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1.0 SCOPE

Scope of this Specification is to give a guide for the layout and construction details for
the building of indoor secondary substations, to uniform design, layout, shape and
architecture of substations throughout the entire complex. This Specification applies to
normal type substations; particular requirements for "blast resistant substations” are
given in para 4.

2.0 GENERAL

This Specification shall be read in conjunction with the DESFA Job Specification No.
721/2. 1t shall be applied to:

- secondary, low voitage, single or double ended substations,

- secondary, low and medium voltage, single and double ended substations
(separate primary supply or tapped feeder supply).

Different solutions depending on substation with respect to main access road and
to unit plant, have been considered.
For the selection of the applicable layout see TABLE 1.

3.0 BASIS OF DESIGN

This specification of substations is conceived taking into consideration:

- safety clearance from sources of hazard of fire and explosion,
- easy of access from roads,

- modular construction of building,

- expansion possibility,

- equipment layout,

- battery room,

- safety of personnel,

- cable laying,

- lighting, sockets outlets and telecommunication,
- earthing,

- architectural

REVISION: 1 - LNG PLANT - 7211
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3.1 SUBSTATION LOCATION

The substation building and relevant outdoor facilities (transformers, link disconnecting
boards etc.) shall be located in an unclassified location (unless otherwise specified at
least 15 m away from the nearest source of hazard) and the substation will be
considered as "naturally non hazardous location".

Pressurizing of the substation room will be provided only where specified, to prevent
possible entrance of sand and dust. Being the Substation cable room open all around
(except along the transformer yard for fire protection, see figure 13, the substation is
suitable to be positioned over a 0,6 m aboveground classified hazardous location.

Safety distances from sources of hazard shall be considered for future substation
expansion (building and transformer yard).

The substation building in respect to the orientation shown on the layout figure is
indicative; if required to minimize the length of outgoing cables, the building may be
overturned, leaving the transformers yard still at road side.

3.1.1 PARTICULAR REQUIREMENTS FOR LNG PLANT SUBSTATIONS

The substations should be located, as far as possible, away from the prevailing winds
down-wind the LNG storage tanks.

The substations should be protected by the radiated heat resulting from an LNG fire.
(i.e. selection of location, or other fire protection means should be considered).

The substations dedicated to serve the LNG tanks should be located in such a way
that fire in one tank will not adversely affect the substation of another tank.

Central Heating Ventilating and Air Conditioning system will be provided for the
substations. The system will also keep a positive overpressure inside the building.

3.2 ACCESSIBILITY FROM THE ROAD

The substation building and the outdoor facilities shall be easily accessible from the
road.

To make easy the transformer installation and removal, transformer yard shall be
located along the main access road.

A 6 m wide free area for transportation and unioading of equipment to be installed
inside the substation building shall be provided at equipment door side, as shown on
the layout figures. In case of expansion, same free area shall be foreseen, from future
substation limit.

REVISION: 1 -LNG PLANT - 72111
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3.3 BUILDING CONSTRUCTION
3.3.1 SUBSTATION BUILDING

Substation building construction shall be "modular type" this will allow a considerable
economy in substation structural design. Two standard modules have been adopted:

a. 5 x 4 m module, to be used for small substation buildings, having single row
of switchboards;

b. 10 x 4 m module, to be used for substation buildings having two rows of
switchboards and common operating aisle.

Both module (a. and b.) of substation buildings shall be designed having the total
length muitiple of 4 m. The total length of substation shown in FIGURES 1 to 12 is
indicative and referred to an hypothetical amount of switchboards; the substation
lengths may be modified depending on actual switchboards dimensions.

3.3.2 SWITCHROOM FLOOR

Switcr;room floor shall be designed for an average weight of switchboard of 1000 kg
per m?,

To enable the construction of substation building before the finalization of internal
layout of switchroom positioning of switchboards, the substation structure shall be
designed to permit the erection of switchroom floor at later time, by adopting the
following criteria (*):

a. the floor supporting beams shall form part of substation structure;

b. the floor slab may be cast-in-place after definition of internal layout, leaving
required holes for cables (see FIGURE 24); or alternatively to b.;

c. prefabricated beams placed according switchroom layout and holes for

cables to be made on the concrete casted-in-place on corrugated metal
flashing laid on beams (see FIGURE 23).

34 EXPANSION
If specified, the switchroom shall be designed taking into account equipment future

expansion requirements. Expansion space shall be foreseen at one end for single
ended switchboards and at both ends for double ended switchboards.

If specified, building extension, including transformer yard shall be considered.

(*) The position of holes for cable entry depends on definition of switchboard
type and arrangement of switchroom, which is generally possible only at
advanced stage of engineering.

REVISION: 1 -LNG PLANT - 7211
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Extension space shall be foreseen at one side of the building (generally at equipment
door side), to permit addition of future modules.

The wall and building structure, at site of future extension shall be foreseen to permit
the warks for building extension and wall removal with the minimum disturbing of plant
operation.

3.5 EQUIPMENT LAYOUT

Equipment inside substation building shall be arranged to allow easy operation, easy
transportation and installation, considering also the future installations. Table 2 gives
the minimum clearances; they shall be increased on the base of equipment
manufacturer's requirements.

Ventilation pressurizing and cooling.

Definition of ventilation pressurizing and cooling shall be scope of DESFA Job
Specification No. 721/2,

In the FIGURES 1 to 12 is indicated only position of possible pressurizing and cooling
equipment.

The position of transformers boxes in relation to the building shall be fixed depending
on power center layout and bus-bar duct arrangement, if this solution is adopted (see
FIGURE 16).

Clearances inside distribution transformer boxes are shown on FIGURES 14 & 15.

3.6 BATTERY ROOM

The battery room (if any) shall be completely separated from the switchroom to avoid
propagation inside the switchroom of gases released by the battery during the fast
recharging (1).

Two openings on different walls and elevations shall be provided to permit or natural

ventilation in order to facilitate, the outflow of battery gases. A filter shall be placed on

the lower opening of the battery room to prevent the insert of dust and other impuirities.

1| The louver installed in the battery room openings shall be shut down in the case the
fire extinguish system is activated.

Air inlets to be located near the floor & outlet openings at the high point in the room.
Minimum Inlet & Outlet Area (A): With natural ventilation, the minimum inlet and outlet
area is calculated as follows:

A should be greater than or equal to 28 x Q (sg. cm).

The following formula is to calculate the hourly exchange of air volume, Q in Cubic
Meters / hour recommended for battery rooms.

Q = 0.05 x n x | (cubic meter / hour)

Where:

n = number of cells

| = Value for the current from table of ELOT EN 60272-2

(1) Battery type, capacity and charging rate limits requiring separate battery room are under

consideration.
REVISION: 1 -LNG PLANT - 72111
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Access to battery room shall be direct from outside of building.

The battery room floor shall be acid resistant; the possible acid liquid leakages shall be
collected and discharged to the acid sewer or basin.

For pressurized substations, the pressurizing system shall be completely separated
from the rest of substation building; in order to limit the leakage of pressurizing air, the
two openings for out-flowing of hazardous gases shall be provided with suitable
adjustable flappered closing.

Details of battery room are shown indicatively in FIGURE 17.
SAFETY OF PERSONNEL

Two doors, located on the opposite side of substation building shall be provided to
facilitate the operating personnel to escape in case of fire or explosion inside the
substation.

The doors (personnel and equipment) must be provided with quick opening devices
(panic bolts); the same concept shall be extended to battery room door and
transformer box doors. For pressurized substation the doors shall be gasketed and
permanently closed to prevent the out-flow of the pressurizing air.

Safety provisions against direct and indirect contacts with live parts are not
considered in this specification.

Safety signs and portable safety provisions.

Refer to specification for safety signs and portable safety provisions.

CABLE LAYING FACILITIES

To facilitate cable laying from/to equipment, a cable room 2 m high (from grade to
switchroom finished floor) shall be provided under the switchroom floor.

Suitable continuous ladder type cable racks shall be installed in this cable room (2).
The space under cable room from grade to the cable laying bed depth (1 m about)
shall be sand filled after cable laying. Power cables shall be as far as possible laid in
sand up to the point of vertical projection of cable entry into the switchboard; this type
of laying shall be maximized for substations located in countries where the ambient
temperature is high.

LIGHTING, SOCKETS OUTLETS AND TELECOMMUNICATIONS
Normal and emergency lighting shall be provided at substation building.

a. Normal lighting.

(2) Typical details of cable racks are under consideration.

REVISION: 1 - LNG PLANT - 7211
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- Normal lighting shall preferably be by fluorescent lighting fixtures fed by
the auxiliary board (lighting section).

- Normal lighting inside substation building shall be controlled by
changeover switches positioned at doors.

- Normal lighting outdoor substation building and in transformer boxes
shall be automatically controlled together with general outdoor lighting.

b. Emergency lighting.

A skeleton emergency lighting system shall be provided by means of
connecting to the emergency circuit some fluorescent tubes belonging
to normal lighting fixture.

The emergency circuit shalt be fed from D.C. board, and shall be controlied by
change-over switches at doors.

- A portable lighting fixture with incorporated battery and battery charger
shall be provided in each substation building.

- Safety autonomous lighting fixtures will be provided above the
substation doors (i.e. EXIT signs).

o} Lighting fixture and switch in battery room shall be explosion proof:
(EExd-Il C-T3).

d. Telecommunication.
If specified, the following telecommunication apparatus shall be provided at
substation.

- A sound powered telephone set connected with the primary distribution
substation.

- A sound powered telephone set connected with the primary

- A manual operated fire alarm station, positioned outside substation
building.

- The suitable number of automatic fire alarm detectors, positioned inside
the substation building, on ceiling, preferably above main switchboards.

e. Sockets Outlets.
Unless otherwise specified, the following sockets outlets shall be provided at
substation:

- inside substation building, three 16 A, single phase plus protective earth
(SPH + PE) lighting sockets;

REVISION: 1 - LNG PLANT - 7211
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- inside each transformer box, one 63 A, three phase plus protective
earth (3 PH + PE) power socket and one 16 A, single phase plus earth
(SPH + PE) lighting socket.

f. The indicative layouts, for lighting and telecommunication are shown on
FIGURE 18.

3.10 For earthing of substation equipment, metal structures, concrete structure (steel
reinforcement bars), doors and fences, refer to DESFA Job Specification No. 710/1.

3.11 SUBSTATION ARCHITECTURE

Substation (building and outside facilities) shall be finished, painted etc., as per
architectural drawings.

4.0 ADDITIONAL REQUIREMENTS FOR BLAST RESISTANT SUBSTATIONS

41 SCOPE

Scope of this paragraph is to indicate the particular additional requirements, which
applied to normal standard secondary substation, give the design guide for the
standard of blast resistant secondary substation.

a. Building Construction

Building walls, floor, roof, doors and platform shall be structured to withstand
the applicable blast pressure.

b. Substation Equipment

All outdoor equipment such as transformers, link disconnecting boards, bus
bars ducts cables, fences, lighting fixtures etc. shall be anchored to withstand
the blast pressure.

C. Battery Room Openings

To prevent damaging inside battery room in case of blast, the battery room
opening shall be provided with suitable steel plate shutter (see indicative detail
2in FIGURE 17).

REVISION: 1 - LNG PLANT - 7211
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TABLE 1

SUBSTATION LAYOUT SELECTION

‘_ Substation Location
Voltage Tvpical Pri
Distribution Di);pram Srlmalry Plant and Plant and Remarks
Level g upply Access Road Access Road
| at Same Side at Opp. Side
Direct
Single ended FIGURE 1 FIGURE 2
Low voltage
(Power motor
Contro| Center) DOUb'e ended FIGURE 3 FIGURE 4
— FIGURE 5 FIGURE 6
Low voltage Single ended
(Power motor Trough link
contral center) disc. Board FIGURE 7 FIGURE 8
and ‘ )
Direct FIGURE 9 FIGURE 10
medium volt. Double ended
switchgear ;
( gear) Througn link FIGURE 11 FIGURE 12
disc. board
REVISION: 1 -LNG PLANT - 7211
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TABLE 2

CLEARANCE DIMENSIONS (REFER TO FIGURES 1 TO 12)

Symbol Minimum (*) Description | Remarks
Clearances
A ) 1500 ' Swithgear, in front of operating
| side

B | 1200 ‘L.V. control center, in front of
: operating side

C 750 L.V. switchgear and contro! center

from each end and from non
operating side

D 1200 Auxiliary boards, in front of
operating side

E 100 mm more than | Common operating aisle for
depth  of largest | switchgear, Control center &
equip. but not less | auxiliary boards (if any)

than dimension A

F 200 mm more than | Equipment door with For standard doors
depth  of largest see FIGURE 26
equipment |

G 200 mm more than | Equipment door height |
\ }highestequipmem i |

r () Clearances shall be increased if required by equipment manufacturers standards

REVISION: 1 -LNG PLANT - 72111
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LAYOUT—L.V. SINGLE ENDED SUBSTATION

(ACCESS ROAD AND PLANT AT SAME SIDE)
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FIGURE 2 — LAYOUT—L.V. SINGLE ENDED SUBSTATION
(ACCESS ROAD AND PLANT AT OPPOSITE SIDES)
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FIGURE 3 — LAYOUT-L.V. DOUBLE ENDED SUBSTATION
(ACCESS ROAD AND PLANT AT SAME SIDE)
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FIGURE 4 — LAYOUT—L.V. DOUBLE ENDED SUBSTATION
(ACCESS ROAD AND PLANT AT OPPOSITE SIDES)
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THE NEAREST SOURCE OF
HAZARD (SEE PARAGRAPH 3.1.1)
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FIGURE 5 — LAYOUT-L.V.& M.V. SINGLE ENDED SUBSTATION

(ACCESS ROAD AND PLANT AT SAME SIDE)
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FIGURE 6 — LAYOUT-L.V.& M.V. SINGLE ENDED SUBSTATION

(ACCESS ROAD AND PLANT AT OPPOSITE SIDES)

MINIMUM DISTANCE FROM
THE NEAREST SOURCE OF

HAZARD (SEE PARAGRAPH 3.1.1) PLANT AREA
X X x x X x x x X X x
o’ \ [} DA
8 Y A\l 1
"o}
PRESSURIZING AND _* ChBLE " © ChBLE ORECING | PRESSURIZING AND
COOLING EQUIPMENT ROUTING ROUTING _ ROUTING” COOLING EQUIPMENT
4000 0 4000 J . 4000 A 6000 |
i R (MINIMUM) —]
) 25
1 | b . e <X i___ ..... — =
—— AUX. BOARD o: o
] 1 /|
| 2
|
BATTERY M.V. SWITCHGEAR i /]
ROOM |
D | | EQuIPM/ |
4 DOOR - .
A
Ii .C.BOARD FUTURE uI /EXPANSION
PERSONNEL © C.B. TEST CABINET S SIDE
DOOR ALARM FUTURE /
PANEL —] —H>~
| T ./ |
LV. PMCC | \/ .
_J : |
o EARTHING 7\ -
/J/—f\é'RESTOR |
| FREE AREA FOR |
_TRANSFOR. BOXES, . . 0 L
PRESSURIZING AND SEE FIG.14&15) | | TRANSPORTATION AND- -
COOLING EQUIPMENT = . UNLOADING OF ELECT. |
- T T | EQuIPMENT, (
w . \ !
o
v
INCOMING 3 C '\ :
CABLE ROUTING  r— oo _ : , __INCOMING \
{ALTERNATIVE) S —— IS T REHRIARRARL R RERARRREL] ~ CABLE ROUTING
T—— ROAD EDGE
o T
G MAIN ACCESS ROAD ~ _ _ _ B _ -
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FIGURE 7 — LAYOUT-L.V.& M.V. TAPPED FEEDER,SINGLE ENDED SUBSTATION
(ACCESS ROAD AND PLANT AT SAME SIDE)

PRESSURIZING AND PRESSURIZING AND
COOLING EQUIPMENT Fcoounc EQUIPMENT
4000 0 4000 e 4000 . 6000 |

T (MINIMUM) |

- e e —— — — 5
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e “. N
TTERY v
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DOOR - _ : /
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7 ! i EARTHING | N/ |
/ I . !
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| outcoIN —t \ |
GOING I
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| ROUTING | = = —— — !
i | i .
| ! I oUTGOING ! L ! FREE AREA FOR |
! | CABLE (';’E';S?:H oo | TRANSPORTATION AND |
'| 4 - UNLOADING OF ELECT.
7 —ul ||l EQuIPMENT. |
F4 4] : .
RS ?-E-J 5y |/ v
PRESS LINK_DISCONN. S ““.r v
URIZING AND | BOARD . FIRE WALL m] | :
COOLING EQUIPMENT .. . — o &%J’ﬂcfa_%%ommc ¥
X A\
L INCOMING '
CABLE ROUTING ROAD EDGE 4
- (ALTERNATIVE)
MAIN ACCESS ROAD 2
T _Q— - - - - - - I - -
Jr -
X X X X X X X X J X X X
PLANT AREA
MINIMUM DISTANCE FROM
THE NEAREST SOURCE OF
HAZARD (SEE PARAGRAPH 3.1.1)
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FIGURE 8 — LAYOUT—L.V.& M.V. TAPPED FEEDER SINGLE ENDED SUBSTATION

(ACCESS ROAD AND PLANT AT OPPOSITE SIDES)

MINIMUM DISTANCE. FROM
THE NEAREST SOURCE OF

HAZARD (SEE PARAGRAPH 3.1.1) PLANT AREA
X X X X X X X X X X X
(=3 r A A - |
8 y \ !
n
PRESSURIZING AND QUTGOING QUTGOING QUTCOING | pRESSURIZING AND
COOLING EQUIPMENT ROUTING ROUTING ROUTING [ | COOUNG EQUIPMENT
4000 4 4000 N 4000 L 6000 |
! Bl K —‘ (MINIMUM) ‘
J_ ____;‘.___.__Ei—_._“ —"——-__.——'—7
-—D.C.BOARD © | -'
] : 0 /|
i L
BATTERY | | /|
ROOM M.V. SWITCHGEAR | s
D i /|
_4i : :
I—T_ AUX. BOARD FUTURE—' 8 JEXPANSION
PERSONNEL . I C.B. TEST CABINET \~ SSIDE -
DOOR ALARM , /
PANEL FUTURE —— EQUIPM. | \|
| = DOOR / |
LV. PMCC } ‘ Y ‘
PRESSURIZING AND EARTHING | \ :
COOLING EQUIP o
QUIPMENT _ Ve X RESISTOR _ i |

FREE AREA FOR |

TRANSFOR, BOXES | TRANSPORTATION. AND |,

LINK DISCONN,
BOARD (SEE FIG.14415) " UNLOADING OF ELECT. |
| EQuIPMENT. |
; o/ \
INCOMING C/ \
CABLE ROUTING _F—~— R&RoxmoanmnxfE o rerre ezt i __INCOMING
(ALTERNATIVE) ~ F~—-— VRIS "‘ RSN CABLE ROLmeo
Lere L '
WALL ROAD EDGE
_ __G_ MAIN ACCESS ROAD _ . _ ]
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LAYOUT-L.V.& M.V. DOUBLE ENDED SUBSTATION

(ACCESS ROAD AND PLANT AT SAME SIDE)

PRESSURIZING AND

COOLING EQUIPMENT COOLING EQUIPMENT
: 4000 i n 4000 L 4000 | 4000 L 6000 |
S
—D.C.BOARD " T enow) |
— -—;I——————E— = =¢——7
FUTURE ) c g
- - |
! l EXPAN_&?N
| ) | SIDE
5 : M.V. SWITCHGEAR ! :
|
i |
li AUX. BOARD FUTURE u ! I
PERSONNEL—}—— C.B. TEST CABINET ' “ / :
DOOR __ _ ALARM EQUIPM. , |
v //’ PANEL FUTURE*I DOOR | \ /
/ e | N EARTHING - '
/ | (
/ | L.v. PMCC | RESISTORS \ |
| outcom L rorre o : (L l
| Vans ’ .
| ROUTING e —— e ==
| e A 4
FREE AREA FOR -
£ F
i TRANSFORMER |BOXES (SEE FIGURES 14 AND 15) | TRANSPORTATION
— — —— AND UNLOADING OF
7 7] L b ELECTR. EQUIPMENT.
3 z ] 2
& & % |
B |
PRESSURIZING AND_ ‘
COOUNG EQUIPMENT FIRE WALL R
p— 1 \
L—— INCOMING L
CABLE ROUTING ROAD EDGE INCOMING B
- (ALTERNAT'VE) CABLE ROUT|NG r
| _ . ¢ MAIN ACCESS ROAD ~ N _ _ _ _ |
.
[=)
f=3
0
4 - -
I
X X X X X x X X X X X —_—
PLANT AREA MINIMUM DISTANCE FROM
. THE NEAREST SOURCE OF
HAZARD (SEE PARAGRAPH 3.1.1)
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FIGURE 10 — LAYOUT-L.V.& M.V. DOUBLE ENDED SUBSTATION
(ACCESS ROAD AND PLANT AT OPPOSITE SIDES)

MINIMUM DISTANCE FROM
THE NEAREST SOURCE OF
HAZARD (SEE PARAGRAPH 3.1.1)

PLANT AREA
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FIGURE 11— [AYOUT—L.V.& M.V. TAPPED FEEDER,DOUBLE ENDED SUBSTATION

(ACCESS ROAD AND PLANT AT SAME SIDE)

PRESSURIZING AND PRESSURIZING AND
COOLING EQUIPMENT COOLING EQUIPMENT
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EQUIPMENT o t \ |
KX " .
RS .
— [ |
— ¥
L ol
INCOMING
CABLE ROUTING ROAD EDGE INCOMING J
~-  (ALTERNATIVE) CABLE ROUTING T
_ __G MAN ACCESS ROAD _ _ _ - _ _ Ll
o
(=)
[=)
G
£ 4 4
_
X X X X X X X X X X X - —
PLANT AREA MINIMUM DISTANCE FROM
THE NEAREST SOURCE OF
HAZARD (SEE PARAGRAPH 3.1.1)
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FIGURE 12— LAYOUT—L.V.& M.V. TAPPED FEEDER,DOUBLE ENDED SUBSTATION

(ACCESS ROAD AND PLANT AT OPPOSITE SIDES)

MINIMUM DISTANCE FROM
THE NEAREST SOURCE OF
HAZARD (SEE PARAGRAPH 3.1.1)

PLANT AREA
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AUX. BOARD |
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]
|
3
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FIGURE 13 — TYPICAL SUBSTATION— SECTION AND DETAIL

SUN SHINE SCREEN
(SEE NOTES 2 AND 3)

E o g r
K M.V. £Q. booR|| L-V- %| ——— FIRE WALL
3| A WITCHG! PMC 31
8 / DETAIL" 1" 9 x
FINISHED | % ‘6‘ e REMOVABLE FENCE
FLOoR 3
o =
§ CABLE | ROOM S FINISHED
FINISHED g 3 _ vl GRADE
GRADE
R M?\'/«/A RS
A TRANSFORMER
g F TION PAD
REMOVABLE - SAND FILLING — | OUt‘fDA P
FENCE || EARTHING RESISTOR — \
1 Y
L. CABLE LAYING BED FIRE PROTECTION WALL

(ALONG ALL TRANSF. YARD)

SWITCHGEAR

CABLE PASSING
THROUGH HOLE

SMOOTH FINISH TO BE DEFINED
' ACCORDING MFR
GROUTING DRAWINGS

CAST—IN—-PLASE SLAB
OR PREFABRICATED
BEAM FLOOR

LA

L IRON CHANNEL BASEFRAME(SEE NOTE 1)

DETAIL ™17

NOTES:

1) THE SWITCHBOARD BASE FRAMES SHALL BE FLUSH FLOOR LEVEL MOUNTING
THIS MAY BE POSSIBLE POURING THE FLOOR GROUTING AFTER THE LAYING OF BASEFRAMES.

2) THE ELEVATION OF SUN SHINING PROTECTION SCREEN SHALL BE SUCH TO AVOID
THE OBSTRUCTION WITH THE BUS BAR DUCTS FROM TRANSFORMER TO SWITCHBOADS.

3) THE SUN SHINING PROTECTION SCREEN SHALL BE REMOVABLE TO ALLOW LIFTING
OF SKID MOUNTING TRANSFORMERS BY CRANES.

REVISION: 1 - LNG PLANT - 7211
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| FIGURE 14 - 630 & 1000 KVA TRANSFORMER BOX

‘k )

A
SUBSTATION BUILDING INSIDE

L L SIS
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{min.)

— AUXILIARY J.B.

900
(min.)
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|
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I

| L
I S—

— :
O oy 3.5 a ~ = =
- O 5 5955 L3 o 5E
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{ + ——
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FIGURE 15 — 1250 TO 2000 KVA TRANSFORMER BOX
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o
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ELEVATION ~A” ELEVATION "B"
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FIGURE 16 — BUS—BAR DUCT DETAILS '
i (FOR 1250 TO 2000 KVA TRANSFORMERS)
SINGLE ENDED PMCC—PLAN TYPICAL ELEVATION

INCOMER PANEL

| (SEE NOTE 1) BUS-BAR oum-—, _ E

| ,
£ T |
—
PMCC _J__ J’ FJ_E' [

T
! Fi
| +—— |BUS-BAR DUCT PMC G CONNECTION
77777 B 7777, 4
] —_ ==
| -
’ o CABLE ROOM 4
J
\\ ﬁn I ‘l ‘L {
TRANSFORMER TRANSFORMER

DOUBLE ENDED PMCC-—PLAN

——INCOMER—1 PANEL INCOMER-2 PANEL ——
(SEE NOTE 2) (SEE NOTE 2)

| 1

! ]
1] 1]
[ L]
' |

BUS—-BAR DUCT-2

. ! BUS—-BAR DUCT~1 l
A 1 777727 AL K
o

T

FIRE WALL[ - =Ij'x (SEE_NOTE 2.B)

| |
TRANSFORMER— 1J | TRANSFORMER--2

J\_lm 4 1oy

NOTES:

1) THE LOCATION OF INCOMER SHOULD BE SUCH TO ALLOW THE INSTALLATION OF A BUS—BAR DUCT
WITHOUT HORIZONTAL DEFLECTION,MAKING ONLY (IF ANY) LITTLE LONGITUDINAL
SHIFTING OF PMCC OR TRANSFORMER.

2) THE LOCATION OF INCOMERS SHOULD BE: A) INCOMER 1, SUCH TO ALLOW THE INSTALLATION OF
BUS—BAR DUCT 1 WITHOUT HORIZONTAL DEFLECTION, MAKING (IF ANY) LITTLE LONGITUDINAL
SIFTING OF PMCC OR TRANSFORMER—1. B) INCOMER 2, AS PER INCOMER 1 (IF POSSIBLE), OR SUCH
TO MINIMIZF THF 1 FNATH NF RIIS—-RAR NICT 2 (KFFPING TO MINIMUM THE DIMENSION "X*).

REVISION: 1 -LNG PLANT - 7211
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FIGURE 17— BATTERY ROOM

TO ACID SEWER

| (ALTERNATIVE)
[ ,
TO ACID SEWER F l+j . |
—_— 3
9] SLOPE
PRESSURIZING AND OPENING
SEE DET. 1&2
COOLING EOU:PMEET\K;—— >
(ONLY IF REQUIRED x PRESSURIZING AND BATTERY OF
) 1] COOLING EQUIPMENT I} ACCUMULATORS ||J_
A R 2 A (ONLY IF REQUIRED) ]
(;“_ B¢ N lé
<] ™ _L'/
ERE ACID RESISTANT PAVING—44]
LAYER OF LIGHT WEIGHT—I&Z
AU rj TO OBTAIN FLOOR SLOPE .
— / \ I CABLE ROOM T
— \ .
= | ool
B TO ACID SEWER .L\ AR
——
\ BATTERY OF SAND FILLING
oy ACCUMULATORS
PLAN SECTION "A—A"

A\

250,150
ADJUSTABLE
ADJUSTABLE FT

FLAPPERED T

N\

~ FLAPPERED
d CLOSING % /_ C(E?S'NG
4 (=) 7
LOUVER —-? 3 g 3 A 3
; o %
% BATTERY ROOM J 200 / BATTERY ROOM
INSIDE INSIDE
/ STEEL PLATE %
/ SHUTTER /
4 1 L
DETAIL—1 DETAIL—-2
OPENING FOR NORMAL OPENING FOR BLAST
SUBSTATION RESISTANT SUBSTATION
(+) —~ FOR PRESSURIZED SUBSTATION ONLY.
REVISION: 1 -LNG PLANT - 7211
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FIGURE 18 — LIGHTING AND TELECOMMUNICATION LAYOUTS

(A) LV. SINGLE ENDED S/S L.V.& M.V. DOUBLE ENDED SUBSTATION

—— '

—_ = = I::1
mr—FUTURE FUTURE

LEGEND

1X80W MERCURY VAPOR LIGHTING .{2X20W PORTABLE EMERGENCY MERGENCY CIRCUFT Fx][ﬁglEGA}’_rEDSON

GHTING FIXTURE LUORESCENT LIGHT.
FIXTURE (BRACKET MOUNTING.) CALL NOUNTING) QEFERED TO ONE TUBE ONLY).

E

1X36W FLUORESC.LIGHTING 3PH4PE,380V,63A ﬁj
8
@

R

POWERED TELEPHONE SET.
FIXTURE (CEILING MOUNTING.) POWER SOCKET. SOUND PO

1PH+PE,220V,16A

MANUAL OPERATED FIRE ALARM
POWER SOCKET. STATION.

2X35W LIGHTING FIXTURE
AS ABOVE.

CHANGE OVER SWITGH (2WAY) AUTOMATIC FIRE ALARM DETECTOR.

EXPL, PRODF(NR-T3), 1X#MIW
INCANDESCENT LIGHYING FIXTURE
{CEILUNG MOUNTING,) =

EXPL. PROOF(IIA~T3),

—

3x36W UGHTING FIXTURE
E=l[as" ABOVE. :
= ~SWITCH (lN BATTERY ROOM)

NN

* NOTE: Lamps as per EU REGULATION 244-2009

REVISION: 1 -LNG PLANT - 7211
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FIGURE 19 — 5m WIDE SUBSTATION BUILDING—PLANS

200, 4000 4000

i
"
i(
‘o
-

!
1

| O S

L
PREFABRICATED PANELS WALLS MASONRY waLlLS |

GROUND FLOOR

BATTERY- L : g
ROOM N A
(IF ANY) C ‘l“' DOORS ——— o
(SEE F16.26) @
DOORS [ = z
(SEE FIG.26) — o
. h 2x B
D ! S ¢—=
s——’ :: a v —
= J -
= Al ¥ «
PLATFORM : G
& STAR — ™ 3
(SEE RG.25) lg a4 @
|91
(73]
————
, A z
A |
PREFABRICATED PANELS WALLS | MASONRY WALLS %

SWITCHROOM FLOOR

NOTES:

1) FOR SECTION "A-A",SEE FIGURES 23 & 24.
2) SEE ALSO NOTE (1) FOR FIGURE 20.

REVISION: 1 - LNG PLANT - 72111
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FIGURE 20 — 5m WIDE SUBSTATION BUILDING—ELEVATIONS

PREFABRICATED PANELS WALLS MASONRY WALLS

ELEVATION — A

(REFER TO FIG.19)

T

1|

T
&2
=

S

ELEVATION - B ELEVATION - D

(REFER TO FIG.19) (REFER TO FIG.19)

NOTES:

1) ARE NOT SHOWN ON THE WALLS THE OPENINGS (IF ANY) FOR: PRESSURIZING AND
COOLING EQUIPMENT, BATTERY ROOM VENTILATION AND BUS BAR DUCT, WHICH WILL BE DEFINED TIME BY TIME.

REVISION: 1 - LNG PLANT - 7211
- SECONDARY DISTRIBUTION SUBSTATIONS-
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FIGURE 21 — 10m WIDE SUBSTATION BUILDING—PLANS
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D [ SEE FIG.25
D ( ) :
]
7
! J' :* :4' o

PREFABRICATED PANELS WALLS J—b A IA MASONRY WALLS
SWITCHROOM FLOOR
NOTES:

1) FOR SECTION "A—-A" SEE FIGURES 23&24.
2) SEE ALSO NOTE "1" FOR FIGURE 20.
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FIGURE 22 — 10m WIDE SUBSTATION BUILDING—ELEVATIONS
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NOTES:
1) SEE ALSO NOTE 1, FOR FIGURE 20.
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FIGURE 23 — SECTION "A—A"(REFER TO FIGURES 19 AND 21)
(TYPICAL SECTION FOR PREFABRICATED BEAM FLOOROWIZED METAL FLASHING

PRECASTED LIGHT-WEIGHT CONCRETE
j",‘l TILES BOXBOmm SIZE , 3cm THICKNESS
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i
i
i
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PERIMETRAL BEAM IN
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7L "] pre  —CORRUCATED GALVANIZED
100mm STEEL FLAT 10mm THK—1"| [ %n\z METAL FLASHING
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: u' THICKNESS FIXED WITH
(=1
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‘l T‘“ ‘]l J‘
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— +
NOTES: -
1) SEE FIGURE 13
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FIGURE 24 — SECTION "A—A" (REFER TO FIGURES 19 AND 21)
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NOTES:

1) SEE FIGURE 13.
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Y

r SUBSTATION BUILDING
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/2 L

CHEQUERED PLATE

1500

g
! SEE NOTE 1)
{
==

PLATFORM & STAIR AT PERSONNEL DOOR

4
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PLAN
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]
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= ] _
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(SEE NOTE 2)
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(SEE NOTE 1)
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i
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. Lo i1 8le
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‘NOTES:

C 1) ALTERNATIVE POSITION OF STAIRS, SEE SUBSTATION LAYOUT.
2) DIMENSION TO BE INCREASED TO 3800 FOR PLATFORM AT EQUIPMENT DOOR WITH

THREE PANEL (TOTAL WIDTH 3300).
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FIGURE 26 — DETAIL OF DOORS
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REMOVABLE STEEL PANEL, ONLY
B REQUIRED (SEE TABLE 2)
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1) QUICK OPENING LOCK (PANIC HARDWARE)
2) ONLY IF REQUIRED FOR PRESSURIZED SUBSTATIONS.
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FIGURE 27 — TRANSIT SEALING
(SOLUTION=N'1)
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FIGURE 28— CABLE TRANSIT SEALING
(SOLUTION-N"2)
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