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	CUSTOMER:
	Sandridge Energy 

	CUSTOMER ORDER NO.:
	27607-P-13-012JCI

	ENGINEER:
	Rich Oliver

	ORIGINAL DATE:
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	REVISION DATE:
	     

	YORK SALES ORDER NO.:
	294100

	COMPRESSOR NO.:
	C-1231 -  A /B /C /D /E  AND C-1331 -  A /B /C /D /E


The following information is York’s minimum requirements for a supplied starter package for a centrifugal compressor. Unless details are provided the method or specifics of how the following requirements are accomplished are left up to the customer.  If the customer has additional specifications or requirements contact York engineering.
RELATED STANDARDS (MUST COMPLY WITH, AS INDICATED)
 FORMCHECKBOX 


ANSI Specifications C57.13, Accuracy Standards for Relaying Services

 FORMCHECKBOX 

National Electrical Code (NEC)

 FORMCHECKBOX 

Canadian Standards Association (CSA)

 FORMCHECKBOX 

NEMA Standards, Industrial Controls and Systems

COMPRESSOR STARTER / MOTOR INFORMATION (AS INDICATED)
	QUANTITY OF STARTERS:
	12

	STARTER LOCATION AREA CLASSIFICATION :
	by others

	STARTER ENCLOSURE RATING / TYPE
	by others

	TYPE OF ENCLOSURE MOUNTING
	 FORMCHECKBOX 

	FLOOR
	 FORMCHECKBOX 

	WALL
	 FORMCHECKBOX 

	OTHER
	by others


	 FORMCHECKBOX 

	ACROSS THE LINE (ATL)
	
	HP
	4000

	 FORMCHECKBOX 

	AUTO TRANSFORMER
	
	RPMS
	1800

	 FORMCHECKBOX 

	WYE-DELTA OPEN TRANSITION
	
	VOLTAGE
	4000

	 FORMCHECKBOX 

	WYE-DELTA CLOSE TRANSITION
	
	PHASE
	3

	 FORMCHECKBOX 

	PART WINDING
	
	HERTZ (Hz)
	60

	 FORMCHECKBOX 

	SOLID STATE
	
	FULL LOAD AMPS (FLA)
	496

	 FORMCHECKBOX 

	PRIMARY REACTOR
	   
	%TAP
	
	MOTOR LOCK ROTOR AMPS
	LRC

	 FORMCHECKBOX 

	PRIMARY RESISTOR
	   
	%TAP
	
	MAXIMUM IN RUSH AMPS (REDUCE VOLTAGE)
	See motor data

	HIGH VOLTAGE STARTERS (ONLY)
	
	SERVICE FACTOR
	1.0

	 FORMCHECKBOX 

	OIL BREAKER CONTACTORS

	 FORMCHECKBOX 

	AIR BREAKER CONTACTORS

	 FORMCHECKBOX 

	OTHER-
	

	 FORMCHECKBOX 

	POWER FACTOR CORRECTION CAPACITORS (WHEN REQUIRED) FULL LOAD (PF)

	     
	KVAR (REQUIRED)
	   
	UNCORRECTED PF VALUE
	   
	CORRECTED PF VALUE

	

	KVAR = ( (HP X 0.746) / eff ) X ( K1 – K2 )

K1= UNCORRECTED MOTOR PF CONSTANT  (FROM MOTOR MANUFACTURER)
K2 = DESIRED CORRECT MOTOR PF CONSTANT (FROM MOTOR MANUFACTURER)



REQUIREMENTS:

1.1 On points of difference with the above referenced standards and codes, the requirements of this standard shall prevail.  The starter circuit must be approved by York Engineering

1.2 Main contactors will drop out within four (4) cycles of removal of the “RUN” signal and/ or the starter control voltage.

1.3 The starter shall include an undercurrent trip or power fault relay (or equivalent) that will sense a loss of main power within two cycles, open and latch the contactor within four cycles, for a total power-off within six cycles of power failure onset.  This safety is not activated until the motor is up to full speed during startup.  The initial setpoint shall be 30% of FLA and shall be adjustable.  This function is required to prevent damage caused by powerful transient torques resulting from power interruptions.
1.4 The York controller is designed to provide a start input (dry contact) wired by others to terminals in the starter designated as noted on PLC drawing that is a maintained input. (The maximum load for the starter coil shall not exceed 10 amps resistive or 7 amps inductive.) If either the starter control voltage or current exceeds this rating; a separate additional control relay of proper rating shall be furnished with the starter.  The "stop" function is accomplished by terminating the start input.  Control relay is required for electrically operated circuit breakers. Exceptions must be approved by York Engineering. 
NOTE:


Switchgear with automatically operated circuit breaker(s) may be used in lieu of contactors on high voltage units (600V).  Electrically operated circuit breakers that require N.C. contact to open breaker must have control relay to provide this function 

All ungrounded conductors of the starter control circuit shall be protected by an over-circuit device rated not more than 300% of the current rating of the conductors or control relay contacts.
1.5 For autotransformer, primary resistor and primary reactor starters, the design output voltage during starting shall not be less than 57.7% of unit nameplate voltage. Refer special cases to York.

1.6 Normally open contacts (rated for a minimum of 5 Amps @ 110VAC) wired to terminals (labeled per PLC drawing) for confirm run indication to York’s control panel.
1.7 The starter package shall contain either a main circuit breaker disconnect or a fused disconnect switch. 

1.8 The compressor starter shall include overload heaters supplied by the starter manufacture set for ultimate trip point corresponding to the products of the motor service factor times the motor full load current (FLA)

1.9 Three phase protector with a contact inserted in the compressor control circuit and shall open to trip. There shall be built in time delays for trip and reset (auto) to perform the following functions:

1. Phase Loss (Any phase)

2. Low Voltage (Any phase)

3. Phase Reversal

1.10 Surge suppressors shall be installed across every inductive load coil in the starter package.

2. Control Power Transformer – York’s Minimum requirements when specifically required by the purchase order, a control power transformer shall be supplied complying with the following:

(a) Capacity of the control transformer shall be as designated on the PLC drawing for the project.
(b) Primary shall be connected to power supply terminals per NEC article 450 and / or the appropriate local code. 

(c) Secondary voltage output and frequency is required to be rated as designated on the control panel wiring diagram rated at ± 10 voltage and frequency. The secondary side winding should be wired to the connections as designated on the control panel wiring diagram.  The secondary side is required to be protected with a properly rated circuit breaker or equivalent protective device per NEC article 450 and / or the appropriate local code. 

(d) The ground circuit shall be bonded to the starter enclosure for grounding per NEC article 100-A 

(e) Regulation must be such that transformer will with stand 135% load for one (1) minute and 500% load for four (4) seconds at 40 to 50% power factor with not more than ( 10% voltage variation.

3. Power terminal Markings - Starter line and load terminals must be identified by suitable markers.

4. Nameplate markings- Name plate shall be marked as follows:  Voltage, phase, Hertz and HP

OPTIONAL EQUIPMENT (as indicated)
 FORMCHECKBOX 
  
A       : 5 - 15 VA signal current transformer grounded on one secondary lead shall be wired to terminals (with shorting block) designated 5 and 6 in the starter panel for customers use.

NOTE:
For an across the line starter a shunt timer shall be installed to energize with the compressor starter coil.  A normally closed, timed open contact from this timer will be installed across the signal current transformer.  A minimum time delay of 10 seconds is required.

 FORMCHECKBOX 

Ammeters - When specified by the purchase order, an ammeter shall be furnished to measure motor line current.

1.  FORMCHECKBOX 
 Analog ammeter shall have a 5 ampere movement and a direct reading scale, which indicates actual motor current 

2.  FORMCHECKBOX 
 Digital meter can be used. 

Configuration for the ammeter

(a)  FORMCHECKBOX 
 One-phase ammeter circuit  - The ammeter is installed in series with the current transformer used for the current limiting signal and a shorting switch is connected across the ammeter 

(b)  FORMCHECKBOX 
 Three-phase ammeter circuit - Where indication of all three-phase current is specified on the order a 4-position selector switch shall be provided with a common ammeter.

IF both an ammeter and power factor correction capacitors are specified, the ammeter shall be located in the circuit to indicate motor current. 

 FORMCHECKBOX 

Stress Cones - Space Requirements. The following minimum distance between point of entry of conduits and line and load connections shall be provided when the use of stress cones for field wiring is indicated.

	Voltage
	
	Minimum Distance

	2 - 5 KV
	@
	14 inches

	5.1 - 15 KV
	@
	19 inches


REQUIRED ACCESSORIES AND MODIFICATION: 

(DETAIL) INCLUDE CUSTOMER SPECIFICATIONS, AS LISTED:

	 FORMCHECKBOX 

	Per requested by customer starter must be able to receive a normally open dry set contacts from the PLC that would designate type of motor start to be used for starting the motor – closed for ATL operation and open for soft start operation.


All oil motor starters must include the following:

1. The motor starter shall include overload heaters.

2. Remote start capability from the PLC using a single dry contact rated at maximum 10amps 110/ 220 VAC / 24VDC that will be normally open, closed and maintained to start/run – open to stop. Wired as designated on the PLC wiring diagram for this project

3. Normally open isolated auxiliary contact rated for a minimum of 5 amps for feed back to compressor controller for confirmed run indication. Wired as designated on the PLC wiring diagram for this project

4. The maximum load for the starter coil shall not exceed 10 amps resistive or 7 amps inductive.
Many packages may have more than one pump motor of different sizes and different starting specifications. Refer to the requirements for each type listed below:

PUMP STARTER (S) / MOTOR (S) (AS INDICATED) – SKID  1231  (6) AND 1331 (6)
	
	PM 401A /B /C /D /E /F 
	PM 502A /B /C /D /E /F

	QUANTITY
	1 per skid
	1 per skid

	TYPE
	ATL
	ATL

	NEMA SIZE
	BY OTHERS
	BY OTHERS

	HP
	3
	1.5

	RPM
	1750
	1750

	VOLTAGE / PHASE
	460 / 3
	460 / 3

	HERTZ (Hz)
	60
	60

	FULL LOAD AMPS (FLA)
	EST 4.8 
	EST 3.0 

	MOTOR SPACE HEATER WATTS
	N/A
	N/A



CERTIFICATION
The starter manufacturer must provide the number of sets of certified drawings as indicated on purchase order and identified with job name and YORK sales order number and showing dimensions and wiring diagram.


PACKAGING AND MARKINGS
The container used in shipment of the starter must be identified with the York Purchase Order, Job Name, and York Sales Order Number, and any special markings specified.
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