis
S E:El ] l BUXTON uL:’cal: N -
— L3 L2 : e L2 4
) BURY 'L‘L:’?ll “-E'? RADCLIFFE Sf-coRm3
_] | |Reverex Ror Mo tricityy
= h noarth west
. coRRNGTOn — AR O
~rr Ll3 = : q 205 MANCHESTER M1 4aLF
- HYDE A.ué'?m Auc,,r:nm STUART ST. TEL 0181 247 0105 FAX 0161 247 0112
-— |8 "’_‘_l updated SP date 07/05/08
s <—403| opproved LW dote 17/10/07
ononsoeﬂ o |
E:m L3 2
0CS P
i Vot o] T 1e|  AUTO RECLOSE TIMES
%ﬁ? R T R FOR LNE FAULTS ON
BARTON| | TENAX |wow? %[0 WAR OUIYARROP DOITES ORECTON HARTSHEAD
i 7000 0 G s . THE 132KV SYSTEM
BSP L Grry VAT cuose DB~ tan o T e e T
ks R . B L I
k] 1 4 AL TNES IN SECSAUTO [SOLATOR OPENING TWES NOT INCLUDED. -
JW-E § ——m=SOUD XY INTERCONNECTION. AutoCAD ref. 09_a1_6011_0020
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Appendix L — Sample Circuit Colour Identification Diagram

KEARSLEY — RADCLIFFE TEED BURY No.2
VAl = VAS BLUE-WHITE-VICLET CE8
v X AB5
BPSA — BPS — RADCLIFFE RED-BLACK-RED AZS
VAT - BURY GREEN-RED-GREEN AES
KEARSLEY — AGECROFT GT1- FREDERICK RD GT1
J1 - N7 BLUE — WHITE AC8
| | BA1 - BAB BLUE ~ WHITE A8
5 KEARSLEY — AGECROFT GI2 — FREDERICK RD GI2
AGECROFT / BAI — BAISR BLACK-WHTE-BLACK  BE3
v KEARSLEY — FREDERICK RD GT3
BA7 — BAISR GREEN-VIOLET-GREEN AD2
/\ W — _I J50-J52 GREEN~-VIOLET-GREEN ADZ
A ‘ \ : AY1 — AYB RED-YELLOW AB12
k3 N N WARRINGTON-RISLEY—DALLAM—FIDDLERS FERRY
Wz = 980 N e 6C1 = 6C17 RED-BLUE B9
3 1\ CH1 — CH3g GREEN—RED-GREEN nES
\ FC11 - FC8 ORANGE AB4
\ FCB — FH32 ORANGE AR4
\ FH32 - FS3 YELLOW~RED~YELLOW AE1Y
\ FH1 — FCE YELLOW-RED-YELLOW AET1
(0] \ FCB — DALLAM RED-WHITE AC2
& \ FCB — CH2BR GREEN-RED-GREEN AEY
m E \\ CH28R — CH1 GREEN-RED~GREEN AEQ
\\ 25, Agedroft 1/Fred 1 transterred to
Kearsiey GSP.
ﬁ Amendment No. 132kV/23 08/06/06
26, Atherton/Westhoughton 2 transferred to
w15 @] FREDERICK RD. | | Kearsiey G3P.
| T2 | Amendment No. 132kV/33 10/08/06
—_— 27. Bolton 2 transferred lo Keorsley GSP
e o o j Amendment No. 132kV/34 10/08/06

28. Atherton/Westh. 1 trensferred to Kearsley GSP|
Amendment No. 132kV/38 21/08/06

29. Remove YAT & YA2

17 Amendment No. 132kV/48 13/10/06
30. Tronsfer Bolton 1

Amendment No. 132kV/59 30/10/06

. Remove interconnect

Amendment No. 132kV/54 08/11/06

Remove Kecrsley 132 old

Amendment No. 132kV/60 13/11/06

33. Amend circuit colours 132/67 19/12/06

3

32.

g

LINLEY HS, DICKINSON ST
Tolortricityy | o wesen MANCHESTER W1 417
nunthllﬂ TEL 0161 247 0108

FAX 0161 247 0112

132kV_TOWER LINE CIRCUIT
IDENTIFICATION COLOURS
MANCHESTER AREA ((1-2)

SOUTH LANCS AREA

e Se— SCALE NTS P.ER. NO.| 900220
DRANWN [ SITE_NAME | SYSTEM_OPERATIONS DIAGRAMS
AFPROVED sp PROJECT |
DATE 1/12/05 DRAWING NUMBER REVISION
SHEET SIZE Al
ot | | 900220/205( 33
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Appendix M — Sample 132kV Planning Diagram

CATTERALL
1x175mer? CAD CU (3.61km)
051km
APIARZ — 3 AL UNE
o — — A3sR2
3.55km
1x175mmd CAD €U (13.47km)
k.5 Fy3 U
SOMVA

1x175mer? ACSROTEC TIA = T32(8.22km)

- BLACKBURN ™
L
GRIDT1
: g b
T8
2B0MVA -
. | S3x1c 300mmt XLPE (0.12%km) To Padiham
GROT2 Qum:!n [T
3xlc 500mm? XLPE (0.50km) M71R o o
Dorwen
X 300 AMC 075°C (4.03km)

132kV PLANNING DIAGRAM
HEYSHAM & PENWORTHAM EAST

NOT FOR OPERATIONAL USE

Drawing number

Amended by: |Date of amendment:
41/18579 | SP | 10/11,/08
SCALE:= NTS |
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Appendix N — Sample 33kV Operational Diagram
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Appendix O — Sample 11/6.6kV Operational Diagram
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Appendix P — Sample LV Operational Diagram
Page P1 - Typical underground network
Page P2 - Typical overhead network
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NETWORK DIAGRAMS CP625
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Appendix R — Sample Final Metering Scheme (FMS) Drawing

- %'{; N B & B
ﬁ";: N— TiLy £W
%

[omsonec ]
], | -
S O Electricity North West
CVA Metering Schematic
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Appendix S - Control 2000 Symbols

Contents

Symbol Elements Specification — 6.6/11kV Non-Controllable Symbols

Busbar and Connection R2
Circuit Breaker R2
Switch R3
Earth Fault Indicator R3
Disconnector R3
Fuse R4
Fuse Switch R4
Switch Fuse R4
Link R4
Protection R4
Transformer R5
Cable R5
Overhead Line R6
Indication R6
Operational Features R7
Composite Switchgear Symbols R8

Symbol Elements Specification — 33/132kV Controllable Symbols

Circuit and Busbar R10
Circuit Breaker R10
Earth Switch R10
Switch R11
Reactor R11
Transformer R11
Voltage Transformer R11
Alternator R12
Indication R12
Auxiliary Control R13

lssue 6 Appendix S
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CONTROL 2000 6.6/11kV SYMBOLS

Busbar and Connection

substation (5 times standard line thickness)
end box L_
overhead tee [ )

underground tee o

Circuit Breaker (fault make/break)

oil lj]
gas GAS [:]
vacuum VAC I::]

auto-reclose AR

non-automatic NA

sensitive earth fault protection SEF [ﬁ
no integral earth NE [t|
L
withdrawable ET]
¥
number of fault trips @[tl

telecontrolled

telecontrolled - withdrawable

Note that all symbols have a selection box at
higher zoom levels

Note that switchgear cable boxes are not to be
shown.
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Switch (load make/break) (fault make)

air
l
{
gas

not fault making [@
no integral earth

withdrawable

telecontrolled (blade and box colour indicate

state)

Load Break Switch combined with auto-sectionaliser (n
= number of shots) o @

Earth fault indicator

manual reset MR &
self reset (240V) SR &
with remote indication R &
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Disconnector (not load make/break)

air

auto-sectionaliser (n = number of shots) *
n

telecontrolled @

A :
lssue 6 ppendix S
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Fuse
air %
oil [$]
gas GAs [%]
Fuse Switch
air %O
oil Eg
Switch Fuse
air %
{
oil
Link
link g
auto-sectionalising ASL g
Protection
directional ZF
Translay <[>
Issue 6 APREnchs Page 42 of 51
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Transformer

ground mounted

D

pad mounted PAD 8

rating (kVA) 1000 8

backfeedable 8
B

pole mounted

three phase

single phase ‘
Cow

power fail monitor

Cable

three phase

singlephase

junction with ohl
lssue 6 Appendix S
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Overhead Line

three phase

singlephase
jumper — < J
fault passage indicator FFi @)

with remote indication

Indication

closed

opened

@

isolated |

busbar earthed

Y,
m

feeder earthed % E

normal closed point opened

normal open point closed / C
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Operational Features

Safety Documents are indicated by a yellow
circle and distinguished by the appropriate (/:)
letters as listed below, e.g. —

permit to work PTW

sanction for test SFT

limitation of access LOA
operational restriction *
field control FC
transmission control TC

local control Eﬂ
O
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Composite Switchgear Symbols

Circuit Breakers

Example
T
BVP17 [Z]
b
-
W&B ¢V [?4
-
*/p [ﬁ
T
W&B dV [I]
Nl
RAO50/RA04/RAO6 % |
RAO4/RAO6 %
Lot
HWX 2e [Z]
e
hsar Hﬁ
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Switches

Example

withdrawable

non-withdrawable

e

GF3D earth switch

o
Fuse Switches and Switch Fuses
Example
“H
GF3D ¥
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Control 2000

33/132kV Symbols

Circuit and Busbar

132kVcable oo

132kV overhead line

overhead tee [ |

underground tee |

substation busbar (five times standard line
thickness)

Circuit Breaker

non-withdrawable ¢
withdrawable ("3
T
o
integral isolation and earthing :
L
I
number of fault interruptions 3 ¢
Earth Switch
FED —i
fault thrower ;T\'“'
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Switch
plain ABSD l/
I
air (P yan
gas l

oil switch

3§ — -©

Reactor

Transformer

auxiliary transformer

neutral earthing resistor

earthing transformer

system transformer

super grid transformer

Voltage transformer

withdrawable (-
non-withdrawable D
capacitor (non withdrawable) — o
wound (non withdrawable) —a&D
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Alternator (,\5

Indication
closed #
o
opened +
o
isolated

-@-
[

busbar earthed

feeder earthed

normal closed point opened

normal open point closed

telecontrolled

telemetred

o o F Xk
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Auxiliary controls
(Background colour and text indicates state)

AR
auto reclose N
SEF
sensitive earth fault N
ARS
auto restoration scheme ENABLED
LLP
live line protection ENABLED
3%
voltage reduction ¢
DUM
dummy circuit breaker *
CFM
current flow monitor -
132kV tower colours
ALRS, Ops or Generation Procedure A
0P3A
C2C enabled circuit or open point A

coC
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