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EirGrid Substation Design Notes:

Note 1:
This is a conceptual design for guidance only. All
dimensions and references given are indicative only.
Layout to be further optimized during detailed design
pending specific equipment supplier and site details.

Note 2:
Relocation or additional post insulators may be required,
subject to detail design. Not shown for clarity.

Note 3:
Vehicular access to all HV plant shall be permitted
without the need for unnecessary proximity outages.
Consideration of LV cable trench layouts and
traffic-bearing trench covers shall be considered during
detailed design.

Note 4:
Lightning mast, LV trench duct routes,
marshalling/interface cabinets and lighting fixtures shall
be considered during detailed design.

Note 5:
Refer to the auxiliary supply functional specification
XDS-GFS-08-001 for LV power supply requirements. The
secondary mains LV supply is to be provided from the
local MV distribution network. This can be via a pole
mounted transformer located outside the palisade fence
or via a ground mounted transformer in a kiosk located
inside the palisade fence. The precise location of the pole
mounted transformer and the ground mounted
transformer, as the case may be, are site specific and will
be by agreement with EirGrid.

Note 6:
The current layout arrangement has been designed to
enable this station to be extended in the future to a c-type
or ring type busbar station while minimizing outage
requirements.

Note 7:
Requirement & position of SA/CT/VT in the customer
compound is to be determined by the customer. It is the
responsibility of the customer to ensure that their
transformer is suitably protected from over voltages.

Note 8:
Minimum electrical clearances shall comply as outlines in
EirGrid general requirements specification
XDS-GFS-00-001.

Note 10:
A detailed arrangement shall consider proximity of the
property boundary fence to the palisade fence, ensuring
that it cannot be used as a climbing aid to scale the
palisade fence.
Arrangement shall be site specific and shall be agreed
with EirGrid during the detailed design phase.

Note 12:
Interface kiosk location is indicative. final position to be
agreed with EirGrid.

Note 13:
The customer should allow space for a future transformer
connection in the area adjacent to the customer
compound and transmission station.

Note 14:
PI foundations positioned adjacent to the VTS should be
designed such that, upon future development of the
station, the may be utilised as foundations for CTS.
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EirGrid Substation Design Notes:

Note 1:
This is a conceptual design for guidance only. All
dimensions and references given are indicative only.
Layout to be further optimized during detailed design
pending specific equipment supplier and site details.

Note 2:
Relocation or additional post insulators may be required,
subject to detail design. Not shown for clarity.

Note 3:
Vehicular access to all HV plant shall be permitted
without the need for unnecessary proximity outages.
Consideration of LV cable trench layouts and
traffic-bearing trench covers shall be considered during
detailed design.

Note 4:
Lightning mast, LV trench duct routes,
marshalling/interface cabinets and lighting fixtures shall
be considered during detailed design.

Note 5:
Refer to the auxiliary supply functional specification
XDS-GFS-08-001 for LV power supply requirements. The
secondary mains LV supply is to be provided from the
local MV distribution network. This can be via a pole
mounted transformer located outside the palisade fence
or via a ground mounted transformer in a kiosk located
inside the palisade fence. The precise location of the pole
mounted transformer and the ground mounted
transformer, as the case may be, are site specific and will
be by agreement with EirGrid.

Note 6:
The current layout arrangement has been designed to
enable this station to be extended in the future to a c-type
or ring type busbar station while minimizing outage
requirements.

Note 7:
Requirement & position of SA/CT/VT in the customer
compound is to be determined by the customer. It is the
responsibility of the customer to ensure that their
transformer is suitably protected from over voltages.

Note 8:
Minimum electrical clearances shall comply as outlines in
EirGrid general requirements specification
XDS-GFS-00-001.

Note 10:
A detailed arrangement shall consider proximity of the
property boundary fence to the palisade fence, ensuring
that it cannot be used as a climbing aid to scale the
palisade fence.
Arrangement shall be site specific and shall be agreed
with EirGrid during the detailed design phase.

Note 12:
Interface kiosk location is indicative. final position to be
agreed with EirGrid.

Note 13:
The customer should allow space for a future transformer
connection in the area adjacent to the customer
compound and transmission station.

Note 14:
PI foundations positioned adjacent to the VTS should be
designed such that, upon future development of the
station, the may be utilised as foundations for CTS.
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25516-351 - 110kV SUBSTATION COMPOUND

FUTURE EXPANSION AREA SHOWN DASHED

EirGrid Substation Design Notes:

Note 1:
This is a conceptual design for guidance only. All
dimensions and references given are indicative only.
Layout to be further optimized during detailed design
pending specific equipment supplier and site details.

Note 2:
Relocation or additional post insulators may be required,
subject to detail design. Not shown for clarity.

Note 3:
Vehicular access to all HV plant shall be permitted
without the need for unnecessary proximity outages.
Consideration of LV cable trench layouts and
traffic-bearing trench covers shall be considered during
detailed design.

Note 4:
Lightning mast, LV trench duct routes,
marshalling/interface cabinets and lighting fixtures shall
be considered during detailed design.

Note 5:
Refer to the auxiliary supply functional specification
XDS-GFS-08-001 for LV power supply requirements. The
secondary mains LV supply is to be provided from the
local MV distribution network. This can be via a pole
mounted transformer located outside the palisade fence
or via a ground mounted transformer in a kiosk located
inside the palisade fence. The precise location of the pole
mounted transformer and the ground mounted
transformer, as the case may be, are site specific and will
be by agreement with EirGrid.

Note 6:
The current layout arrangement has been designed to
enable this station to be extended in the future to a c-type
or ring type busbar station while minimizing outage
requirements.

Note 7:
Requirement & position of SA/CT/VT in the customer
compound is to be determined by the customer. It is the
responsibility of the customer to ensure that their
transformer is suitably protected from over voltages.

Note 8:
Minimum electrical clearances shall comply as outlines in
EirGrid general requirements specification
XDS-GFS-00-001.

Note 10:
A detailed arrangement shall consider proximity of the
property boundary fence to the palisade fence, ensuring
that it cannot be used as a climbing aid to scale the
palisade fence.
Arrangement shall be site specific and shall be agreed
with EirGrid during the detailed design phase.

Note 12:
Interface kiosk location is indicative. final position to be
agreed with EirGrid.

Note 13:
The customer should allow space for a future transformer
connection in the area adjacent to the customer
compound and transmission station.

Note 14:
PI foundations positioned adjacent to the VTS should be
designed such that, upon future development of the
station, the may be utilised as foundations for CTS.
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EirGrid Substation Design Notes:

Note 1:
This is a conceptual design for guidance only. All
dimensions and references given are indicative only.
Layout to be further optimized during detailed design
pending specific equipment supplier and site details.

Note 2:
Relocation or additional post insulators may be required,
subject to detail design. Not shown for clarity.

Note 3:
Vehicular access to all HV plant shall be permitted
without the need for unnecessary proximity outages.
Consideration of LV cable trench layouts and
traffic-bearing trench covers shall be considered during
detailed design.

Note 4:
Lightning mast, LV trench duct routes,
marshalling/interface cabinets and lighting fixtures shall
be considered during detailed design.

Note 5:
Refer to the auxiliary supply functional specification
XDS-GFS-08-001 for LV power supply requirements. The
secondary mains LV supply is to be provided from the
local MV distribution network. This can be via a pole
mounted transformer located outside the palisade fence
or via a ground mounted transformer in a kiosk located
inside the palisade fence. The precise location of the pole
mounted transformer and the ground mounted
transformer, as the case may be, are site specific and will
be by agreement with EirGrid.

Note 6:
The current layout arrangement has been designed to
enable this station to be extended in the future to a c-type
or ring type busbar station while minimizing outage
requirements.

Note 7:
Requirement & position of SA/CT/VT in the customer
compound is to be determined by the customer. It is the
responsibility of the customer to ensure that their
transformer is suitably protected from over voltages.

Note 8:
Minimum electrical clearances shall comply as outlines in
EirGrid general requirements specification
XDS-GFS-00-001.

Note 10:
A detailed arrangement shall consider proximity of the
property boundary fence to the palisade fence, ensuring
that it cannot be used as a climbing aid to scale the
palisade fence.
Arrangement shall be site specific and shall be agreed
with EirGrid during the detailed design phase.

Note 12:
Interface kiosk location is indicative. final position to be
agreed with EirGrid.

Note 13:
The customer should allow space for a future transformer
connection in the area adjacent to the customer
compound and transmission station.

Note 14:
PI foundations positioned adjacent to the VTS should be
designed such that, upon future development of the
station, the may be utilised as foundations for CTS.
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SCALE
LIGHTING COLUMN & SURROUND DETAIL
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600x600x100mm DEEP LEAN
MIX CONCRETE BASE
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3.
2

110mmØ SUPPLY DUCT TO
LAMP STANDARD

CONCRETE PIPE

CONCRETE BACKFILL

150mm THICK TOP LAYER
OF STONE CONSISTING OF
50mm SINGLE SIZED
CRUSHED LIMESTONE

0.6

50mm HYDRODARE FOR
EARTH WIRE

GL0.
15

GALVANISED STEEL
LIGHTING COLUMN

SCALE
COMPOUND DETAIL
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0.
25

0.
15

EXISTING GROUND MINIMUM
BEARING CAPACITY TO BE
100 kN/m² SOFT AREAS TO BE
FILLED AND COMPACTED
WITH 6F2 CRUSHED STONE

150 mm COMPOUND STONE
(COMPACTED 50mm SINGLE SIZED
CRUSHED LIMESTONE) ON;
TERRAM 1300 GEOTEXTILE OR
SIMILAR APPROVED ON;
TOP OF 250mm CAPPING LAYER
COMPACTED 6F1 CRUSHED STONE.

GL

COMPOUND STONE

GEOTEXTILE

CAPPING LAYER

EXISTING GROUND

SCALE
SECTION THROUGH CONCRETE ACCESS ROAD

1:20
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0.
2

4.5

REINFORCED CONCRETE SLAB WITH C503 MESH (50mm COVER) MIN 300mm LAPS AND U4 BRUSHED FINISH ON;
50mm CONCRETE BLINDING ON;
MIN 300mm DEEP COMPACTED CL804 HARDCORE TO SUITABLE BEARING STRATA.

GL 2.5% FALL

SCALE
CONCRETE ACCESS ROAD CONTRACTION JOINT

1:10
D4

50mm DEEP SAWCUT

GL

CONTRACTION JOINTS MAX. 14m C/C CONTRACTION JOINTS SHOULD COMPRISE OF THE FOLLOWING:
· A SAWN GROOVE JOINT 10mm WIDE AT LEAST 1/4 THE SLAB DEPTH
· DOWEL BARS SHALL BE 20mm Ø AT 300mm SPACING CONFORMING TO IS EN

10060 AND IS EN 13877-3 WITH A MINIMUM TENSILE STRENGTH OF 250 MPA
· A SEALING GROOVE (SEALS SHALL BE HOT APPLIED SEALANTS TYPE N1 OR

TYPE F1 COMPLYING WITH IS EN 14188-1 AND APPLIED IN ACCORDANCE
WITH BS 2499-2)

DOWEL BAR
REINFORCEMENT STOPPED 30mm

SHORT BOTH SIDES OF JOINT

SCALE
CONCRETE ACCESS ROAD EXPANSION JOINT

1:10
D5

GL

SEAL

DOWEL BAR COVERED BY
APPROVED SHEATH

JOINT FILLER

EXPANSION JOINTS MAX. 42m C/C EXPANSION JOINTS SHOULD COMPRISE OF THE FOLLOWING:
· A JOINT FILLER BOARD 25mm THICK SELF EXPANDING CORK SEAL OR FROM

ANOTHER APPROVED COMPRESSIBLE MATERIAL
· DOWEL BARS IN AN APPROVED SHEATH SHALL BE 25mm Ø AT 300mm

SPACING CONFORMING TO IS EN 13877-3 WITH A MINIMUM TENSILE
STRENGTH OF 250MPA

· A SEALING GROVE AS ABOVE

REINFORCEMENT STOPPED 30mm
SHORT BOTH SIDES OF JOINT
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SCALE
RAINWATER HARVESTING TANK - PLAN VIEW
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SCALE
RAINWATER HARVESTING TANK - SECTION
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SCALE
FOUL HOLDING TANK - PLAN VIEW
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SCALE
FOUL HOLDING TANK - SECTION
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110mm OVERFLOW TO SOAKAWAY110mm INLET

MANHOLE COVER

LEAF FILTER

SUBMERSIBLE PUMP

PUMP CABLE

110mm OVERFLOW TO SOAKAWAY110mm INLET
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5m

3m

REINFORCED CONCRETE
FOUNDATION FOR TANK

RAINWATER HARVESTING
TANK

RAIN WATER PIPE
CONNECTION TO WC

COMPETENT BEARING
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SQUARE DUCTILE IRON
COVER &

FRAMES CLASS D400 TO I.S.
E.N.

124:1994
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WALLS
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60
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100mm DIAMETER INLET
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WALLS AND SLAB

HIGH WATER LEVEL
ALARM TO BE FITTED AND
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REINFORCED COVER
SLAB TO DESIGNED FOR

TRAFFIC LOADING

SQUARE DUCTILE IRON COVER &
FRAMES CLASS D400 TO I.S. E.N.

124:1994

CONCRETE BENCHING TO
FALLS

COMPOUND GROUND LEVEL

50mm CONCRETE BLINDING

AIR VENT
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18m LIGHTNING POLE - PLAN VIEW
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SCALE
FENCE - ELEVATION
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SCALE
SECTION A-A
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1

0.
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0.65

1
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0.068 0.05
2.75 c/c

GL

100 x 55 x 8 RSJ GALVANISED POSTS

50 x 50 x 5mm ANGLE RAILS
CONNECTED TO POSTS USING
ANGLE BRACKET SYSTEM WITH M12
x 30mm CUP SQUARE COACHBOLT
WITH PERMACONE NUT

PALES WELDED WITH 3mm FILLET
WELD TO 50 x 50 x 5mm ANGLE RAILS

0.65

1

0.
9

0.
1

2.
6

50mm SQUARE LUG EARTHWIRE CONNECTED
TO EXISTING EARTH GRID

PALES WELDED WITH 3mm FILLET WELD TO 50 x
50 x 5mm ANGLE RAILS

50 x 50 x 5mm ANGLE RAILS CONNECTED TO
POSTS USING ANGLE BRACKET SYSTEM WITH
M12 x 30mm CUP SQUARE COACHBOLT WITH
PERMACONE NUT

GL

650x650x1000mm DEEP REINFORCED
CONCRETE FOUNDATION

650x650x1000mm DEEP REINFORCED
CONCRETE FOUNDATION

SCALE
GATE ELEVATION
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CONCRETE FOUNDATION

CONCRETE FOUNDATIONS TO LATER
DETAIL

200 x 200 x 6.3mm SHS BOX SECTION

80x40x4RHS

PERSONNEL GATE
TO SITE ONLY

80x40x4RHS

200x200 STRUCTURAL OPE
50x50 FLAT MS PLATE WITH
15mm EYE HOLE FOR PADLOCK

GL

80x40x4RHS

50mm SQUARE LUG EARTHWIRE CONNECTED
TO EARTH GRID

COPPER BOND WITH LOOP FLEXIBILITY

SCALE
ANTI-CLIMBING AID
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0.
4ANTI CLIMBING DEVICE FIXED TO

SUPPORT BRACKET

ANTI CLIMBING DEVICE FIXED
TO CORNER POST

3.5mm PALE BLADES TO BE
CORRUGATED WITH TRIAD HEADS

SCALE
SINGLE GATE DETAIL
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100x100 RHS POST
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50mm SQUARE LUG EARTHWIRE CONNECTED
TO EARTH GRID
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SCALE
FENCE ELEVATION
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SCALE
SECTION A-A
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SCALE
ENTRANCE GATE ELEVATION
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A
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45
0

45
0

30
0

15
0

60
0

2500 2500

CONCRETE RAIL 100 X 80 X 2490 mm STRANDED PVC COATED
GLAVANISED STEEL WIRE

CONCRETE POST 100 x
150 x 2000 mm

450 x 450 x 600 mm DEEP
C28/35 CONCRETE

FOUNDATION

TOP SOIL

NOTE: CHECK
FOR EARTH
GRID BREAKS

20
0

45
0

45
0

30
0

15
0

60
0

450

114.3 x 3.6 THICK GALVANISED STEEL
POST WITH 4.8 mm THICK

GALVANISED STEEL CAPPING PLATE
WELDED TO POST 5500

20

CONCRETE POST48.3 x 2.9 THICK OUTER RAILS

GALVANISED STEEL TUBULAR STEEL GATES

380 x 4.8 BRACING 380 x 4.8 BRACING

SLIDE BOLT
LATCH

42.4 x 2.6 THICK
HORIZONTAL AND
VERTICAL RAILS

20 mm HOLE DRIED TO RECEIVE
EYEBOLTS

15
0

10
00

A393 MESH REINFORCEMENT 500 mm WIDE x 400 mm DEEP PLINTH
UNDER SITE ENTRANCE GATES

40
0

600 x 600 x 1000 mm DP C28/ 35
CONC. FOOTING AT GATE
POSTS ( AVG. GATE POST

LENGTH 2.2 m)

250 mm x 250 mm x 4.8 mm
THICK BASE PLATE
CONTINUOUSLY. 6 mm CFW
WELDED TO POST

14
00

CONCRETE POST 100 x
150 x 2000 mm
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RELAY TOWER PLAN
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SCALE
 SECTION THROUGH 110kV CABLE - IN TREFOIL FORMATION IN ROADWAY
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DUCTS LAID IN CBGM B (CL 822)
COMPACTED TO CL. 813.10 AND
TABLE 8/4 OF TII SPECIFICATION FOR
ROADWORKS (15N/mm² AFTER 7 DAYS)

75

FINISHED ROAD LEVEL

RED CABLE MARKER STRIP 2.5mm
THK, MINIUM WIDTH TO EXTENT OF
125mm DUCTS

YELLOW MARKER WARNING TAPE
500mm WIDE

12mm DIAMETER PULL
ROPES IN ALL DUCTS.

BACKFILL AND REINSTATEMENT
- SEE NOTE 7

WARNING TAPE
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D1
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D3

150 150

RED CABLE MARKER STRIP 2.5mm
THK, MINIUM WIDTH TO EXTENT OF
160mm DUCTS

12mm DIAMETER PULL
ROPES IN ALL DUCTS.

825

75

C

COMPACTED BACKFILL (CL. 804)

A=125mm O.D. HDPE ESB APPROVED DUCT, SDR=17.6
D=160mm O.D. HDPE ESB APPROVED DUCT, SDR=21
C = 63MM : ECC EARTH CONTINUITY CONDUCTOR
ALL DIMENSIONS IN MILLIMETERS

SCALE
SECTION THROUGH 110kV CABLE - IN TREFOIL FORMATION IN SOFT LANDSCAPED AREA

1:20
D3

FINISHED GROUND
LEVEL

EXCAVATED TOPSOIL
REINSTATEMENT

DUCTS LAID IN CBGM B (CL 822)
COMPACTED TO CL. 813.10 AND
TABLE 8/4 OF TII SPECIFICATION FOR
ROADWORKS (15N/mm² AFTER 7 DAYS)

RED CABLE MARKER STRIP 2.5mm
THK, MINIUM WIDTH TO EXTENT OF
125mm DUCTS

YELLOW MARKER WARNING TAPE
500mm WIDE

12mm DIAMETER PULL
ROPES IN ALL DUCTS.
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RED CABLE MARKER STRIP 2.5mm
THK, MINIUM WIDTH TO EXTENT OF
160mm DUCTS

12mm DIAMETER PULL
ROPES IN ALL DUCTS.

COMPACTED BACKFILL (CL. 804)
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A=125mm O.D. HDPE ESB APPROVED DUCT, SDR=17.6
D=160mm O.D. HDPE ESB APPROVED DUCT, SDR=21
C = 63MM : ECC EARTH CONTINUITY CONDUCTOR
ALL DIMENSIONS IN MILLIMETERS

SCALE
SECTION THROUGH 110kV CABLE - IN TREFOIL FORMATION IN WIND FARM ACCESS TRACK

1:20
D4

FINISHED TRACK
LEVEL

ROAD BUILD-UP AS PER WIND
FARM DETAILED DRAWINGS

DUCTS LAID IN CBGM B (CL 822)
COMPACTED TO CL. 813.10 AND
TABLE 8/4 OF TII SPECIFICATION FOR
ROADWORKS (15N/mm² AFTER 7 DAYS)

RED CABLE MARKER STRIP 2.5mm
THK, MINIUM WIDTH TO EXTENT OF
125mm DUCTS

YELLOW MARKER WARNING TAPE
500mm WIDE

12mm DIAMETER PULL
ROPES IN ALL DUCTS.

RED CABLE MARKER STRIP 2.5mm THK,
MINIUM WIDTH TO EXTENT OF 160mm
DUCTS

12mm DIAMETER PULL ROPES IN ALL
DUCTS.

BACKFILL WITH COMPACTED EXCAVATED MATERIAL IN
LAYERS OF 150mm TO AVOID RESIDUAL CONSOLIDATION AND
TO IMPROVE THERMAL PROPERTIES. (Cl. 804/808 COMPACTED
IN ACCORDANCE WITH Cl. 802 TO BE USED AS BACKFILL
MATERIAL WHEN NEAREST POINT OF TRENCH IS WITHIN ONE
METER OF PAVED EDGE OF A NATIONAL/REGIONAL ROAD.)
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A=125mm O.D. HDPE ESB APPROVED DUCT, SDR=17.6
D=160mm O.D. HDPE ESB APPROVED DUCT, SDR=21
C = 63MM : ECC EARTH CONTINUITY CONDUCTOR
ALL DIMENSIONS IN MILLIMETERS

SCALE
SECTION THROUGH DUCTING IN FLAT FORMATION

1:20
D2

C

30
0 

m
ax

m
in

 4
50

4 X 400MM ESBN YELLOW WARNING
TAPE ACROSS FULL WIDTH OF
TRENCH

6x200mm* ESBN RED CABLE MARKER STRIPS LINKED TO
6x200mm* WIDE GALVANIZED STEEL PLATES, MESH AND STEEL PLATES
TO EXTEND 1m EITHER SIDE OF SERVICE

A393 MESH TO BE INSTALLED UNTIL STAND
COVER IS ACHIEVED OVER HV DUCTS AND
COMMUNICATION DUCTS
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1568

A=125mm O.D. HDPE ESB APPROVED DUCT, SDR=17.6
D=160mm O.D. HDPE ESB APPROVED DUCT, SDR=21
C = 63MM : ECC EARTH CONTINUITY CONDUCTOR
ALL DIMENSIONS IN MILLIMETERS

5No. HDPE DUCTS WITH 12mm DIAMETER PULL ROPES, DUCTS LAID IN
C25/30 CONCRETE. COMMS DUCT LOCATED EITHER SIDE OF POWER
DUCTS WITH MINIMUM 75mm SEPARATION. 63mm EARTH CONTINUITY
DUCT (ECC) TO BE INCLUDED WHEN REQUIRED

BACKFILL AND REINSTATEMENT -
SEE NOTE 7

C25/30 CONCRETE TO BE IN ACCORDANCE WITH
SPECIFICATION FOR ROAD WORKS 1000. 20mm MAX SIZE
OF AGGREGATE, WITH MINIMUM DUCT SPACING OF 75mm.
MIN. COVER TO STEEL - 50mm.

NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETRES AND
LEVELS IN METRES UNLESS NOTED
OTHERWISE.

2. USE FIGURED DIMENSIONS ONLY. DO NOT
SCALE.

3. DRAWINGS TO BE READ IN CONJUNCTION
WITH ALL RELEVANT PLANNING APPLICATION
DOCUMENTS.

4. DESIGN IS SUBJECT TO EIRGRID DESIGN
APPROVAL.

5. NO EXCAVATION SHALL COMMENCE UNTIL
THE CONTRACTOR HAS CONSULTED UP TO
DATE SERVICES DRAWINGS AND CARRIED
OUT AN ELECTROMAGNETIC LOCATOR (EML)
SCAN.

6. HAND DIG ONLY WITHIN 500mm OF EXISTING
SERVICES.

7. BACKFILL AS PER GUIDELINES FOR THE
OPENING, BACKFILLING AND
REINSTATEMENT OF OPENINGS IN PUBLIC
ROADS (2015).

COPYRIGHT AND OWNERSHIP OF THIS DRAWING IS VESTED IN MABLE
CONSULTING ENGINEERS. NO PART OF THIS DOCUMENT MAY BE
REPRODUCED OR TRANSMITTED IN ANY FORM OR STORED IN ANY
RETRIEVAL SYSTEM OF ANY NATURE WITHOUT THE WRITTEN PERMISSION
OF MABLE CONSULTING ENGINEERS AS COPYRIGHT HOLDER EXCEPT AS
AGREED FOR USE ON THE PROJECT FOR WHICH THE DOCUMENT WAS
ORIGINALLY ISSUED. ©

ALL RIGHT RESERVED BY THE LAW OF COPYRIGHT AND BY INTERNATIONAL
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ENGINEERS. ©
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