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SUBSTATION ENCLOSURE
CONSTRUCTED WITH BRICK
OUTER FACE: 50mm CAVITY
AND FAIR FACED BLOCK
INNER FACE.

MASS FOUNDATION
STOPPED UNDER DOORWAY
FOR CABLE ENTRY AND
EXIT.

B

B

A A

1000mm ZONE AROUND
SUBSTATION FOR FUTURE
MAINTENANCE. FINISHED IN
PAVING SLABS.

HARDSTANDING
IN

FRONT OF
DOORS

ROOF DRAINAGE TO
SUITABLE ADOPTED
SURFACE WATER SEWER

750mm x 550mm GRP
FLANGED VENTILATION
UNIT. LOUVRE BLADES
INCLINED AT 45° AND
MOUNTED AT 50mm
CENTRES.

675550

10 No. LV 150mm ID DUCTS 3 No. HV 150mm ID DUCTS

150 175

4040

550

REINFORCED
CONCRETE
FOUNDATION TO BE
C35  CONCRETE

675
RWP

FOUNDATION DEPTH
SUBJECT TO GROUND
CONDITIONS

REINFORCED
CONCRETE
FOUNDATION TO
EXTEND 100mm
BEYOND STRUCTURE
ON ALL FACES

550 520520

RMU

TRANSFORMER

LV
Cabinet
LV
Cabinet

R
TU

FLAT ROOF BRICK BUILT SUBSTATION: NTS

RTU
(Where Fitted)

FIRST AND LAST JOIST TO
HAVE GALVANISED MILD
STEEL 30x5x1200mm
RESTRAINT STRAPS AT MAX.
1200c/c, PLUGGED AND
SCREWED TO INNER LEAF
OF WALL

JOISTS MIN. 400mm C/C

10 No. JOISTS & SW FIRINGS

FLAT ROOF SYSTEM
POLYROOF SYSTEM IS HVSS PREFFERED OPTION

POLYESTER BASED SYSTEM WITH GLASS FIBRE
REINFORCEMENT - POLYROOF 185 MEMBRANE SYSTEM.

POLYROOF PRODUCTS LTD, FURNESS HOUSE,
CASTLE PARK INDUSTRIAL ESTATE, FLINT, FLINTSHIRE
CH6 5XA
TEL: 01352 735 135
FAX: 01352 735 182
EMAIL: INFO@POLYROOF.CO.UK
WEB: WWW.POLYROOF.CO.UK

APPLICATION CAN ONLY BE CARRIED OUT BY
POLYROOF PRODUCTS LTD TRAINED AND APPROVED
APPLICATORS. CONSULT WITH POLYROOF PRODUCTS
LTD FOR DETAILS. CONSULT POLYROOF PRODUCTS
TECHNICAL LITERATURE FOR DETAILS.

DECK:
18MM POLYROOF APPROVED PLYWOOD SUCH AS
FINNFOREST SPRUCE L L / L L L . LAY BOARDS
STAGGERED WITH LONG EDGES 90° TO JOISTS, WITH
3MM GAPS BETWEEN BOARDS AND 20MM AT WALL
ABUTMENTS. END JOINTS TO BE CENTERED OVER
JOISTS. ENSURE FIXINGS DO NOT PROTRUDE ABOVE
SURFACE OF BOARD. FIXINGS TO BE ANNULAR
RINGSHANK NAILS 75MM. MINIMUM FIXINGS PER BOARD
24NR.

PLYWOOD DECKING TO BE DRY, SOUND AND FREE
FROM LOOSE MATERIAL OR CONTAMINATION. TAPE
JOINTS TO PLYWOOD DECKING WITH 75MM POLYROOF
GLASS FIBER TAPE. FIX IN PLACE ALL ROOF TRIMS.

PLY DECK TO BE SECURED TO SW FIRINGS TO 1 IN 60
FALL, MIN 38MM THICK. C24 JOISTS 47 X 195 AT 400
CENTRES. JOIST HANGERS RATED AT 2.7 KN (MIN) TO
SUIT TIMBER JOISTS AND FIXED IN ACCORDANCE WITH
MANUFACTURES INSTRUCTIONS. ALL TIMBER TO BE
SCREW FIXED.

 APPLICATION:
1 COAT COMPRISING FLEXI-RESIN 185B APPLIED AT A
RATE OF 1.2 LITRES/M2 USING A SYNTHETIC
LAMBSWOOL ROLLER, WITH POLYMAT GLASS FIBER
REINFORCEMENT. 1 COAT FLEXI-RESIN 185C APPLIED
AT A RATE OF 0.6 LITRES/M2 USING A SYNTHETIC
LAMBSWOOL ROLLER.

COLOUR: DARK GREY

REINFORCEMENT: POLYMAT GLASS FIBRE MATTING.

MINIMUM DRY THICKNESS: 2MM.

SURFACE PROTECTION: FOR ANTI SLIP FINISH, ADD
GRIT AT A RATE OF 250 G/LITRE TO FLEXI-RESIN 185C
TOPCOAT MIX. POLYROOF 185 IS B.B.A. APPROVED AS A
BALCONY / WALKWAY SURFACE.

ACCESSORIES: POLYROOF GRP TRIMS.

OTHER APPROVED FLAT ROOFING SYSTEMS:

· SARNAFIL - SINGLE PLY MEMBRANE SYSTEM
· BAUDER - THERMOFOL PVC SYSTEM
· DECATHANE LIQUID ROOF COATING SYSTEM

NOTE:
HVSS' PRIOR APPROVAL IS REQUIRED FOR EACH
INDIVIDUAL FLAT ROOF INSTALLATION.

INFORMATION ABOUT THE PROPOSED ROOFING
SYSTEM MUST BE FORMALLY SUBMITTED TO AND
APPROVED BY HVSS IN WRITING BEFORE
INSTALLATION.

A MINIMUM GUARANTEE PERIOD OF 20 YEARS IS
REQUIRED FOR EACH INSTALLATION.

ONLY FULLY TRAINED AND MANUFACTURER APPROVED
ROOFING CONTRACTORS TO BE USED.

THE ROOF SYSTEM MUST HAVE A MINIMUM FIRE RATING
OF 1 HOUR AND COMPLY WITH THE LOCAL FIRE
REQUIREMENTS.

ROOFING SYSTEM MUST BE B.B.A. APPROVED.

THE ROOF SYSTEM MUST BE APPROVED BY THE LOCAL
PLANNING AUTHORITY.

A PITCH FROM THE FRONT TO THE REAR OF THE
SUBSTATION IS PREFERRED.

50mm THICK GRP OPEN MESH
GRATING TRENCH COVERS WITH
50mm x 50mm CELLULAR STRUCTURE

4No. 50mm∅ID DUCTS
2No. EACH SIDE OF PIT

REINFORCED CONCRETE
FOUNDATION TO BE C35
CONCRETE

DPC TO BE MINIMUM OF 150mm
ABOVE GROUND LEVEL, EITHER
TWO COURSES OF BLUE
ENGINEERING BRICKS OR
SUITABLE DPC MEMBRANE.

1 LAYER OF A393 TOP & BOTTOM IN
EVERY FACE AROUND PIT, UNDER
TRANSFORMER AND IN ENTRANCE
SLAB WITH 50mm COVER

50mm x 50mm
REBATE TO
RECEIVE GRP
COVERS

1 LAYER OF 12mm SUPALUX
SHEET FIXED IN STAGGERED
PATTERN ON UNDERSIDE OF
ROOF JOISTS, HIDDEN/SEALED
JOINTS TO PROVIDE MINIMUM
1 HOUR FIRE RESISTANCE

U/S JOISTS
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SECTION
B - B

1 LAYER OF 12mm SUPALUX SHEET
FIXED IN STAGGERED PATTERN ON
UNDERSIDE OF ROOF JOISTS,
HIDDEN/SEALED JOINTS TO
PROVIDE MINIMUM 1 HOUR FIRE
RESISTANCE

IG LINTEL L1/S 50 WITH MIN
150mm BEARING EACH END.

CAVITY CLOSER

750mm x 550mm GRP FLANGED
VENTILATION UNITS. LOUVRE
BLADES INCLINED AT 45° AND
MOUNTED AT 50mm CENTRES.
BOTTOM EXTENDED OVER
OUTER FRAME TO PREVENT
WATER INGRESS. UNITS TO BE
FITTED WITH INSECT MESH.
FIXING THROUGH FLANGE TO
WALL.

MASS CONCRETE
FOOTING

D
PC

A393 REINFORCEMENT
MESH

ALL REINFORCING BAR AND MESH
TO BE INTERCONNECTED AND
WELDED. REINFORCEMENT MESH
EARTH CONNECTION BAR TO
EXTEND THROUGH SHUTTERING
INTO PIT.

DOOR OPENING

IG L1/S 50 LINTEL OVER DOOR.
CLEAR SPAN 2.710m WITH MIN.
150mm BEARING EACH END.
LOAD SUPPORTED 22kN

INNER LEAF TO BE BRICKWORK
OVER LINTEL

CAVITY CLOSURE

EDGE UPSTAND DETAIL

POLYESTER BASED ROOF COVERING
SYSTEM WITH GLASS FIBRE

REINFORCEMENT - POLYROOF 185
MEMBRANE SYSTEM

SLAB LEVEL
(GL + 50mm)

15
75

2290 M
IN

 2
00

1950
850

150
30

0

25
60

30
0

75
0

150mmØ DUCTS TO
FINISH FLUSH WITH
WALL OF PIT

50

150

150mm ID DIA. DUCTS

150mm ID DIA. DUCTS90
0 42

0

62
0

Ø50

GL

28
50

 - 
38

 C
O

U
R

SE
S 

+ 
25

m
m

 S
TE

P

FRONT
ELEVATION

GL GL

SIDE
ELEVATION

REAR
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100mm Ø HALF
ROUND PVC GUTTER

63mm Ø PVC
DOWN PIPE

RWP

ROOF DRAINAGE TO SUITABLE
ADOPTED SURFACE WATER DRAIN

10 No. LV 150mm DUCTS

42
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750mm x 550mm GRP FLANGED VENTILATION UNITS.
LOUVRE BLADES INCLINED AT 45° AND MOUNTED AT
50mm CENTRES. BOTTOM EXTENDED OVER OUTER
FRAME TO PREVENT WATER INGRESS. UNITS TO BE
FITTED WITH INSECT MESH. FIXING THROUGH
FLANGE TO WALL.

1100
13NO. DUCTS
3No. HV DUCTS & 10No.
LV DUCTS ENCASED IN
MASS CONCRETE.

2710 (12 BRICKS)

OVER DOOR FLUORESCENT4 No. 50mm DUCTS
2No. EACH SIDE OF PIT

TO CURVE UP INSIDE
THE ENCLOSURE

SMALL POWER &
LIGHTING BOARD

2710 (12 BRICKS)
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LV EARTH MAT MUST BE CONNECTED
DIRECTLY TO THE NEUTRAL BAR. THE HV
STEELWORK MUST BE CONNECTED TO
THE 8-WAY EARTH BAR. SEE BAR
DETAILS

ALL REINFORCING BAR AND
MESH TO BE INTERCONNECTED
AND WELDED. REINFORCEMENT
MESH EARTH CONNECTION BAR
TO EXTEND THROUGH
SHUTTERING INTO PIT.

3No. 1200mm (3600mm DEPTH) 16mm
DIAMETER COPPER EARTH RODS AT EACH
CORNER OF SUBSTATION PLINTH.

EARTH CONNECTION TO REINFORCING
BAR.EARTH CONDUCTORS TO BE
CADWELDED TO REINFORCEMENT
EARTH CONNECTION BAR.

50mm x 6mm 8-WAY EARTH BAR IN
TRANSFORMER PIT. EXACT POSITION
TO BE CONFIRMED DURING
INSTALLATION

120mm² BARE COPPER
EARTHING CONDUCTOR
DEPTH BETWEEN 0.6m-1.2m

16mm² PVC INSULATED CU EARTH
CONDUCTOR BOND TO LOUVRE FRAMES

16mm² PVC INSULATED CU EARTH
CONDUCTOR BOND TO RTU

REINFORCEMENT MESH EARTH
CONNECTION BAR H10 "L" BAR, 900mm
LONG, TO BE WELDED TO REINFORCING
MESH TO MAINTAIN MINIMUM 200mm
FROM TOP OF FOUNDATION. MIN RE-BAR
DIAMETER IS 10mm.

55
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380

EARTHING DETAIL

CADWELD

CADWELD

CADWELD

CADWELD CADWELD

CADWELD

ADDITIONAL HV BARE COPPER EARTHING CONDUCTOR
LAID BELOW THE HV CABLES UNLESS STATED DIFFERENT IN
THE EARTH DESIGN FOR THIS SCHEME. EXTENT OF THE HV
EARTH IS DETAILED ON THE CABLE ROUTE PLAN.

120mm² BARE COPPER EARTHING CONDUCTOR
THIS EARTHING DESIGN IS TO BE READ
IN CONJUNCTION WITH THE EARTHING DESIGN
REPORT ASSOCIATED WITH THIS SUBSTATION
TO ESTABLISH FINAL EARTH VALUES.

INTERNAL PERIMETER EARTH 25mm X 3mm
COPPER TAPE, FIXED 300mm ABOVE FINISHED
FLOOR LEVEL, AND AT 600mm CENTRES

16mm² PVC INSULATED
CU EARTH CONDUCTOR
BOND TO DOOR FRAME

120mm² PVC INSULATED
CU EARTH CONDUCTOR

STRUCTURAL OPENING 2560H X 2710W
DOOR FRAME SIZE 2550H X 2700W

STEEL DOORS AND VENTILATORS AND
GRP TRENCH COVERS:
AIG ENGINEERING LTD, STATION YARD,
STYAL, NR WILMSLOW, CHESHIRE, SK9
4JW
Tel: 01625 526579
Fax: 01625 521997
Email: sales@aigenclosures.co.uk
Contact: ALEX SHODE

STEEL DOORS AND VENTILATORS AND
GRP TRENCH COVERS:
SUNRAY ENGINEERING LTD, KINGSNORTH
INDUSTRIAL ESTATE, WOOTON ROAD,
ASHFORD, KENT TN23 6LL
Tel: 01233 639039
Fax: 01233 625137
Email: sale@sunraydoors.co.uk
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ARRANGEMENT
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ARRANGEMENT

(VIEW AS IF INSIDE PIT)
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Surface of Pit Floor
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Surface of Pit Floor
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737,5

INSIDE TMFC

NEUTRAL
BAR

EARTH
BAR

REMOVABLE
LINK

PLEASE NOTE:
ALL CONNECTIONS BETWEEN THE FOUNDATION REINFORCING BARS AND EARTH CONDUCTOR ARE
TO BE COMPLETE USING THE CADWELD SYSTEM. ALL EARTH ELECTRODES TO BE CONNECTED
USING THE CADWELD SYSTEM. TYPICAL POSITIONS SHOWN ON THE DRAWING.

REINFORCEMENT
EARTH CONNECTION
BAR BY TRANSFORMER

ADDITIONAL BARE COPPER
EARTHIN CONDUCTOR LAID
BELOW HV CABLES (IF REQUIRED)

TO HV STEELWORK
EARTH MAT

CADWELD

TRANSFORMER
TANK EARTH STUD

EARTH BAR DETAILS
NOT TO SCALE
KEY:

- 120mm² CONDUCTOR

- HV BARE CU EARTH CONDUCTOR

- 120mm² PVC INSULATED
  CU EARTH CONDUCTOR

- 16mm² PVC INSULATED
  CU EARTH CONDUCTOR

8-WAY EARTH BAR LOCATED IN
TRANSFORMER CABLE PIT

FM SUDAFIX EB60-6, 50mm x 6mm
8-WAY EARTH BAR

INTERNAL
EARTH LOOP

TO DOORS

TO DOORS

25 x 3mm EARTH TAPE
CLEATED TO WALL AT
300mm ABOVE FFL.

RTU
(Where Fitted)

CABLE SHEATHS
BOLTED TO HV
SWITCHGEAR
(Where required)

HV
SWITCH
GEAR

TO VENTS- 25 x 3mm EARTH TAPE
Amendment
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High Voltage Systems & Services Ltd.
Forest House
2 Riley Road

Telford Way Industrial Estate

TELEPHONE: 01604 781 107
Kettering NN16 8NN
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Flat Roof Brick Built Substation Construction Details

A1 1/1LD007b

GENERAL NOTES

1.

2.

3.

4.

5.

IF IN DOUBT - ASK !!! DO NOT SCALE

THIS DRAWING IS TO BE READ IN CONJUNCTION WITH ALL OTHER
ENGINEERING DRAWINGS IN THIS SERIES.

ALL WORK TO BE CARRIED OUT IN ACCORDANCE WITH THE RELEVANT
BRITISH STANDARDS, CODES OF PRACTICE AND BUILDING PRACTICE.

ALL DIMENSIONS TO BE CHECKED PRIOR TO STARTING THE WORKS ON SITE.
ANY DISCREPANCIES TO BE REPORTED TO THE ENGINEER IMMEDIATELY.

CONTRACTOR TO ASCERTAIN THE LOCATION OF SERVICES ON SITE PRIOR
TO STARTING THE WORK.

EARTHING NOTES

APPROVED SUPPLIERS

STEEL DOORS AND VENTILATORS AND GRP TRENCH COVERS:
AIG ENGINEERING LTD, STATION YARD, STYAL, NR WILMSLOW, CHESHIRE, SK9 4JW
Tel: 01625 526579
Fax: 01625 521997
Email: sales@aigenclosures.co.uk
Contact: ALEX SHODE

STEEL DOORS AND VENTILATORS AND GRP TRENCH COVERS:
SUNRAY ENGINEERING LTD, KINGSNORTH INDUSTRIAL ESTATE, WOOTON ROAD,
ASHFORD, KENT TN23 6LL
Tel: 01233 639039
Fax: 01233 625137
Email: SALES@SUNRAYDOORS.CO.UK

CADWELDING SYSTEM
ERICO, 52 MILFORD ROAD, READING, BERKSHIRE, R1 8LJ
Tel: 01189 588386

1. HV EARTH MAT

THE CABLE PIT WILL BE LEFT UNFILLED AND COVERED WITH GRP GRATINGS.

INSTALL 3No. 1200mm (3600mm DEPTH) EARTH ROD AT EACH CORNER OF
SUBSTATION PLINTH. AS INDICATED CONNECT RODS USING 120mm² BARE COPPER
EARTHING CONDUCTOR. TOPS OF EARTH RODS 600mm DEEP. CONDUCTOR LAID IN
PRE EXCAVATED TRENCH NO LESS THAN 600mm DEEP AND 450mm FROM THE
FOOTINGS.

HV EARTH MAT MUST BE BELOW 10 OHMS BEFORE CABLES CONNECTED.

IF NECESSARY LAY ADDITIONAL 120mm² BARE COPPER ALONG HV CABLE TRENCH TO
ACHIEVE IMPROVED RESISTANCE TO EARTH VALUE. THIS CONDUCTOR MUST BE
SEPARATED BY AT LEAST 9.0m FROM ANY LV NEUTRAL EARTHING ELECTRODES AND
LAID AT LEAST 200mm UNDERNEATH AN HV CABLE (OR IF NOT POSSIBLE ALONGSIDE
THE HV CABLE).

2. LV NEUTRAL EARTH MAT

CONNECT LV NEUTRAL BAR AT THE TRANSFORMER MOUNTER FUSE CABINET (TMFC)
TO FIRST EARTH ROD USING 120mm² 6491X PVC INSULATED STRANDED COPPER
EARTH CONDUCTOR. MINIMUM DISTANCE FROM ANY CONDUCTING METAL
ASSOCIATED WITH THE HV EARTH MAT TO BE 9.0m. EACH EARTH ELECTRODE TO BE
3No. 1200mm EARTH RODS. IF NECESSARY INSTALL ADDITIONAL ELECTRODES AT
4.0m SPACING TO ACHIEVE BELOW 10 OHMS RESISTANCE BEFORE CONNECTION OF
LV CABLES. CONNECT ADDITIONAL RODS USING 120mm² BARE COPPER.

3. BONDING

ALL ITEMS OF PLANT (E.G. LV BOARDS, RTU, RMU ETC.) MUST BE BONDED TO THE 8
WAY EARTH BAR USING 120mm² 6491X PVC INSULATED STRANDED COPPER EARTH
CONDUCTOR. THE MAIN EARTHING CONDUCTORS FROM THE EARTH MAT ARE
CONNECTED TO THIS EARTHING POINT USING COPPER COMPRESSION LUGS.

4. COMBINATION / SEGREGATION OF EARTHING

COLD SITES (PREFERRED EARTHING ARRANGEMENT): WHERE THE NEW SUBSTATION
IS PART OF THE MAINLY UNDERGROUND CABLE NETWORK WITH A NUMBER OF
INTERCONNECTED CABLES AND SUBSTATIONS AND THESE EXISTING SUBSTATIONS
HAVE 'COMBINED' HV AND LV EARTHING SYSTEMS, THE NEW SUBSTATION WILL ALSO
BE DESIGNATED A 'COLD SITE'. THE INSTALLED EARTHING SYSTEM IS DESIGNED TO
LIMIT THE RISE OF EARTH POTENTIAL TO <430V IN THE EVENT OF AN EARTH FAULT
AND IS A LOW ENOUGH VALUE TO ENABLE THE CIRCUIT PROTECTION TO OPERATE.
FOR A 'COLD SITE' THE HV AND LV EARTH MATS SHOULD BE CONNECTED BY CLOSING
THE LINK IN THE TRANSFORMER MOUNTED FUSE CABINET (TMFC).

HOT SITES: IF THE NEW SUBSTATION IS NOT DIRECTLY CONNECTED BY
UNDERGROUND CABLE BACK TO THE SOURCE PRIMARY SUBSTATION AND IS
TYPICALLY SUPPLIED BY SHORT LENGTHS OF CABLE FROM AN OVERHEAD LINE
NETWORK, IT IS LIKELY THAT THE SITE WILL BE DECLARED 'HOT' BY THE DNO. WHERE
IT IS CONFIRMED BY DESIGN CALCULATIONS THAT THE EARTH POTENTIAL RISE
EXCEEDS 430V THE HV AND LV EARTHING SYSTEMS WILL BE OPERATED AS
'SEGREGATED' SYSTEMS AND THE EARTH LINK IN THE TMFC WILL NOT BE FITTED. A
'HOT SITE' WARNING NOTICE SHALL BE FITTED IN ITS PLACE.

NOTE: ADDITIONAL CALCULATIONS MAY BE REQUIRED DEPENDENT ON DNO
REQUIREMENTS.

WHERE THE SITE IS DESIGNATED A 'HOT SITE' SPECIAL CARE SHOULD BE TAKEN TO
PREVENT ANY METAL STREET FURNITURE, FENCES OR STREET LAMPS BEING
INSTALLED WITHIN 9.0m OF THE PERIMETER EARTHING ELECTRODE.

THE CONTROL ENGINEER MUST BE NOTIFIED OF ALL HOT SITES AT THE TIME OF
ENERGISATION. A RECORD OF ALL HOT SITES WILL BE MAINTAINED.

5. SUBSTATION ELECTRICAL INSTALLATION

FOR A HOT SITE IT IS VERY IMPORTANT TO ENSURE THAT THE SUBSTATION
ELECTRICAL INSTALLATION IS COMPLETELY ISOLATED FROM THE LOCAL LV SYSTEM
PME EARTHING TO AVOID DANGER. FOR DETAILS ON THE SMALL POWER AND
LIGHTING REQUIREMENTS, REFER TO CONTRACT SPECIFIC DRAWINGS. ALL
PORTABLE TOOLS AND APPARATUS USED IN THE SUBSTATION MUST BE 110V. IN ALL
CASES A SUITABLY RATED 230/110V TRANSFORMER MUST BE USED TO SUPPLY THIS
EQUIPMENT.
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