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SPECIFICATION FOR 2000HP AC DRAW WORKS, DRIVES AND CONTROLS
QTY
DESCRIPTION             



1
  E-2000 DRAWWORKS


VFD controlled AC motor powered 2000 HP Gear Driven Draw works mounted on heavy duty oilfield skid with accessories suitable for drilling 6100 mt. Well with 5” drill pipe. The draw works is to be accommodated on 30 ft base mast.

STANDARD EQUIPMENT INCLUDES


Rated Horsepower:
2000 HP minimum


Drive motors:
Two GEB22A2 AC motors, each of 1150 HP continous and 1400 HP intermittent rating and explosion proof. 


No. of Drums:

one


Drum size:


Dia 32”X 55” or above


Grooving:


Grooved for 1-3/8” wire line


Hoisting speed:

Single


Single line pull:

88000 lbs apx.


Transmission:

Direct gear drive


Main/Emergency brake:
Two 60” or above dia air cooled Disc brake consisting of one caliper brake spring applied and Hyd released and one caliper brake Hyd applied and spring released. 

Main brake:
Regenerative type braking system


Crown & floor saver:
Electronic system for preventing accidental hitting crown block or rig floor by the traveling block and pneumatic crown-o-matic type crown saver system.


Hydraulic power sys:
Suitable Hydraulic power system to meet the complete requirement of hydraulic power and controls of Draw works and Disc brake system.
QTY
DESCRIPTION             


1     AC VFD House


INTRODUCTION :

This specification covers the requirement for design, manufacturing, supply & commissioning of AC VFD POWER CONTROL system for drilling oil rig application along with commissioning spares, tools, tackles and two years O & M spares. 
The VFD system should be capable of operating two draw works motors & two mud pumps(2 motors each) and one Independent Rotary motor. The system shall also have provision for 3 phase 600 VAC feeder circuit breaker to AC Top Drive (Top drive unit shall be Third party supply).

1.0 DIMENSIONAL DETAILS & CONSTRUCTIONAL FEATURES : 

1.1
Dimensional details & operating environment :
AC VFD power control room shall have following limiting dimensions  :

1. DC PCR house : 12 Meter (L) x 3 Meter (W) x 3.25 Meter (H)
The System shall be capable of delivering rated output continuously in the following environmental condition.
i) Max. ambient temperature : 50 degree centigrade

ii) Min. ambient temperature  : Zero degree centigrade

iii) Altitude                               : 1000m above sea level.

iv) Relative humidity               : 
98%
v) Atmosphere

        :
Dusty
1.2 GENERAL CONSTRUCTIONAL FEATURES : 
1.2.1
General construction features of VFD PCR :

The power control room should be an out door, weather proof, transportable steel housing with self-supporting skid suitable for oil field application and should not be weighing more than 30 Tones.

PCR should be designed for lifting from the bottom. In addition to this top lifting arrangement may also be provided.

PCR house columns and ceiling frame to be constructed from structural steel seam welded. The outside shall be fabricated from twelve-gauge sheet steel. All corners are to be formed by bending leaving no sheet edge exposed. Roof of the PCR should have proper slopes so that no water logging takes place during rainy season.
Three of the walls to be insulated with three-inch thick polystyrene block insulation. The floor and the wall with the receptacles and plugs will not be 
insulated. The inside surface of the walls will be finished with a sandwich style insulating board three eight’s of an inch thick with white pebble coating on the interior side and aluminum foil on the exterior side. A rubber neoprene mat should be provided over the full floor area of the house.

Panel line up can be provided in centre or wall attached on both sides with centre corridor. Supplier can offer their standard panel line up arrangement in the PCR. All components of the panels should be accessible from the front of the panels and bus bars should also be accessible for maintenance, if required.

Plug panel for the Generator and AC motor cables to be provided on the front side plug panel (side facing the DW).  In case it is difficult to provide generator plug panel on front side then standard arrangement of supplier i.e. generator plug panel recessed type on the side facing power packs can be provided but height of the plug panel should be around 1.5 mtrs from bottom of the PCR.

Fluorescent lighting fixtures (2‑40WRS) to be provided for isle lighting. Four- (2) 230 volt Phase – Phase duplex receptacles (suitable for Indian style plug pins) to be included, two at each end of the house. The PCR shall be equipped with two portable (for working in panels) emergency lights which shall adequately light up the PCR in the event of a blackout. Additionally, two emergency lighting fixture with EXIT signs to be also included at each end of the House.  230 V Phase-Phase AC power supply shall be supplied from AC PCR (MCC house) for DC PCR lighting and space heaters supply.

Two- (2) stainless steel doors with panic hardware to be provided, one at each end and on opposite sides of the house. Both doors shall be designed to open to the outside by pushing on the crash bar. Doors should have a rubber sealing lining.

PCR to be provided with four brackets to hold flood light poles with 60mm NB dia.
The PCR should have a recessed panel on the rear end to feed electrical equipments mounted on the ACPCR such as the primary side of the transformers and other electrical equipments as required. Plug Panel for  4 x 20 core cable interconnection with AC PCR to be provided on the front side.

1.2.2 Air-Conditioning
The PCR should have two- (2) Nos air conditioners each  capable of maintaining 22+/-2 degrees centigrade temperature with one air conditioner operating at outside ambient temperature of 50 deg centigrade at an RH of 98% with designed full load operating conditions of the PCR.  Minimum tonnage rating of each unit should be decided w.r.t the heat load so that with one AC unit running desired temperature inside the PCR is maintained at an ambient temperature of 50 deg C. AC units can be split type. A/C units shall be mounted on the PCR skid. 

1.2.3
Finish

Surface preparation: Surface finishing should be Commercial Metal Blast Grade (SSPC-SP-6) 1.5 to 2.5 mils anchor profile before primer painting.
Primer Coat  Sherwin Williams Tile Clad II Lt Gray at 4.0 to 6.0 Mils dry film thickness
Top Coat is Sherwin Williams VOC. URETHANE Linear White at 2.0 to 3.0 Mils dry film thickness.

Over all dry film thickness of the painting should not be less than 8 mils (200 microns)

Surface preparation and painting shall be adequate for the harsh rainy & humid environmental conditions.
Supplier to furnish full details of the painting procedure.
1.2.4
General cubicle construction features :

Following procedure should be adopted for the internal cubicle construction, wiring, tagging etc :

The enclosure sheet steel surface preparation shall include a three-step procedure. Step one is an acid washed using Oakite Cryscoat 747LTS at 120oF. Step two is a rinse using standard city tap water.  Step three is a sealer rinse using Oakite Cryscoat Ultra Seal, 27-RL-40 at 110oF. The enclosure finish shall be ANSI 61 Light Gray polyester Ferro 5E-115 Series powder paint applied for a total dry film thickness of three mils / 80 microns.  The powder application should be done with an IPSI Powder Coating Booth and Electrostatic “Nordson” Powder Spray Guns. The paint shall be oven cured at 400oF for 20 minutes.

External equipment identification nameplates, control and instrument identification plates and operating and warning instruction plates should be anodized aluminum with markings using a photographic etching process and to be attached with corrosion resistant self-tapping screws or rivets. Internal component identification tags to be laser printed thin plastic film designed to prevent removal.  Component tag characters to be minimum 5mm high. 
Wiring is to be done with ITT Surprenant Exane. The colour of insulation of all control wiring should be white or light grey. The Exane insulation is an irradiation cross-linked polyolefin compound, which is thermosetting in nature. Exane is rated for 120oC. Conductors are tinned copper, grouped in tied and secured bundles. Wire within the cubicle is 14 AWG minimums. Wire within guarded electronic enclo​sures may be sized to suit the lower current levels and higher wiring density often present in such devices.  Wiring identification markers appear at each end of each wire which cannot be visually traced end to end. The wire numbers correspond to numbers appearing on schemat​ic drawings. All wiring is routed to avoid sharp edges where possible and is protected by bushings and/or auxiliary wrapping where passing over sharp edges, through barriers and at service loops. All terminations should have margin to allow a minimum of one re-lug​ging operation.  

Ring lugs to be used at all critical connections such as CT connections and main bus taps. Components, including modules and printed wiring boards to be connected using split lugs allowing removal of the device without removal of screws. No more than two wires or lugs to be attached under any one screw.

All terminal strips to have minimum 2 Nos spare terminals to accommodate any modification required during commissioning / operation. 

Hardware for all bus connections should be Stainless Steel bolts, aircraft locking nuts with nylon inserts suitable for bus bar operating temperature at full load or alternatively hardware with plain & spring washers to be used.   All the  bus bars shall be insulated properly with insulating sleeves.

All items mounted in the cubicles should be accessible from the front and easy maintenance access should be available in the panels for removal and fitment of the items in the panels.
All the indication lamps should be high visibility LED type with LVGP (low voltage glow protection).
2.0
TECHNICAL DETAILS &  SPECIFICATION :

The technical details & specifications covered under this part are broad technical details of the equipments required . 

2.1 ENGINE / GENERATOR CONTROL PANEL (4 NOS).

2.1.1 Salient features of Engine / Generator controls :

The engine & generator control system should be suitable for 4 Nos. KATO/BHEL make 1430 KVA, 600V, 3-Phase, 50 Hz, 1000/1500 RPM, 0.7 pf lag alternators driven by Caterpillar 3512B engines/ equivalent engines. Main bus bar to be designed for 75 KA Fault current.

Control panel should be suitable for engine provided with electrical actuator with 40mA at no-load and 160mA at full load extended up to 200mA.

Control panel should be suitable for generator provided with electrical exciter field with excitation requirement of the brushless alternators
Control panel to have tinned plated insulated bus bar of adequate design suitable for 600V AC application as per international standard. Connection leads from generator panel to the socket board should be of adequate size to carry 2000A continuous current . 

2.1.2 Each engine generator control panel to include minimum following equipment:

	Item
	Qty
	Description

	3 
	1
	2000 AF 1600A SIEMENS/MERLIN GERIN/ABB ACB rated 600V AC, 3-pole, 50 Hz, with adjustable trip, Draw-out type. Each breaker to be manually chargeable, electrically closed and electrically tripped and with auxiliary contacts. The Generator incomer circuit breaker to be furnished to be directly interchangeable with the SCR circuit breaker.

The interrupting rating of the breakers will minimally be 65 Kilo Amperes.

· Auxiliary contacts for space heater.

	4 
	1
	Voltmeter, 0-750 VAC; DB40 size meter mounted on cubicle door 


	5 
	1
	Ammeter, 0‑2000 AAC; DB40 size meter mounted on cubicle door

	6 
	1
	Kilowatt Meter, (-)150-0‑1500 kW; DB40 size meter mounted on cubicle door 

	7 
	1
	Kilovars Meter, (-)150-0-1500 KVAR; DB40 size meter mounted on cubicle door

	8 
	1
	Generator Exciter Amperage; meter mounted on cubicle door

	9 
	1
	Actuator Amperage; meter mounted on cubicle door

	10 
	1
	Energy-consumed meter in the form of Kilowatt Hours Digital type with LCD screen 

	11 
	1
	Six- (6) channel RTD meter to indicate generator winding temperature with alarm output relay contact to trip circuit breaker upon high temperature reading.

All RTD’s shall be of the 10 ohms value. RTD meters should be suitable for both 10 ohm & 100 ohm RTDs with selector switches.

	12 
	1
	Engine Control Switch/Pushbutton “OFF‑IDLE-RUN “ 

	13 
	1
	Generator “RUN” Indicating Lamp (White) LED type

	14 
	1
	Generator “ON LINE” Indicating Lamp (Red) LED type

	15 
	1
	Generator Space Heater Pilot Lamp. LED type

	16 
	1
	Reversed Power “TRIP” indicating lamp LED type

	17 
	1
	Manual Engine Speed Adjust Potentiometer on cubicle door

	18 
	1
	Manual Voltage Adjust Potentiometer on cubicle door

	18.
	1
	Engine‑Generator Solid State Control Module with:

· Voltage Regulator

· Electronic Governor Control

· Response time of 0.8 second typical

· Maximum load unbalance between engines (one hot, one cold) at all points, no load to full load, +5% of its rated load

· Working temperature range of ‑30oC to +50oC

· No load to full load regulation of +1%

· Governor electronics arranged for battery power to advance throttle for “black start” capability.

· Reactive power is shared between the generators by reactive power droop compensation

· Real power is shared by a master / slave command line

· Exciter power supply, 12 amp maximum current (the exciter current limit is set to suit the individual exciter)

· Exciter power supply maximum voltage is 240 volts (this is set by the choices of the exciter transformer and the generator self excitation requirements)

· Protective functions built into the regulator are:

· Reverse Power Trip

· Under Frequency Trip

· Overvoltage Trip

· Overspeed Trip

· Frequency  / Voltage Scheduled for Engine Operation at Idle Speeds

	19.
	1
	Phase rotation relay for phase sequence check on the generators with interlocking for synchronisation

	20.
	1
	Set of transformers, resistors, fuses, relays etc

	21.
	1
	Engine protection circuit for following :

Engine Overspeed with engine shutdown circuit

Engine low lube oil pressure with breaker trip circuit

Engine High water, Air, Oil temperature circuit with breaker trip.

Engine fault should have audio visual alarm.

	22
	1
	Integrated control system with I/O interface.


One Set of 2 x 12V DC 7 Ah Ni-Cd batteries for Engine & Generator safety system along with battery charger to be provided in one of the generator panel.

2.1.3
SYNCHRONIZING SYSTEM :

The Synchronizing System shall be designed to manually synchronize the selected generator.

i)
One- (1) synchronizing system consisting of components and a sync section display panel which will be conveniently located to easily synchronize each Engine/Generator through high visibility sync lights and synchroscope. The sync section to have the following auxiliary controls and components:

ii)
Frequency meter (45-60Hz) and associated selector switch selectable to Main Bus and Generators 1/2/3/4

iii) Voltmeter (0-1000V) and associated selector switch selectable to Main Bus and Generators 1/2/3/4
iv) One- (1) Sync Switch  GEN1 – GEN2 – OFF – GEN3 – GEN4

v) One- (1) Basler Veri-Sync Relay
iv) One – (1) Synchroscope
v) Synchronizing lights for synchronization with Generator Circuit Breakers.

Sync Switch and Veri-Sync relay should be mounted in one of the Gen panels whereas Frequency meter, Voltmeter, Synchroscope & Sync lamps should be mounted in a separate box/panel visible from all the Generator panels.

2.2     FEEDER PANEL  - 1 (One) No


A separate feeder panel should be provided to house following items :

2.2.1
   TRANSFORMER FEEDER BREAKERS  

The feeder panel to be consisting of the following main equipments:

	Item
	Qty
	Description

	1
	2
	1000 Amps, 600 Volts, 3-Pole, manually operated Siemens / Merlin Gerin/ABB, MCCBs Type feeder circuit breakers having breaking capacity of 65 KA each for 2 X 600 KVA 600/415V 50 Hz, Delta/Star Dry Type Power Transformer for powering auxiliary AC loads and rig lighting system. MCCBs should be settable from 0.4 x 1 of rated current with electronic release


2.2.2   POWER LIMIT CONTROLLER

   The Power Limit Controller is to be provided to monitor the KW & “I” Total of each of the engine –generator sets.  If either of these parameters reach its limits, the Power Limit Controller to reduce the power being delivered to the loads, so that the load on each generator is held at its limit until the loads on the AC drives are reduced (by other action) to a level below the generator limit.  The Controller to allow for adjustment of each parameter independent of the other.  The range of adjustment to allow the Power Limit to be lowered to 80% or raised to 110%.  The Controller to have built-in under frequency circuitry, which shall keep the engines operating when sudden engine problems, such as bad fuel, may cause the engine to shutdown.  A lamp on the Drillers Console to be provided to indicate percent Power Limit.  A warning lamp is illuminated on the Drillers Console at a load level just below the power limit.

2.2.3   HANDS-OFF CIRCUIT (HOC)
The HOC to supply power for the engine actuator starting circuit suitable for supplying CAT 3512B or equivalent engines actuator 40-200 ma power and the pulse pick-up circuit in each of the AC generator control modules.  The items to be included shall be as follows:

	Item
	Qty
	Description

	1
	1
	CPT fused on the primary and secondary.

	2
	1
	Battery Charger

	3
	2
	12V Batteries Ni-Cd

	4
	2
	Circuit breakers—DC feeders.


2.2.4 GROUND FAULT DETECTOR CIRCUIT :

Ground Fault detector circuit shall mainly consist of following :

One – (1)  AC & DC Ground Fault detector PCB.


Three- (3) AC ground detection lights

One- (1) 600 VAC ground test button

One- (1) AC/DC ground fault relay

One- (1) Percent DC ground detection meter

One – (1) Percent AC ground detection meter
Audio Alarm in PCR in addition to indication at D’con will be provided for ground fault system with alarm acknowledge Push button.
Ground fault circuit should be of standard design of OEM connected to each phase and to the ground thru individual phase lamp (filament type). In case of AC ground fault the phase which is grounded will have lower illumination in the lamp connected to that phase. Any other better arrangement shall be acceptable if furnished with full details.
2.3
TOP DRIVE FEEDER BREAKER -  1 (One) No : 

One No AC Top drive breaker for supplying 600VAC power from main bus shall be provided at a convenient location in the PCR. Top drive unit shall be separately housed and not part of the scope of supply. Top Drive breaker shall be as per following details.

	Item
	Qty
	Description

	1
	1
	1600 AF 1600A ABB/SIEMENS/MERLIN GERIN ACB rated 600V AC, 3-pole, 50 Hz, with adjustable trip, Draw-out type. Breaker to be manually chargeable, electrically closed and electrically tripped and with auxiliary contacts. The Top drive circuit breaker to be furnished to be directly interchangeable with the SCR and generator circuit breakers however UV coil shall not be required for Top Drive breaker.


3.0
INCOMER / RECTIFIER SECTION

Two (2) Incomer / Rectifier Section for the VFD line-up each to include:
	Item
	Qty
	Description

	1
	1
	3200AF, fixed mount circuit breakers with shunt trip and necessary auxiliary contacts.

	2
	1
	3200 ADC continuous 4000ADC Overload, 6 pulse, air-cooled diode bridge rectifiers  

	3
	1
	Line Reactors 

	4
	2
	Voltmeters


Supplier to confirm that rating shall be adequate for Seven-(7) Nos 1150HP motors
4.0
INVERTER CUBICLES

Seven (7) air-cooled inverter cubicles for the Drawworks, Mud Pumps & IRD each to include the following (For 2000HP rigs - 7 motors of 1150HP each & for GEB22A2 or equivalent motor):  

	Item
	Qty
	Description

	1 
	1
	DC Isolation switch/breaker

	2 
	1
	Direct Torque Control with Profibus communication card and speed feedback (encoder) card on DW inverters. The control module will control and display the following parameters:

· DC Bus Volts

· Inverter Output Current
· Motor Speed (inv frequency 0-300Hz)
· Motor Torque 
· Motor Power
· Inverter Temperature
· Motor Voltage
Also included are the following Pre-Programmed Faults:
· Overcurrent
· DC Overvoltage
· DC Undervoltage
· Drive Temperature
· Short Circuit (motor protection)
· Ambient Temperature
· Over frequency
· Internal Fault
· Earth Fault
· Communication Fault
Input/Output:
· 3 Programmable Analog Outputs
· 2 Programmable Analog Inputs
· 6 Programmable Digital Inputs
· 3 Programmable Relay Outputs

	3 
	1
	DC Pre-charge Circuit

	4 
	1
	Motor Run Hour Meter (on keypad)

	5 
	1
	“Inverter Fault” indicating display

	6 
	1
	Hardware I/O connections for safety and monitoring functions

	7 
	1
	1400KW, 600/690V, 1414A continuous, 2116A peak  Air/liquid Cooled VFD including common mode filters and output reactor. Supplier to confirm that above rating shall be adequate for 1150HP GEB22A2 motors.

	8 
	Lot
	Integrated Control System with I/O interface


5.0
BRAKE CHOPPER CUBICLE 

One (1) switched brake chopper cubicle to include:

	Item
	Qty
	Description

	1
	2
	1200AF disconnect switch

	2
	2
	DC Brake Chopper with:

Maximum continuous output rms current: 1100 ADC

Overload capability: 150% max

Chopper heat losses approximately 1.5%


Supplier to confirm that above rating shall be adequate for 2000 HP DW as specified.
6.0
BRAKING RESISTORS

Two (2) braking resistor bank cubicles each to include:
	Item
	Qty
	Description

	1
	1
	Resistor bank (forced air cooled)

	2
	-
	Cooling fans 


Regenerative (Dynamic) braking system shall be provided to control the DW motor speed/stop during drilling/tripping in both forward & reverse operation of DW.
7.0        ELECTRONIC DRILLING CONTROL SYSTEM

The Integrated drilling control system for managing, controlling, and monitoring rig floor equipment in independent and activity-based operations to be provided. The system to be designed to allow operators to focus on Drilling, Tripping, and Stand-Building processes by providing an efficient and intuitive rig floor command center.  

The Integrated System should be interactive through the use of color-graphic data and control screens viewed on any of the Touchscreens integrated into the operator workstations.  Touchscreens allow the Driller, Assistant Driller, or Pipehandler to supervise and control all drilling-related functions. Standard screen layouts are to be included with custom screens if required for specific operation.

The main elements of the Integrated System are the Multi-Tool Control Cabinet (optional), which houses control modules and network devices, one or more operator workstations, and one or more control modules to drive the rig equipment. Tool Control modules to control tools and 
Gateways interface with third party equipment.  All modules include Tool Controller (optional), communication hardware, and user software interface functionality. The design to avoid single point failures through a robust network with redundant touch screens running in parallel.

The modules to connect via the network to touch screens and/or to workstation hardware (such as joysticks) to provide monitoring and control of each tool, plus local and remote access to integrated diagnostics, maintenance and documentation. These modules are to be rack-mount designed and installed in the Control Cabinet.
The system package shall consists of:

1 Drawworks Control Module 

1 Auxiliary Tool Control Module 
1 Mud Pumps Control Module 
1 Top Drive Control Module (to be configured with third party top drive)

1 Independent Rotary Control Module
1 Power System Control 

1 MCC Automation (MCC is in separate ACPCR house in BHEL scope)
1 Drilling Information System 
1 Driller's Workstation with Swing Chair

3 Touchscreen, Safe Area 
1 Three Touch-screen Layout, Driller's Workstation

1 E-Stop Controller 
1 Multi-Tool Control Cabinet, with Touch-screen (optional)

1 Power Control Cabinet, 

Supplier to furnish full details of above system with hardware and interfacing requirements.

8.0
EXTERNAL CONNECTIONS:

The rig external connections from the PCR to different loads and drives should be through  easy removable type plug & receptacles and following should be taken care in the design:

External power connections to Alternators, Top drive feeder, Transformers in AC PCR and AC motor power connection to be done through single pole Pyle National make power plug & sockets of suitable rating. Plugs & sockets (crimped type) should be suitable to accommodate 300 sq mm / 646MCM flexible copper cable with built-up conductor dia of 26mm & OD of 35 mm (+/-1 mm). The alternator socket board should be provided with adequate nos. of sockets per phase to carry 1600A continuous current per phase.

Each of the actuator & MPU signals shall be through two separate 1.5 sq mm x 3 core cables. The exciter field supply, RTD and engine protection circuits shall be 
connected through a 2.5 sq mm x 20 core cable. Space heater connection for Alternators shall be through MCBs in the a distribution panel. Pyle National make star line plugs & sockets (crimped type) should be used for Generator control connections for 3c & 20c cables.

Exclusive 20 Pin plugs & sockets to be provided for AC motors control connections. Space heater connections, if required, air flow switch & lock out switch connections to the AC motors shall also be through this 20 core cable. Space heater connection for AC motors shall be through MCBs in the distribution panel. Pyle National make star line plugs & sockets (crimped type) should be used for Generator control connections for 20c cables.
All control interconnections for AC PCR (MCC House) shall be through 2.5sqmm x 20 core cables. Pyle National make star line plugs & sockets (crimped type) should be used for interconnections for 20c cables.
Flap covers for rain protection to be provided for socket board including engine/ generator socket panels and to be flushed with the PCR wall. 
To avoid damage due to sharp bend and injury to the cable due to its self weight, sockets should be mounted on socket board of slant stair case design.
Earthing cable from earth bus bar should be brought out upto the socket board for  termination at the earth pit.  
Sufficient redundancy should be provided in sockets consisting of each ratings by quantity proportion and at least one for each rating. PCR socket board to have extra socket holes of each rating with blank covers for use to meet exigency.
Air-conditioner incomer supply from AC PCR shall be through a 4 pin 100 A Appleton plug & socket. PCR lighting & space heater supply from AC PCR shall be through a 4 pin 60 A Appleton Plug & socket.
10% extra plug and sockets of each type & rating shall be supplied as loose spare items by the supplier with minimum 1 No. of each type.  Supplier to furnish list of plugs & sockets used and spare qty supplied. This should be finally included in the 2 years spares list by supplier.
9.0 
SPACE HEATERS 
The space heater supplies to be suitable for 500 W, 230 VAC rating of the space heaters. Space heaters shall be powered through 230 V AC Phase-Phase 3 wire supply from AC PCR (MCC house).
Space heater connections shall be required for all Seven-(7) AC motors & four alternators and to be provided thru the 2 Pole MCBs in the distribution panel. AC motor space heaters to remain energized, if AC motor blower is not operational. Alternator space heaters to remain energized, if Alternator is not operational.
All cubicles shall have their independent space heaters.
Any other method proposed by supplier for supply of Space heaters meets the functional requirement can be accepted, if full details are provided by supplier.
10.0    SPARES, TOOLS & TACKLES:
Following tools, tackles & spares to be supplied by supplier alongwith each system other than specified against any specific clause earlier in this document.


TOOLS & TACKLES :

	Qty
	Description

	
	Survival Kit Consisting of the following -

	3
	Pyle-National Plug and Receptacle Crimping Tools

	1
	Hydraulic Crimping Tool for Generator and DC Motor 300sqmm cables

	1
	Tool Box with Hand Tools applicable to a rig up

	2
	HP Compaq System Laptop PC

	2
	HP Compaq System Desktop PC with HP multifunction (Fax, copier & print) laser printer A4 size.

	2
	Fluke Multi-meter model 175

	3
	Fluke 570 Infrared Temperature Meter

	1
	Dual Channel Oscilloscope, Programmable screen, battery operated and portable.

	2
	0-1000ADC Clamp-On Ammeter for 40 mm OD cables

	1
	1000V Crank Megger 

	1
	Jigsaw 

	1
	25 Piece Jigsaw Blade Kit 

	1
	300sqmm Cable Cutter 

	1
	Set of Pyle-National Pin Extraction/Insertion Tool Kit

	1
	220VAC Drill Motor 

	10
	Hard Hats

	10
	Safety Glasses

	1
	220VAC Soldering Iron (Weller P/N WTCPT-D)

	2
	1-5/16” Combination Wrench

	2
	1-1/2” Combination Wrench

	1
	T&B Hand Lug Crimper #8 AWG thru #2 AWG

(Thomas & Bates P/N TBM-25S)

	2
	Tool Bags (Consisting of the Following)

	1
	T&B Hand Lug Crimper #18 AWG thru #10 AWG

(Thomas & Bates P/N WT2000)

	8
	Standard Screwdrivers – Various Sizes

	5
	Phillips Screwdrivers – Various Sizes

	1
	Klein Side Cutters (Klein Tools P/N D213-9NE)

	1
	Klein Diagonal Wire Cutters (Klein Tools P/N D248-8)

	1
	Klein Long-Nose Pliers (Klein Tools P/N D203-7)

	1
	Hacksaw

	1
	Pack Hacksaw Blades

	1
	6” Adjustable Wrench

	1
	½” Adjustable Wrench

	1
	1” Adjustable Wrench

	1
	12” Slip-Joint Pliers

	1
	Set Nut Drivers ¼” thru ½”

	1
	Set Combination Wrenches

	1
	Set Allen Wrenches thru 3/8”

	1
	Socket Wrench Set (3/8” Drive w/Sockets ¼” to 7/8”)

	1
	Utility Knife

	1
	Set Drill Bits

	1
	Set Taps & Dies

	2
	System Lap Tops

	2
	Tower Computers

	1 
	Set of Commissioning spares (List to be furnished by supplier)

	1
	Set of 2 years O&M spares (List to be furnished by supplier)

	1
	Set of 10% spare plugs & sockets


11.0  SPARE PLUGS & RECEPTACLES
10% plugs & sockets of each type are to be supplied loose as spares with minimum 1 No of each type of plug & receptacle used in the design. Supplier to furnish list of plugs & sockets used and spare qty. to be supplied after placement of PO and detailed engineering.
11.1  2 YEARS O&M SPARES :
Supplier to furnish a list of spares for commissioning and 2 years operation and maintenance for VFD house and Drillers Cabin.
12.0
GENERAL POINTS:

i)
Though a broad outline on the requirement has been made, yet the scope should  include anything not mentioned but required for completeness of the system to meet the requirement of oil well deep drilling rig (drilling capacity 5000 mtrs depth) and make the same suitable for dismantling, transportation and installation very  often in rough and tough conditions .

ii)
The system offered should have proven performance record. All relevant safety systems are to be incorporated and safety codes, relevant international codes to be strictly followed. Systems to be designed & manufactured to the latest NEC, IEC, IEEE-45, API 500, and NEMA standards, & should meet all present accepted international standards for the product/application

iii) Supplier shall use components/ sub-assemblies only of reputed and proven make and of latest design.

iv) The system shall be free from any defect arising from faulty material, workmanship or design. Any such defects, including replacement of faulty components, shall be carried out by the manufacturer free of cost during warranty period. The SUPPLIER shall have the total and final responsibility for the design and performance of all equipment.
v) All components, modules, subsystems shall be of current generation with latest technology which must be in production and must not face obsolescence in near future. The supplier and the manufacturer in turn shall guarantee that spare parts shall be available for at least fifteen years.

vi) The controls i.e. all electronics including modules and different electronic components, controllers etc. shall have high levels of noise immunity. They shall have high level of EMC and shall be immune from noise generated by A.C. variable frequency Drives.

vii) The system including all sub-assemblies and components should be designed to facilitate backward integration of future modules, cards etc without any modification.

13.0
 PRE ENGINEERING INFORMATION :
After placement of order, supplier can ask for pre-engineering information, if required, to start the system engineering. BHEL/ONGC shall provide all necessary data required. 
14.0    Packing
14.1 
Tropicalisation  / Packing of assemblies 

The equipment should be fully tropicalised inhibited and packed in sea worthy packing and should be capable of withstanding in sea freight conditions up to 550 C and 100% humidity. Packing shall be ready for export to INDIA and no entry charges for this is acceptable. 

Approximate overall packing sizes & weight to be informed to BHEL for all dispatch able items one month prior to dispatch by supplier.

14.2     Packing of spares / Loose items

Spare parts / loose items to be suitably packed for sea freight.

BHEL will be informed about preservation procedures to be forwarded by supplier in order to avoid damages during storage time.

15.0 
SERVICE MANUALS & AS BUILT DRAWINGS

Supplier shall supply manuals containing following documents with the supply of equipment and after commissioning :

15.1
Drawing package along with supply (7 sets):

1) Spare part manual along with PCR manufacturer’s part number and   Component manufacturer’s part no. shall be submitted (7 sets).
2) Equipment outline drawings
3) One line drawings

4) Detailed VFD, Generator & Control Schematics

5) Detailed control system Schematics

6) Interconnection drgs.

7) Plug panel drawings

8) Driller Cabin, other loose supply items drgs
9) Bill of material of all the items & assemblies supplied.

10) Wiring list / drawings.

15.2
Following to be provided for each system after commissioning:

1. Commissioned and final corrected set of complete drawings.(7 sets in bound form and soft copies in CDs shall also be supplied).  

2. Copies of system software along with corrected and final system logic software shall be supplied in  CDs.

3. Commissioning report along with settings value (3 sets)
4. Load test report (3 sets after load testing)  (Load test shall be carried out at actual drilling location at full load during drilling)

16.0
DOCUMENTS TO BE FURNISHED BY THE SUPPLIER  :
16.1
Documents to be submitted along with Offer:

01
Complete technical offer in line with requirements of specification. Soft Copy of Technical offer also to be submitted in a CD.

02
Clause wise comments on all the clauses of the specification. Technical offer and commercial offer should be given in two parts.

03
Outline Drawings indicating general arrangement/dimensional outline, block diagram, overall size, weight etc of the PCR, Driller cabin.
04
System electrical one line schemes.

05
Generator & control One line scheme

06
Interconnection drawing

07
List of recommended spares for the system.  

08
List of parameter/data required by the vendor for the system design. 
09
Standard Test & Inspection instructions.
10
Details of Indian representative authorized by the supplier.

11
Tonnage capacity of air conditioning system proposed by the supplier for the system with heat loss calculations.

16.2     Documents to be submitted for approval after placement of PO:

Supplier to submit following documents thru email for approval of BHEL/ONGC within 3 weeks after receipt of LOI/PO. BHEL/ONGC to approve or offer comments on the same within two week and send it back to supplier for further action.

01
Outline & layout drawing of main equipment & associated items with dimensional details and component layout in panels.

02        Dimensional drawing. Of PCR, Drillers Cabin.
03
Gen & VFD control schematics

04
Dynamic Brake control schematic

05
PLC Control Schematic, if any.
06
Driller Cabin Control Scheme

07
Plug Panel layout drawing
            08       Electronics module and PCB drawings.

09
Flow Chart / PLC Control ladder logic 

            10        Any other drawing, which are not mentioned, but necessary for understanding  the system.

11        Air-conditioning system: type, capacity, ducting layout, schematics etc.

12
Manufacturing Schedule for the system

13
Detailed Test & inspection procedure.

Only after approval of above drawings / documents supplier to start manufacturing of the system.

17.0
ACCEPTANCE INSPECTION :

i)
Acceptance Inspection & testing shall be carried out at supplier’s facility or any other facility where supplier can conduct all the tests. Inspection and Testing shall be witnessed by ONGC/BHEL as per Test & Inspection procedures approved by BHEL/ONGC for first two sets. Supplier to submit 
their standard test & inspection instruction with the offer. For further sets T&I is to be carried out in presence of third party inspection agency and charges for the same to be born by supplier.
ii)
Also, supplier shall notify BHEL at least 45 days in advance the readiness of system for testing & inspection. Schedule of tests along with duration shall be furnished by supplier after placement of PO.

iii)
No separate charges for testing and inspection at supplier works according to technical specifications & approved test procedures will be paid. All necessary facilities for testing and inspections shall be arranged by supplier free of charge. All expenses for traveling, boarding and lodging for the BHEL/ONGC inspection staff are to be borne by the BHEL & ONGC respectively.

iv)
A detailed bounded test report shall be submitted by supplier duly signed  to BHEL without in any way absolving supplier of its contractual obligations.

QTY
DESCRIPTION             


1 
DRILLER’S CABIN
Design Basis

The Driller’s Cabin to provide the best working environment for the operators and suitable for installation in a safe area or in a hazardous area protected by a purge and pressurization system.  

Environment

The work environment within the Driller’s Cabin is enhanced by deliberate use of soft colors on surroundings and furnishings.  Machinery automation and low noise levels within the cabin provide operators with a calm environment in which to work.  Quality of work and important decision making, are improved in this atmosphere.

Ergonomics

The console and other control panels within the Driller’s Cabin have been carefully designed for personnel to complete regular shifts without stress or strain.  The positioning of the instruments controls have been thoroughly evaluated with regard to frequency of use, interrelation and ease of operation.

Safety

All machinery operations are controlled from the Driller’s Console, considerably enhancing safety.

All windows to be made of safety glass to reduce the risk of loose fragments injuring personnel should an incident occur. Protection bars and grill located above the sloped windows minimizes risk to operators from falling moving objects.

A window wiper system is installed to maintain the operator’s vision.

Layout

Ensure that a suitable proven design will be selected there by reducing the possibility of operator error.

Most of the controls to be placed in the console and within reach of the operators’ normal sitting position.

The Driller’s Cabin to be designed to have the best line of sight to the operating machinery.

Dimensions

The Driller’s Cabin size to be approximately 8’W x 10’L x 10’H for accommodating on a 30’ base mast.
Scope of Supply

Driller’s Cabin structural carbon steel painted enclosure.

Protection bars for the overhead windows.

Noise and vibration insulation.

Thermal insulated walls, roof and floor.

Architectural items such as: wall panels, ceiling panels, floor cover, door and windows.

An intermediate sub-floor for installation of the workstations and cabling Ceiling lights.

Junction boxes for light fixtures.

Window wiper system for vertical window in front of driller & above driller

Independent HVAC system 2 (3 Ton) with dual blowers & two independent power feeders each rated for high ambient environment.
Structural Design

Material / Construction

The Driller's Cabin to be manufactured in painted carbon steel and will be designed as a self supported skid.

The Driller's Cabin structure will be painted according meeting International standard paint specification.

Interior to be SPC-10 sandblasted and one coat zinc primer. Exterior to be SPC-10 sandblasted and painted with two coats. 

1st coat 2-3mills zinc primer.

2cd coat 4-5mills high build epoxy or polyurethane paint.
Floor

The floor to be designed with an intermediate sub-floor which allows the workstations to be mounted. Additionally the sub-floor to accommodate cabling and miscellaneous hardware for a cleaner, safer installation. 

The skid base will be designed using channeled frame and crossbeams.  A layer of insulation will separate the skid base from the steel plated floor to achieve a sound barrier.

The floor in each unit will be covered with mud and base oil resistant rubber matting.

Walls and Roof

The design of the walls and roof to be based on a carbon steel framework covered with carbon steel plate cladding and to include a layer of insulation that will provide a sound barrier. 

The walls will be constructed of 3” Marine wool insulation covered by ½” marine wall board. Color: Wilsonart D321-60, Brittany Blue, 12mm thick or equivalent.
Ceiling

In addition to the roof insulation, the ceiling panels to be made of insulated material to achieve the best possible sound absorption. Color: Wilsonart D90-60, North Sea, 10mm thick or equivalent.
Window protection

The Driller’s Cabin to be provided with a crash barrier to prevent damage from moving objects on the drill floor.  The barrier will be made of RHS 2” x 2” x ¼”.

To avoid damage from falling objects a protective frame is provided over the sloped window.  A 4” x 4” protection grid made from Ø 3/8” rod attached to the frame.

The windows in the Driller's Cabin will be of safety laminated glass, thickness 9/16” mm safety class B2 (ACC. to NS INSTA 154/NS 3217) or equivalent.
The windows with ca 35dBA sound absorption properties.

Cable Trays

A network of cable trays to be installed in the false floor of the Driller’s Cabin.

Sound Levels

The Driller's Cabin to be designed to reduce noise levels which are anticipated from drill floor.
Door and openings

The Driller’s Cabin to have two (2) hinged painted stainless steel doors.

HVAC

Driller’s Cabin to include independent high ambient environment HVAC system consisting of two (3 Ton) units with dual blowers & two independent power feeders each. Units will have local temperature controls. 
Suitable for use in a Class 1, Division 2 area.  

Integration

Supplier to install the equipment listed in the VFD house specifications into the cabin during construction at their manufacturing place.

Free Issue Equipment Integration

Supplier to take the lead role in integrating Free Issue equipment into the Driller's Cabin.   Free Issue equipment to be mounted or located in the cabin must be available during the supplier scheduled integration. 
Note: Integration of free issue equipment is subject to available space within the Driller’s Cabin. 
