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The Field Welding Schedule should be submitted for :
o] Pressure Parts
o] Tanks/Vessels
o] Piping
o] Heavy/Important Structural Steel
0 Heat Exchangers
o] Bus Ducts
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SECTION-XIII
TECHNICAL SPECIFICATION
FOR

PROTECTIVE LINING AND PAINTING

INTENT OF SPECIFICATION

This specification addresses the requirements of all labour, material, and
appliances necessary with reference to preparations for lining / painting,
application as well as finishing of all lining / painting for all mechanical and
electrical equipment, piping and valves, structures etc. included under the scope
of this Package.

The Bidder shall furnish and apply all lining, primers including wash primers if
required, under-coats, finish coats and colour bands as described hereinafter or
necessary to complete the work in all respects.

CODES & STANDARDS

The Bidder shall follow relevant Indian and International Standards wherever
applicable in cleaning of surface, selection of lining material / paints and their
application. The entire work shall conform to the following standards /
specifications (latest revision or as specified).

a) SSPC SP 10 / NACE 2/ : Near White Blast Cleaning

b) SSPC PA 2 : Measurement of dry film Coating Thickness
with magnetic gauges.

c) ASTM D 4541 : Method for pull off strength using portable
Adhesion Tester.

d) NACE RP 0274 — 2004 : High-Voltage Electrical Inspection of Pipeline
Coatings

e) NACE SP 0188 — 2006 . Discontinuity (Holiday) Testing of New
Protective Coatings on Conductive
Substrates
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3.00.00

3.01.00

3.02.00

3.03.00

3.04.00

3.05.00

f) NACE RP 0169 — 2002 : Control of External Corrosion on
Underground or Submerged Metallic Piping
Systems

g) AWWA C 210 - 2007 . Liquid-Epoxy Coating Systems for the Interior
and Exterior of Steel Water Pipelines

h) 1S 3589:2001 Annexure : Steel Pipes for Water and Sewage

B Specification.
i) AWWA C222-2000 : Polyurethane Coating for the Interior and
Exterior of Steel Water Pipe and Fittings.
i) 1813213 :2000 . Polyurethane Full Gloss Enamel (Two pack)

GENERAL REQUIREMENTS

The steel surface preparation prior to actual commencement of coating shall
conform to SSPC SP 10 / NACE 2 / Sa2¥2 (near white metal) with sand blasting.

The contractor shall submit a detailed written description in the form of a manual
covering coating equipment, procedures, materials inspection test, and repair
etc. to Owner/Consultant for approval.

The contractor shall also provide copies of test reports from NABL approved
laboratory (like National Test House, Kolkata) in support of the paint/primer
materials to be used shall conform to the specification requirement.

The contractor shall also provide certificates from paint/primer manufacturer
mentioning the batch numbers, date of manufacture and shelf life etc. of the
materials to be used. In addition to that Manufacturing Quality Plan (MQP) and
Field Quality Plan (FQP) shall also be submitted prior to commencement of
supply of material and field application.

Paint/coating application work at site shall be done either by paint manufacturer
or by their authorized applicator. The authorized applicator shall have proper
training & certification from manufacturer. Applicator shall possess all the
necessary specialized equipment and manpower experienced in similar job.

DEVELOPMENT CONSULTANTS V.IN-C/S-XIII: 2
(e-PCT-TS-K-02-2014-15-V-1lIC-Sec-XIll.doc)


6074979
Text Box


Telangana State Power Generation Corporation Ltd. EPC Bid Document

e-PCT/TS/K/02/2014-15

3.06.00

3.07.00

3.08.00

3.09.00

3.10.00

3.11.00

3.12.00
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3.14.00

3.15.00

3.16.00

Applied coating shall be tested for dry film thickness, holiday (electrical
inspection for continuity) and adhesion as per relevant standard such as SSPC
PA 2, NACE RP 0274 and ASTM D 4541.

If necessary, the material may be heated and applied by airless spray / plural
component spray system.

Manufacturer's specific recommendation, if any, shall be followed during
application of lining / paints.

In areas where there is danger of spotting automobiles or other finally finished
equipment or building by wind borne particles from paint spraying, a Purchaser
approved method shall be adopted.

The colour scheme of the entire Plant, covered under this specification shall be
approved by the Purchaser in advance before application.

All indoor and outdoor piping, insulated as well as uninsulated will have approved
colour bands painted on the pipes at conspicuous places throughout the system,
as approved by Purchaser.

Inside surfaces of vessels / tanks shall be protected by anticorrosive paints or
rubber lining as required / specified elsewhere in the specification. External
surfaces of all vessels / tanks shall be protected by anti corrosive painting.

For vessels / tanks requiring lining and epoxy painting all inside surface shall be
blast cleaned using non-siliceous abrasive after usual wire brushing.

Natural rubber lining shall be provided on the inside of vessels / tanks as
required / specified elsewhere in the specification, in three layers resulting in a
total thickness not less than 4.5 mm.

Surface hardness of rubber lining shall be 65 +/- 5 deg. A (shore).

After the lining is completed, the vessels / tanks shall not be subjected to any
prolonged exposure to direct sunlight in course of its transportation, erection etc.
They shall not be stored in direct sunlight. No further lining or burning shall be
carried out on the vessel, after application of the lining.
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3.17.00

3.18.00

3.19.00

4.00.00

4.01.00

4.02.00

4.02.01

4.02.02

4.02.03

4.03.00

All lining projecting outside of the vessel shall be protected adequately from
mechanical damages during shipment, handling storage etc.

Suitable warnings, indicating the special care that must be taken with respect to
these lined vessels shall be stenciled on their outside surface with the letters at
least 12 mm high.

All insulated piping shall have aluminium sheet jacketing.

EQUIPMENT, MATERIAL AND SERVICES TO BE FURNISHED BY THE
BIDDER

After erection at site, the outside surfaces of all equipment having a shop coat
shall be given further priming coat and finished coats of paint as detailed in
following clauses. However, if the painting system is such that the shop coat and
primer coat to be applied at site are not compatible, then shop coat has to be
removed from the surface of equipment before application of primer coat with
prior blasting.

All factory finished paints shall be touched up at site as required.

All uninsulated piping shall be finished with final paintings after use of proper
wash primer and primer. Aluminium sheet jacketed piping need not be painted.
Colour bands of Purchaser's approved shade shall however be applied on
jacketed piping near walls or partitions, at all junctions, near valves and all other
places as instructed by the Purchaser. All structures shall be painted with
approved paint.

Surface Preparation

Unless mentioned otherwise, all rust and mill scale shall be removed by blasting
to Sa 2-1/2 Swiss Standard before applying the primer.

Special care shall be taken to remove grease and oil by means of suitable
solvents like Trichloroethylene or Carbon Tetrachloride.

The minimum degree of surface preparations for all equipment, piping, fittings,
valves, structures etc. shall be "Near White" according to Steel Structure,
Painting Council-SSPC-SP-10 before application of any primer/paint.

Painting
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4.03.01

4.03.02

4.03.03

Specification for application of paints for external surfaces protection of vessels /
tanks / equipment / piping / fittings / valves etc. to be installed indoor shall be as
follows :

a) Surface preparation shall be done either manually or by any other approved
method.

b) Primer Coat shall consist of one coat (minimum DFT of 50 microns) of
chlorinated rubber based zinc phosphate.

c) Intermediate Coat (or Under Coat) shall consist of one coat (minimum DFT of
50 microns) of chlorinated rubber based paint pigmented with Titanium
Dioxide.

d) Top Coat shall consist of one coat (minimum DFT of 50 microns) of
chlorinated rubber paint of approved shade and colour with glossy finish.

e) Total DFT of paint system shall not be less than 150 microns.

Specification for application of paints for external surfaces protection of vessels /
tanks / equipment / piping / fittings / valves etc to be installed outdoor shall be as
follows :

a) Surface preparation shall be done by means of sand blasting, which shall
conform to Sa 2-1/2 Swiss Standard.

b) Primer Coat shall consist of one coat (minimum DFT of 100 microns) of
epoxy resin based zinc phosphate primer.

c) Intermediate Coat (or Under Coat) shall consist of one coat (minimum DFT of
100 microns) epoxy resin based paint pigmented with Titanium Dioxide.

d) Top Coat shall consist of one coat (minimum DFT of 75 microns) of epoxy
paint of approved shade and colour with glossy finish. Additional one coat
(minimum DFT of 25 microns) of Finish Coat of polyurethane shall be
provided.

e) Total DFT of paint system shall not be less than 300 microns.

Specification for application of paints for external surfaces protection of steel
pipes and fittings which are buried underground / laid inside a hume pipe &
or submerged Under Water and laid under Pipe Trenches (in road/rail/pipe or
trench crossings) shall be as follows :
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4.03.04

4.03.05

4.03.06

4.03.07

4.03.08

External surface of the pipe, fittings, specialties etc. handling raw water/clarified
water/filter water shall be painted with one coat of two part chemically cured
polyurethane primer of min 50 micron dry film thickness followed by three or
maximum four coats of two part solvent less polyurethane to build up coating of
dry film thickness of 2000 micron including primer coat.

Specification for application of paints for internal surface protection of large
diameter pipes (sizes above 600 mm NB and above) if any, shall be as follows :

a) All Internal surfaces of steel pipes, fittings, specialties etc. buried
underground or located within pipe trenches shall be given epoxy coating to
protect them from (except for drinking water service, where the compatible
painting shall be so selected to meet relevant quality standards) corrosion.

b) Internal surface of the pipe should be coated with one coat of two part epoxy
primer with not less than 50 micron DFT (dry film thickness) followed by two
part polyamide cured solvent less epoxy.

c) The minimum dry film thickness (DFT) of internal lining shall be 600 micron.

Specification for application of paints for protection of internal surfaces of DM
Water Storage Tank(s) shall be as follows :

a) Primer - One coat of epoxy primer containing high level of Zinc Phosphate
anticorrosive pigment. Total Dry Film Thickness (DFT) of primer shall not be
less than 125 microns.

b) Finish Paint - Three (3) coats Polyamine HB Epoxy Paint. Total Dry Film
Thickness (DFT) of finish paint shall not be less than 125 microns per coat.

c) Total thickness of primer and paint should not be less than 500 microns.

All motors, local push button stations, cable racks, structures used for supports
etc. are to be painted with acid proof paint.

The following surfaces shall not be painted - stainless steel, galvanized steel,
aluminum, copper, brass, bronze and other nonferrous materials.

No painting or filler shall be applied until all repairs, hydrostatic tests and final
shop inspection are completed.
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4.03.09 All machined surfaces shall have two (2) coats of water repellant grease after
thorough cleaning.

5.00.00 COATING PROCEDURE AND APPLICATION

5.01.00 Surface Preparation :

Pipe shall be blast cleaned by sand. The cleanliness achieved prior to application

shall be in accordance with the requirement of SSPC SP 10 / NACE 2 / Sa2'% of

ISO 8501 (near white metal)

a) The blast pattern or profile depth shall be 40 to 100 micron and shall be
measured by dial micrometer.

b) Before sand blasting is started or during blasting or coating, temperature
of the pipe surface should be more than 3°C above dew point
temperature. Blast cleaned surface should be primed within 4 hours and
shall be protected from rainfall or surface moisture and shall not be
allowed to flash rust. If the rust occurs, the surface again to be prepared
by sand blasting or wire brushing.

5.02.00 Application of Epoxy Coating
a) Coating shall be applied when
i) When the pipe surface temperature shall be atleast 3°C above dew point
temperature.
i) The temperature of mixed coating material and the pipe at the time of
application shall not be lower than 10°C or greater that 50°C.

b) Material preparation shall be in accordance with manufacturer's

recommendations.

c) Application of epoxy coating system :

The epoxy coating system shall be applied as per recommendation of the
manufacturer and shall be applied by airless spray / plural component spray
machine. For more than one coat, the second shall be applied with the time
limits as recommended by the manufacturer.

5.03.00 Application of PU Coating
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PU coating shall be applied when the pipe surface temperature atleast 3°C
above dew point temperature (when R.H is more than 85%).

Material preparation and application shall be done as per manufacturer
recommendation.

6.00.00 TEST REQUIREMENTS :

6.01.00 Measurement of dry film thickness
Measurement of dry film thickness of coating : Coating thickness shall be in the
range of +20% and as per SSPC PA 2.

6.01.01 Apparatus / Instrument:-
The instrument used for dry film thickness may be Type 1 pull of gauges or Type
2 electronic gauges.

6.01.02 Procedures:-

a) Number of measurements:

For 100 square feet (9.29 square meters), five (5) spots per test area (each
spot is 3.8 cm) in diameter. Three gauge readings per spot (average
becomes the spot measurement).

b) If the structure is less than 300 square feet, each 100 square feet should be
measured.

c) If the structure is between 300 and 1000 sq ft, select 3 random 100 square
feet test areas and measure.

d) For structure exceeding 1000 square feet, select 3 random 100 square feet
testing areas for the first 1000 sq ft and select 1 random 100 square feet
testing area for each additional 1000 square feet

e) Coating thickness Tolerance: Individual reading taken to get a representative
measurement for the spot are unrestricted (usually low or high readings are
discarded). Spot measurements (the average of 3 gauge readings) must be
within 80% of the minimum thickness and 120% of the maximum thickness.
Area measurement must be within specified range.

6.02.00 Electrical Inspection (Holiday) Test
DEVELOPMENT CONSULTANTS V.IN-C/S-XIII: 8
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6.02.01

6.02.02

6.02.03

6.02.04

6.03.00

6.03.01

6.03.02

6.03.03

All the coated / lined pipes shall be tested with an approved high voltage holiday
detector preferably equipped with an audio visual signaling device to indicate any
faults, holes, breaks or conductive particles in the protective coating.

The applied output voltage of holiday detector shall have a spark discharge of
thickness equal to at least twice the thickness of the coating to assure adequate
inspection voltage and compensate for any variation in coating thickness. The
electrode shall be passed over the coated surface at approximately half the spark
discharge distance from the coated surface only one time at the rate of
approximately 10 to 20m/min. The edge effect shall be ignored. Excessive
voltage shall be avoided as it tends to induce holiday in the coated surface
thereby giving erroneous readings.

While selecting test voltages, consideration should be given to the tolerance on
coating thickness and voltage should be selected on the basis of maximum
coating thickness likely to be encountered during testing of a particular pipe.

The testing voltage shall be calculated by using following formula. (as per NACE
0274 : 2004)

Testing Voltage V = 7900 VT + 10 percent where T is the average coating
thickness in mm.

Any audio visual sound or spark leads to indicate pinhole, break or conductive
particle.

Adhesion Pull off Test :

After holiday the coated surface is subjected to adhesion pull off test as per
ASTMD 4541.

Apparatus / Instrument: Adhesion tester consists of three basic components:

A hand wheel, a black column containing a dragging indicator pin and scale in
the middle and a base containing three legs and a pulling “Jaw” at the bottom
and also dollies.

Prepare the test surface :

Once test area is selected, test area shall be free of grease, oil, dirt, water. The
area should be flat surfaces and large enough to accommodate the specified
number of replicate test.

Prepare Dolly (Test Pull Stub) :

DEVELOPMENT CONSULTANTS V.IN-C/S-XIII: 9
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The dolly is a round, two sided aluminium fixture. Both sides of the dolly looks
same, however, one side sloped on top surface while flat on bottom surface. As
the surface of the dolly is polished aluminium, roughen the same using a coarse
sand paper.

6.03.04 Select an adhesive:
Use araldite, a 100% solid epoxy adhesive. This adhesive requires at least 24
hours at room temperature to cure.

6.03.05 Attach the dolly to the surface.

a) Using a wooden stick, apply an even layer of adhesive to the entire contact
surface area of the dolly.

b) Carefully remove the excessive adhesive by using a cotton swab. Allow the
adhesive to fully cure before performing the adhesion test.

c) Attach the dolly to the coated surface and gently push downward to displace
any excessive adhesive.

d) Push the dolly inward against the surface, then apply tape across the head
of the dolly.

6.03.06 Adhesion Test Procedure

a) Attach the adhesion tester to the dolly by rotating the hand wheel counter
clockwise to lower the jaw of the device.

b) Slide the jaw completely under the head of the dolly. Position the three legs
of the instruments so that they are sitting flat on the coated surface.

c) Slide the dragging indicator pin on the black column to zero by pushing it
downward.

d) Firmly hold the base of the instrument in one hand and rotate the handwheel
clockwise to raise the jaw of the device that is attached to the head of the
dolly. The dragging indicator pin will move upward on the black column as
the force is increased and will hold the reading. Apply the tension using a
moderate speed. Continue to increase the tension on the head of the dolly
until (a) the minimum PSI/MPa/Kg/cm? required by project specification is
exceeded and the test is discontinued, (b) the maximum PSI/MPa/Kg/cm? of
adhesion tester has been achieved and dolly is still attached, (c) The force
applied by the adhesion tester causes the dolly to dislodge.
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e) Read the scale and record the adhesion value.

6.04.00 Coating Repair
Defective Coating shall be repaired in accordance with the following subsections.

6.04.01 Surface Preparation:
Accessible areas of pipe requiring coating repairs shall be cleaned to remove
debris and damaged coating using surface grinders or other means. The
adjacent coating shall be feathered by sanding, grinding or other method.
Accumulated debris shall be removed by blowing with contaminant free air or
wiping with clean rags.

6.04.02 Areas not accessible for coating repair such as interior surfaces of small
diameter pipe shall be reprocessed and recoated.

6.04.03 Coating Application :
The coating system shall be applied to the prepared areas in accordance with
procedure.

6.04.04 Repair Inspection :
Repaired portion shall be electrically inspected using a holiday detector.

6.05.00 Welded Field Joints

6.05.01 Preparation :
The weld joints shall be cleaned so as to be free from mud, oil, grease, welding
flux, weld spatter and other foreign contaminants. The cleaned metal surfaces of
the weld joint shall then be blasted or abraded using rotary abrading pads. The
adjacent liquid Epoxy / PU coating shall be feathered by abrading the coating
surface for a distance of 25 mm.

6.05.02 Electrical Inspection :
After curing the coating system applied to the welding joints shall be holiday
tested. Any holidays indicated by the detector shall be marked with chalk to
identify the area of repair.
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7.00.00 INFORMATION/DATA REQUIRED

The Bidder shall submit complete list of paints and primers proposed, giving
detail information, such as, chemical composition, drying time etc. and also unit
rates for application of each type of paint along with supply shall be furnished.

DEVELOPMENT CONSULTANTS V.II-C/S-XII: 12
(e-PCT-TS-K-02-2014-15-V-1lIC-Sec-XIll.doc)


6074979
Text Box


PEM-6666-0

TECHNICAL SPECIFICATION
FOR AIR CONDITIONING SYSTEM
5X800 MW YADADRI TPS

DOCUMENT NO.: PE-TS-417-553-A001

REVISION 00

DATE: JUN 2020

SECTION: |
SUB-SECTION: C3

TECHNICAL SPECIFICATION (ELECTRICAL PORTION)




TELANGANA STATE POWER GENERATION
CORPORATION LTD
TELANGANA STATE, INDIA

5x800 MW YADADRI TPS

AIR CONDITIONING SYSTEM TECHNICAL
SPECIFICATION
(ELECTRICAL PORTION)

BHARAT HEAVY ELECTRICALS LIMITED
POWER SECTOR
PROJECT ENGINEERING MANAGEMENT,
NOIDA, U.P., INDIA




TITLE: SPECIFICATION NO.
AIR CONDITIONING SYSTEM TECHNICAL VOLUME NO. :  II-B
SPECIFICATION CECTION: 1
(ELECTRICAL PORTION) REV NO.: 00 DATE: 03/04/2020
5X800 MW YADADRI TPS SHEET: 1 OF 1
CONTENTS
TITLE NO OF SHEETS

COVER SHEET 1
CONTENT 1
SPECIFIC TECHNICAL REQUIREMENTS FOR LV MOTORS 3

BASIC TECHNICAL FEATURES OF LV MOTORS 7
ELECTRICAL SCOPE BETWEEN BHEL & VENDOR 2
ELECTRICAL LOAD DATA FORMAT 1
DATASHEET-A 1
DATASHEET-C 2
CABLE SCHEDULE FORMAT 1
EXPLANATORY NOTES FOR CABLE LISTING 2
QUALITY PLAN (FOR MOTORS ABOVE & 55 KW) 9
QUALITY PLAN (FOR MOTORS BELOW 55 KW) 2

TOTAL 32

NOTE: THE REQUIREMENTS MENTIONED IN SECTION-I SHALL PREVAILAND GOVERN IN CASE OF
CONFLICT BETWEEN THE SAME AND THE CORRESPONDING REQUIREMENTS MENTIONED IN THE
DESCRIPTIVE PORTION IN SECTION-II.




g5 77

TECHNICAL SPECIFICATION FOR SPECIFICATION NO.

AIR CONDITIONING SYSTEM VOLUME NO. : 1I-B
5X800 MW YADADRI TPS SECTION : I
REV NO. : 00 DATE: 03/04/2020
(ELECTRICAL PORTION) SHEET - 1 OF 3

SPECIFIC TECHNICAL REQUIREMENTS

FOR LV MOTORS (ELECTRICAL)

SECTION-I




Ww ekl TECHNICAL SPECIFICATION FOR SPECIFICATION NO.

AIR CONDITIONING SYSTEM VOLUME NO. : 1I-B
5X800 MW YADADRI TPS SECTION : I
REV NO. : 00 DATE: 03/04/2020
(ELECTRICAL PORTION) SHEET - 1 OF 3

1.0

2.0

3.0

3.1

3.2

SPECIFIC TECHNICAL REQUIREMENTS: ELECTRICAL

EQUIPMENT & SERVICES TO BE PROVIDED BY BIDDER:

a) Services and equipment as per “Electrical Scope between BHEL and Vendor”.

b) Any item/work either supply of equipment or erection material which have not been
specifically mentioned but are necessary to complete the work for trouble free and
efficient operation of the plant shall be deemed to be included within the scope of this
specification. The same shall be provided by the bidder without any extra charge.

¢) Supply of mandatory spares as specified in the specifications of mechanical equipment’s.
d) Electrical load requirement for AIR CONDITIONING SYSTEM.

e) All equipment shall be suitable for the power supply fault levels and other climatic
conditions mentioned in the enclosed project information.

f) Bidder to furnish list of makes for each equipment at contract stage, which shall be subject
to customer/BHEL approval without any commercial and delivery implications to BHEL

g) Various drawings, data sheets as per required format, Quality plans, calculations, test
reports, test certificates, operation and maintenance manuals etc. shall be furnished as
specified at contract stage. All documents shall be subject to customer/BHEL approval
without any commercial implication to BHEL.

h) Motor shall meet minimum requirement of motor specification.

i) Vendor to clearly indicate equipment locations and local routing lengths in their cable
listing furnished to BHEL.

j) Cable BOQ worked out based on routing of cable listing provided by the vendor for “both
end equipment in vendor’s scope” shall be binding to the vendor with +10 % margin to
take care of slight variation in routing length & wastages.

EQUIPMENT & SERVICES TO BE PROVIDED BY PURCHASER FOR
ELECTRICAL & TERMINAL POINTS:

Refer “Electrical Scope between BHEL and Vendor” Annexure - L.

DOCUMENTS TO BE SUBMITTED ALONG WITH BID

The electrical specification without any deviation from the technical/quality assurance
requirements stipulated shall be deemed to be complied by the bidder in case bidder
furnishes the overall compliance of package technical specification in the form of
compliance certificate/No deviation certificate.

No technical submittal such as copies of data sheets, drawings, write-up, quality plans, type
test certificates, technical literature, etc., is required during tender stage. Any such submission
even if made, shall not be considered as part of offer.
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4.0

List of enclosures:
Electrical scope between BHEL & vendor (Annexure —I)

a)
b)
¢)
d)
e)
f)

Technical specification for motors.
Datasheets for motors.

Electrical Load data format (Annexure —II)
BHEL cable listing format (Annexure —III)
Quality plan for motors.
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1.0

2.0

This document covers the basic technical features of low tension (LT) squirrel cage induction AC
motors employed for driving auxiliaries of BHEL-PEM scope packages in 5 x 800 MW YADRADRI
TPS.

CODES AND STANDARDS

All motors shall conform to the latest applicable standards as listed below;
Three phase induction motors: IS: 12615, IEC: 60034
Single phase AC motors: IS: 996, IEC: 60034

1)

2)

3) Crane duty motors: IS: 3177, IEC: 60034

4) Energy Efficient motors: IS 12615 or IEC: 60034-30 with Efficiency class IE3

3.0 DESIGN REQUIREMENTS

3.1

3.2

3.21

3.2.2

3.3

3.4

3.4.1

Service Conditions

The motors will be installed in hot, humid and tropical atmosphere highly polluted at places with coal
dust and/or fly ash. For motor installed outdoor and exposed to direct sunrays, the effect of solar heat
shall be considered in the determination of the design ambient

temperature.

The design ambient temperature shall be 50 deg C.

Supply system and rated voltage of motors

KW rating Supply system Rated voltage of motor
Upto 0.2 kW 240V/415V 240V415 V
Above 0.2 kW & up to 175kW 415V 415V

Supply voltage & variations shall be as follows:-

Voltage variation (AC Supply): (+/-) 10%
Frequency variation : (+) 3% to (-) 5%
Combined V & F variation  : 10% (sum of absolute values)

During starting of large motor, the voltage may dr  op to 80% of the rated voltage for a period  of 60
seconds. All electrical equipment while running s hall successfully ride over such period without
affecting system performance.

Motors shall be capable of running continuously at rated output for each of the conditions specified.
Motor Rating

All motors shall be rated for continuous duty. They shall also be suitable for long period of inactivity. LT
motor rating at 50 degree C shall have at least 15% margin over the input power requirement of the
driven equipment at rated duty point unless stated otherwise in driven equipment specification. The
motor characteristics shall match the requirements of the driven equipment so that adequate starting,
accelerating, pull up, break down and full load torques are available for the intended service.

Starting Requirements

Motor shall start smoothly and rapidly. Motor characteristics such as speed, starting torque, break away
torque and starting time shall be properly co-ordinat ed with the requirements of driven equipment. The
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3.4.2

3.4.3

344

3.4.5

3.4.6

accelerating torque at any speed with the minimum starting voltage shall be at least 10% higher than
that of the driven equipment.

Motors shall be capable of starting and accelera ting the load with direct  on line starting without
exceeding acceptable winding temperature.

The limiting value of voltage at rated frequenc y under which a motor will successfully start and
accelerate to rated speed with load shall be taken to  be a constant value of 85 (eighty five) percent
rated voltage.

Continuous duty LT motors up to 175 KW Output rati ng (at 50 deg. C ambient temperature), shall be
Premium efficiency (IE3) as per IEC: 60034-30/ IS: 12615 and the locked rotor current of motors shall
as per IS 12615.

However, as per system requirement drives ra ted in the range of 160-210 KW may be considered in
either 415V or 3.3 KV

Pump motor subject to reverse rotation shall be designed to withstand the stresses encountered when
starting with shaft rotating at 125% rated speed in reverse direction. The motors shall be designed to
withstand 120% of rated speed for 2 minutes without any mechanical damage.

The following frequency of starts shall apply

i) Three cold starts in succession with the motor being initially at a temperature not exceeding the
ambient temperature.

i) Two hot starts in succession with the motor being initially at a tem perature not exceeding the
rated load temperature.

iii) Three equally spread starts in an hour the motor being initially at a temperature not exceeding
the rated load operating temperature (not to be repeated in the second successive hour)
Locked motor withstand time of hot motors at 110% rated voltage shall be as follows:
a) For motors with starting time upto 20 sec.
- at least 3 sec. more than starting time.
b) For motor with starting time above 20 secs but not exceeding 45 secs.
- atleast 5.0 sec. more than starting time.
c) For motors with starting time above 45 secs.
- at least 10%. more than starting time.
The starting time of the motor referred above is at minimum permissible voltage. Wherever the above
requirements are not complied with, speed switches of approved make & type shall be provided to
bypass the locked rotor protection for a pre-selected time during starting of motors. The speed switches
shall have one NO & one NC contacts having maximum interrupting capacity of 5 Amps at 240V AC
and 0.25 amps at 220 V DC.

Hot thermal withstand curve shall have a margin of at least 10% over the full load current of the motor
to permit relay setting utilising motor rated capacity.
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3.5

3.5.1

3.5.2

3.5.3

3.6

3.6.1

3.6.2

4.0

4.1

4.2

4.2.1

4.3

4.4

4.41

442

Running Requirements

Motor shall run continuously at rated output over the entire range of voltage and frequency variations
as given above.

The motor shall be capable of operating satisfactorily at full load for 5 minutes without injurious heating
with 75% rated voltage at motor terminals.

The motor shall be designed to withstand momentary overload of 60% of full load torque for 15 second
without any damage.

Stress during bus Transfer

The motor may be subjected to sudden application of 150% rated voltage during bus transfer, due to
the phase difference between the incoming voltage and motor residual voltage.

The motor shall be designed to withstand any torsional and/or high current stresses, which may result,
without experiencing any deterioration in the normal life and performance characteristics.

SPECIFIC REQUIREMENTS

Enclosure

All motor enclosures for outdoor, semi-outdoor & indoor application shall conform to the degree of
protection IP-55 unless otherwise specified. Motor for outdoor or semi-outdoor service shall be of
weather-proof construction with canopy. For hazardous area approved type of increased safety
enclosure shall be furnished.

Cooling

The motor shall be self-ventilated type, either totally enclosed fan cooled IC 411(TEFC), totally
enclosed tube ventilated IC 511(TETV) or closed air circuit air- cooled IC 611(CACA).

Winding and Insulation

All insulated winding shall be of copper. All motors shall have class F insulation but limited to class B
temperature rise. Windings shall be impregnated to make them non-hygroscopic and oil resistant.
Tropical Protection

All motors shall have fungus protection involving  special treatment of insulation and metal against
fungus, insects and corrosion.

All fittings and hardware shall be corrosion resistant.

Bearings

Motor shall be provided with antifriction bearings, unless sleeve bearings are required by the motor
application. Bearings shall be rated for minimum service life of 40,000HTrs.

Vertical shaft motors shall be provided with thrust and guide bearings. Thrust bearing of tilting pad type
is preferred.
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443

444

4.4.5

4.4.6

4.4.7

448

4.4.9

4.5

4.5.1

45.2

4.6

4.6.1

4.6.2

4.6.3

46.4

4.6.5

4.6.6

4.6.7

4.6.8

46.9

Bearings shall be provided with seals to prevent leakage of lubricant or entrance of foreign matters like
dirt, water etc. into the bearing area.

Sleeve bearings shall be split type, ring oiled, with permanently aligned, close running shaft sleeves.
Grease lubricated bearings shall be pre-lubricated and shall have provisions for in-service positive
lubrication with drains to guard against over lubrication. LT motors 15kW and above shall be provided

with external greasing arrangement.

Oiled bearing shall have an integral self-cooled oil reservoir with oil ring inspection ports, oil sight glass
with oil level marked for standstill and running conditions and oil fill and drain plugs.

Forced lubricated or water cooled bearing shall be used as per requirement.

Lubricant shall not deteriorate under all service conditions. The lubricant shall be limited to normally
available types with IOC equivalent.

Bearings shall be insulated as required to prevent shaft current and resultant bearing damage.
Noise & Vibration

For 415V motors, maximum double amplitude vibrations upto 1500 rpm shall be 40 microns and 15
microns upto 3000 rpm.

The noise level shall not exceed 85db (A) at 1.5 meters from the motor.

Motor Terminal Box

Motor terminal box shall be detachable type and located in accordance with Indian Standards clearing
the motor base- plate/ foundation

Terminal box shall be capable of being turned 360 deg in steps of 90 Deg. for LT motors unless
otherwise approved.

The terminal box shall be split type with removable cover with access to connections and shall have the
same degree of protection as motor.

The terminal box shall have sufficient space inside for termination/connection of XLPE insulated
armoured aluminium cables.

Terminals shall be stud or lead wire type, substantially constructed and thoroughly insulated from the
frame.

The terminals shall be clearly identified by phase markings, with corresponding direction of rotation
marked on the non-driving end of the motor.

The terminal box shall be capable of withstanding maximum system fault current for a duration of 0.25
sec.

Motor terminal box shall be furnished with suitable cable lugs and double compression brass glands to
match with cable used.

The gland plate for single core cable shall be non-magnetic type. A suitable cable adopter box shall be
provided if the cable size does not allow the direct termination in the main TB.
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4.6.10 Minimum clearances to be provided between phase to phase and phase to earth shall be as under-

Voltage Rating of Motor Minimum Ph-Ph & Ph-Earth clearance
0.415 kV : 25 mm

Note: In case it is not possible to maintain these clearances, the live parts shall be totally insulated from earth
and other Phases. Adequate clearances shall be provided for cable connections.

4.7

4.8

5.0

5.1

5.2

5.3

5.3.1

5.3.2

54

5.4.1

Grounding

The frame of each motor shall be provided with two separate and distinct grounding pads complete
with tapped hole, Gl bolts and washer.

The cable terminal box shall have a separate grounding pad.

Rating Plate
In addition to the minimum information required by IS, the following
information shall be shown on motor rating plate:

a) Temperature rise in Deg.C under rated condition and method of measurement.

b) Degree of protection.

c) Bearing identification no. and Type of lubrication, Quantity and frequency/ time interval
d) Location of insulated bearings.

ACCESSORIES

SPACE HEATERS

Motor of rating 30 kW and above shall be provided with space heaters, suitably located for easy
removal or replacement. The space heater shall be rated 240 V, 1 Phase, 50Hz and sized to maintain

the motor internal temperature above dew point when the motor is idle. The minimum cable size for
space heater shall be 2.5 sq.mm copper cable.

DELETED

INDICATOR/ SWITCH

Dial type local indicator with alarm contacts shall be provided for the following:

Hot and cold air temperature of the closed air circuit for CACA motor.

Alarm switch contact rating shall be minimum 2.0 A at 220V D.C. and 10A at 240V A.C.
ACCESSORY TERMINAL BOX

All accessory equipment such as space heater, temperature detector, current transformers etc., shall

be wired to and terminated in terminal boxes, separate from and independent of motor (power) terminal
box.

5.4.2 Accessory terminal box shall be complete with double compression brass glands and pressure type

terminals to suit owner’s cable connections.

DRAIN PLUG
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5.5

5.6

7.0

8.0

Motor shall have drain plugs so located that they will drain the water, resulting from the condensation or
other causes from all pockets of the motor casing.

LIFTING PROVISIONS
Motor weighing 25 Kg. or more shall be provided with eyebolt or other adequate provision of lifting.

DOWEL PINS

The motor shall be designed to permit easy access for drilling holes through motor feet or mounting
flange for installation of dowel pins after assembling the motor and driven equipment.

PAINTING

Colour scheme for motors shall be shade 631 of IS-5.

TESTING

8.1 Type Tests

For LT Motors, type test reports for type te sts as per IS: 12615/ IEC: 60034 conducted on equipment
similar to those proposed to be supplied sha Il be submitted. The type Test should have been
conducted within last 5 years from enquiry date.

8.2 Routine Tests

9.0

All motors shall be subjected to routine tests as per IS: 12615/ IEC: 60034 in the presence of customer
or customer representative.

Variable Frequency Drive motor details:

i) The motor shall be suitable for operation with a solid-state power supply consisting of an
adjustable frequency inverter for speed control.

i) The motor shall be suitable for the current waveforms produced by the power supply including
the harmonics generated by the drive.

iii) The Motor shall be designed to operate continuously at any speed over the range 20-100 % of
rated speed.

iv) The permitted voltage variation should take into account the steady state voltage drop across
the AC drive and all other system components upstream of the motor.

V) Motors required to be transferred to DOL, by-pass mode shall be rated for specified variations
in system line voltage and frequency. Starting current of motor in DOL, bypass mode shall be
limited to value in motor specifications.

Vi) The motor shall be constructed to withstand torque pulsations resulting from harmonics
generated by the solid-state power supply.

vii) The motor insulation shall be designed to accept the applied voltage waveform, within the
Vpeak and dv/dt limits as per IEC-61800-4.

viii) The drive manufacturer shall be solely responsible for proper selection of the motor for the
given load application and the output characteristics of the drive.
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ELECTRICAL SCOPE BETWEEN BHEL AND VENDOR
PACKAGE: AIR CONDITIONING SYSTEM

PROJECT: 5 x 800 MW YADADRI TPS

S.NO DETAILS SCOPE SCOPE E&C REMARKS
SUPPLY
1 415V MCC BHEL BHEL 240V AC (supply feeder)/415 V AC (3 PHASE 4 WIRE) supply shall be
provided by BHEL based on load data provided by vendor at contract
stage for all equipment supplied by vendor as part of contract. Any other
voltage level (AC/DC) required will be derived by the vendor.
2 Local Push Button Station (for motors) BHEL BHEL Located near the motor.
3 Power cables, control cables and screened control cables 1. For 3.b) & c): Sizes of cables required shall be informed by vendor at
for contract stage (based on inputs provided by BHEL) in the form of cable
a) both end equipment in BHEL's scope BHEL BHEL listing. Finalisation of cable sizes shall be done by BHEL. Vendor shall
b) both end equipment in vendor’s scope BHEL Vendor provide lugs & glands accordingly.
c) one end equipment in vendor’'s scope BHEL BHEL 2. Termination at BHEL equipment terminals by BHEL.
3. Termination at Vendor equipment terminals by Vendor.
4 Junction box for control & instrumentation cable Vendor Vendor Number of Junction Boxes shall be sufficient and positioned in the field to
minimize local cabling (max 10-12 mtrs) and trunk cable.
5 Any special type of cable like compensating, co-axial, Vendor Vendor Refer C&l portion of specification for scope of fibre Optical cables if used
prefab, MICC, fibre optical etc. between PLC/ microprocessor & DCS.
6 Cable trays, accessories & cable trays supporting system BHEL BHEL Local cabling from nearby main route cable tray (BHEL scope) to
equipment terminal (vendor’s scope) shall be through 100/ 50 mm. cable
100/ 50 mm cable trays/ Conduits/ Galvanised steel cable Vendor Vendor trays/ conduits/ Galvanised steel cable troughs, as per approved layout
troughs for local cabling drawing during contract stage.
7 Cable glands ,lugs and bimetallic strip for equipment Vendor Vendor 1. Double compression Ni-Cr plated brass cable glands
supplied by Vendor 2. Solder less crimping type heavy duty tinned copper lugs for power and
control cables.
8 Conduit and conduit accessories for cabling between Vendor Vendor Conduits shall be medium duty, hot dip galvanised cold rolled mild steel
equipments supplied by vendor rigid conduit as per IS: 9537.
9 Lighting BHEL BHEL
10 | Equipment grounding & lightning protection BHEL BHEL Refer note no. 4 for electronic earthing
11 | Below grade grounding BHEL BHEL
12 | LT Motors with base plate and foundation hardware Vendor Vendor Makes shall be subject to customer/ BHEL approval at contract stage.
13 | Mandatory spares Vendor - Vendor to quote as per specification.
14 | Recommended O & M spares Vendor - As specified elsewhere in specification
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ELECTRICAL SCOPE BETWEEN BHEL AND VENDOR
PACKAGE: AIR CONDITIONING SYSTEM

S.NO DETAILS SCOPE SCOPE E&C REMARKS
SUPPLY

15 | Any other equipment/material/service required for Vendor Vendor
completeness of system but not specified above (to
ensure trouble free and efficient operation of the system).

16 | a) Input cable schedules (Control & Screened Control Vendor - Cable listing for Control and Instrumentation Cable and electronic earthing
Cables) cable in enclosed excel format shall be submitted by vendor during
b) Cable interconnection details for above Vendor - detailed engineering stage.
c) Cable block diagram Vendor -

17 | Electrical Equipment & cable tray layout drawings Vendor - For ensuring cabling requirements are met, vendor shall furnish Electrical
equipment layout & cable tray layout drawings (both in print form as well
as in AUTOCAD) of the complete plant (including electrical area)
indicating location and identification of all equipment requiring cabling, and
shall incorporate cable trays routing details marked on the drawing as per
PEM interface comments. Cabling arrangement of the same (wherever
overhead cable trays, trenches, cable ducts, conduits etc.) shall be
decided during contract stage. Electrical equipment layout & cable tray
layout drawing shall be subjected to BHEL/ customer approval without any
commercial implications to BHEL.

18 | Electrical Equipment GA drawing Vendor - For necessary interface review.

NOTES:

1.

3

Box for suitable termination.

Vendor shall indicate location of Electronic Earth pit in their Civil assignment drawing.

Make of all electrical equipment/ items supplied shall be reputed make & shall be subject to approval of BHEL/customer after award of contract.
All QPs shall be subject to approval of BHEL/customer after award of contract without any commercial implication.
In case the requirement of Junction Box arises on account of Power Cable size mis-match due to vendor engineering at later stage, vendor shall supply the Junction
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TITLE SPECIFICATION NO.
FITE T LV MOTORS VOLUME B
SECTION C
DATA SHEET-A REV NO. 00 DATE 19.01.2018
SHEET 1 OF 1

1.0 Design ambient temperature 50 °C
2.0 Maximum acceptable kW rating of LV motor : 175 KW
3.0 Installation (Indoors/ Outdoors) As required
4.0 Degree Of Protection IP55
5.0 Details of supply system

a) Rated voltage (with variation) 240V, 415V + 10%

b) Rated frequency (with variation) 50 Hz (Variation: +3% TO —5%)

c) Combined voltage & freq. variation 10% (sum of absolute values)

d) System fault level at rated voltage 50 kA for 1 sec

e) Short time rating for terminal box 50 kA for 0.25 sec

f) LV System grounding Solidly
6.0 Class of insulation Class ‘F’,with temp rise limited to class B
7.0 Minimum voltage for starting 80% of rated voltage

(As percentage of rated voltage)
8.0 Power cables data Shall be given during detailed engg.
9.0 Earth Conductor Size & Material Shall be given during detailed engg.
10.0 Space heater supply (30KW & ABOVE) 240V, 19,50 Hz
11.0 Rating up to which Single phase motor Acceptable below 0.20 Kw
12.0 TYPE OF STARTER PROVIDED IN MCC DOL
13.0 Locked rotor current

a) Limit as percentage of FLC As per 1S-12615

b) Permissible tolerance, if any As per 1S-12615
14.0 Terminal box Suitable to rotate at 90 degrees
15.0 Paint shade Shade 631 of IS-5




TITLE

MOTOR
DATA SHEET -C
5 X 800 MW YADADRI TPS

SPECIFICATION NO.

VOLUME B

SECTION D

REV NO. 00 DATE

SHEET 1 OF 2

S. Description Data to be filled by successful
No. bidder
A. General
1 Manufacturer & country of origin
2 Motor type
3 Type of starting
4 Name of the equipment driven by motor & Quantity
5 Maximum Power requirement of driven equipment
6 Rated speed of Driven Equipment
7 Design ambient temperature
B. Design and Performance Data
1 Frame size & type designation
2 Type of duty
3 Rated Voltage
4 Permissible variation for
5 a | Voltage
6 b | Frequency
7 ¢) | Combined voltage & frequency
8 Rated output at design ambient temp (by resistance method)
9 Synchronous speed & Rated slip
10 Minimum permissible starting voltage
11 Starting time in sec with mechanism coupled
12 a) At rated voltage
13 b) At min starting voltage
14 Locked rotor current as percentage of FLC (including IS tolerance)
15 Torque

a) Starting

b) Maximum
16 Permissible temp rise at rated output over ambient temp & method
17 Noise level at 1.0 m (dB
18 Amplitude of vibration
19 Efficiency & P.F. at rated voltage & frequency

a) At 100% load

c) At 75% load
NAME OF VENDOR

REV.

NAME SIGNATURE DATE

SEAL




TITLE

MOTOR
DATA SHEET -C
5 X 800 MW YADADRI TPS

SPECIFICATION NO.

VOLUME B

SECTION D

REV NO. 00 DATE

SHEET 2 OF 2

S. Description Data to be filled by successful
No. bidder
c) At starting
C. Constructional Features
1 Method of connection of motor driven equipment
2 Applicable Standard
3 DOP of Enclosure
4 Method of cooling
5 Class of insulation
6 Main terminal box
a) Type
b) Power Cable details (Conductor, size, armour/unarmour)
¢) Cable Gland & lugs details (Size, type & material)
d) Permissible Fault level ( kArms & duration in sec)
7 Space heater details (Voltage & watts)
8 Flame proof motor details (if applicable)
a) Enclosure
b) suitability for hazardous area
i | Zone Oo/1/11
ii | Group A /1IB/1IC
9 No. of Stator winding
10 Winding connection
11 Kind of rotor winding
12 Kind of bearings
13 Direction of rotation when viewed from NDE
14 Paint Shade & type
15 Net weight of motor
16 Outline mounting drawing No (To be enclosed as annexure)
D. Characteristic curves/ drawings
(To be enclosed for motors of rating > S5KW)
a) Torque speed characteristic
b) Thermal withstand characteristic
¢) Current vs time
d) Speed vs time
NAME OF VENDOR
REV.
NAME SIGNATURE DATE SEAL




CABLE SCHEDULE FORMAT

ANNEXURE 1l
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TO
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Explanatory notes for filling up cable list for routing through WinPath, the cable routing program

(developed by Corporate R&D) being used in PEM.

1.

(A)

(B)

Rev O

For the purpose of clarity, it may please be noted that the information given in regard to the cables to
be routed through WinPath as per the system elaborated below is called "Cable List", while the term

“Cable

Schedule” applies to the cable list with routing information added affer routing has been

carried out.

. The cable list shall be entered as an MS Excel file in the format as per enclosed ftemplate

EXT_CAB_SCH_FORMAT.XLS. No blank lines, special characters, header, footer, lines, etc. shall be
introduced in the file. No changes shall be made in the title line (first line) of the template.
3. The field properties shall be as under:

a.

g.

UNITCABLENO: A/N, up to sixteen (16) characters; each cable shall have its own unique,
unduplicated cable number. In case this rule is violated, the cable cannot be taken up for
routing.

FROM: A/N, up to sixty (60) characters; the "From" end equipment/ device description and
location to be specified here. Information in excess of 60 characters will be truncated after 60
characters.

TO: A/N, up to sixty (60) characters; the "To" end equipment/ device description and location
to be specified here. Information in excess of 60 characters will be truncated after 60
characters.

PURPOSE: A/N, up to sixty (60) characters; the purpose (i.e. power cable/ indication/
measurement, etc.) to be specified here. Information in excess of 60 characters will be
truncated after 60 characters.

REMARKS: A/N, up to forty (40) characters; Any information pertinent to routing to be
specified here (e.g., cable number of the cable redundant to the cable number being entered).
Information in excess of 40 characters will be truncated after 40 characters.

CABLESIZE: A/N, 7 characters exactly as per the codes indicated below shall be specified
here. The program cannot route cables described in any other way/ format.

PATHCABLENO: Field reserved for utilization by the program. User shall not enter any
information here.

One list shall be prepared for each system/ equipment (i.e., separate and unique cable lists shall be
prepared for each system).
The cables shall be described as per the scheme listed below:

A NN A NNN
| | I I
Cable No. of cores Cable code Cable size
Voltage (e.g.01,03,3H,07) (See C below) (e.g. 035,185,2.5,0.5)
Code (see B
below)

SYSTEM VOLTAGE CODES:

(ac) A = 11KV, B = 6.6KV, C = 3.3KV, D = 415V, E = 240V, F = 110V

(dc) 6

=220V, H=110V,J =48V, K=+24V,L = -24V

CABLE VOLTAGE CODES:

A = 11KV (Power cables)

17 January 2018 Page 1 of 2



Explanatory notes for filling up cable list for routing through WinPath, the cable routing program
(developed by Corporate R&D) being used in PEM.

B = 6.6KV (Power cables)

C = 3.3KV (Power cables)

D = 1.1IKV (LV & DC system power & control cables)

E = 0.6KV (0.5 sq. mm. Control cables)

(C) CABLE CODES

PVC Copper

A = Armoured FRLS B = Armoured Non-FRLS

C = unarmoured FRLS D = Unarmoured Non-FRLS
PVC Aluminium

E = Armoured FRLS F = Armoured Non-FRLS

G = unarmoured FRLS H = Unarmoured Non-FRLS
XLPE Copper

J = Armoured FRLS K = Armoured Non-FRLS

L = unarmoured FRLS M = Unarmoured Non-FRLS

XLPE Aluminium
N = Armoured FRLS P = Armoured Non-FRLS
Q = unarmoured FRLS R = Unarmoured Non-FRLS

S = FIRE SURVIVAL CABLES

T = TOUGH RUBBER SHEATH

U = OVERALL SCREENED

V = PAIRED OVERALL SCREENED

W = PATRED INDIVIDUAL SCREENED
Y = COMPENSATING CABLES

I - PRE-FABRICATED CABLES

Z = JELLY FILLED CABLES

6. Once a cable list has been given to PEM for routing, any subsequent changes required in the cable list
(which may be in the form of addition of cables, deletion of cables, change of type or size of cable,
etc.) must be informed as specific changes (as a separate file MS Excel of the same format as the
original file) tfo the cable list given earlier if the cable list has been routed and cable schedule
generated. The routing status of the cable list shall be got confirmed from PEM by the agency that
has prepared the cable list before the changes are intimated. In case PEM confirms that the cable list
in question has not been taken up for routing, and the revised cable list is acceptable, the same may be
sent. Since cable routing through the program involves adding each cable list to the project cable
schedule database, the original cable schedule shall not be furnished to PEM with revisions
incorporated within.

Rev O 17 January 2018 Page 2 of 2



STANDARD QUALITY PLAN

SPEC.NO:

I A CUSTOMER : QP NO.: PE-QP-999-Q-007, REV-04 DATE:17.04.2020
MANUFACTURER/ BIDDER/ SUPPLIER NAME & ADDRESS
B ﬂ PROJECT: PO NO.:
ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV (415V)) SYSTEM: SECTION: Il SHEET 10F 9
Sl No. Component & Operations |Characteristics Class Type of Check Quantum Of check D A NORMS FORMAT OF RECORD AGENCY
6 9 * o
1 2 3 4 5 7 8
M CIN D M c N
10 RAW MATERIAL & BOUGHT
’ out
CONTROL
11 SHEET STEEL, PLATES, 1.SURFACE MA VISUAL 100% - - FREE FROM LOG BOOK P - -
SECTION, EYEBOLTS CONDITION BLINKS,
CRACKS,
WAVINESS
ETC
2.DIMENSIONS MA MEASUREMENT SAMPLE - MANUFACTURER'S MANUFACTURER'S LOG BOOK P - -
DRG./SPEC DRG./SPEC
3.PROOF LOAD MA MECH. TEST SAMPLE - MANUFACTURER'S MANUFACTURER'S TEST PN -
TEST (EYE DRG./SPEC DRG./SPEC REPORT
BOLT)
12 HARDWARES 1.SURFACE MA VISUAL 100% - FREE FROM TEST P - -
CONDITION CRACKS, UN- REPORT
EVENNESS
ETC.
2.PROPERTY MA VISUAL SAMPLES - MANUFACTURER'S MANUFACTURER'S TC PN - - |PROPERTY CLASS
CLASS DRG./SPEC DRG./SPEC MARKING SHALL BE
CHECKED BY THE
VENDOR
13 CASTING 1.SURFACE MA VISUAL 100% - MANUFACTURER'S FREE FROM LOG BOOK PN -
CONDITION DRG./SPEC CRACKS,
BLOW HOLES
ETC.
2.CHEM. & MA CHEM & MECH 1/HEAT NO. - MANUFACTURER'S MANUFACTURER'S TC PN - HEAT NO. SHALL BE
PHY. PROP. TEST DRG./SPEC DRG./SPEC VERIFIED
3.DIMENSIONS MA MEASUREMENT 100% - MANUFACTURER'S MANUFACTURER'S LOG BOOK PN -
DRG. DRG
14 PAINT & VARNISH 1.MAKE, SHADE, MA VISUAL 100% - MANUFACTURER'S MANUFACTURER'S LOG BOOK PN -
SHELF LIFE & CONTINUOUS DRG./SPEC DRG./SPEC
TYPE
BHEL BIDDER/ SUPPLIER FOR CUSTOMER REVIEW & APPROVAL
ENGINEERING QUALITY Sign & Date Doc No:
) . Sign &
Sign & Date Name Sign & Date Name De?te Name Seal
Seal y
Prepared by: HEMA KHUSHWAHA  |Checked by: KUNAL GANDHI Reviewed by:
Reviewed by: PRAVEEN DUTTA Reviewed by: R K JAISWAL Approved by:




f—————
#

STANDARD QUALITY PLAN

SPEC.NO:

#MoT T | CUSTOMER : QP NO.: PE-QP-999-Q-007, REV-04 DATE:17.04.2020
MANUFACTURER/ BIDDER/ SUPPLIER NAME & ADDRESS
B H PROJECT: PO NO.:
ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV (415V)) SYSTEM: SECTION: Il SHEET 2 OF 9
Sl No. Component & Operations |Characteristics Class Type of Check Quantum Of check D A NORMS FORMAT OF RECORD AGENCY
9
6 . -
1 2 3 4 5 7 8
M CIN D M c N
15 SHAFT 1. SURFACE MA VISUAL 100% - - FREE FROM LOG BOOK P - - |VENDOR'S APPROVAL
(FORGED OR ROLLED) COND. VISUAL IDENTIFICATION SHALL BE
DEFECTS MAINTAINED
2. CHEM. & MA CHEM. & 1/HEAT NO. - MANUFACTURER'S DRG./ MANUFACTURER'S DRG./ TC PN -
PHYSICAL PHYSICAL OR HEAT SPEC. STD.
PROPERTIES TESTS TREATMENT
BATCH NO
3. DIMENSIONS MA MEASUREMENT 100% - MANUFACTURER'S DRG./ MANUFACTURER'S LOG BOOK PN -
SPEC. DRG
4.INTERNAL CR ULTRASONIC TEST  |100% - ASTM-A388 MANUFACTURER'S INSPECTION v PW v - |FORDIAOF 55 MM &
FLAWS STD REPORT ABOVE
16 SPACE HEATERS, CONNEC-  [1. MAKE & MA VISUAL 100% - MANUFACTURER'S MANUFACTURER'S INSPECTION PN - -
TORS, TERMINAL BLOCKS,  |RATING DRG./STD. DRG./STD. REPORT
CABLES, CABLE LUGS,
CARBON BRUSH TEMP.
DETECTORS, RTD, BTD'S
2. PHYSICAL MA VISUAL 100% - MANUFACTURER'S NO PHYS. DAMAGE, INSPECTION PN - -
COND. DRG./STD. NO ELECTRICAL REPORT
DISCONTINUITY
3.DIMENSIONS MA MEASUREMENT SAMPLE - MANUFACTURER'S MANUFACTURER'S INSPECTION PN - -
(WHEREVER DRG./ STD DRG. /STD. REPORT
APPLICABLE)
4.PERFORMANCE/ MA TEST 100% - MANUFACTURER'S MANUFACTURER'S TEST PN - -
CALIBRATION DRG./ STD DRG. /STD. REPORT
BHEL BIDDER/ SUPPLIER FOR CUSTOMER REVIEW & APPROVAL
ENGINEERING QUALITY Sign & Date Doc No:
) ) Sign &
Sign & Date Name Sign & Date Name D:te Name Seal
Seal )
Prepared by: HEMA KHUSHWAHA  |Checked by: KUNAL GANDHI Reviewed by:
Reviewed by: PRAVEEN DUTTA Reviewed by: R K JAISWAL Approved by:




STANDARD QUALITY PLAN SPEC.NO:
CUSTOMER : QP NO.: PE-QP-999-Q-007, REV-04 DATE:17.04.2020
MANUFACTURER/ BIDDER/ SUPPLIER NAME & ADDRESS PROJECT: PO NO.:
ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV (415V)) SYSTEM: SECTION: Il SHEET 3 OF 9
Sl No. Component & Operations |Characteristics Class Type of Check Quantum Of check D A NORMS FORMAT OF RECORD AGENCY
9
6 . -
1 2 3 4 5 7 8
M CIN D M c N
17 OTHER INSULATING 1. SURFACE MA VISUAL 100% - NO VISUAL TEST PN - -
MATERIALS LIKE SLEEVES, ~ [COND. ETC. DEFECTS REPORT
BINDINGS CORDS, PAPERS,
PRESS BOARDS ETC.
2.DIMENSION(BORE DIA. WALL
THICKNESS., MA TEST SAMPLE - MANUFACTURER'S MANUFACTURER'S LOG BOOK PNV - -
BDV AS RECEIVED, STD. STD. AND OR
BDV AFTER FOLDING AT 180° SUPPLIER'S
TC
18 SHEET STAMPING 1. SURFACE MA VISUAL 100% - NO VISUAL LOG BOOK P - -
(PUNCHED) COND. DEFECTS
(FREE FROM
BURS)
2.DIMENSIONS MA MEASUREMENT SAMPLE - MANUFACTURER'S MANUFACTURER'S LOG BOOK PN - -
INCLUDING BURS DRG. DRG.
HEIGHT
3. ACCEPTANCE MA ELECT. & MECH SAMPLE - MANUFACTURER'S DRG./ MANUFACTURER'S DRG./ TC PNV - -
TESTS TESTS STD. STD.
19 CONDUCTORS 1. SURFACE MA VISUAL 100% - FREE FROM LOG BOOK PV - - |*MOTOR MANUFACTURER TO
FINISH VISUAL CONDUCT VISUAL CHECK FOR
DEFECTS SURFACE FINISH ON RANDOM
BASIS (10% SAMPLE) AT HIS
WORKS AND MAINTAIN RECORD
FOR VERIFICATION BY
2.ELECT. PROP, & MA ELECT.& SAMPLES - MANUFACTURER'S DRG./ MANUFACTURER'S / TC& PNV - -
MECH. PROP MECH.TEST SPEC. SPEC. VENDOR'S
TEST
REPORTS
BHEL BIDDER/ SUPPLIER FOR CUSTOMER REVIEW & APPROVAL
ENGINEERING QUALITY Sign & Date Doc No:
Sign & Date Name Sign & Date Name SE{;& Name Seal
Seal
Prepared by: HEMA KHUSHWAHA  |Checked by: KUNAL GANDHI Reviewed by:
Reviewed by: PRAVEEN DUTTA Reviewed by: R K JAISWAL Approved by:




STANDARD QUALITY PLAN

SPEC. NO:

wWerTee CUSTOMER : QP NO.: PE-QP-999-Q-007, REV-04 DATE:17.04.2020
MANUFACTURER/ BIDDER/ SUPPLIER NAME & ADDRESS
B ﬂ PROJECT: PO NO.:
ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV (415V)) SYSTEM: SECTION: Il SHEET 4 OF 9
Sl No. Component & Operations |Characteristics Class Type of Check Quantum Of check D A NORMS FORMAT OF RECORD AGENCY
9
6 . -
1 2 3 4 5 7 8
M CIN D M c N
3.DIMENSIONS MA MEASUREMENT SAMPLES - MANUFACTURER'S DRG./ MANUFACTURER'S / LOG BOOK PN - -
SPEC SPEC
LOG BOOK
o R MANUFACTURER'S DRG./ MANUFACTURER'S DRG./ R R
1.10 BEARINGS 1.MAKE & TYPE MA VISUAL 100% APPROVED DATASHEET APPROVED DATASHEET PNV
2.DIMENSIONS MA MEASUREMENT SAMPLE - APPROVED DATASHEET APPROVED DATASHEET/ LOG BOOK PN - -
BEARING
MANUF'S
CATALOGUES
3.SURFACE MA VISUAL 100% - - FREE FROM LOG BOOK PN - -
FINISH VISUAL
DEFECTS
111 SLIP RING 1.SURFACE MA VISUAL 100% - - FREE FROM LOG BOOK P - -
(WHEREVER APPLICABLE)  |COND. VISUAL
DEFECTS
2.DIMENSIONS MA MEASUREMENT SAMPLE - MANUFACTURER'S MANUFACTURER'S LOG BOOK P - -
DRG DRG
3.TEMP.WITH- MA ELECT.TEST SAMPLE - MANUFACTURER'S MANUFACTURER'S LOG BOOK PN - -
STAND CAPACITY STD./ APPROVED DATASHEET STD./ APPROVED DATASHEET
4HVIR MA -DO- 100% - MANUFACTURER'S MANUFACTURER'S LOG BOOK PV - -
STD./ APPROVED DATASHEET STD./ APPROVED DATASHEET
112 OIL SEALS & GASKETS 1.MATERIAL OF MA VISUAL 100% - MANUFACTURER'S MANUFACTURER'S LOG BOOK P - -
GASKET DRG/SPECS DRG./ SPECS.
2.SURFACE MA VISUAL 100% - - FREE FROM LOG BOOK P - -
COND. VISUAL
DEFECTS
3.DIMENSIONS MA MEASUREMENT SAMPLE - MANUFACTURER'S MANUFACTURER'S LOG BOOK P - -
DRG DRG
BHEL BIDDER/ SUPPLIER FOR CUSTOMER REVIEW & APPROVAL
ENGINEERING QUALITY Sign & Date Doc No:
. . Sign &
Sign & Date Name Sign & Date Name Dgte Name Seal
Seal )
Prepared by: HEMA KHUSHWAHA  |Checked by: KUNAL GANDHI Reviewed by:
Reviewed by: PRAVEEN DUTTA Reviewed by: R K JAISWAL Approved by:




|
’ STANDARD QUALITY PLAN SPEC.NO:
CUSTOMER : QP NO.: PE-QP-999-Q-007, REV-04 DATE:17.04.2020
MANUFACTURER/ BIDDER!/ PPLIER NAME & ADDRE:!
B ﬂ UFACTURER/ /sul & Ss PROJECT: PO NO.:
ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV (415V)) SYSTEM: SECTION: Il SHEET 5 OF 9
Sl No. Component & Operations |Characteristics Class Type of Check Quantum Of check D A NORMS FORMAT OF RECORD AGENCY
9
6 . -
1 2 3 4 5 7 8
M CIN D M c N
2.0 IN PROCESS
2.1 STATOR FRAME WELDING ~ [1.WORKMANSHIP MA VISUAL 100% - MANUFACTURER'S GOOD FINISH LOG BOOK PW - -
(IN CASE OF FABRICATED & CLEANNESS DRG
STATOR )
2.DIMENSIONS MA MEASUREMENT 100% - MANUFACTURER'S MANUFACTURER'S LOG BOOK P - -
DRG DRG
22 MACHINING 1 FINISH MA VISUAL 100% - -DO- GOOD FINISH LOG BOOK P - -
2.DIMENSIONS MA MEASUREMENT 100% - MANUFACTURER'S MANUFACTURER'S LOG BOOK P - -
DRG DRG
3.SHAFT SURFACE MA PT 100% - MANUFACTURER'S MANUFACTURER'S LOG BOOK v P v -
FLOWS STD./ STD/
ASTM-E165 APPROVED DATASHEET.
23 PAINTING 1.SURFACE MA VISUAL 100% - MANUFACTURER'S MANUFACTURER'S LOG BOOK P - -
PREPARATION STD.JAPPROVED DATASHEET STD.JAPPROVED DATASHEET
2.PAINT THICKNESS MA MEASUREMENT SAMPLE - MANUFACTURER'S MANUFACTURER'S LOG BOOK P - -
(BOTH PRIMER & BY ELCOMETER STD.JAPPROVED DATASHEET STD.JAPPROVED DATASHEET
FINISH COAT)
3.SHADE MA VISUAL SAMPLE - MANUFACTURER'S MANUFACTURER'S LOG BOOK P - -
STD./JAPPROVED DATASHEET STD./APPROVED DATASHEET
4. ADHESION MA CROSS SAMPLE - MANUFACTURER'S MANUFACTURER'S LOG BOOK P - -
CUTTING & STD./JAPPROVED DATASHEET STD.JAPPROVED DATASHEET
TAPE TEST
BHEL BIDDER/ SUPPLIER FOR CUSTOMER REVIEW & APPROVAL
ENGINEERING QUALITY Sign & Date Doc No:
. . Sign &
Sign & Date Name Sign & Date Name De?te Name Seal
Seal .
Prepared by: HEMA KHUSHWAHA  |Checked by: KUNAL GANDHI Reviewed by:
Reviewed by: PRAVEEN DUTTA Reviewed by: R K JAISWAL Approved by:




|
I STANDARD QUALITY PLAN SPEC.NO:
—————
v Tem CUSTOMER : QP NO.: PE-QP-999-Q-007, REV-04 DATE:17.04.2020
B ﬂ MANUFACTURER/ BIDDER/ SUPPLIER NAME & ADDRESS PROJECT: PO NO.:
ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV (415V)) SYSTEM: SECTION: Il SHEET 60OF 9
Sl No. Component & Operations |Characteristics Class Type of Check Quantum Of check D A NORMS FORMAT OF RECORD AGENCY
9
6 . -
1 2 3 4 5 7 8
M CIN D M c N
24 SHEET STACKING 1.COMPLETENESS MA MEASUREMENT SAMPLE - MANUFACTURER'S MANUFACTURER'S LOG BOOK P - -
STD. STD
2.COMPRESSION MA MEASUREMENT 100% - MANUFACTURER'S MANUFACTURER'S LOG BOOK P - -
& TIGHTENING STD STD.
25 WINDING 1.COMPLETENESS CR VISUAL 100% - MANUFACTURER'S MANUFACTURER'S LOG BOOK P - -
STD.JAPPROVED DATASHEET STD./APPROVED DATASHEET
2.CLEANLINESS CR VISUAL 100% - MANUFACTURER'S MANUFACTURER'S LOG BOOK P - -
STD./APPROVED DATASHEET STD./APPROVED DATASHEET
3.IR-HV-R CR ELECT. TEST 100% - 18-325//1S-12615/IEC-60034 PART-1  |1S-325//1S-12615/IEC-60034 PART-1 [ TEST/INSPC. v P v -
REPORT
4.RESISTANCE CR ELECT. TEST 100% - 1S-325//1S-12615/IEC-60034 PART-1  |IS-325//1S-12615/IEC-60034 PART-1 [ TEST/INSPC. v P v -
REPORT
5.INTERTURN CR ELECT. TEST 100% - 1S-325//1S-12615/IEC-60034 PART-1  |1S-325//1S-12615/IEC-60034 PART-1 [ TEST/INSPC. P - -
INSULATION REPORT
LOG BOOK
26 IMPREGNATION 1.VISCOSCITY MA PHY. TEST AT STARTING - MANUFACTURER'S STANDARD MANUFACTURER'S STANDARD P - -
2.TEMP. MA PROCESS CONTINUOUS - MANUFACTURER'S STANDARD MANUFACTURER'S STANDARD LOG BOOK P - -
PRESSURE CHECK
VACCUM
3.NO. OF DIPS MA PROCESS CONTINUOUS - MANUFACTURER'S STANDARD MANUFACTURER'S STANDARD LOG BOOK v P \ - |THREE DIPS TO BE
CHECK
GIVEN
BHEL BIDDER/ SUPPLIER FOR CUSTOMER REVIEW & APPROVAL
ENGINEERING QUALITY Sign & Date Doc No:
) ) Sign &
Sign & Date Name Sign & Date Name D:te Name Seal
Seal y
Prepared by: HEMA KHUSHWAHA  |Checked by: KUNAL GANDHI Reviewed by:
Reviewed by: PRAVEEN DUTTA Reviewed by: R K JAISWAL Approved by:




STANDARD QUALITY PLAN SPEC.NO:
e
I A CUSTOMER : QP NO.: PE-QP-999-Q-007, REV-04 DATE:17.04.2020
MANUFACTURER/ BIDDER/ SUPPLIER NAME & ADDRE!
UFACTU / /Su & SS PROJECT: PO NO.:
ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV (415V)) SYSTEM: SECTION: Il SHEET 70F 9
Sl No. Component & Operations |Characteristics Class Type of Check Quantum Of check D A NORMS FORMAT OF RECORD AGENCY
9
6 . -
1 2 3 4 5 7 8
M CIN D M c N
4.DURATION MA PROCESS CONTINUOUS - MANUFACTURER'S STANDARD MANUFACTURER'S STANDARD LOG BOOK v P v -
CHECK
2.7 COMPLETE STATOR 1.COMPACTNESS MA VISUAL 100% - MANUFACTURER'S STANDARD MANUFACTURER'S STANDARD LOG BOOK P - -
ASSEMBLY & CLEANLINESS
28 BRAZING/COMPRESSION 1.COMPLETENESS CR VISUAL 100% - MANUFACTURER'S STANDARD MANUFACTURER'S STANDARD LOG BOOK P - -
JOINT
2.SOUNDNESS CR MALLET TEST 100% - MANUFACTURER'S STANDARD MANUFACTURER'S STANDARD TEST/INSPC. v P v -
&UT REPORT
3HV MA ELECT. TEST 100% - MANUFACTURER'S STANDARD MANUFACTURER'S STANDARD TEST/INSPC. v P v -
REPORT
29 COMPLETE ROTOR 1.RESIDUAL CR DYN. BALANCE 100% - MANUFACTURER'S SPEC./ MANUFACTURER'S DWG. LOG BOOK P - -
ASSEMBLY UNBALANCE 1SO 1940
2.SOUNDNESS CR ELECT. 100% - MANUFACTURER'S SPEC. MANUFACTURER'S SPEC. TEST/INSPC. v P v -
OF DIE (GROWLER REPORT
CASTING TEST)

2.10 ASSEMBLY 1.ALIGNMENT MA MEAS. 100% - MANUFACTURER'S SPEC. MANUFACTURER'S SPEC. LOG BOOK P - -
2.WORKMANSHIP MA VISUAL 100% - MANUFACTURER'S SPEC. MANUFACTURER'S SPEC. LOG BOOK P - -
3.AXIAL PLAY MA MEAS. 100% - MANUFACTURER'S SPEC. MANUFACTURER'S SPEC. LOG BOOK v P v -
4.DIMENSIONS MA MEAS. 100% - MANUFACTURER'S DRG./ MANUFACTURER'S DRG./ LOG BOOK P - -

MANUFACTURER'S SPEC. MANUFACTURER'S SPEC.
5.CORRECTNESS, MA VISUAL 100% - MANUFACTURER'S SPEC. MANUFACTURER'S SPEC. LOG BOOK P - -
COMPLETENESS
TERMINATIONS/
MARKING/
COLOUR CODE
6.RTD, BTD & SPACE MA VISUAL 100% - MANUFACTURER'S SPEC. MANUFACTURER'S SPEC. LOG BOOK v P v -
HEATER MOUNTING.
BHEL BIDDER/ SUPPLIER FOR CUSTOMER REVIEW & APPROVAL
ENGINEERING QUALITY Sign & Date Doc No:
) ) Sign &
Sign & Date Name Sign & Date Name D:te Name Seal
Seal y
Prepared by: HEMA KHUSHWAHA  |Checked by: KUNAL GANDHI Reviewed by:
Reviewed by: PRAVEEN DUTTA Reviewed by: R K JAISWAL Approved by:




STANDARD QUALITY PLAN

SPEC.NO:

- . .
T CUSTOMER : QP NO.: PE-QP-999-Q-007, REV-04 DATE:17.04.2020
MANUFACTURER/ BIDDER/ SUPPLIER NAME & ADDRESS
B ﬂ PROJECT: PO NO.:
ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV (415V)) SYSTEM: SECTION: Il SHEET 8 OF 9
Sl No. Component & Operations |Characteristics Class Type of Check Quantum Of check D A NORMS FORMAT OF RECORD AGENCY
9
6 . -
1 2 3 4 5 7 8
M CN D M c N
3.0 TESTS 1.TYPE TESTS MA ELECT.TEST 1TYPE/SIZE 1TYPE/SIZE 1S-325//1-12615/APPROVED 1S-325/1S-12615/APPROVED TEST v P wr - |*NOTE-1
INCLUDING DATASHEET DATASHEET REPORT
SPECIAL
TESTS
2.ROUTINE MA ELECT.TEST 100% - 1S-325//1-12615/APPROVED 1S-325/1S-12615/APPROVED TEST v P Vs SNOTE - 2
TESTS INCLUDING DATASHEET DATASHEET REPORT R
SPECIAL TEST
3.VIBRATION & MA ELECT.TEST 100% - IS: 12075 / IEC 60034-14 & 1S-12065  [IS: 12075 / IEC 60034-14 & 1S-12065 | TEST v P Ve - |*NoTE-2
NOISE LEVEL REPORT
4.0VERALL MA MEASUREMENT 100% 100% APPROVED APPROVED TEST/NSPC. v P w -
DIMENSIONS &VISUAL DRG/DATA DRG/DATA REPORT
AND ORIENTATION SHEET SHEET &
5.DEGREE OF MA ELECT. & 1TYPE/ - IEC 60034-5/1S-12615 APPROVED DATASHEET TC v P v TC FROM AN INDEPENDENT
PROTECTION MECH. TEST SIZE - |LABORATORY, REFER NOTE-3
6. MEASUREMENT OF MA ELECT. & 100% - 1S-325//1S-12615/IEC-60034 PART-  |1S-325/1S-12615/IEC-60034 PART-1/IS:| TC v P Vs - |*NOTE-2
RESISTANCE OF RTD MECH. TEST 1/1S: 12802 12802
&BTD
7. MEASUREMENT OF MA ELECT. & 100% - 1S-325//1S-12615/IEC-60034 PART-1  |1S-325/IS-12615/IEC-60034 PART-1  TC v P Ve - |*NOTE-2
RESISTANCE, IR OF MECH. TEST
SPACE HEATER
8. NAME PLATE MA VISUAL 100% - 1S-325//1S-12615& 15-325//15-12615 & TEST/NSPC. v P v - |*NOTE-2
DETAILS DATA SHEET DATA SHEET REPORT
9.EXPLOSION MA EXPLOSION 1TYPE - 1S 2148 / [EC 60079-1 1S 2148 / IEC 60079-1 TC v P v - |TCFROM AN INDEPENDENT
FLAME PROOF FLAME PROOF LABORATORY, REFER NOTE-3
NESS (IF TEST
SPECIFIED)
10. PAINT SHADE, MA VISUAL & SAMPLE SAMPLE APPROVED DATASHEET APPROVED DATASHEET TC v P w$ - |SAMPLING PLAN TO BE
THICKNESS MEASUREMENT DECIDED BY INSPECTION
&FINISH BY ELKOMETER AGENCY
$NOTE-2
BHEL BIDDER/ SUPPLIER FOR CUSTOMER REVIEW & APPROVAL
ENGINEERING QUALITY Sign & Date Doc No:
! ) Sign &
Sign & Date Name Sign & Date Name D:te Name Seal
Seal )
Prepared by: HEMA KHUSHWAHA  |Checked by: KUNAL GANDHI Reviewed by:
Reviewed by: PRAVEEN DUTTA Reviewed by: R K JAISWAL Approved by:




STANDARD QUALITY PLAN

SPEC. NO:

ey
I R CUSTOMER : QP NO.: PE-QP-999-Q-007, REV-04 DATE:17.04.2020
B ﬂ MANUFACTURER/ BIDDER/ SUPPLIER NAME & ADDRESS PROJECT: PO NO.:
ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV (415V)) SYSTEM: SECTION: Il SHEET 9 OF 9
Sl No. Component & Operations |Characteristics Class Type of Check Quantum Of check D A NORMS FORMAT OF RECORD AGENCY
9
6 . -
1 2 3 4 5 7 8
M CN D M c N
AS PER MANUFACT. STANDARD / (#)|AS PER MANUFACT. STANDARD /  [INSPC. REPORT v P w -
SURFACE FINISH & o, o, (#) .
4.0 PACKING COMPLETENESS MA VISUAL 100% 100% (#): REFER NOTE-8
NOTES:
1 DEPENDING UPON THE SIZE AND CRITICALLY, WITNESSING BY BHEL SHALL BE DECIDED.
2 ROUTINE TESTS ON 100% MOTORS SHALL BE DONE BY THE VENDOR. HOWEVER, BHEL/CUSTOMER SHALL WITNESS ROUTINE TESTS ON RANDOM SAMPLES.
THE SAMPLING PLAN SHALL BE MUTUALLY AGREED UPON.
3 IN CASE TEST CERTIFICATES FOR THESE TESTS ON SIMILAR TYPE, SIZE AND DESIGN OF MOTOR FROM INDEPENDENT LABORATORY ARE AVAILABLE,
THE SAME IS VALID FOR 5 YEARS.
4 BHEL RESERVES THE RIGHT TO PERFORM REPEAT TEST, IF REQUIRED.
5 AFTER PACKING AND PRIOR TO ISSUE MDCC, PHOTOGRAPHS OF ITEMS TO BE DESPATCHED SHALL BE SENT TO BHEL PURCHASE GROUP FOR REVIEW.
6 IN CASE , ANY CHANGES IN QP COMMENTED BY CUSTOMER AT CONTRACT STAGE SHALL BE CARRIED OUT BY BIDDER WITHOUT ANY IMPLICATION TO BHEL/ CUSTOMER.
7 PROJECT SPECIFIC QP TO BE DEVELOPED BASED ON CUSTOMER REQUIREMENT.
8 FOR EXPORT JOB, BHEL TECHNICAL SPECIFICATION FOR SEAWORTHY PACKING TO BE FOLLOWED.
9 PACKING SHALL BE SUITABLE FOR STORAGE AT SITE IN TROPICAL CLIMATE CONDITIONS.
10 LATEST REVISION/ YEAR OF ISSUE OF ALL THE STANDARDS (IS/ ASME/ IEC ETC.) INDICATED IN QP SHALL BE REFERRED.
LEGENDS:
*RECORDS. INDENTIFIED WITH "TICK"(¥) SHALL BE ESSENTIALLY INCLUDED BY SUPPLIER IN QA DOCUMENTATION,
**M: SUPPLIER/ MANUFACTURER/ SUB-SUPPLIER, B: MAIN SUPPLIER/ BHEL/ THIRD PARTY INSPECTION AGENCY, C: CUSTOMER,
P: PERFORM. W: WITNESS. V: VERIFICATION. AS APPROPRIATE
MA: MAJOR, MI: MINOR, CR: CRITICAL
D: DOCUMENT
BHEL BIDDER/ SUPPLIER FOR CUSTOMER REVIEW & APPROVAL
ENGINEERING QUALITY Sign & Date Doc No:
. . Sign &
Sign & Date Name Sign & Date Name Date Name Seal
Seal y
Prepared by: HEMA KHUSHWAHA  [Checked by: KUNAL GANDHI Reviewed by:
Reviewed by: PRAVEEN DUTTA Reviewed by: R K JAISWAL Approved by:




MANUFACTURER/ BIDDER/ . .
SUPPLIER NAME & ADDRESS STANDARD QUALITY PLAN SPEC.NO: DATE:
CUSTOMER : QP NO.: PE-QP-999-Q-006, REV-02 DATE: 17.04.2020
PROJECT: PO NO.: DATE:
ITEM: AC ELECT. MOTORS . .
UPTO 55KW (LV (415V)) SYSTEM: SECTION: I SHEET 1 of2
. COMPONENT |[CHARACTERISTI | CLA TYPE OF QUANTUM REFERENCE ACCEPTANCE FORMAT AGENC REMARKS
NO & cs S8 CHECK | OF CHECK | DOCUMENT NORMS Or %
' | OPERATIONS RECORD
6 * ok
1 2 3 4 5 M B 7 8 9 DM C N
1. WORKMANSHI MA VISUAL 100% | - MFG. SPEC. MFG. SPEC. LOG P|- -
P BOOK
MFG. DRG./ MFG. DRG./ MFG. | LOG
0, _ - -
2.DIMENSIONS MA VISUAL 100% MFG. SPEC. SPEC. BOOK P
3.CORRECTNESS
1.0 ASSEMBLY COMPLETENESS
TERMINATIONS/ o LOG
MARKING/ MA VISUAL 100% | - MFG.SPEC./ MFG.SPEC. BOOK P|- -
COLOUR CODE
SAM MFG. SPEC/ MFG. SPEC/ LOG
2.0 | PAINTING 1.SHADE MA VISUAL PLE - APPROVED APPROVED BOOK VPV |-
DATASHEET DATASHEET
1.ROUTINE TEST 1182_631255// IS- 1S-325/1S-12615/ | TEST/ v
INCLUDING MA VISUAL 100% | - APPROVED APPROVED INSPN. VP, |- *NOTE -1
30 | TESTS SPECIAL TEST DATA SHEET DATA SHEET REPORT
2.0VERALL APPROVED TEST/ *NOTE -1
DIMENSIONS & MA ?\IA? QS\I]JIP;%I\A/IE 100% | - DRG/ DATA gziiO:;&?RG/ INSPN. v| P l/ - &
ORIENTATION SHEET REPORT NOTE-2
BHEL BIDDER/ SUPPLIER FOR CUSTOMER REVIEW & APPROVAL
ENGINEERING QUALITY Sign & Date Doc No:
Sign & Date Name Sign & Date Name Seal Sign & Date Name Seal
Prepared HEMA Checked KUNAL GANDHI Reviewed
by: KHUSHWAHA |py: by:
Reviewed PRAVEEN Reviewed RITESH KUMAR Approved
by: DUTTA by: JAISWAL by:




MANUFACTURER/

BIDDER/

SUPPLIER NAME & ADDRESS STANDARD QUALITY PLAN SPEC.NO: DATE:
CUSTOMER : QP NO.: PE-QP-999-Q-006, REV-(02 DATE: 17.04.2020
PROJECT: PO NO.: DATE:
ITEM: AC ELECT. MOTORS . .
UPTO 55KW (LV (415V)) SYSTEM: SECTION: II SHEET 2 of 2
1S-325 /1S-12615 TEST/
%EI?ANI[I}?g LATE MA | VISUAL 100% | - / APPROVED SAME AS COL.7 | INSPN. v| P
DATA SHEET REPORT
SURFACE FINISH
AS PER MFG. AS PER MFG. INSPC.
4.0 | PACKING & MA | VISUAL 100% | 100% v| P (#) REFER NOTE-8
COMPLETENESS STANDARD / (#) | STANDARD / (#). | REPORT
NOTES:
1. Routine tests on 100% motors shall be done by the vendor. However, BHEL/ Customer shall witness routine tests on random samples. The sampling plan shall be mutually agreed upon.
2. For exhaust/ventilation fan motors of rating up to 1.5 KW, only routine test certificates shall be furnished for scrutiny.
3. In case test certificates for these tests on similar type, size and design of motor from independent laboratory are available, the same is valid for 5 years.
4. BHEL reserves the right to perform repeat test, if required.
5. After packing and prior to issue MDCC, photographs of items to be despatched shall be sent to BHEL for review.
6. In case of any changes in QP commented by customer at contract stage, same shall be carried out by bidder without any implication to BHEL/ Customer.
7. Project specific QP to be developed based on customer requirement.
8. For export job, BHEL technical specification for seaworthy packing to be followed.

9. Packing shall be suitable for storage at site in tropical climate conditions.
10. Latest revision/ year of issue of all the standards (IS/ ASME/ IEC etc.) indicated in QP shall be referred.
LEGENDS:
*RECORDS, INDENTIFIED WITH ”TICK”(\/) SHALL BE ESSENTIALLY INCLUDED BY SUPPLIER IN QA DOCUMENTATION,
** M: SUPPLIER/ MANUFACTURER/ SUB-SUPPLIER, B: MAIN SUPPLIER/ BHEL/ THIRD PARTY INSPECTION AGENCY, C: CUSTOMER,
P: PERFORM, W: WITNESS, V: VERIFICATION, AS APPROPRIATE
MA: MAJOR, MI: MINOR, CR: CRITICAL
D: DOCUMENTATION

BHEL BIDDER/ SUPPLIER FOR CUSTOMER REVIEW & APPROVAL
ENGINEERING QUALITY Sign & Date Doc No:
Sign & Date Name Sign & Date Name Seal Sign & Date Name Seal
Prepared HEMA Checked KUNAL GANDHI Reviewed
by: KHUSHWAHA  |py: by:
Reviewed PRAVEEN Reviewed RITESH KUMAR Approved
by: DUTTA by: JAISWAL by:




TATA CONSULTING ENGINEERS LIMITED

VENDOR DOCUMENT REVIEW STATUS

[IA Drawing/Document approved as submitted.
Proceed with fabrication/construction.
B Drawing/Document approved subjected to

TYPICAL DETAILS OF CABLE

print.

rtsoted—Proceed-with-fabrications
construction considering our commnets.
ac m) are noted on this marked uj

D Our commnets are noted in men']lo attached to
er No,

the forwarding transmittal lette
- Dated..-

is noted.

Vendor/Contra

Laws as may be app
purchaser's rights under the contract.

OE Correct original of this drawing/document to
reflect our comments and resubmit for approval.

O F Correct original of this drawing/document to
reflect our comments and resubmit for records.

[OG Drawings/Documents of this category are for
information only and not for approval.
Information fumished on the drawing/document

[OH Drawing/Document reviewed against our
revious comments and other revisions
ighlighted and identified by the vendor.

O | Drawing/Document returned without review.

[J Print not enclosed.

Approval conveyed herein neither relieves the

r of his contractual obligations and

his responsibilities for correctness of dimensions,

materials of construction, weights, quantities, design

details, assembly fits, performance requirements and

conformity of the sup|plies with the Indian Statutory
icable, nor does it limit the
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ACCESSORIES

TRAYS AND

TELANGANA STATE POWER GENERATION CORPORATION LTD

= TELANGANA, INDIA
5 x 800 MW YADADRI TPS, -~~~
L TATA CONSULTING ENGINTERS TIMITED
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e OONTRACY m PROJECT ENGINEERING MANAGEMENT
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TYPICAL DETAILS OF CABLE TRAYS AND ACCESSORIES

P SCALE

DRAWING NO.

=)

PE-DG—417-507—-E005

T 1 oF 17

| nev. 2



108404
A


SIDE RUNNER
e_)[ - J/- = { =
y 14
~+——SLOTTED RUNG ' =
| , 4
|_ S —— ] e —— L '
'S_OJ'%'L 0 250 1, I ' I
i 2500 -

DDER TYPE CABLE TRAY

fw DIA.HOLES(TYP)

‘ ] L

788 S g 11
8 : g__é_ 'M?. - - =P ﬁjl@ Q_' e
. 5?2: T | 4 L=W-5 - (aIN-)
sic -® SLOTTED RUNG

J—w DIA.HOLES(TYP)

/1
gl A y/’*’ i ?”[ 4_4—
|3 / b
30| 50 H 50 |30
42500
SIDE_RUNNER
A MATERIAL : M.S. SHEET 14 SWG.(2mm.THK.)

FINISH : HOT DIP GALVANISED

NOTE :—

1. ALL DIMENSIONS ARE IN MM.

TYPICAL DETAILS OF CABLE TRAYS AND |PWG. NO.
PE-DG-417 -507—-E005

Livis.A ACCESSORIES
REV.D ) SHT. 02 OF 17




210
25 ., 50 . 60 ., 50 25
T 1 1
T o—o— - —4P :
B i bt
8l &+ - - —2mm.THICK
PRl Pasdlil-
L r—ee—ar|
/10 DIA. HOLE (TYP) “I'TY‘P""' :
SIDE_COUPLER PLATE
(TWO COUPLER PLATE FOR EACH JOINT) A
M8 BOLT :
7 |‘|’ 2
= H-—¢f
S|
M8 BOLT, WASHER & NUT
(FOR CABLE TRAY JOINT)
:
CABLE_TROUGHS
™S
[ 1= 7
= hds_h AR -_{‘\_ﬁm us OT . —
= 1. ALL DIMENSIONS ARE IN MM.
(- |
?r?n_“(“mﬁnum ‘
SECTION S$-5

TYPICAL DETAILS OF CABLE TRAYS AND |PWG. NO.

7 ACCESSORIES PE-DG-417 ~507-E005
REV. 2 SHT. 03 OF 17




TRAY CQ
SEE DETAIL-X S e R
SPACER ASSEMBLY CABLE TRAY
© 500MM C,/C COVER G.LFLAT 25x6TH.
(TP.) GALVANISED M.S.
BOLT WITH NUT
AND WASHER
Wi4 | ©@1500(MAX)

G.| FLAT 25x6_THK:
© 1500 (MAX.)

GALVANISED M.S BOLT

WITH NUT AND WASHER
@ 1500 (MAX.)

30

14 SWG HOT DIP
GALVANISED
STEEL SHEET

1. ALL DIMENSIONS ARE IN MM.
2. THE SPACER ASSEMBLY SHALL
BE HOT DIP GALVANISED

CABLE TRAY COVER

Lilis..A

i

ACCESSORIES

DWG. NO.

TYPICAL DETAILS OF CABLE TRAYS AND | pe-DG-417-507-E005

REV.2  SHT. 04 OF 17




125
1

il

25
,rI_I,J_

i
i

< 4—NOS. 10DIA. HOLES(TYP)
ﬁ FOR COUPLER PLATE
- ]
3
o~
WIDTH (W) | RADIUS (R) | A
1050 1475
600 1025
600
PLAN 450 | 875
HORIZONTAL TEE 300 725
. A . 1050 1400
1 450 600 950
450 800
300 650
1050 1325
300 600 875
450 725
125 , 250 ©250 ; 300 575
TYP., —_—
- - - F
== T T T —
< 4—NOS. 10 DIA. HOLES(TYP)
E FOR COUPLER PLATE
o 5
8‘—
Na‘_
i L
< NOTES :—
PLAN 1. ALL DIMENSIONS ARE IN MM.
HORIZONTAL CROSS 2. FOR MULTITIER CABLE TRAY, THE BENDING
RADIUS AT THE BENDS SHALL BE SAME FOR
ALL TRAYS AND THIS RADIUS SHALL BE AS
PER THE RECOMMENDED BENDING RADIUS
OF LARGEST CABLE IN THE ROUTE.
TYPICAL DETAILS OF CABLE TRAYS AND |DWG NOAU
r TR ACCESSORIES PE-DG- —507-E005

o

REV. D SHT. 05 OF 17




W
FLAN

LEFT _HAND REDUCER

ww A
4~N0S.10 DIA.HOLES FOR
SIDE COUPLER PLATE | |
8
=l o~
] s
0
b,
i
w Q
PLAN

RIGHT HAND REDUCER

600
WIDTH

450 | 300

300

4—N0S.10 DIA.HOLES FOR
SIDE COUPLER PLATE

N0]E ®

1.

ALL DIMENSIONS ARE IN MM.

TYPICAL DETAILS OF CABLE TRAYS AND

ilid. A ACCESSORIES

DWG. NO.
PE-DG—417 -507-E005

REV.) ' SHT. 06 OF 17




E

4 NOS. 10 DA F'IE.'lLESFOR‘| 125

COUPLER PLATE. ———_ | |

=

=
1
L ELBOW
WIDTH (W) | RADIUS (R)| A B c D E ‘
1050 205 | 285 | 755 [1055 | 485
600 145 | 225 | 530 | B30 | 365
600
450 125 | 205 | 455 | 755 | 325
300 105 | 185 | 380 | 680 | 285
1050 205 | 265 | 755 | 980 | 465
600 145 | 205 | 530 | 755 | 345
450
450 125 | 185 | 455 | 680 | 305
300 105 | 165 | 380 | 605 | 265
1050 205 | 245 | 755 | 905 | 445
600 145 | 185 | 530 | 680 | 325
300
450 125 [ 165 | 455 | 605 | 285
300 105 | 145 | 380 | 530 | 245

ALL DIMENSIONS ARE IN MM.

TYPICAL DETAILS OF CABLE TRAYS AND

L iira A ACCESSORIES

DWG. NO.
PE-DG-417—507-E005

REV.? SHT. 07 OF 17




4 NOS. 10 DIA. -
HOLES FOR v
COUPLER e

ELEVATION

30° VERTICAL ELBOW (INSIDE)

WIDTH(\Q‘) RADIUS(R) A c E F
600 1050 205 | 760 | 410 | 410
450 600 145 | 535 | 290 | 290
&
300 450 125 | 460 | 250 | 250
300 105 | 385 | 210 | 210
HoLss rom A N
COUPLER 8
pae e o
125“&‘
Ve E
_/
/', L]
r ...... -—F'.—'. /'
| .
_ = ]
| R 4 %
ELEVATION
30° VERTICAL ELBOW (OUTSIDE)  NOTE :-
1. ALL DIMENSIONS ARE IN MM.
TYPICAL DETAILS OF CABLE TRAYS AND [PWG. NO.
icis A PE-DG-417.~-507-E005

i

ACCESSORIES

REV.D ! SHT. 08 OF 17




E

4 NOS. 10 DIA. HOLES FOR T

COUPLER PLATE. ——— | |
! ]
L’

125

— —,
1
1 ! i
=z ——
o
¥ C
=
-y
A—
| c
1
3 D I
1 1
PLAN
45" HORIZONTAL ELBOW
|
WIDTH (W) | RADIUS (R)| A B c D E
1050 395 | 570 | 955 |1380 | 685
600 265 | 440 | 640 [1065 | 535
600
450 220 | 395 | 530 | 955 | 470
300 175 | 350 | 425 | 850 | 410
1050 395 | 530 | 955 |1275 | 690
600 265 | 395 | 640 | 955 | 500
450
450 220 | 350 | 530 | 850 | 440
300 175 | 310 | 425 | 745 | 390
1050 395 | 485 | 955 1165 | 655
600 265 | 350 | 640 | B50 | 470
300
450 220 | 310 | 530 | 745 | 410
300 175 | 265 | 425 | 635 | 345
NOTE :—

1. ALL DIMENSIONS ARE IN MM.

TYPICAL DETAILS OF CABLE TRAYS AND
ACCESSORIES

DWG. NO.
PE-DG—-417-507~E005

REV.D SHT. 09 OF 17




e I
./ .
~ P —--.—.Ld.
4 NOS. 10 DIA. R -
HOLES FOR Ve s
COUPLER ya s

PLATE : a

ELEVATION
45" VERTICAL OW_(INS T
8|

4 NOS. 10 DIA

HOLES FOR -

COUPLER A H

PLATE 125

(Tvp.) E o
.

. c !.
| - L

| g

ELEVATION

WIDTH(W) | RADIUS(R)| A c E F . TI ouT

600 1050 395 | 955 | 560 | 790

450 600 [265 | 640 | 375 |530 NOTE :—

&

300 450 220 | 530 | 310 | 440 1. ALL DIMENSIONS ARE IN MM,

300 175 | 425 | 250 | 350

TYPICAL DETAILS OF CABLE TRAYS AND |DWG- NO.
PE-DG—417 ~507-E005

icrd. A ACCESSORIES
aﬁ REV.H SHT. 10 OF 17




E

4 NOS. 10 DIA. HOLES FOR | 125

fm

COUPLER PLATE. — :I ’|
I 1 ] -
T - | r
1
J )
= — ©
AV, o
| /
- ! -
l | | A &\ L
/
< e
L )
— t
"3 D 1 ™
1 PLAN 1
60° LBO
WIDTH (W) | RADIUS (R)| A B c D E
1050 635 | 935 (1095 |1615 | 905
600 410 | 710 | 705 [1225 | 645
600 '
450 335 | 635 | 575 |1095 | 560
300 250 | 550 | 450 | 965 | 470
1050 635 | BEO |1095 |1485 | 860
600 410 705 1095 | 600
450
450 335 | 550 | 575 | 965 | 515
300 250 | 485 | 450 | B35 | 425
1050 635 | 785 | 1095 |1355 | 815
600 410 | 560 | 705 | 965 | 555
300
450 335 | 485 | 575 | B35 | 470
300 250 | 410 | 450 | 705 | 385
NOTE :—
1. ALL DIMENSIONS ARE IN MM.
TYPICAL DETAILS OF CABLE TRAYS AND |[DWG. NO.

ACCESSORIES

PE-DG-417 —507—-E005

REV.) ) SHT. 11 OF 17




4 NOS. 10 DIA.
HOLES FOR
COUPLER

PLATE <

(ve.)

ELEVATION
60° V CAL ELBOW (INSIDE

ELEVATION
* RTI 0

wioriw) [Raows®)| A [ ¢ [ € [ F |
600 1050 635 (1095 | 730 (1270

450 NOTE :-

& %0 _|A19 700 | 470 | 820 1. ALL DIMENSIONS ARE IN MM.

300 450 | 335 | 575 | 385 | 670
300 | 260 | 450 | 300 52ﬂ

TYPICAL DETAILS OF CABLE TRAYS AND |OWG. NO.
Y oY ) ACCESSORIES PE-DG-417 -507-E005

REV. | SHT. 12 OF 17




100

100

A %

|
1

90°

ELEVATION

RTICAL ELBOW

QUTSID

VERTICAL ELBOW

WIDTH (W) | RADIUS (R)

1050
600

1175

450 600

725

&

300 450

575

300

425

4 NOS. 10 DIA. HOLES
FOR COUPLER PLATE

"

HORIZONTAL ELBOW
wDTH (W) [ RADIUS (R)| A | E
1050 __|1175 [1475
600 725 |1025
800 450 | 575 | 875
300 | 425 | 725
1050|1175 |1400
600 | 725 | 950
450 450 | 575 | 80O
300 | 425 | 650
1050 1175 1325
600 | 725 | 875
300 450 | 575 | 725 |
300 | 425 | 575

”,
-
——

1. ALL DIMENSIONS ARE IN MM.

2 FOR MULTITIER CABLE TRAY, THE BENDING RADIUS
AT THE BENDS SHALL BE SAME FOR ALL TRAYS AND
THIS RADIUS SHALL BE AS PER THE RECOMMENDED
BENDING RADIUS OF LARGEST CABLE IN THE ROUTE

TYPICAL DETAILS OF CABLE TRAYS AND

frs oY )
03

ACCESSORIES

DWG. NO.
PE-DG-417 —507-EQ05

REV. D SHT. 13 OF 17




ADDITIONAL PERFORATIONS

) REQUIRED ON 100, 225
c & 300 MM WIDTH PLATES X
PERFORATION U ALONG LINES 'X’ OR 'Y
PUNCHED FROM \
THIS SIDE
—
~]-8
END ELEVATION PLAN
DIMENSIONS IN MM
WIDTH-A | DEFTH-B =
100 ' \
50
150 INTERNAL RADIOUS
OF BENDS NOT TO
300 100 EXCEED 4 X PLATE
450 100 THICKNESS.
600 100 =
8 l—
PLAN END ELEVATION
STRAIGHT LENGTH
NOTES ;
1. ALL CUTTING & FORMING OPERATIONS TO BE
COMPLETED PRIOR TO GALVANIZING.
2. FINISHED TRAYS TO BE FREE FROM BURRS AND
SHARP EDGES.
3. ALL DIMENSIONS ARE IN MM.
OF ION
AT T BLE TRA

TYPICAL DETAILS OF CABLE TRAYS AND

ACCESSORIES

afa)

DWG. NO.
PE-DG-417 -507-E005

REV.D ' SHT. 14 OF 17




20 /—17.5mm HOLES
—_—

li 7 .
e 4
‘"‘—"——h—H—-—-—‘—-- L B —
20| 60 | 60 | 60 |20 —
L 200 L
) * PLATES ON BOTH SIDES
VIEW—-A

®6 BOLTS WITH NUTS
AND WASHER

|
- H

END ELEVATION VATIO!

¢ 7.5 MM HOLES DRILED
ON GES 23 28 60
NOTES:—

== =+ g 2

[~ 2. ALL DIMENSIONS ARE IN MM.

e e

COUPLING PLATE

PERF Y JOIN
COUPLING PLATES

TYPICAL DETAILS OF CABLE TRAYS AND |PWG. NO.
sursiivl ACCESSORIES PE-DG-417:-507-E005

@@7 REV.D ' SHT. 15 OF 17




D1

—E
a

OOOOOC Do

coOOoOdOo

oCOCOO™

oOoOoOoOoo

OO
D2

TYPE
pt [ D2 | B | R | Y
A | 225|100 | 50 | 150 | 500
B | 300|150 | 50 | 200 | 600
VERTICAL W (90°
PERFORATED TRAY FITTINGS
DWG. NO.

J

l

DIMENSIONS IN MM

TYPICAL DETAILS OF CABLE TRAYS AND

ACCESSORIES

PE-DG-417 =507-E005

REV.D | SHT. 16 OF 17




N S:—

1. THE LADDER AND PERFORATED TYPE CABLE TRAYS AND ACCESSORIES (INCLUDING
SIDE RUNNERS OF LADDER TYPE CABLE TRAYS), SIDE COUPLER PLATE AND CABLE
TRAY COVER SHALL BE MADE OF HOT DIP GALVANISED AS PER IS 1079.THICKNESS
OF CABLE TRAYS &ACCESSORIES, SIDE COUPLER PLATE AND TRAY COVERS SHALL

BE 2MM, 2MM AND 2.0 MM RESPECTIVELY. &

2. THE CABLE TRAYS ACCESSORIES AND TRAY COVERS SHALL BE HOT DIP
AS PER IS 2629.GALVANIZATION SHALL BE UNIFORM & THICKNESS OF GALVANIZATION

SHALL NOT BE LESS THAN 610 GRAMS/ SQ.MTR. ALSO ZINC DEPOSIT THICKNESS AT
ANY POINT SHALL NOT BE LESS THAN 75 MICRONS.

3. FOR LADDER TYPE CABLE TRAYS AND ACCESSORIES, ALL RUNGS SHALL BE SLOTTED.

4. PERFORATED TRAYS SHALL BE FABRICATED OUT OF A SINGLE M.S. SHEET.

5. STANDARD TRAY ACCESSORIES SHALL BE WITH THE RADIUS INDICATED IN THIS
DRAWING.

6. THE DIMENSIONS OF ALL BENDS, TEES, CROSSES, ETC. FOR PERFORATED CABLE
TRAYS SHALL BE THE SAME AS FOR LADDER TYPE TRAY FITTINGS.

7. SIDE CHANNELS OF PERFORATED TRAY ACCESSORIES SHALL BE WELDED WITH THE
PERFORATED SHEET AT INTERVALS OF 100mm.

8. LENGTH OF WELDING SHALL NOT BE LESS THAN 25mm.

9. ALL TRAY CORNERS SHALL BE SMOOTH AND FREE OF SHARP EDGES.

10.THE DEPTH, WIDTH AND LENGTH OF TRAYS SHALL BE WITHIN A TOLERANCE OF
(+/-) 2 mm. THE THICKNESS TOLERANCE IS OF (+/-) 0.2 mm. AS PER IS:1852

11.TO FACILITATE ASSEMBLY, ALL ACCESSORIES AT ENDS SHALL HAVE 100mm STRAIGHT
PORTION.

12.ALL NUTS, BOLTS, WASHERS ETC., SHALL BE HOT DIP GALVANISED AS PER IS:1367
PART Xl FOR SIZES 12 MM & ABOVE AND ELECTROPLATED/ZINC PASSIVATED FOR
SIZES BELOW 12 MM.

13.ALL CUTTING & FORMING OPERATIONS SHALL BE COMPLETED PRIOR TO GALVANIZING.
14, FINISHED TRAYS SHALL BE FREE FROM BURRS AND SHARP EDGES.

15.ALL DIMENSIONS ARE IN MM UNLESS NOTED OTHERWISE.

16. TOP MOST CABLE TRAY OF A HORIZONTAL RUN AND FRONT CABLE TRAY OF A
VERTICAL RUN IN ALL OUTDOOR AREAS SHALL BE PROVIDED WITH REMOVABLE TRAY
COVER.

17. THE PORTION OF GALVANIZED STEEL, WHICH, IF REQUIRED, UNDERGOES ANY WELDING
AT SITE, SHALL BE COATED WITH TWO COATS OF COLD GALVANIZING ANTI-CORROSIVE
PAINT AFTER WELDING. EPOXY PAINT SHALL BE APPLIED IN CABLE TRAY COVERS IN CHEMICAL CORROSIVE AREA.

18.WIDTH OF CABLE TRAYS PROPOSED TO BE USED FOR THE PROJECT ARE AS UNDER:
A)LADDER TYPE: 600W, 450W, 300W, 150W.

B)PERFORATED TYPE: 600W, 450W, 300W, 150W, 100W

c) CABLE TROUGH 50W (FOR DETAIL REFER SHEET 3)

19. THE DEPTH OF 600W, 450W & 300W TRAYS & ACCESSORIES SHALL BE 100MM
AND DEPTH OF 150W,100W TRAY SHALL BE S5O0MM.

150 mm SHALL BE SIMPLY SUPPORTED AT TWO ENDS. A UNIFORMLY DISTRIBUTED LOAD OF 100
kg PER METER SHALL BE APPLIED ALONG THE LENGTH OF TRAY. THE MAXIMUM DEFLECTION AT
MID SPAN SHALL NOT EXCEED 7 mm.

20. A 2.5 METER STRAIGHT SECTION OF EACH TYPE OF CABLE TRAY OF WIDTH 600mm, 450mm ,300mm &

DWG. NO.
mrem  TYPICAL DETAILS OF CABLE TRAYS AND PE-DG—-417 —-507-E005
. ACCESSORIES
REV. 2 SHT. 17 OF 17
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NOTES :

1. ALL DIMENSIONS ARE IN MM.

2. +S INDICATES DISTANCE TO MAINTAIN
THE 'SLOPE’ OF THE TRENCH.

- /\

GRADE
v N 3. MOUNTING ARRANGEMENT IN CABLE
150(TYP.) —VL Jvrf LEVEL TRENCH TYPE—C,CC,DD ETC. SHALL
BE SIMILAR. /N
N vV |ln
BRACKET - s TYPE NO. OF TRAYS| BOTH SIDES
HORIZONTAL o e I S
TRAY @ 1500 Q|+ ’ | v TYPE—C 3 NO
MAX =
(MAX) vV Vv v TYPE—CC 3 YES
vy v V TYPE—DD YES
100X 100X 10TH m -
MS PLATE INSERT
@ 1500 MAX. Yy
(TYP) 4. FOR LONG TRENCH WITHOUT ANY
WELD 6\ W=600/450 /300 INTERMEDIATE CABLE EXIT, IN STRAIGHT
(TYP) Y=700/550 /400 LENGTHS IT SHALL BE ATLEAST 50MM.
HOWEVER, THE SAME SHALL BE
TR — A PROVIDED FOR AT LEAST 1500mm
-— ON EITHER SIDE OF THE EXIT.
| VoV v o [7] Y GRADE LEVEL
YN v Voov LT v
o v \V4
2 i BRACKET—HORIZONTAL
A R . o | TRAY (TYP) @ 1500 C/C
o : (MAX)
(@]
M
- A o | v
£ +Ww /7 - ;
100 x 10TH. — V| LV VY v o v
MS. PLATE INSERT :
@ 1500 ax. sopn]  s00 500
(SEE NOTE—4)
TR — B
(@]
(9]
S 5 5 S GRADE LEVEL
v v Y v v v v ;W
(@]
2 Vo LY L CABLE TRAY
I - | u:—:L (TYP)
\Y4
(@)
(@]
N
_ A o | (1= T \
0|+ N
= Y4
% \V4 W4 \V4 v M 4
50 —\ 600 600 600 50
(SEE NOTE—4) (SEE NOTE—4)
TR — BB

MOUNTING ARRANGEMENT

(IN CABLE TRENCH)

TYPICAL DETAILS OF CABLE TRAY

SUPPORT SYSTEM

DWG.
PE-DG—-410-507—-E006

NO.
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BOTTOM OF

— FLR. LE\/EL—l

| HANGER | < STEFL BEAM
ISMC—100
@ 1500 C/C (TYP.) &
WELD Sh—ie (MAX) ~ B &
QNI N -
a | |1
ofF LLiC U (BrAcKET— IC ol L
— HORIZONAL T
TRAY @
600 600 600
1994 1500 C/C J l h L
(MAX)[TYP] 90
RK—=A RK—=AA
BOTTOM OF
T T T —— FLR. LEVEL —— —
< STEEL BEAM
;[; HANGER (TYP.) "
ISMC—100 =L L
e @ 1500 C/C S~ o =
o (MAX) N =
|1
ff iC 1l IC 3Ll 1]
(@]
[ [ %
i 1l IC 3Ll il
| | —
WQQL 600 600 l l LL 600 L
50
RK—B RK—BB
TABLE-1
RACK NO. OF
TYPE WIDTH | TIER
ATl 450 1
B1 450 2
A2 300 1
B2 300 2

MOUNTING ARRANGEMENT

(FROM BEAM)

NOTES :—

1. ALL DIMENSIONS ARE IN MM.

2. FOR RACK TYPE RK-C, RK-CC,
RK=D, RK-=DD ETC. THE ARRANGEMENT

SHALL BE SIMILAR.

TYPE NO. OF TRAYS| BOTH SIDES
TYPE-C 3 NO
TYPE-CC 3 YES
TYPE-DD 4 YES

TYPICAL DETAILS OF CABLE TRAY |PWG. NO.
SUPPORT SYSTEM

PE-DG—-417-507—-E006

REV. 05 SHT.

03 OF 15




VARIES

L
W

/ "

ISA 50X50X6
(TYP)

DETAIL="Q’ DETAIL="P’

BRACKET
(HORIZONTAL CABLE TRAY)

DETAIL="R’

k]

VARIES

DETAIL='S’

ISMC—100
(TYP) — I

BRACKET
(VERTICAL CABLE TRAY)

:
=

L —
L L
|
L_l_u

RUNG
@250
(TYP) 15

y

=

@
[}

O

2

—

T
|
|
|
|
|
|
|
|
|
|
|
f
L

AV T 0
J B g 3 N B
S

M10 |G.I. BOLT
WITH |[NUT &
WASHER

RN L —
VAR
Sy
i

CABLE
TRAY BRACKET
(TYP) ISA 50X50X6

(TYP)

-m
T

I

T-
T

%E“‘
%i ;

BRACKET §E9£1Ifl

(VERTICAL CABLE SHAFT)

W | 600 | 450 | 300

L | 625 | 4/5]325

M8 G.I. NUT
TACK WELDED
WITH M.S. FLAT

GALVANISED G.lI.
M8 BOLT

WELD BN

SHARP CORNER 50 LONG
& EDGES SHALL 50X6mm M.S.
GROUNDED TO FLAT WITH
MAKE IT SMOOTH WELDED ISA

ROUND.
DETAIL—"P’

50 LONG 50X6mm
M.S. FLAT
WELD 6N

DETAIL-"Q’

Gl M8 NUT TACK

Gl M8 BOLT WELDED WITH
(TYP) M.S. FLAT(TYP)
(D
[ T
N
i L1
25 90 25 |
’*‘f 140 LONG
ISA 25X25X5
DETAIL-'R’

140 LONG
ISA 25X25X5

SHARP CORNER
. SHALL BE
DETAIL—'S GROUNDED

TYPICAL DETAILS OF CABLE TRAY

DWG. NO.
PE-DG—-417-507—-E006
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BOTTOM OF

FLR. LEVEL o
—l % el r Z\J o

. S. A
50X50x6 Thk.

MOUNTING ARRANGEMENT

Q0

BRICK WALL

|
|
1 |
200X200X10 TH. M.S. PLATE /11 |
INSERT @ 1500 MAX. (TYP) - (TYP), " [ﬁ:j =
[ : o B NI
HANGER  ———— o '% < =
ISMC—100 indl = = |
(TYP) I S l*}
M
IC WL 1 SMEC 100 N
___® [ 8 L
BRACKET | - !
—HORIZONTAL IC A IC || IC /-
TRAY @ 1500 — S ;
MAX)[TYP
(MAX)LTYP] n 1" IC w1
N\ 1 % T
— éf’
W]
l 600 l 200 l 600 l L 600 $2OO
MOUNTING ARRANGEMENT
(FROM CEILING) (FROM FLOOR BEAM)
By
b00, 600 | 1507000, 600 |
I 1 o :lA:: I .
: sl &5
S .
M M)
e §E§:%ﬁﬁf%ifff%“‘f*
] \/\2
(g~ COLUMN

MOUNTING ARRANGEMENT

(FROM STEEL COLUMN)

400X200X10 TH. M.S. PLATE
INSERT @ 1500 MAX. (TYP)

200 600 |

! 1

300

MOUNTING ARRANGEMENT

(FROM CONCRETE COLUMN)

MOUNTING ARRANGEMENT

(FROM BRICK WALL)

NOTES :

1. ALL DIMENSIONS ARE IN MM.

2. THE NOS. OF TIER AND WIDTH OF EACH TRAY
SHALL BE AS PER RACK TYPE NOS.

TYPICAL DETAILS OF CABLE TRAY
SUPPORT SYSTEM

DWG. NO.
PE-DG—-417-507—-E006
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200X200X10 TH. M.S. PLATE
INSERT @ 1500 MAX. (TYP)

\ ‘ |
HANGER ! ! @
ISMC—150 Ll D <
(TYP) BOTTOM | OF ™!l 6 WELD (TYP.)
[FLR.LEVEL |1 ]
— e 1 gi
BRACKET N 3
—HORIZONTAL | L B
TRAY @ 1500 — S
(MAX)[TYP] | i
ISA 50X50X6 1 -
(TYP) | o
Il 2
] [ L
< i a1
[
Jr 600,/450 Jr 200 2
BOTTOM OF N %
FLR. LEVEL—l 1 B wELD (TYP)
200X200X10 TH. M.S. PLATE
INSERT @ 1500 MAX. (TYP)
BOTTOM OF | |
FLR. LEVEL—l % - %
\’ L - e [
<« STEEL BEAM
(TYP.) "
Lo
HANGER o o
ISMC—150 ~ <
(TYP) N
I\E i — IC |
/é O
BRACKET N 3
—HORIZONTAL L NS R
TRAY @ 1500 N — / S
(MAX)[TYP] I ™
ISA 50X50X6 i IC |
(TYP) L o
L 3
IC i il
| |
[ n
|_s00/450 | %00 | eco/a50 | {0
BOTTOM OF N %
FLR. LEVEL—l 1 B wWELD (TYP)
| : | -

200X200X10 TH. M.S. PLATE
INSERT @ 1500 MAX. (TYP)

MOUNTING ARRANGEMENT (FOR MORE THAN THREE TRAYS)

TYPICAL DETAILS OF CABLE TRAY

DWG. NO.

SUPPORT SYSTEM

PE-DG—-417-507—-E006
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FLOOR LEVEL;7

FL. BEAM

(TYP) ISA 40X40X6
@1500

WELD —6 WELDED

(TYP) (TYP)

BRACKET —

—VERTICAL LADDER
TYPE

TRAY @

1500 C/C CABLE

MAX(TYE) TRAY(TYP)

STYLE—-1

ANGLE CLEAT

STYLE=2

200X200%10TH
MS PLATE INSERT
@1500 MAX. (TYP)

STYLE-3

STYLE-4

1SMC—100
®1500
MAX. C/C

STYLE-5

Il

STYLE—6

ISMC—100
@1500
MAX. C/C

.; ‘$

\ \
L, 500 | 500 |

) i
|
|

(MAX.) ~ (MAX.)

STYLE—=7

ISMC—100
@1500 C/C
MAX.

200X200%10TH
MS INSERT
PLATE @1500
c/C

—

Al

L 500 | 500 |
T vax) T (Max)

STYLE—8

ISMC—100

@1500 C/C

200}~

600

STYLE—9

200X200X10TH
MS INSERT
PLATE ®1500
c/c

STYLE—10

MOUNTING ARRANGEMENT

(VERTICAL CABLE TRAY)

TYPICAL DETAILS OF CABLE TRAY
SUPPORT SYSTEM

DWG. NO.
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BOLTED
(TYP)
WELD -6
(TYP)
PLAN PLAN
ALT. ALT.2
0 BRACKET—
A — VERTICAL A
! ‘ ol - CABLE SHAFT o
} } Ag < . ]
[ | £ 2= O ¢ > A o
| % g% [xr |
e 328 Papesee
| e} =
ISAB5X65X6 } } n 5 N » M//,
TO BE GROUTED ‘ ‘ . o83 In T =
ON BK. WALL (TYP.) | 1 3|% Sz = NP7 S|%
- EIE T~ I =l
! ! ~ [ocoo ~
il E .
| |
: : ER T =
BRACKET— X K -5 i NSRRI |
VERTICAL CABLE ! ! a » L
SHAFT (TYP) —— |1 ! N _
i i § § O O O Q/,, § §
[ N
- p——
| o
; 3 i/\* ’:”**” oo oo
| | ™~ v
| H O N R = > =
= 5|2 -
CABLE TRAY ——— ! ! - = -
(TYP.) ! !
o \ - Y
SEC:1-1 SEC:2-2
SH-B
MOUNTING ARRANGEMENT NOTE
(CABLE SHAFT ON BRICKWALL) FOR CABLE SHAFT OF TYPE SH.—A,
SH—-C, THE ARRANGEMENT SHALL BE
SIMILAR TO SH—B SHOWN HERE IN
TYPE NO. OF TRAYS
SH-A 1
SH-C 3
TYPICAL DETAILS OF CABLE TRAY |DPWG. NO.
T PE-DG—-417-507—EQ0®6

SUPPORT SYSTEM
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BRACKET—

@

VERTICAL
(SEE NOTE) CABLE SHAFT SEE_ENLARGED |
9 450 (TYP) VIEW = X | <
50(TYP) :
(TYP) thf ITV
g § g | | gy | [ | o g e | iy —— | iy —— | —— |
PR 5 1 L e 1 -
‘ | | | | ‘
~ e ey
F—r— LAV IV Fj—4
= |
PLAN AT EL.3.5M
} 600 §
’ ’
— ISA 65X65X6 TO - TV
SUPPORT CABLE } \
SHAFT AND COVER ‘ ‘ 1T
‘ 1N
ISMC—100 — mf=—= T ‘ L T —— — 77 ]
TO BE WELDED = ) hl ) Dy A 1
AT CURB ANGLE | ! M \ } i
(TYP) ‘ e i
! -
CURB ANGLE ALl - -
Sh S0X50X6 i CABLE W% A ga
ALONG THE VP S/ . _
PERIPHERRY OF | | (P \#\F /\/TT/\/T §E
OPNG. (TYP) } } } } } =
| 11 |
L Ll | R
ENLARGED VIEW : X ﬁ% ‘@ - “HHHI
TYPICAL DETAILS OF CABLE SHAFT | A A A — R
| 11 |
VIEW . Y
| =
Y ¢ soLT f”\fﬁ ”J\/#u\/if
=< SIZE AND LOCATION SHOULD—"
=< B éiEEAS PER, REQUIREMENT r\ *T/\r” ”/\/jﬂT
5 | 7 | -
- | Il
o I \ s
@ e s Sl 5
7777777777777777777 %> };77777777777777!717;LL
5 | } o
(@] | 11 |
(@] | |1 |
B | {-
A S A T A
w (
a8 2mm THK. M.S PLATE
o TO COVER THE CABLE
SHAFT
ISA 65X65X6 TO SUPPORT
o CABLE SHAFT & COVER NOTE:— A
o 100 HIGH CURV ALL AROUND  1pe spACING MAY BE
2 FLOOR OPENING. REDUCED TO 300, IF CABLE
77777777777777 FLFIN. FLOOR TRAY IS APPROCHABLE FROM
*************** y BOTH SIDE.
o - —
B = _ MOUNTING ARRANGEMENT
— A5 PER LAYOUT  — (CABLE SHAFT MAIN PLANT)
VIEW . Y
CURBE ANGLE 50X50X6
TYPICAL DETAILS OF CABLE TRAY |PWG. NO.
T PE-DG—-417-507—-EQ006

SUPPORT SYSTEM
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2mm THK. M.S PLATE (TYP.)

\
\
- - - - - <T> - - - P 1
\
ONLY PROVIDED IF DISTANCE BETWEEN
IF DISTANCE BETWEEN CABLE TRAY ‘ \\\
AND WALL EXCEEDS 300MM
]
: =S
| | (@]
| ‘ | (@]
BN L™
B alll N T I
o ;
| ‘ |
UL | 1
sl |
st |
Bl \ |
1 |
1 M . |
T | |
| |
1l \ 1 —
I . I £
| | | £
O
| 3
|
T
\
\
\
\
\
\
\
o —— g ===+
\

TYPICAL DETAILS OF CABLE TRAY |PWG. NO.

SUPPORT SYSTEM PE-DG—-417-507—-E006
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TREFOIL(NYLON) ROUND HEAD G..
SINGLE CORE @750 mm.(TYP) BOLT WITH NUT &

POWER CABLE \ WASHERS (TYP.)

= E&D

2D D = DIA. OF CABLE

VAN (TYP.)

CABLE CLAMPS IN TREFOIL FORMATION
FOR SINGLE CORE POWER CABLES

25x3mm GALVANISED M.S. FLAT

©@ 1000 mm. € ROUND HEAD G.I. BOLT
WITH NUT & WASHERS

25X3mm GALVANISED M.S.
FLAT @1000mm (TYP.)

2, D D

=

(

CABLE CLAMPS FOR
MULTICORE POWER CABLES

NOT TOUCHING EACHOTHER)

25X3mm GALVANISED M.S.
FLAT @1000mm (TYP.)

ool oo

|
T T T

CLAMPING ARRANGEMENT
OF CONTROL CABLES

MU

CABLE CLAMPS FOR

LTICORE POWER CABLES

(TOUCHING EACHOTHER)

EARTH (COMPACTED)

1000 (MIN.)

GOOD EARTH (SIEVED AND COMPACTED

200
o
IS}

POWER CABLE

PRECAST COVER, 50mm THICK,
S00WIDE & TOP RED
CONCRETE 12mm THICK

75

BURIED CABLE LAYING DETAILS

100

CONTROL & INSTRUMENTATION CABLE
BRICK
SAND

NOTE:
ALL DIMENSIONS ARE IN ‘MM’

EN

TYPICAL DETAILS OF CABLE TRAY |PWG. NO.

SUPPORT SYSTEM

PE-DG—-417-507—-E006
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HUME PIPE CLASS

| ROAD
500 NP—3 OR NP—2
(TYP) ’ ENCLOSED IN RCC.
SR
= HUME PIPE
e //:BURED CABLE
PROTECTIVE BUSH\NGE
(WOODEN OR
PLASTIC COMPOUND)
ROAD CROSSING
OF BURIED CABLE
OT a A a
Q A a
HUME PIPE

AT A SLOPE 1:100 ’

EN
SEALING BY HESSIAN |
WRAPPING WITH

PITCH COMPOUND
(TYP.)

BURIED
CABLE

HEIGHT OF TRENCH

150+S

TYP. DETAILS OF BURIED CABLE

ENTRY TO BLDG. OR CABLE TRENCH

50x25x6 TH.

Q\Y AL. PLATE

POWER Q<z\\wsswc.c.//g>o

CABLE WIRE

CABLE TAG
POWER CABLE

.
|

| 200 |
1 1

0 THICK
o 11KV CABLE GALVANISED
= ROUTE NO.———— || SHEET
STEEL
T
}<444——ﬂSA. 40%x40x5
‘ (GALVANISED)
S
(@]
N |
|
» I
o / ‘ : \
R
|
|
|
=

@) “ P

9 4 CONCRETE

- it WITH NOMINAL
< REINFOCEMENT

CABLE ROUTE MAKER
(VOLTAGE TO BE MARKED)

40mm BASEx20mm HEIGHT

Gj\mm THICK AL. PLATE

E (TYP.)

CABLE TAG
CONTROL CABLE

NOTE:
ALL DIMENSIONS ARE IN ‘MM’

TYPICAL DETAILS OF CABLE TRAY
SUPPORT SYSTEM

DWG. NO.
PE-DG—-417-507—-E006
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—
FLOOR OPENING  PRICK WALL

TIE BEAM =
=

TYPICAL DETAILS OF CABLE TRENCH
ENTRY TO BUILDING

BRICK WALL

(TYP.)\ﬂV
é WALL OPENING

CABLE

RACK (TYP.)
TRAY (TYP.)

,%,M\N.

TYPICAL DETAILS OF CABLE RACK
ENTRY TO BUILDINGS

BRICK—~_, NVARIES  _  FINISHED FLOOR
| ﬁ\&\ I A

%: Lo T T T 17, ;\ )
. ,‘Z‘OX
o 0 |<C

B =

CABLE LAYING IN SHALLOW TRENCH

(INDOOR)

(TYP )— WALL OPENING
TOP OF ;;l
FINISHED FLOOR T0P OF
2]
A S TRENCH _
CABLE V- '
TRAY (TYP.)T&\& [ = 1Yo
\i“t 9| CABLE
BOTTOM OF = ) - = —RACEWAY (TYP.)
INDOOR TREREE— —) =
L ¥ o T BQTTOM OF
N ’ SLORE —»= | OUTDOOR TRENCH

A OUTDOOR CABLE

e
— @ O .
SAND |7 NOTE:
POWER CABLET s v 1. ALL DIMENSIONS ARE IN ‘MM’
\CONTROL CABLE 2. THE PORTION OF FLOOR_ABOVE

THE TRENCH MARKED ok
SHALL BE FINISHED WITH WEAK
MORTER.

TYPICAL DETAILS OF CABLE TRAY |PWG. NO.

SUPPORT SYSTEM PE

-DG-417-507—-E006
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DWG. NO.

il
‘h‘u

|
|
|
|
N—
=

‘ﬁfiififi -

Hi“‘ I
MOUNTING ARRANGEMENT
(INSIDE CONV GALLERY=ALT=|)

CABLE TRAY (TYP)

BRACKET—VERTICAL
@ 1500 MAX.

s

7 GcLl

ETAILS OF CABLE TRAY
SUPPORT SYSTEM

MOUNTING ARRANGEMENT
D

| EE— [

) - — — — — —
Y

(INSIDE CONV. GALLERY—ALT-II)

TYPICAL

, L L . NN ] S S v A ]

"S3gvAT 009 00¢
007

CBLE TRAY———
(TYP)

VERTICAL CABLE
TRAY (TYP)

BRACKET—






