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TITLE SPECIFICATION NO. PE-TS-415-501-A501

1X660 MW BHUSAWAL TPS
REV 00

DOUBLE GIRDER EOT CRANES ABOVE 100T Section A Date JAN'19

STANDARD TECHNICAL REQUIREMENTS

3.3.8.
3.3.8.1

3.3.9
3.3.9.1

3.3.9.2

Trolley drive shall be achieved by suitable drives & power shall be transmitted to
the geared wheel by means of pinions mounted on both ends of the output shaft.
Gearing

Gears in speed reducer unit for bridge drive, hoists and trolley drive gearing shall
be enclosed in substantial housing and shall operate in oil bath. The housing shall
be of sufficient design not to permit temperature in excess of 90°C for the oil bath.
Spur and helical gearing shall normally be used for all motions. Worms and bevel
gears shall not be used. First high-speed reduction shall be through helical gears.
All gears shall be hardened and tempered and of alloy steel with machine cut
teeth 1.6 Micron finish or better and lapped with some minimum applied load to
remove high spots and to improve tooth contact. Cast alloy steel is acceptable
only for gears in the last stage of speed reduction. Surface hardening of teeth is
not acceptable. Gear teeth shall preferably be cut in metric module system.
Gears shall be designed to meet requirement of crane duty as per IS: 3177. The
ratings of gears shall be established as per IS: 4660.

Gear Box

All gears shall be completely covered and enclosed in oil tight casing & sealed
with gasket. In case of totally enclosed gearboxes, splash or automatic lubri-
cation system shall be used. Covers shall be split horizontally at each shaft
centre line, so that top half can be removed for inspection and repair without
disturbing the bottom half. Gear shafts shall be supported on ball/roller bearings
mounted in gearbox unless specially agreed otherwise. The gear boxes shall be
provided with breather, air vent, oil level indicator, dip stick, drain plug and lugs
for lifting.

Radial clearance between the gear boxes inner surface and outside diameter of
the gears shall be at least 1.25 times the depth of larger gear tooth inside the
gear box or 20mm which ever in higher. Facial clearance between inner surface
of gearbox and face of gear or pinion shall be at least 20 mm. Gearbox shall be
inspected in line with QP and as per PEM (Q)/001 enclosed.

The gearboxes shall be of mild steel or cast steel. All fabricated gearboxes shall
be stress relieved at a temperature between 590 to 680 deg. C. The temperature

shall be maintained within + 20 deg. C and at no time during the soaking cycle
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STANDARD TECHNICAL REQUIREMENTS

3.3.10
3.3.10.1

3.3.10.2

3.3.11.
3.3.11.1

the temperature shall fall below 590 deg. C or exceed 680 deg. C.
Soaking shall be done for a period proportionate to 1 (one) hour/ 2.5 cm. of wall
thickness.

Bearing

Ball and roller antifriction bearing of attached sub-vendor list, make shall be used
throughout, except where specified otherwise. Drive side bearing on Hoisting
equipment shall be ball / roller bearing type. Rated life of ball and roller bearing
shall be not less than total working life as per data Sheet-A. Life of bearing shall
be calculated in accordance with manufacturer’s recommendations.

Provision shall be made for service lubrication of all bearings. Lubrication
arrangement and clamping shall be done neatly. Bends in pipe shall be done
with the help of machine. Bearing enclosures shall be designed as far as
practicable to exclude dirt and shall prevent oil leakage. Accessibility should be
such that parts may be safely lubricated from the walkway or ladder when the
crane is not in motion.

Shafts, Couplings and axles

Shafts and axles shall be made from solid rolled or forged steel bars and shall
have ample strength and rigidity and adequate bearing surface. If shouldered,
they shall be provided with fillets of ample radius and /or be tapered to avoid
stress concentration.

Motor shafts shall be connected to gearbox input extension shafts through
flexible

gear coupling. Solid coupling shall be used for connecting intermediate lengths of
long travel shafts. For driving hoist drum full-geared couplings shall be used
between hoists drum & hoist gearbox output shaft. Couplings shall be of cast
steel/wrought steel conforming to 1S: 1030 grade 280-520 and shall be designed

to suit service conditions.

3.3.11.2 Self-aligning type gear couplings shall be used between connection shafts to take

care of transverse as well as axial movement whenever necessary. Whenever
components of considerable amount of inertia are directly mounted on the high-
speed shaft (e.g. brake drum, coupling etc.) they shall be balanced statically to

minimise vibration.
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3.3.12 Repair Cage
A repair cage shall be provided on the inside of the end carriage for attending the
main current collectors. The repair cage shall be adequately sized to
accommodate two persons. And guarded for safety and correctly located for the
intended service. Suitable access to the cage shall be provided. Repair cage
shall be provided at the corner of the crane.
3.3.13 Lifting hook
Standard hooks shall be used unless otherwise specified. These hooks shall
conform to the latest edition. All hooks used shall be in normalized condition only.
3.3.14 LIFTING HOOK BLOCK ASSY
3.3.14.1 Lifting hook block assembly shall be Ram shorn type or approved for capacity

greater than 50 Tonnes and point hook with Shank for capacity below 50 Tonnes
and shall be of forged steel construction. Hooks shall be manufactured from
Blooms, billets, rounds by forging with forging ratio of at least 3:1. Hooks
manufactured from plates are not acceptable. All hooks used shall be in
normalized condition only. Each hook shall be supported on ball or roller thrust

bearing and shall rotate freely.

3.3.14.2 The sheaves of the hook block shall be enclosed in a casing permitting generous

3.3.15

lubrication of wire ropes, sheaves and also preventing accidental tapping of
hands.

Brakes

3.3.15.1 Selection and design of brakes shall be such as to meet the requirement. Brakes

shall be designed to suit 150% of torque transmitted to the brake drum with full
load for hoist motions and 125% of motor rated torque before de-rating for LT/CT
motion. Brakes shall be provided as specified in Data Sheet ‘A’. Brake drum shall

be separately mounted and coupling halves shall not be used as brake drum.

SERVICE BRAKE

Double shoe types & disc type service brakes shall be provided for each motion
of the crane as/or as specified in Data Sheet. The service brakes shall apply
automatically when power supply to the drive motor is cut off or fails.

HOIST CONTROL
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STANDARD TECHNICAL REQUIREMENTS

3.4.0
3.4.1

3411

3.4.1.2

3.4.1.3

3414

3.4.2
3421

Hoist motion shall be provided with a self-contained sturdy braking
system to control the speed of hoisting as well as lowering motion.
The braking system shall be reasonably uniform and effective in all loads at any
position.
ELECTRICAL
The scope of supply shall cover all electrical equipments comprising from Main
isolating switch, down shop leads, trolley conductors, current collectors etc.
Main Disconnecting/Isolating Switch fuse unit shall be provided at 1.5M above the
operating floor level at one end / at both the ends of bay length or in the middle as
specified in the data sheet A. Termination of incoming power supply cable to
isolating switch fuse unit and further cable from switch to down shop leads shall
be included in the bidder's scope of work. The switch shall be provided with
Power ON Red indication lamp.
Run way conductors (Down shop leads) shrouded conductor as specified in the
data sheet A shall have four conductors. One of the conductors shall be
connected to earth grid for earthing connections of all electrical equipment on the
crane and shall be connected to suitable collecting gear of earth conductor.
Voltage drop across the down shop leads shall be less than 3% or specified in
data sheet “A”. It shall be supplied with brackets. Maintenance cage for DSL
shall be provided on crane.
The current collectors shall be with adequate current carrying capacity and shall
maintain adequate contact pressure. Spacing between current collectors shall be
such as to provide sufficient quenching area for sparks coming out of collectors
surface. The collector system per conductor shall spring loaded Cl/carbon
metallic shoes to maintain adequate contact pressure.
The cable, supplying power to crane trolley shall be flexible trailing cable as per

IS-9968 Part | (latest edition) and mounted on retracting supports (festoon type).

DRIVE MOTORS
Crane Motors shall be totally enclosed, fan cooled and as per data sheet ‘A’. The

starting torque of motor shall not be less than 2.25 times the rated torque and pull
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STANDARD TECHNICAL REQUIREMENTS

3.4.2.2

3.4.2.3

3424

3.4.3

3.4.4

out torque shall not be less than 275% of the rated full load torque of motor.
In case of VVVF drive system, the creep speed will be achieved through VVVF
drives and the motors for Main hoists, Auxiliary hoist, CT and LT will be Squirrel
cage. Hoisting drive motors shall be provided with antifriction roller / ball bearings
on the drive side.

Ambient correction factors as well as voltage /frequency correction factors
depending up on the ambient temperature and voltage /frequency variation shall
be applied to de-rate the motors. The minimum margin of 10% shall be
considered over the calculated rating of the motor. The protection class of the
motors shall be as IP-55. Motors shall be tested at manufacturer’s works in
accordance with 1S-325/as per agreed Quality plan & Reports shall be submitted
for approval. Motors shall comply with the requirement of 1S-325 or as per the
motor spec.

All the motors shall be provided with lifting lugs two earth terminals of adequate
size to accept the earthing conductors shall be provided at diametrically opposite
points unless specifically designed For higher speeds, motors shall be capable of
with-standing 2.5 times the rated speed.

Motors shall be painted in line with painting instructions specified in Painting
Scheme Annexure IV attached along with the technical specification.

Limit switches

The hoist mechanism of the crane shall be provided with rotary type limit switch to
open the control circuit & in order to prevent the crane hook from over hoisting
and over lowering, one gravity type back up limit switch of hand reset type shall
also be provided. This switch will operate in the event of failure of main limit
switch. Lever operated limit switches shall be provided at both ends of
longitudinal travel and cross traverse. These limit switches shall be self-reset
type. The limit switches shall be as per “Data Sheet A”

Switch

All switches shall be hand operated; air break, heavy duty, quick make and quick
break type. Incoming supply disconnect switch shall be interlocked with panel
door so that the same cannot be opened unless the switch is in OFF position.

Safety Interlocks-Disconnect Switch-The operating handle of the main/ safety
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STANDARD TECHNICAL REQUIREMENTS

3.4.5.

3.4.6

3.4.7
3.4.7.1

disconnect switch shall be mechanically interlocked with enclosure cover such
that the same cannot be opened unless the switch is in OFF position. Main/ safety
disconnect switch shall have provision of pad locking in OFF position

Contactors.

Contactors shall be suitable for heavy duty, with current rating not less than
connected motor full load current. All reversing contactors shall be mechanically
and electrically interlocked.

Each contactor shall be provided with three positive acting ambient temp.
Compensated thermal overload relay with adjustable setting to suit the motor
current. The relay shall be hand reset type, suitable for current. The relays shall
be replaceable from front. The main contactor shall be electrically interlocked so
that it cannot close unless all the motor overload relays are RESET and all
controllers are in OFF position. The main contactor shall be also opened by
means of emergency push buttons and hoist limit switches.

Push button and lamp

Push button shall be spring return type with 2 NO + 2 NC contacts, rated 10A,
240 V AC. Indicating lamps and lens shall be replaceable from front.

Protective Panel

The electrical protective panel shall be a cubicle fabricated from Cold rolled sheet
steel not less than 2.5mm for front & rear & 2mm for side, top & bottom portion
with gland plate of 3mm thick with lockable-hinged door. The control cabinet’s
door shall be interlocked with the operating handles of isolating switches of supply
circuits so as to prevent opening of the door when an isolating switch is closed. A
device for bypassing the interlock shall also be provided. It shall be dust and
vermin proof with degree of protection as IP-54 or as specified in data sheet A.
All the equipment inside the panel shall have permanent identification. The panels
shall be front connected type with front-hinged door for access to wiring and
terminals. Engraved nameplate shall be furnished for all panels and also for the
equipment and devices mounted there on.

The following minimum equipment shall be provided.

a) One triple pole air break type main contactor with thermal overload relay.

b) One triple pole main line connecting/disconnecting switch.
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STANDARD TECHNICAL REQUIREMENTS

3.4.8

Emergency push button at convenient height for the operation  for
interruption of the entire power.

Thermal overload relay for each drive. It shall be ambient temperature
compensated and adjustable type.

Contactors, timer and auxiliary contactors.

Portable Lighting Transformer rated for 415/24V.

Lighting Voltage Transformer with fuse 415/24V.

Control transformer with fuses.

Indicating lamps to indicate the live condition of all three phases.

Main supply ON/OFF lamps on the door of the protective panel.

Electrical interlock shall be provided to prevent the main contactor being closed
unless all controllers are in OFF position.

Other equipment as per supplier’s standard practice. Air break contactors shall
conform to category AC-4 duty. The main contacts shall have the rating for 5
Amps or as specified in the data sheet A. The contactor drop off voltage shall be

between 45-50% of rated voltage.

m) All internal wiring shall be identified with numbering rules at both ends as per the

n)

0)

relevant wiring diagram.
Each panel shall have internal illumination with fluorescent lamp. The inside of the
panel shall be painted white.
Separate terminal blocks shall be provided for terminating circuits of various
voltage classes. At least 20% spare terminals for the wire terminations shall be
provided in the cabinet.
Starter Panel
Separate panels shall be provided for CT, LT & hoist motion (Main and Auxiliary),
with following type of items.
a) Contactors  : AC4 duty for reversing applications
AC3 duty for non-reversing applications
b) Switches : AC23 for motor application.
AC22 for other application
c) Fuses - HRC
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d) Overload relays: Temperature compensated bi-metallic
with single phasing preventer.
3.4.9 MOTOR CONTROL PANEL

The motor control panels shall be dust and weatherproof to IP-54/55 or as

specified in “Data Sheet A” & shall be provided separate for each motion. The

panel shall contain minimum the following components.

a) Switch fuse unit with contacts of adequate rating for each motion.

b) Thermal overload relay for each drive. These shall be ambient
temperature compensated adjustable type.

C) Contactors, timers and auxiliary contactors.

d) The panel shall be provided with space heater. The space heater with
thermostat shall be located at the bottom of the panel and shall have
individual ON/OFF switch.

e) Terminal blocks shall be stud or snap on type. A protective cover shall be

fixed
on top of terminal blocks to prevent accidental contact. A minimum of 20%
spare terminals shall be provided.

f) Air break contactors shall be provided for main supply as well as for
motors. They shall confirm to category AC-4 as per 1S-1322. These shall

have
three main contacts and 2 No. & 2 NC auxiliary contacts.

0) The main contacts shall have the ratings as per duty requirement but
auxiliary contact shall be rated for 5 amp 240V AC. The contactor drops
off voltage shall be between 45-50% of rated voltage. The contactor coil
shall be suitable for 240V AC supply.

h) The auxiliary contactors shall have 4 No. + 4 NC contacts for control and
interlocking purposes. The contacts shall be convertible. The contacts
rating shall be suitable for 5 amps at 240 Volts AC.

)] Adequate protection for overload and short circuit shall be provided for all

the three phases of each motor.
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STANDARD TECHNICAL REQUIREMENTS

)] Double pole switch fuse unit for control circuit of the contractor ‘START
(push button and a pilot lamp with the red lens for indicating the contactor
“CLOSED” shall be furnished.

3.4.11 lllumination
Crane lighting and space heating system shall be designed for 240V, 1Phase
50Hz supply and receptacle system with 24V 1Phase 50Hz supply or as specified
in the Data sheet A. Suitable dry type transformers shall be furnished for this
purpose, complete with isolation facility and Primary/secondary fuses.
a) Branch Circuits for lighting and receptacles shall be individually protected by
switch fuse units.
b) CFL fixtures shall be used for lighting operator's cabin and bridge platform.
b) 60W bulkhead fittings with fluorescent lamp shall be used for lighting bridge
platform.
C) Four (4) nos. - 100 W LED lamps shall be provided under the bridge as specified
in the data sheet “A”
d) All lighting fixtures shall be mounted with anti-vibration mounting and shall be
easily accessible for maintenance.
e) 24V - 5A - 3 pin industrial socket outlets shall be provided. Minimum four (4) on the
bridge along the walk way on both sides of full length platforms.
f) One (1) portable 40 W hand lamp with min. half span length flexible cable for
inspection of crane components.
3.4.13 Grounding
3.4.13.1 The crane structure, motor frame and all other electrical equipment/s shall be
grounded in accordance with the Indian Electricity Rules. The connections from
Crane Bridge to 4th conductor of down shop leads shall be by means of current
collector.
3.4.13.2 The equipment fed by flexible cables shall be grounded by means of fourth core
provided in the flexible trailing cable. Pendent push button station shall be earthed
Separately.
3.4.14 Red warning light 3 Nos. shall be provided at both ends of the gantry girder to
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STANDARD TECHNICAL REQUIREMENTS

3.4.15 Wiring Systems

a) All electrical equipment, accessories and wiring shall have tropical protection
involving special treatment of insulation and metal against fungus, insects and
corrosion. All cabling shall be carried out using XLPE insulated fire resistant
(FRLS) cables & wiring by Heat resistance PVC wires with stranded conductor

b)  All wiring shall be done with 1100V grade fire resistance PVC insulated wire in
conduits or by 1100V grade PVCA PVC cables with extruded inner sheath.

c) For selecting the cable rating, cable for power wiring, consideration shall be given
to the motor duty, ambient temperature grouping and disposition of the cables
voltage drop etc.

d) Armoured cables or un-armoured running through the flexible conduits may be
used for power wiring / control and auxiliary circuit wiring shall run through flexible
conduits.

e) Each motor shall be wired independently. Power and control wiring shall be
effectively separated.

f)  Each wire shall be identified at both ends with wire designation in accordance with
circuit wiring diagram.

g) All wire termination to the panels shall be provided with clamp type connections
screw. Screw Type terminals with screw directly impinging on conductors are not
acceptable.

h) Multi way terminal blocks complete with screw nut, washer and marking strips shall

be furnished for terminating the panel wiring.

i) Not more than two wires shall be connected to any terminal on either side of
terminal block. If necessary number of terminals shall be jumped together to
provide the wiring points

j) Each terminal block shall be marked with designation in accordance with conductors

wiring diagram.
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1.0

d)

1.1

1.2

General

This part of the specification describes the general requirements for the Variable
Voltage Variable frequency Drives, herein referred to as AC Drives, for use with
standard IEC design AC squirrel cage induction motors. The nominal values, the
standard documents and the drive’s minimum performance are defined in this part. To
avoid any mismatch between the motor and its control equipment, the AC Drive
shall be capable of auto adjustment by automatic measurement of the motor
parameters with/without motor rotation.

Inverter construction and related devices:

Construction shall be divided in 3 broad sections. Section one converts AC Supply into
DC supply. Section 2 Converts and controls DC supply into AC Supply with regulation.
Section 3 shall be used for braking action of the motor and Dynamic Braking Unit
(DBU) can be inbuilt or external depending upon the drive capacity. VVVF can be
used in open loop (without external speed feed back) like in Travel motions or close
loop (With external speed feed back) like in Hoist motions. Chokes on input supply
side are generally used in crane application for power regulation. Like all other
electronic / electric devices VVVF drives are also protected by MCB / MCCB / Fuses.
VVVF drives are sensitive to temperature and hence drive internal as well as external
cooling fans are provided.

Programming of VVVF Drives.

VVVF drives shall be programmable and for that purpose detachable digital Operator
display unit shall be supplied along with the VVVF having required buttons for setting
the user constant, functions etc. The VVVF drive is to be fine tuned by matching the
motor parameters and setting the parameters on full load.

VVVF drives shall be connected with power supply and these drives generate their
own low voltage control supply. Potential free contacts shall be connected to this
control supply and few programmable control terminals. Starting / stopping / set
speeds operations of VVVF drive shall be achieved by above control connection.

VVVF shall give smooth control over acceleration and deceleration making the motion
jerk free and using Variable voltage variable frequency limits the inrush current to the
squirrel cage motors. VVVF provides controlled torque to the motor due to which
crane operations are jerk free.

Experience
The Frequency Converter Manufacturer shall have adequate experience in frequency
converter manufacturing and have adequate business volume in order to provide

credibility in his commitments and a capability of long term support.

Local support
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2.0

2.1

The Supplier shall have a permanent representative office with a trained and skilled
support staff, in the country where the goods are delivered, in order to prove his
commitment for local support and to provide a channel for communication.

The engineers employed by the Supplier's regional office shall be certified by the
Manufacturer and provide start-up service including physical inspection of the drive,
connected wiring and final adjustments, to ensure that the AC Drive meets the
required performance.

The Supplier shall be able to give basic drives training to the Customer’s engineers,
preferably on the site. The training shall, as a minimum, include system concepts and
basic troubleshooting.

Basic requirements for the AC Drives

General requirements

The AC Drive shall comply with National(country of origin) and International standards
and the recommendations for electrical industrial control devices (IEC, EN, UL, NFC,
VDE).

The AC Drive shall be of the most modern design, yet user friendly and be simple to
install, commission and maintain. The AC Drive shall be able to start and control the
speed of a standard squirrel cage induction AC motor. The AC Drives shall be : CE
marked, conforming to European Low Voltage (73/23/CEE and 93/68/CEE) and EMC
(89/336/CEE) Directives, UL/CSA marked according to UL 508C.

The AC Drives have to be built to comply with the IEC standards.

The AC Drive shall be a digitally controlled drive, using, at least, the Pulse Width
Modulation (PWM) with flux vector control open loop(for travel ) and closed loop(for
hoist). It shall have diodes / thyristors in rectifier and IGBT’s in the inverter section in
their entire power range, and it shall have the following minimum specifications.

Rated Input Voltages 380V -15% 480V +10%, three-phase

Rated Input Frequency 50Hz +/- 5%

Output Voltage 0 — Input voltage, three-phase

Output Frequency Range 0 to 400 Hz

Acceleration / Deceleration Time 0.01 — 999s, adjustable, linear, with S,
with U or customised shapes

Overload capability (Constant Torque) 150% of nominal current for 1min.

Operating ambient Temperature -10°C up to 50°C(shall be derated suitably
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if not rated at 50°C)

Storage ambient Temperature -25°Cupto 70 °C

Maximum operating altitude 1000 m without de-rating, 1000...3000
(shall be de-rated suitably)

Max. Relative Humidity 95 %, without condensation and dripping
water.

Main Protections Over current, short circuit between phase,
short circuit between phase and ground,
input phase loss, output phase loss,
motor overload, over speed, over voltage,
under voltage, drive over temperature

The AC Drive shall be able to give a 100 % output current continuously in the above

specified conditions. In order to ensure that the drive can provide the required output

current in the specified ambient conditions, the Manufacturer shall inform the required
derating, if the ambient temperature given in the project-specific specification is higher
than rated ambient of the drive or if the installation altitude is more than 1000 m above
the sea level. The de-rating factor shall be specified so that neither the lifetime of the

AC Drive nor the unit’s performance, overload capability included, nor the reliability of

the AC Drive shall suffer.

The VVVF drives shall have all necessary protections i.e input phase loss, earth fault,

over voltage, output short circuit, load loss , input transient protection, overload etc

Suitable encoder shall be provided for all motions.

3.0 User interface

3.1 General
The user interface shall be identical throughout the power range and type to avoid
confusion amongst the users and need for training in several different units.

3.2  Inputs and outputs

A. At least, the following standard Inputs and Outputs shall be provided, to be used in

interface with the control system:

Analogue Inputs X 1 x Programmabile differential voltage input + 10V,
1 x Programmable current input 0(4) - 20mA
1 x Programmable voltage input 0 — 10V

Analogue Output 1 x Programmable analogue outputs 0(4) - 20mA or 0 —
10V
Logic inputs : 6 x Programmable logic Inputs isolated from the mains
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Relay Outputs : 2 x Programmable Digital outputs with a changeover dry
contact

All the control terminals shall be clearly marked.

B. At least, it shall be possible to assigned the following functions to the 1/Os:
Analogue input Analogue outputs
Speed reference Motor current
Summing reference Motor frequency

Motor torque
Motor power

Logic input Relay or logic outputs (open collector)
Forward Ready

Reverse Drive running

Jog High speed attained

Preset speeds Drive fault

Reference switching Frequency threshold attained
Ramp switching Motor thermal state attained
Parameter sets selection Torque or current limitation attained
Fast stop Brake control

Freewheel stop

+ speed

- speed

External fault

3.4  Programming terminal

A. The AC drive shall have a keypad /display for programming and controlling purposes.
An IP54 or IP65 remote mounting shall be possible at a distance of 10m.

B. Password protection shall be provided to avoid unauthorized tampering with the set
parameters.
C. The programming terminal shall be able to display the commercial reference of the AC

drive and of the options, the software version, the serial number

D. Direct keypad entry shall be provided to observe the following actual parameters. Any
one of the following parameters or actual values shall be selected to be always
displayed:-

i) Input Voltage

i) Input Frequency
iii) Output Frequency
iv) Output Power

V) Output Current
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Vi) Motor Speed
The following parameters shall always be displayed during normal operation:-

i) Drive Status
The following drive control functions at least shall be available from the keypad:-

i) Run

ii) Stop

iii) Local / Remote selection.

iv) Forward/Reverse (if function enabled)

V) Accelerate

vi) Decelerate

vii)  Parameter setting

3.5 Application programming
The AC Drive shall be designed for both simple and the most complicated
applications, yet it shall be user friendly. It shall be possible to reset the parameter
settings back to the original factory settings through the keypad.

3.6 PC Tools
The AC Drive Supplier shall have a Windows based PC software available for
monitoring and controlling the AC Drives, and the software shall be offered as an
option. The software shall be supplied with the necessary hardware and a provision
for connecting a PC with the AC Drives. It shall be possible to set and modify
parameters, control the drive, read actual values and make trend analysis using the
software.

4.0 Software features

A. Restart
In the event of a fault trip due to over voltage, over current or loss of analogue signal,
the AC DRIVE shall be programmable to attempt an automatic restart. For safety
reasons, the maximum number of attempts shall be within a selectable time. If the
fault does not clear after the attempts, the drive shall lock out.

B. Brake logic control
The AC Drive shall have a built-in function to control a mechanical brake in order to
move the load in a smooth and safe way. The brake logic control shall be adapted to
the different movements, hoisting, travel, and orientation.

5.0 Preferred makes:

As per sub-vendor list- Annexure - |
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a)

SCOPE OF THE DOCUMENT

This guideline is prepared in intent to provide proper site storage and preservation of the
Mechanical, Electrical and C & | items / equipment supplied under various bought out
packages/items. This storage procedure shall be followed at different power plant sites by
concerned agency for storage and preservation from the date of equipment received at

site until the same are erected and handed over to the customer.

PURPOSE OF STORAGE & PRESERVATION

Many of the items may be required to be kept in stores for long period. It shall therefore
be essential that proper methods of storage and preservation be applied so that items do
not deteriorate, loose some of their properties and become unusable due to atmospheric

conditions and biological elements.

MEASURES TO BE TAKEN FOR STORAGE, HANDLING & PRESERVATION

GENERAL STORAGE REQUIREMENTS

1. To the extent feasible, materials should be stored near the point of erection. The
storage areas should have adequate unloading and handling facilities with adequate
passage space for movement of material handling equipment such as cranes, fork lift
trucks, etc. The storage of materials shall be properly planned to minimise time loss

during retrieval of items required for erection.

2. The outdoor storage areas as well as semi-closed stores shall be provided with
adequate drainage facilities to prevent water logging. Adequacy of these facilities shall

be checked prior to monsoon.

3. The storage sheds shall be built in conformity with fire safety requirements. The stores
shall be provided with adequate lights and fire extinguishers. ‘No smoking’ signs shall
be placed at strategic locations. Safety precautions shall be strictly enforced.

4. Adequate lighting facility shall be provided in storage areas and storage sheds and
security personnel positioned to ensure enforcement of security measures to prevent

theft and loss of materials.

5. Adequate number of competent stores personnel and security staff shall be deployed

to efficiently store and maintain the equipment / material.

7. The equipment shall be stored in an orderly manner, preserving their identification
slips, tags and instruction booklets, etc., required during erection. The storage of

materials shall be equipment-wise. Loose parts shall be stored in sheds on racks,
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b)

6.

preserving the identification marks and tags in good condition. The group codes shall

be displayed on the racks

At no time shall any materials be stored directly on ground. All materials shall be

stored minimum 200 mm above the ground preferably on wooden sleepers

GENERAL PRESERVATION REQUIREMENTS

1.

All special measures to prevent corrosion shall be taken like keeping material in dry
condition, avoiding the equipment coming in contact with corrosive fluid like water,

acid etc.

Materials which carry protective coating shall not be wrapped in paper, cloth, etc., as
these are liable to absorb and retain moisture. The material shall be inspected and in
case of signs of wear or damages to protective coating, that portion shall be cleaned
with approved solution and coated with an approved protective paint. Complete record

of all such observations and protective measures taken shall be maintained.

Generally equipment supplied at site are properly greased or rust protective oil is
applied on machined/ fabricated components. However periodic inspection shall be

carried out to ensure that protection offered is intact.

While handling the equipment, no dragging on the ground is permitted. Avoid using
wire rope for lifting coated components. Use polyester slings (if possible) otherwise
protective material (e.g. clothes, wood block etc.) should be used while handling the

components with rope / slings

For Equipment supplied with finished paint, touch paint shall be done in case any
surface paint gets peeled off during handling. Otherwise such surfaces shall
necessarily be wrapped with polythene to avoid any corrosion. Further for equipment
wherein finish coat is to be applied at site, site to ensure that equipment is received
with primer coat applied.

It shall be ensured by periodic inspection that plastic inserts are intact in tapped holes,

wherever applicable.

Pipes shall be blown with air periodically and it shall be ensured that there is no

obstruction.

Silica gel or approved equivalent moisture absorbing material in small cotton bags

shall be placed and tied at various points on the equipment, wherever necessary.

Heavy rotating parts in assembled conditions shall be periodically rotated to prevent

corrosion/jamming due to prolonged storage.
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10. All the electrical equipment such as motors, generators, etc. shall be tested for
insulation resistance at least once in three months and a record of such measured

insulation values shall be maintained.

11. Following preservatives/preservation methods can be used depending upon type of

equipment

a. Rust preventive fluid (RPF)

b. Rust protective paints

c. Tarpaulin covers, in case of outdoor storage

d. De-oxy aluminate for weld-ments

c) GENERAL INSPECTION REQUIREMENTS
1. Period inspection of materials with specific reference to —
¢ Ingress of moisture and corrosion damages.
¢ Damage to protective coating.
¢ Open ends in pipes, vessels and equipment -

- In case any open ends are noticed, same shall be capped.

2. Any damages to equipment / materials.

- In case of any damages, these shall be promptly notified and in all cases, the
repairs / rectification shall be carried out.

- Any items found damaged or not suitable as per project requirements shall be
removed from site. If required to store temporarily, they shall be clearly

marked and stored separately to prevent any inadvertent use.
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4. TYPE OF STORAGE FOR VARIOUS EQUIPMENT

The types of storage are broadly classified under the following heads:

Closed storage with dry and dust free atmosphere. (C)

The closed shed can be constructed by using cold-rolled / tubular components for
structure and corrugated asbestos sheets / galvanised iron sheets for roofing. Brick
walls / asbestos sheets can be used to cover all the sides. The floor of the shed can
be finished with plain cement concrete suitably glazed. The shed shall be provided

with proper ventilation and illumination.

Semi-closed storage. (S)

The semi closed shed can be constructed by using cold-rolled / tubular components
for structure and corrugated / asbestos sheets for roofing. The floor shall be brick
paved. If required a small portion of sides can be covered to protect components from

rainwater splashing onto the components.
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Open storage (O)

The open yard shall be levelled, well consolidated to achieve raised ground with the
provision of feeder roads for crane approach along with access roads running all
sides. One part of the open yard shall be stone pitched, levelled and consolidated with
raised ground suitable for storing / stacking heavier and critical components with due
space to handle them by cranes etc . Adequate number of sleepers, concrete block

etc. to be provided to make raised platforms to stack critical materials.

A separate yard to be identified as “scrap yard” slightly away from main open yard to
store wooden/steel scraps, which are to be disposed off. This is required to avoid mix
up with regular components as well as to avoid fire hazard.

Some of the components, which are having both machined & un-machined surfaces
and are bulky, shall be stored in open storage area on a raised ground and suitably
covered with water proof / fire retardant tarpaulin.
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The equipment listed below shall be stored and inspected as per requirement mentioned in the

table below.
. . Type of
Sl. No. Description of the equipment Check for Remarks
Storage
Raw material /mechanical items like pipes, plates, structure sections etc.)
Damage , paint, .
. . . ; Provide end
1. Steel pipes ( lined/unlined) S corrosion, rubber ca Vi
lining peeling P
2. MS Plates S Damage, paint,
corrosion
3. SS Plates S Damage
4. Non-metallic pipes S Damage, cracks E;(;Vlde end
. . Provi
5. Stainless steel pipes S Damage , rovide end
cap
. Damage, paint,
6. MS sections, beams S .
corrosion
D iti f
7 Cable trays S amage, .condltlon 0
preservations
8. Insulation sheets S Damage
9. Insulation C Damage, packing
Damage, paint,
10. Hangers Rods S . ge, pal
packing
11 Tubes S Damgge, paint , Provide end
packing cap
12. Hume pipes @) Damage
13. Castings o] Damage, paint,
corrosion
Fabricated mechanical items (pressure vessels, tanks etc.)
14. Pressure vessels (unlined) @] Damage, paint, Covered
corrosion, nozzles
Covered
15 Atmospheric storage tanks o Damage, paint, nozzles
' (unlined) corrosion
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. . Type of
SI. No. Description of the equipment yp Check for Remarks
Storage
Damage, paint,
16. Pressure vessels (lined) S corrosion, rubber
lining
Damage, paint,
17. Atmospheric storage tanks(lined) | S corrosion, rubber
lining
Damage , paint,
18. Support structures o .
corrosion
19. Flanges C Damage , paint,
corrosion
20. Fabricated pipes S Damage , paint, Provide end
corrosion cap
. Damage , paint,
21. Vessels internals C ; .
corrosion ,packing
22. Grills S Damage , paint,
corrosion
D -
23. Angles S amage , paint,
corrosion
24 Bridge mechanism/clarifier 0 Damage , paint,
' mechanism corrosion
25. Cranes, rails S Damage - paint
corrosion
26. Stair cases o] Damage + paint
corrosion
: Damage , paint,
27. Ladders/handrails 0] .
corrosion
. Damage , paint,
28. Fabricated ducts S .
corrosion
29. Isolation Gates o] Damage + paint
corrosion
30. Fabricated boxes/panels S Damage - paint,
corrosion
Mechanical components like valves, fittings, cables glands, spares etc.)
31. Valves S Damage , packing
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- . T f
SI. No. Description of the equipment ypeo Check for Remarks
Storage
32. Fittings S Damage , packing Provide end
cap
33. Cable glands C Damage , packing
34. Tools & tackles C Damage , packing
35. Nut , bolts, washers, C Damage , packing
36. Gasket & Packings C Damage , packing
37, Copper tubes c Damage , packing, Provide end
corrosion cap
38. SS tubing C Damage , packing CP:SVIde end
Rotating assemblies (pumps, blowers, stirrers, fans, compressors etc.)
39, Pumps S Damage , packing, Shaft
corrosion rotation
40. Blowers/Compressors S Damage » packing, Shaf.t
corrosion rotation
41. Agitators/stirrers/radial launders C Damage » packing, Shaf.t
corrosion rotation
42 Rollers for chlorine tonner C Damage , packing,
' mounting corrosion
43. Centrifuge S Damage , packing,
44, Gear box C Damage » packing,
corrosion
45, Bearings C Damage + packing,
corrosion
46, Fans S Damage , packing,
corrosion
47. Dosing skids S Damage » packing,
corrosion
48. Pump assemblies S Damage » packing,
corrosion
49. Air washers( INTERNALS) S Damage , packing
50. Air conditioners ( split) C Damage , packing
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Type of

SI. No. Description of the equipment Storage Check for Remarks
51. Elevators( CONTAINERIZED) o S;:gas?:n packing,
52. Chillers/VA machines S Damage , packing
53. Air handling Unit/Package unit S Damage , packing
54. Chlorinators & Evaporators C Damage , packing
55. Ejectors C Damage , packing
56. Electrolyser C Damage , packing

Miscellaneous items

like chain pulley blocks, hoists etc.

57. Chain pulley blocks S Damage, Packing

58. Electric hoists S Damage, Packing

59. Fire extinguishers C Damage, expiry date

60. Fork Lift Truck S Damage, Packing

61. Hydraulic Mobile Crane @] Damage, Packing

62. Mobile Pick Up & Carry Crane @] Damage, Packing

63. Motor boats @] Damage, Packing

64. Safety showers S Damage, Packing

65. Diffusers/dampers S Damage, Packing

Chemicals and consumables ( acid, alkali, paints, oils, reagents and special chemicals)

Store in
canes/
storage

66. Hydro Chloric Acid (HCI) tank in Date of production/ hazar_dous
dyke leakage/fumes chemical
area
Store in
canes/
storage

67 Sulphuric acid (H,SO, ) tank in Date of production/ hazar_dous
dyke leakage/fumes chemical
area
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Sl. No. Des_cr|pt|on of the Type of Check for Remarks
equipment Storage
Store in canes/ hazardous
storage tank in | Date of production/ chemical
68. Sodium hydroxide (NaOH) | dyke area leakage/ fumes/ ,breather to be
breather checked for air
ingress
hazardous
chemical ,self-life
. . To be stored Date of production/ normally 15-30
69. Sodium hypo chlorite under shed leakage/ fumes days after which
strength of
chemical decays
Store in closed
70, Ammonia S Date of production/ storage tanks,
leakage/ fumes hazardous
chemical
71 CW treatment chemicals S Date 'of production , Store in closed
Self-life canes
79, ROJUF cleaning chemicals | S Date 'of production , Store in closed
Self-life canes
73, Lime C Damage to packing , Pr'event moisture,
seepage rain
. . Prevent moisture,
74. Alum bricks C Damage to packing cain
Store in closed
75. Poly electrolyte S storage tanks
Laboratory chemicals( Damage, Packing self-
76. C .
powder) life
Laboratory chemicals( Damage, Packing self-
77. o C .
liquid) life
78. Lubrication oils C Leakage
79. Paints S Leakage ,air tightness
80. Sand (0] Damage of packing No hooks
81, Salt (NaCl) c Damage of packing, Pr.event moisture,
water ingress rain
82. Anthracite S Damage of packing
83. Activated carbon S Damage of packing
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Sl. No. Des_cr|pt|on of the Type of Check for Remarks
equipment Storage
84. Thermal insulation S Damage of packing
. Prevent moisture,
85. Cement C Damage of packing rain
86. Gravels 0] Damage of packing
Refer
87. ION exchange resins C Damage , packing manufacturer
guidelines
Refer
88. RO membranes C Damage , packing manufacturer
guidelines
Refer
89. UF membranes C Damage , packing manufacturer
guidelines
Refer
90. Cleaning chemicals C Damage , packing manufacturer
guidelines
Chemicals for . Refer
91. L C Damage , packing manufacturer
analysers/calibration .
guidelines

Electrical and C & | items (motors, cables etc.)

92. Motors C Damage , packing
93. Cable drums @) Damage
94, C‘:]antroI Panel /control desk, UPS S Damage, Packing
95. Instruments( gauges/analysers) C Damage

Special items

As per Manufacturer’s item, like Hydrogen cylinders,
Ozonator, Analyser, Chlorine dioxide generators etc.
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5. CONCLUSION

Concerned storage agency at site should make sure that loss in equipment performance
and wear & tear are minimised through proper storage and preservation. The above are
broad guidelines and cover major equipment / materials. However specific storage
practices shall be followed as per manufacturer recommendation. All the necessary
measures even in addition to the ones mentioned above, if found necessary, should be

taken to achieve the objective.

Page 194 of 331 Page 12 of 13



Figure — 1 — PLATE STACKING ARRANGEMENT
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Figure — 2 - STRUCTURAL STEEL STACKING ARRANGEMENT
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