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1. INTRODUCTION

This standard specifies the design, and installation practices to be applied in the
construction of MV and LV cable of underground distribution system. It is intended to
assist the engineers and field personnel to achieve standardization in construction and to
ensure a satisfactory and economical level of service without operating restrictions so
that the operational errors should be minimum for safety and reliability.

2. SERVICE CONDITIONS AND CONSTRUCTION
PARAMETERS

For construction and operation of underground cable distribution network, the service
conditions and system requirements shall be as given in the latest revision of SEC General
Specification No.01-SDMS-01.

3. REVISION AND ADDITIONS

This standard is subject to revision as new materials and methods of construction are
developed. The latest revision of this standard shall be applicable. Revised sheets shall be
issued from time to time and should be inserted as soon as these are received. Superseded
or obsolete sheets shall be removed immediately upon receipt of revised sheets. The date
of the latest issue of each sheet is printed at the top corner under the standard number.

4. DEFINITIONS

Ultimate strength is the maximum load which a material will sustain when the load is
gradually increased until the rupture or failure takes place.

5. RIGHT-OF-WAY

If required by the local authority, the right-of-way (R-O-W) for the proposed route of an
underground cable must be obtained from the concerned authority-

(e.g. municipality, ministry of communication) during engineering stage of the project.
Given below is the procedure to be followed in obtaining R-O-W:

a. Prepare R-O-W drawing proposed showing proposed route of the underground cable,
cross-section of the trench or duct bank (if required) and location of other utilities (e.g.
telephone, water, sewer) lines along proposed route (if known).

b. Submit R-O-W drawing to the relations section in the concerned operating area.

The actual construction work shall not be started until the digging permit from relevant
authorities is obtained.
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Standard R-O-W locations for underground utilities in streets of new areas have been
developed by the Ministry of Municipal and Rural Affairs in coordination with the
Ministry of Communications and the ministries having authority over the concerned
utilities.

6. DIRECT BURIED CABLE INSTALLATION
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Note: Being the most economical way, direct earth buried cable laying has been
standardized except where the cable route intersects road, street, and other utility mains.
The major activities associated with direct buried cable installation are trench excavation,
cable laying, are described in the following sections, through this trench constructions for
direct buried cable.

6.4. Trench Excavation

Before proceeding with actual work of trench excavation, following preparations should
be completed:

a. Review the cable route drawings, R-O-W drawings, digging permit, and inspect the
cable route from end to end.

b. Decide locating where cable drums shall be unloaded at site, keeping in view the actual
cable lengths on drums.

c. Decide locations of cable joints. Avoid street intersections. Joints should preferably be
made no closer than 10 meters from edge of any street intersections.

d. Obtain necessary permissions from the traffic police for the work schedule, warning
and lights and design of detours.

e. Keep ready the necessary number of night warning lamps, stands, wooden/steel
bridges for maintaining pedestrian

f. Arrange necessary manpower keeping in view the work schedule and expiry date of
digging permit.

6.4.1 Trench Specification
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6.4.2 Excavation

In deciding at what depth the trench should be excavated, it is necessary to take into
consideration the changes being made in the existing grade level by any earth cut or fill
work to be carried out later. Such information should be gathered from the Ministry of
communications or municipality so that ultimately the standard depth of cable can be
achieved. Trenches may be dug by hand or, if site conditions permit, a mechanical
excavator can be used. Asphalt shall be cut by a motor driven saw. Manual digging shall
be used at locations where existing underground facilities are encountered. EXisting
facilities uncovered during excavation shall be protected, shored, braced, and supported,
as necessary. All protective covers, warning tapes, position markers, etc., pertaining to
existing underground utilities shall be preserved during excavation and restored in position
during backfilling.
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6.4.3 Sand Bedding/Cover and Cable Tiles

A bedding of Clean, fine sand shall be placed at the bottom of the trench. After laying the
cable, all stone and rubble that have fallen into the trench during the cable laying shall be
removed. A cover of clean, fine sand shall be placed over the cable. The thickness of sand
bedding/cover shall be as per the relevant trench construction drawing. The sand bedding
and cover shall be spread by hand tools to maintain an even thickness.
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6.4.4 Backfilling and Reinstatement

Backfilling and reinstatement of the trench shall be in accordance with the requirements
of the authority (e.g. municipality. MOC, etc.) under whose jurisdiction the area falls.
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Warning tapes shall be laid in the backfill.
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6.4.5 Concrete:

1A 2 o) casal) jiall Al Ad) cillald o o855

(Cianl 228250 «aulai Ja ) 2ae 400 ¢z i (an Tae 800) Alall Bl AN 1
(Ciian) 228 350 cudai Ja ) Zae 400 ¢z e (aans 2o 800) dalusal) Ll AN 2
) uaigall Ji (e aladie S e )l 5 (aadl (e Giliie aunds 3

1. All concrete surfaces in contact with ground shall be provided with two (2) layers
ofpolyethylene vapor barrier / Each layer shall be six (6) Mil Thickness and in
Accordance with ASTM-2103.

Concreting shall not be allowed without vibration at any time.

Curing of concrete shall be done by gunny bags for curing compound.

4. Cement shall be type 1 and in areas having water logging and salinity, Sulphate

resistant cement type 5 may be used. SEC Engineer shall direct to the type of

cement to be used.

Water shall be free from silt, organic matter, alkalies or other impurities.

6. The average grain size of sand is 0.35mm and the mud content shall not be more
than 5%.

7. Forms to be used, these shall be sufficiently tight to prevent loss of mortar from
concrete and shall be maintained rigidly in position until concrete has hardened
enough to prevent damage by the removal.

8. If required by SEC Engineer, the concrete foundation sample test of Pole and
anchor shall be carried out. The concrete sample to be crushed after seven days.

9. All lean concrete under reinforced base to be premixed from factory with 250 kg
cement/m2 of concrete minimum strength 14 N/mm2.

10. Lean concrete 15 cm thick shall be used all around the 15 Cm Dia P.V.C Pipes
running underground.

11. All R.C.C to be premixed from factory with 350 kg cement/m2 of concrete
minimum strength 21 N/mm2 (3000 P.S.I).

12. Sand should be coarse grained, clean and free from all foreign matter.

13. Aggregate should be well graded (19mm Max size), clean and free from all foreign
matter.

14. All steel reinforcing bar to be high yield deformed type conforming to metric BS

wmn
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444.9 Min yield strength 410 N/mm2.

15. Reinforcement covers with in concrete to be as follows: Roof Slab 20 mm, Footing

60mm, others 40 mm.

7. SOIL CLASSIFICATION:

The soils are classified according to the A. B. Chance test probe method. The chance test
probe is a mechanical tool to identify soil in a simple and quick way from the earth surface
without core samples. To find out the soil bearing capacity the soil test probe is screwed
into the soil. As it displaces the soil, probe torque readings are measured in inch-pounds
on a torque gauge. The torque values obtained are translated into soil classification using
the chance Soil Classification Data chart. The table below shows the soil classification as

per A.

B. Chance method and the relevant SEC soil classification to be followed.

SEC Soil
Class Description of Soil Type Prieioe Vialuss [loe Type
(N-m) AN
Classification
0 Sound hard rock, un-weathered N. A.
1 Very dense and / or cemented sands coarse gravel and 750-1600
| -2
cobb es_ _ (90-208) Rock / Dense
2 Dense fine sand, very hard silts, and clays (may be 600-750 Soil
preloaded) (78-98)
. 500-600
3 Dense clays, sands and gravel, hard silts, and clays (65-78)
4 Medium dense coarse sandy gravel, very stiff to had 400-500
silts and clays (52-65) . .
- - Medium Soil
5 Medium dense coarse sand & sandy gravels, stiff to 300-400
very stiff silts and clays (39-52)
6 Loose to medium dense fine to coarse sand, firm to 200-300
stiff clays & silt (26-39) .
- : - Loose Sail
7 Loose fine sand, alluvium, loess, soft firm clays, 100-200
varied, fill (13-26)

Table 6: BREAKING CAPACITY OF SOIL IS 1.5 KG/CM?2SOIL AND ASPHAILT TEST

8. SOIL AND ASPHAILT TEST
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9. Specification of Manhole and Handhole placement for Telecom
Ducts

9.1. General:

This specification gives requirements for placement and installation of mini-manhole, 2
cover handhole and one cover handhole (pulling box) along the trenching with telecom
ducts.

9.2. Placement and installation:

HDPE telecom ducts shall be placed along the MV and LV trench on the building / parcel
side as illustrated in the related diagrams.

Mini-manhole, 2-covers handhole and one cover handhold (pulling box) shall be placed
and installed in the same trench side of the HDPE duct along the MV and LV routes for
the cases where telecom duct will be installed.

The following scenarios shall be considered for the placement of the mini-manhole, 2-
covers handhole and one cover handhole (pulling box)

1- Mini-manhole shall be installed at a distance not more than 500 m from each other.
The Mini-manholes shall be installed in the main feeder routes.

2- 2-covers handhole shall be installed at a distance not more than 10 meters from the
secondary substation (either left side or right side) depending on the site condition.

3- One cover handhold (pulling box) shall be installed within 2 meters from the power
pillar.

10. Specification of Installation of Duct Bank at Road Crossing

10.1.General:

This specification gives requirements for installation of underground duct banks at road
crossings The. duct bank consists of PVC conduits direct buried in compacted sand or
encased in concrete.

10.2.Excavation:

The excavation for a duct bank shall be completed to its full length at crossing before any
conduit is laid. Possible obstructions might be encountered which would make it difficult
to maintain proper grading or drainage of the duct run.

Asphalt shall be cut by a motor driven saw. Excavated materials shall be immediately
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removed from site and hauled to an approved municipal dumping yard.

Manual digging shall be used at locations where existing underground facilities (e.g. water
pipes, sewage lines, cables etc.) are encountered. Existing facilities uncovered during
excavation shall be protected, shored, braced, and supported, as necessary.

All protective covers, warning tapes, position markers, etc. pertaining to existing
underground utilities shall be preserved during excavation and restored in position during
backfilling.

The excavation shall be properly sheeted and braced, as necessary, to prevent the sides
from caving in due to soft or sandy soil, traffic vibration, etc. All excavations exceeding

1.5 meters depth shall be properly sheeted and braced.

The depth of the duct bank shall be in accordance with the requirement of the municipality
or ministry of communication ( as applicable ) and it shall provide a minimum cover of
500 mm. The excavation for the duct banks shall provide a minimum grade or slope of 250
mm per 100 m. The bottom of the excavation shall be carefully finished to the exact grade
required for the duct bank and shall have a minimum bearing capacity of 140 kpa.

The width of the duct bank shall be as per the figures

Multiple layer duct banks shall be constructed if there is any difficulty to temporarily cover
with steel plate the very wide (greater than 1300 mm) open duct banks.

Where the earth walls of the excavation are firm enough to sustain themselves, they may
be used to serve as the forms for a concrete encased duct bank.
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10.3.Duct Bank construction
General:

Direct buried concrete encased duct banks shall be constructed with Type DB PVC
conduit.

In laying PVC conduit, each piece of conduit shall be inspected for breakage. Where
jointing conduits, the conduit end without socked only shall be coated with solvent cement
and the conduits joined with a twisting motion to spread the cement.

As far as possible, conduits shall be so installed that the cable will enter and leave through
the socket ends of the conduits. In case of difficulty in arranging this, a straight coupling
shall be installed on the plain end of the conduit and cable shall be pulled through this
coupling.

Direct buried duct bank:

Constructing a direct buried duct bank shall consist of installing conduits with compacted
sand around the conduits. The sand shall be clean, fine, free from organic matter, and
compacted in 150 mm layers to 85%. Relative density (ASTM-D-2049) at a moisture
content not less than 80%.

Reinforced concrete bulkheads (precast or cast at site) shall be installed at each end of the
duct bank. Bulkheads shall be as per the figures concrete shall conform to the specification
of section 6 of this clause and shall be colored or painted red on the top of the surface.

Concrete encased duct bank:

Construction of a concrete encased duct bank consists of installing the conduits on spacers
or fixing them to the reinforcing steel bars driven inside the ground along the trench length
and pouring the concrete encasement. Spacers or bars for supporting the conduit are
installed at intervals or approximately 2.5 meters.

If the concrete mix is sloppy, it may be necessary to weight or brace the duct assembly to
prevent it from floating. Sandbag or other weights can be placed over the conduit spacers.
This is not required if conduits are already fixed to the reinforcing steel bars.

If it is necessary to interrupt the concrete pouring for any appreciable time, as from one
workday until the next, the joint between the pouring shall be made as near vertical as
possible and shall be reinforced with 12 mm dia. Concrete reinforcing bars which extend
in to the concrete at least 600 mm on each side of the joint. Bars shall be placed at each
corner of the duct bank, and they shall have a minimum cover of 80 mm of concrete.

Concrete for duct bank construction shall conform to the specification given on section 6
and shall be colored or painted red on the top surface.
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10.4.Backfilling and reinstatement:

Backfilling of the duct back excavation shall be in accordance of the requirements of the
municipality or ministry of communications (as applicable). If not specified, backfill shall
be clean, fine sand, free from organic matter, compacted in 250 mm layers to 95%
maximum dry density (modified Proctor).

Warning tape shall be laid in the backfill between the duct bank and the base layer of the
roadway. The spacing between the duct bank and the warning tape shall be as large as site
conditions permit up to 500 mm.

Reinstatement of sidewalks, streets, and roads shall be in accordance with the specification
of municipality or ministry of communications (as applicable).

10.5.Duct cleaning and inspection:

On completion of a duct bank, a test mandrel and wire brush cleaner shall be pulled through
each conduit. The test mandrel shall be 6mm less in diameter than the nominal inside
diameter of the conduit while the wire brush shall be slightly larger than the conduit.

The testing and cleaning of a concrete encased duct bank shall be done the day after the
concrete has been poured to eliminate any concrete which may have seeped in to the ducts.

A nylon pull line shall be installed in each conduit after cleaning. All conduits shall remain
plugged until cables are installed through them.

10.6.Concrete Specification:

Portland Cement:

Type V (Sulphate resistant) conforming to ASTM specification C-150
Aggregates:
All Aggregates shall conform to ASTM specification C-33 and the following:

a. Coarse aggregate — round maximum sized 20 mm.
b. Fine Aggregate — percent of total, 40% to 55%; fineness modulus, 2.6 to 2.9.

Water:

Must be potable, clean and free from deleterious amounts of acids, alkalis or organic
materials. salt water or sea water shall not be used.

Strength:
Minimum strength, 21.0 MPA (3,000 psi) in 28 days.
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Slump:

Shall not exceed 150 mm (based on standard 150 mm dia. test cylinder).

Ready mixed concrete:

Ready mixed concrete shall be mixed in an approved plant, using approved materials as
specified. Water shall be added at the mixing plant except where haul is greater than one
hour from mixing plant, in which case water shall be added at the jobsite.

Job mixed concrete:

Job mixed concrete shall be mixed in an approved manner, using approved materials as
specified. Each batch must be mixed not less than one minute after all materials are in
mixer.

Reservations:

SEC reserves the right to inspect and/or test all materials and equipment concerned with
the concrete covered by this specification.

11. General notes on medium voltage HDD works:

1. All dimensions are in millimeters unless indicated otherwise noted.

2. The contractor shall submit a directional drilling package containing the
justification for the proposed cable formation/ spacing, PVC conduit, fill
compound ( if any ) and pipe size that will attain the required cable MVA rating
for technical review and approval of SEC.

3. Site condition shall be investigated by the contractor. The contractor shall take full
responsibility for maintaining and protecting all existing site utilities, soil condition
and stability.

4. Ttis contractor’s responsibility to provide and install a de- watering system if found

necessary due to high ground water table. The de watering system shall be

reviewed and approved by SEC. contractor shall be also responsible for disposing
off the ground water using water tankers.

PVC conduit shall be terminated with end bells.

6. A minimum of one circuit run of spare ducts shall be provided in every directional
drilling installation. All spare ducts shall have a 13 mm (112°’1 Nylon) rope
installed inside all cable ducts shall be sealed with the use of duct sealing units.

7. Test mandrel (6mm less in diameter than the normal inside diameter of the duct)
and wire brush cleaner (6mm larger than the duct) shall be pulled thru to each duct.
A nylon pull line (13 mm diameter) should be installed in each duct line (power
and communication) after cleaning, construction drawings which indicate duct
line, length and routing shall be verified and field noted in conjunction with duct
testing operation.

8. The two ends of every directional drilling installation shall be marked by a

o
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signpost, warning sign applicable arrow sign, another log, a voltage rating plate
shall also be provided, the material, size, paint, and color of the voltage rating plate
shall be identical to that of the arrow signs.

9. Upon completion of duct bank installation, the contractor shall provide As- built
drawings, showing duct bank location and details to include in the duct bank
location mark. Location shall be referenced from permanent (existing) objects.

10. End cups shall be provided for all spare ducts.

11. Directional drilling shall be used only if other alternative means of crossing are not
possible.

12. Ampacity adequacy shall be verified where directional drilling is required.

13. backfilling _and reinstatement shall be in accordance with the requirements of
appropriate authority.

14. The process of directional drilling shall be as per contractor’s methods of
construction procedures and requirements.

15. The number of directional drilling conduits shall also depend on required number
of cable circuits and available right of wa

16. The details of the directional drilling method tone with description of the
machinery that will. Be used shall be submitted for company review and approval.
the contractor shall explain in detail how the required clearance between each
circuit, other circuit and other utilities will be maintained.

17. Prior to commencement of any directional drilling work, the contractor shall get
approval and permission from the concerned row approving agencies.

18. All the above requirements shall be submitted for company review and approval.

19. The joints of the pipes shall be flexible. the pull applied on_ the curved pipes shall
be prescribed by the manufacturer and contractor must work within these limits.

20. The drilling angle from the horizontal shall be with respect to property of site
material.

21. The contractor ‘s responsible for damaging any existing underground facility /
relocating & reinstating any existing underground facility for his work.

The typical dimensions for spacing & depth are shown in the section drawing below.
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LIST OF FIGURES / DRAWINGS
(MV & LV TRENCHES)

FIGURE NO. DESCRIPTION
1A Normal Trench Single LV Cable
1B Normal Trench Single LV Cable & 12-way Duct
2A Normal Trench Double LV Cable
2B Normal Trench Double LV Cable & 12-way Duct
3A Normal trench 3 LV cables
3B Normal trench 3 LV cables & 12-way Duct
4A Micro trench LV cable
4B Micro trench LV cable & 12-way Duct
5A Micro trench MV cable
5B Micro Trench MV Cable & 7-way Duct
5C Micro Trench MV Cable & 16-wat Duct
6A Normal Trench MV Single Cable
6B Normal Trench MV Single Cable & 7-way Duct
6C Normal Trench MV Single Cable & 16-way Duct
6D Normal Trench MV Single Cable & 2x16-way Duct

7A Normal Trench MV Double Cable
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7B
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7D

8A

8B

8C

8D

9A

9B

10A

10B

11A

11B

Normal Trench MV Single Cable & 7-way Duct
Normal Trench MV Single Cable & 16-way Duct
Normal Trench MV Single Cable & 2x16-way Duct
Normal Trench MV 3 Cables

Normal Trench MV 3 Cables & 7-way Duct
Normal Trench MV 3 Cables & 16-way Duct

Normal Trench MV 3 Cables & 2x16-way Duct

Normal Trench Single MV Cable 33KV for Interconnection
between 2 Primary Substations

Normal Trench Single MV Cable 33KV for Interconnection
Between 2 Primary Substations & 2x16-way Duct

Normal Trench Double MV Cable 33KV for
Interconnection Between Primary Substations

Normal Trench Double MV Cable 33KV for
Interconnection Between Primary Substations & 2x16-way
Normal Trench MV 3 Cables 33 KV for Interconnection
Between 2 Primary Substations

Normal Trench MV 3 Cables 33 KV for Interconnection
Between 2 Primary Substations & 2x16-way Duct
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Figure 1A: Normal Trench Single LV Cable
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Figure 1B: Normal trench single LV cable & 12-way Duct
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Figure 2A: Normal trench double LV cable
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Figure 2B: Normal trench double LV cable & 12-way Duct
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Figure 3B: Normal trench 3 LV cables
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Figure 5B: Micro Trench MV Cable & 7-way Duct
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Figure 5C: Micro Trench MV Cable & 16-way Duct
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Figure 6B: Normal Trench MV Single Cable & 7-way Duct
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Figure 6C: Normal Trench MV Single Cable & 16-way Duct
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Figure 6D: Normal Trench MV Single Cable & 2x16-way Duct
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Figure 7A: Normal Trench MV Double Cable
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Figure 7B: Normal Trench MV Double Cable & 7-way Duct
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Figure 7D: Normal Trench MV Double Cable & 2x16-way Duct

G.L

TOP LAYER OF ASHPAHLT

800

RC2

MC1

Backfilling

Warning tape

Concrete Tile
50*200*400

Fine Sand

Cable

150 300 ! 300 “7150

Fine Sand

A

Figure 8A: Normal Trench MV 3 Cables
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Figure 8B: Normal Trench MV 3 Cables & 7-way Duct
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Figure 8D: Normal Trench MV 3 Cables & 2x16-way Duct
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Figure 9A: Normal Trench Single MV Cable 33KV for Interconnection Between 2 Primary Substations
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Figure 10A: Normal Trench Double MV Cable 33KV for Interconnection Between 2 Primary Substations
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Figure 11A: Normal Trench MV 3 Cables 33 KV for Interconnection Between 2 Primary Substations
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Figure 11B: Normal Trench MV 3 Cables 33 KV for Interconnection Between 2 Primary Substations &
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LIST OF FIGURES / DRAWINGS
(HDPE DUCT & MANHOLE / HANDHOLE PLACEMENT)

FIGURE NO. DESCRIPTION
12 MINI-MANHOLE PLACEMENT
13 2-COVERS HANDHOLE PLACEMENT

14 ONE COVER HANDHOLE (PULLING BOX) PLACEMENT
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Figure 13: 2-COVERS HANDHOLE PLACEMENT
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Figure 14: ONE COVER HANDHOLE (PULLING BOX) PLACEMENT
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Figure 15: PVC Conduit
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Figure 16: PVC Conduit Accessories
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BOUNDARY WALL
OR FENCE

CABLEROUTE /"~ ROAD;
WARKER

kﬁ AANAANAANAANA

/1 SHOULDBE

~— PVC COATED STEEL CONDUIT

TorR2

'WOOD POLE, "TOP

LEVELED"

100 mn(APP)| 7 —! - : b

CONCRETE BLOCK -~
SUPPORT

/— P¥C COATED STEEL CONDUIT
CONDUIT CLAMP—, /

@ 1000 MM
INTERVALS

— PLACE WOOD SHIMS IF PIPE & WOOD
POLES ARE NOT IN CONTACT AT CLAMP

SECTION A-A

conpum ¢

~~WOOD POLE - 3

 PRECAST _
CONCRETE \
Block N\’

400 400

1008
(Min)

" WATER CANAL

SAAAANAAANANANAY

T

NOTES:

1} CONDUITS TO BE USED FOR CROSSING CANALS
SHALL BE AS FOLLOWS:

0 LV CABLE CROSSING - 100 MM DIA.
o HV CABLE CROSSING - 150 MM DIA.

; CARE SHALL BE TAKEN TO ENSURE THAT PVC
COATING OF CONDUITS IS NOT DAMAGED.

5 MULTIPLE LENGTHS OF CONDUITS SHALL BE
SECURELY COUPLED TOGETHER USING THE
COUPLING PROVIDED WITH CONDUIT.

£

SR.NO

DESCRIPTION

AS FAR AS POSSIBLE, SCRAP WOOD POLES

SECNO SHALL BE USED, STOUT CLASS WOOD POLES

100 MM DIA. CONDUIT

SHALL BE USED FOR CANALS WIDER THAN

00951706 20 METERS, MEDIUM CLASS AND WOOD POLES

150 MM DIA. CONDUIT
CLAMP, 100 MK CONDUIT

 G0m00

SHALL BE USED FOR CANALS LESS THANOR
EQUAL TO 20 METERS WIDE.

02256975

CLAMP, 150 M CONDUIT

) CONCRETE SHALL BE 1:2:4 IXTURE WITHA
MINIMUM COMPRESSIVE STRENGTH OF 21.0

(&

02307219

BOLT,DA 587X 18"

060100242 MPa (3000 PSI) AT 28 DAYS. PORTLAND

POLE, WOOD

CEMENT SHALL BE TYPEV PER ASTM C-180.

ASREQT) IN CASE OF LOOSE SOIL, THE SURFACE BELOW

~— CONDUIT

—~

00D POLE TO GIVE
FLAT BEARING AREA

]
P
; !

400

——————»

ELEVATION AT SUPPORT

SECTION B-B

TYPICAL CANAL CROSSING DETAILS

POST, REDWCOD

02300907

THE CONCRETE BLOCK SHALL BE COMPACTED
AND STABILIZED WITH AGGREGATES.

: CABLE ROUTE MARKERS SHALL BE INSTALLED
ON BOTH SIDES OF THE CROSSING. TO

PREVENT THE ROUTE MARKERS FROM BEING
COVERED BY GRASS GROWING NEAR THE CANAL,
THESE SHOULD NOT BE INSTALLED NEAR THE
CANAL BUT SHOULD BE INSTALLED ON OTHER
SIDE OF THE ROADS, THE SIGNS ON THE POST
SHALL BE INSTALLED AS PER FIG. 3.8 OF

SDS -2,

Figure 17: Typical Cannal Crossing
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VERTICAL CLEARANCE

300 mm - Between SEC Cableand
service telephone cable.
water line, streettraffic

light cable or ancther SEC
\\ distribution cable.

~————— PVC CONDUIT
(see note 1)

TYPICAL DETAILS OF DIRECT BURIED CABLE AT CROSSOVER

NOTE:

3000 mm long conduit (1500 mm on either side of the center line) is required
only if SEC main cable crosses underneath other utiity main.

Figure 18: Direct Buried Cable at Crossover
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Finished Road Surface
7 y 2Warning Tape
— Backill
22 g é
Qlo s
Q £
a3 N
8 ~—— Compacted Sand
_‘_
’7
(=] "A:' o]
T < <
N N
() SR I R O R
o \ S N/ o Ry ot g s A % \¢ %
- g
‘ |
150 300 L 150 150 300 300 300 150
(175) (175) (175) (175)
600
¢ 1200
(650) . .
(1250)
PVC Condu't——
=}
A\
\ TR SETRY g N g
L) Uy )0)
o \/ 4 '\\_//, : NS ‘.\_//J.v (A\‘_/ : 1\\/}’
o
150 300 300 300 300 300 150
(175) (175)
1800
¢
(1850)
NOTES: 1) Duct bank installation shall conform to specification in clause II.

B3

Depth of Duct Bank shall be in accordance with requirement of
Municipality or Ministry of Communications (as applicable).

3

At least one spare conduit shall included in duct bank.

=

Dimensions of PVC conduit shall be according to figure 4.2.

Figure 19: Direct Buried Duct Bank 1 of 2
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SECTIONA-A ‘—‘—\‘

Full Length of
socket end

Figure 20: Direct Buried Duct Bank 2 of 2

SDCS-02-17 REV.02
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y Finishes! Road Surtece
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NOTES: 1} Duct bank instalation shall conform to specification in clause Il

3} Depth of Dugt Bank shall be in accordan e wih regurement of
Munitipalty or Minisiry of Cammunications [3s applicabls).

3 Algest one spare conduil shall included in duel bank.

4y Dimensions of PYG conduit shall be according fo abave figure,

Figure 21: Concrete Encased Duct bank 1 of 2
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Figure 22: Concrete Encased Duct bank 2 of 2
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—— SERVICE CONDUIT
—— SLEEVES PVC 110 MM

WOo0D POST

FOUNDATION —

SEE NOTES
_t
SEENOTE-3 ] 3
SEE NOTE-4 ———|
SEENOTE-5

SEENOTE-6 - b4

FIN. GROUND LEVEL —

SERVICE CABLE i
| o
SEENOTE - 1 ————— |n 0

SEENOTE-5 —

1
|
|
-
i i Toam (-
A e Mo B A
—_ 1
L |

e d 5 1

WARNINGTAPE — === u
\ !
CABLETILES — Hi

\

'/ FINE SAND COVERING
SZRVICE CABLE ——,

rovide laop o7 —
B o fuure use

" FINZ SAND CUSHION

ELEVATION
NTS

Lot
: 4
e g SEC KWH METER
3 / LOCATION
. .
'_l‘\
E SERVICE CABLE POST

<~ STREET -

LOCATION PLAN

NTS

~— CLAMP SEE

D NOTE -7
e

|+——— CONDUIT SEE
i NOTE -8

PARTIAL SIDE VIEW
NTS

NOTES:
1. ALLDIMENSIONS ARE IN MILLIMETERS.

2. THIS DRAWING IS FOR USE IN SAUDI ARAMCO HOME
OWNERSHIP INCREMENTS ONLY.

3. WOOD POST, 100 x 100 x 1200 mm, PER SCECO NO.
02300907.  PAINT THE POST WITH TWO COATS OF

DURABLE, WHITE COLOR PAINT.

4. INSTALL AN ALUMINUM PLATE, DULY PUNCHED WITH
SOURCE OF SUPPLY NUMBER OF THE SERVICE.

5. SEALBOTH END OF THE CABLES WITH HEAT SHRINK CAPS.

6. INSTALL SIGN, UIG CABLE, PER SCECO NO. 00302430

7. INSTALL, TWO HOLE, GALVANIZED STEEL, CONDUIT CLAMP,
WITH 50 MM LONG WOOD SCREWS.

8. SERVICE CONDUIT SHALL BE PVC, UV RESISTANT TYPE
SIMILAR TO SCECQ NO. 00413887. CONDUIT DIAMETER
SHALL BE SUITABLE FOR THE SERVICE CABLE SIZE.

9. CONCRETE FOR THE FOUNDATION SHALL BE 1:2:4 MIX-
TURE WITH A MINIMUK CYLINDER COMPRESSIVE
STRENGTH OF 21.0 MPa (3000 PSI) AT 28 DAYS.

10, THE MINIMUM BENDING RADIUS OF CABLE SHALLNOT
BE LESS THAN 12 TIMES THE CABLE DIAMETER.

1

=

. INSTALL 110 mm @ PVC IN THE FOUNDATION TO
FACILITATE FUTURE INSTALLATION OF SERVICE CONDUIT.

12. LOCATION OF THE SERVICE CABLE POST SHALL BE AS PER
THE LOCATION PLAN SHOWN HERE OR AS PER THE MUTUAL
AGREEMENT BETWEEN SCECO-EAST & SAUDI ARAMCO.

SERVICE CABLE POST FOR SAUDI HOME OWNERSHIP INCREMENTS

Figure 23: Service Cable Post
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NOTES:

1. Onsiraight runs o cable, place posis at the edge of
trench at intervals o7 nol more than 50 mwilh
double arrow sign on sice of post facing the
sireet and poiniing along cable route.

2 SIGN POST

jr—— SEENOTES

2. Attums, place post at intersection of cable
rautes with a single arrow sign painting along
each route and on side of post ‘acing he sheet,

3. Atobligue turns, trim top a7 post o align amow
signwith cable route.

4. Pain: pos: with two (2) coats of white enamel and
ane {1} cost of clear spar vamish be‘ore
alaching signs.

5. These signs are required anly for cases when due
1o some cifficulties, the post cannot be installec
a: trench edge. In such cases, the singe aray
sign shall be oriented fo indicate e cable:

ARABIC TRANSLATION
UNDERGROUND ELECTRIC CABLE

——— GROUND LEVEL "
/ trench locatia the post anc the ather
sign (XM] indicates the distance o*he post, in
meers, from the trench edge. X" siands for the
{—COMPACTED numeral par: o the cistance and "M"for the uni:
BACKFILL "
7 8 i.e. meer.
,'/ o 6. Dimensions areinmm.
3 MATERIAL:
Lzl DESCRIPTION L SECNO.
Pas: Redaosd 106mm. -
007 2y A |
2 R
£ oz
G Fo} E) o
P E) [
* o1
——— E——
I . | £ 0T
0 o) © o ‘ 7| e EY 12
Humksr Tag EY 59068
. ]
o __ STREET SIDE 3 | 00 ma eomms 6mm ™ 20T
{ i
{ STRAGHT RN W . -
| 5 Sl PSP, EY oot
R GHTANGLE TURM !

B - A cf s felxing amts s ed
{1 5 COMERL  COUBET OIS,
|/ DM COCSE LCIMT,

LOCATION OF POSTS & ARROWS

0309965¢.

SIGN POST FOR CABLE ROUTE MARKING

‘ GO COMEE DO,

Figure 24:Sign Post
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PILOT HOLE DRILLING

IRECTIONAL
/T EORNG MASHINE
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/TEGRING MATHINE

PIPE_RFROUKDER _
& STRAGHTENER T\

- BOR e WhSHe BACK REAMING & PULL BACK

FIPE REROUNDER
& STRAGHTENER

i
7‘ m OlA, HDPE PPE
ll — %, HDFE PIPE WATH
N/ N 7N
@) O e C/ O
0 S 5
IR CNAL DRILLING

g

EXSTING 501

Figure 25: Medium voltage horizontal directional drilling (HDD) and installation of Hope (high density
polyethylene on road crossing)




