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This equipment is a relatively complicated apparatus. 
During installation, operation maintenance or service, 
individuals may be exposed to certain components or 
conditions including, but not limited to: refrigerants, 
materials under pressure, rotating components, and 
both high and low voltage. Each of these items has the 
potential, if misused or handled improperly, to cause 
bodily injury or death. It is the obligation and respon-
sibility of operating/service personnel to identify and 
recognize these inherent hazards, protect themselves, 
and proceed safely in completing their tasks. Failure 
to comply with any of these requirements could result 
in serious damage to the equipment and the property in 

IMPORTANT!
READ BEFORE PROCEEDING!

GENERAL SAFETY GUIDELINES

which it is situated, as well as severe personal injury or 
death to themselves and people at the site.

This document is intended for use by owner-authorized 
operating/service personnel. It is expected that these 
individuals possess independent training that will en-
able them to perform their assigned tasks properly and 
safely. It is essential that, prior to performing any task 
on this equipment, this individual shall have read and 
understood this document and any referenced mate-
rials. This individual shall also be familiar with and 
comply with all applicable governmental standards and 
regulations pertaining to the task in question.

CHANGEABILITY OF THIS DOCUMENT

In complying with Johnson Controls’ policy for contin-
uous product improvement, the information contained 
in this document is subject to change without notice. 
While Johnson Controls makes no commitment to up-
date or provide current information automatically to 
the manual owner, that information, if applicable, can 
be obtained by contacting the nearest Johnson Controls 
Service office.

Operating/service personnel maintains the responsi-
bility of the applicability of these documents to the 
competitive equipment the kit is installed on. If there 
is any question regarding the applicability of these 
documents, the technician should verify whether the 
equipment has been modified and if current literature 
is available with the owner of the equipment prior to 
performing any work on the chiller.

External wiring, unless specified as an 
optional connection in the manufacturer’s 
product line, is not to be connected inside 
the OptiView cabinet. Devices such as 
relays, switches, transducers and controls 
and any external wiring must not be in-
stalled inside the micro panel. All wiring 
must be in accordance with Johnson Con-
trols’ published specifications and must 

be performed only by a qualified electrician. Johnson 
Controls will NOT be responsible for damage/problems 
resulting from improper connections to the controls 
or application of improper control signals.  Failure 
to follow this warning will void the manufacturer’s 
warranty and cause serious damage to property or 
personal injury.



LEGEND
1C - 9C	 CAPACITOR, FILM, INPUT POWER FILTER, 50µF, 55AMPS, 5%, 400VAC

10C - 12C	 CAPACITOR, FILM, DC LINK, 1500µF, 530AMPS, 1000VDC

13C - 30C	 CAPACITOR, FILM, SNUBBER, 1.0µF, 1200VDC

31C 	 CAPACITOR, FILM, 20µF, 400VAC

32C - 43C	 CAPACITOR, FILM, 50µF, 530VAC

IDSW	 SWITCH DISCONNECT, 1200AMPS, 600VAC, 100KA, WITHSTAND

ISW	 CIRCUIT BREAKER, 1200AMPS, 600VAC, 100KA, WITHSTAND

IDCCT - 3DCCT	 DC CURRENT TRANSFORMER, INPUT, 5000 AMPS TO 1 AMPS

4DCCT - 6DCCT	 DC CURRENT TRANSFORMER, OUTPUT, 5000 AMPS TO 1 AMPS

1FU - 3FU	 FUSE, INPUT POWER, 800A, 700VAC, 200KA, INTERRUPTING SEMICONDUCTOR

4FU - 6FU	 FUSE, INPUT VOLTAGE SENSE, 1A, 600 VAC, 200KA INTERRUPTING

7FU - 10FU	 FUSE, CONTROL SUPPLY XFMR PRIMARY, 10A, 600VAC, 200KA INTERRUPTING

11FU	 FUSE, EXTERNAL CONTROL SUPPLY XFMR SECONDARY, 20A, 600VAC, 200KA INTERRUPTING

12FU	 FUSE, INTERNAL CONTROL SUPPLY XFMR SECONDARY, 20A, 600VAC, 200KA INTERRUPTING

13FU	 FUSE, INTERNAL CONTROL SUPPLY XFMR SECONDARY, 7A, 600VAC, 200KA INTERRUPTING

14FU	 FUSE, GATE DRIVER CONTROL SUPPLY XFMR PRIMARY, 7A, 600VAC, 200KA INTERRUPTING

15FU	 FUSE, GATE DRIVER CONTROL SUPPLY XFMR SECONDARY, 7A, 600VAC, 200KA INTERRUPTING

16FU - 18FU	 FUSE, TRANSIENT SUPPRESSOR PCB, 5A, 600VAC, 200KA INTERRUPTING

19FU - 21FU	 FUSE, OUTPUT VOLTAGE SENSE, 1A, 600VAC, 200KA INTERRUPTING

25FU, 26FU	 FUSE, DC, 8A, 1000V

27FU	 FUSE, INPUT VOLTAGE COMMON MODE, 20A, 600VAC, 200KA, INTERRUPTING

1L	 INDUCTOR, LINE, 27.5µH, 914 AMPS, 600VAC

2L	 INDUCTOR, DRIVE, 82.5µH, 914 AMPS, 600VAC

3L	 INDUCTOR, OUTPUT, 28µH, 550 AMPS, 600VAC

1MOD - 12MOD	 MODULE, POWER DUAL, ACTIVE CONVERTER, 300AMPS, 1200VAC

13MOD - 18MOD	 MODULE, POWER DUAL, INVERTER, 450A, 1200VAC

1R	 RELAY, COOLING FANS AND PUMP

1RES - 3RES	 RESISTOR, INPUT POWER FILTER, BLEEDER, 20K, 16W, 5%

4RES - 10RES	 RESISTOR, DC LINK, 20K, 16W, 5%

1RT - 2RT	 THERMISTOR, AMBIENT, 10K AT 25°C

1T - 2T	 TRANSFORMER, CONTROL 2KVA, 480VAC:120VAC

3T - 4T	 TRANSFORMER, CLASS 2, 75VA, 120VAC:24VAC

5T	 TRANSFORMER, CONTROL 175VA, 120VAC:32VAC

1TB	 TERMINAL BLOCK, CONTROL POWER AND OIL PUMP SUPPLY

2TB	 TERMINAL BLOCK, COMMUNICATIONS

3TB	 TERMINAL BLOCK

4TB	 TERMINAL BLOCK, MTR THERMISTORS

5TB	 TERMINAL BLOCK, FANS

MBC	 MAGNETIC BEARING CONTROLLER
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VESSEL NOMENCLATURE

Inlet from Front View
R = Right
L = Left

Waterbox Type
C = Compact
M = Marine

Water Side Pressure Code
1 = 150 psi
3 = 300 psi

Water Connection Type
F = Flanges
G = Grooved Standard
A = Victaulic AGS

Number of Passes

Vessel
   E = Evaporator
   C = Condenser

Vessel Refrigerant Pressure Code
   R = Code 180
   S = Code 235
   T = Code 300
   U = Code 350
   V = Code 400

Tube Code
   B = 3/4" Code 1
   C = 3/4" Code 2
   D = 3/4" Code 3
   E = 3/4" Code 4
   2 = 1" Code 1
   3 = 1" Code 2
   4 = 1" Code 3
   5 = 1" Code 4

Heat Exchanger Mod Level
Nominal Inside Diameter (Inches)
Nominal Length (Feet)
Marketing Tube Number

E A 25 14 271 B R 1 1 F C R

COMPRESSOR NOMENCLATURE

Gas Path Revision Level
Impeller Design Revision Level

Motor
Motor Design Level
Impeller Tip Diameter (mm)
Rotation
   F = Forward
   R = Reverse

M1 B - 197 F A A

SYSTEM NOMENCLATURE

YORK

Centrifugal Chiller

Magnetic Bearing

Mod Level

S = Single Stage
T = Two Stage

Capacity in KW

Refrigerant R-134a

Y M C 2 - S 0756 A A

Liquid DWP
15 = 150 psi
30 = 300 psi

40 = 380V 60Hz 
50 = 400V 50Hz
46 = 460V 60Hz
68 = 415V 50Hz

D = Disconnect Switch
B = Circuit Breaker

X = Factory Mount 
R = Retrofit Model

VARIABLE SPEED DRIVE NOMENCLATURE

Hyper

H = YMC2 Chiller

Amps

HYP 744 X H 15 D - 40

JOHNSON CONTROLS4

FORM 160.78-PW4 
ISSUE DATE: 9/10/2012



NOTES

1.	 Field wiring to be in accordance with the nation-
al electrical code as well as all other applicable 
codes and specifications.

2.	 Terminal block connection points are indicated 
by numbers within a square, I.E.  1  2TB main 
power connection points are indicated by num-
bers within a hexagon, I.E.  L1  Component ter-
minal markings are indicated by numbers within 
a circle, I.E.  2  Numbers adjacent to curcuit lines 
are the circuit identification numbers.

3.	 Terminals L1, L2, L3 and GRD are the main pow-
er input terminals and are field connected. (See 
note 6.) Terminals T1, T2 and T3 are the com-
pressor motor lead power terminals and are fac-
tory connected on factory package units.

4.	 The three phase solid state motor overload pro-
tection system provides motor overcurrent pro-
tection at 105% full load amps.

5.	 See YORK Control Center wiring diagram prod-
uct drawing form 160.78-PW2.

6.	 Field wiring connections per product drawing 
form 160.78-PW1.
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Figure 1 - CONTROL WIRING FOR HYP744

CONTROL WIRING FOR HYP744
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Sticky Note
Circuit Breaker…..First component is the circuit breaker and disconnect. (C.B. is an optional device)  The incoming 3 phase A/C sine power is directly connected to circuit breaker or disconnect switch.  The circuit breaker has electronic protection and the disconnect does not have this capability.  All of the C.B. settings need to be checked before any start-ups.

carriar
Sticky Note
Line Fuse…..protects the I.G.B.T. modules (rectifier) from physical damage or rupture due to component failure in the bridge rectifier section.  It also prevents failure to incoming power line surges.  Blown fuses are identified by a red button; you’ll need to replace all three fuses if any one of the fuses has been compromised.


carriar
Sticky Note
customer’s power line. Line Inductor…..The A/C line inductor will either remove or greatly reduce incoming power spikes before they reach drive.  It helps smooth out the incoming power and provides protection to the input power devices by slowing down the rate at which current rises.  The line inductor will also help to reduce the harmonic current produced by the V.S.D. that might be seen on the


carriar
Sticky Note
Transient Suppression Board…..Traps 3 phase A/C voltage surges and spikes from the power supplied to the V.S.D.; Metal Oxide Varistors “M.O.V.s” are non-linear bipolar resistors with a very high resistance to the normal 60 Hz sine wave.  Fuses do not indicate that they are blown at the panel. They need to be checked during inspections to maintain protection.



carriar
Sticky Note
Line Voltage Isolation Board…..This board provides A/C line voltage information and reduces the line voltage to a safe level for the V.S.D. logic board.  It also provides isolation to the V.S.D. logic board.  Line voltage isolation boards are not necessary for drives without a harmonic filter.  The three transformers on this board take a 3 phase current input from the fuses and reduces the voltage and passes it onto the V.S.D. logic board.  The input is rated for 460 volts A/C and the Part # ends in 000.  The other board is rated for 575 V.A.C. and the part # ends in 001 (output isolation board).  These two boards are not interchangeable.  The forward one is used to monitor the incoming line; correct the harmonic distortion and determine the bus voltage.  These boards are substituted for the harmonic filter unit that was present in earlier drives.
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Sticky Note
Drive Inductor…..This is used to increase the D/C bus voltage above the voltage of the incoming power.  Boosting the bus voltage higher than the line voltage is characteristic of an inductor.  The effect in a V.S.D. is similar to an ignition spark coil used in a gasoline engine.  To visualize this effect remember the output from power sensing and conditioning circuits will be going on to the A/C to D/C rectifier.  We need to consider the rectifier I.G.B.T’s as switches on the output of the drive inductor.  Current will only flow through the inductor coil if an I.G.B.T. is turned on providing a current path.  As current flows into the coil, the coil builds a magnetic field around the windings.  When both rectifiers I.G.B.T’s are turned off the current through the drive inductor stops flowing.  The magnetic field starts to collapse, with this collapse the voltage across the drive inductor will fly up to higher amplitudes than the charging voltage peak.  If an I.G.B.T is pulsed on at the right moment this higher voltage will be available to charge the D/C bus capacitors.  The I.G.B.T. on and off cycles must be timed appropriately to capture this voltage at the right amplitude.  The rectifier I.G.B.T. modules each have two transistors; one to capture each half cycle of the alternating circuit.
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Sticky Note
D/C Current Sensor…..Power sensing and conditioning; these current transformers are the input sensors which provide input into the V.S.D. logic board on the incoming current wave form.  They also monitor the 3 phase input current which helps in shutting down the V.S.D. in case of input over current, input current imbalance or input current loss.  Arrows dictate installation; one per phase.  3 DCCT input feed current one way.  
Style D and viper drives are equipped with only 2 DCCT’s


carriar
Sticky Note
Input Filter…..This is the next step in the power sensing and conditioning components, which work together to filter out electrical noise.  This bank of capacitors keeps the high frequency current in phase as it reaches the input rectifiers and prevents them from getting overloaded.  The filter also captures the 5KHZ square wave used for switching the I.G.B.T’s to block it from going out onto the power lines.
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Sticky Note
Circulating Pump is provided to circulate the coolant in the VSD panel cooling loop. It will be possible to manually activate the water pump via the OptiView system control panel for testing and charging

carriar
Sticky Note
: Provided to circulate and distribute the air inside the VSD panel
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FIGURE 1 - CONTROL WIRING FOR HYP744 (CONT’D)

CONTROL WIRING FOR HYP744 (CONT’D)
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Sticky Note
V.S.D. Logic Boards…..This is the brains of the V.S.D.  It monitors all V.S.D. operating conditions and commands the Optiview control panel to shut down in case of a failure.  It makes all logic decisions concerning the V.S.D’s normal operation, such as, pre-charge turning off pre-charge, etc.
It also communicates all operating and safety conditions to the Optiview panel. 
To create and manage the motor drive power to the V.S.D. logic control board, monitors the incoming current wave form, controls the gate pulses to the rectifier I.G.B.T.’s to properly interact with the input filter and drive inductor to cancel unwanted harmonics. 
It receives the starts, stops, and speed signals from the Optiview panel.  This creates the gate pulses needed to fire the inverter I.G.B.T.’s and monitors the output current wave forms and adjusts inverter I.G.B.T. gate pulses to keep the sine wave form properly shaped.  It uses mod bus protocol to communicate.
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Sticky Note
Motor speed command coming from the V.S.D. Logic board to the Power supply interface board at J5 of the board, but they are referenced with these pin locations on the interface board J 5/3, and J 5/5 .
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Figure 2 - WIRING FOR HYP744

WIRING FOR HYP744
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Sticky Note
Rectifier Modules…..These are used in parallel for each of the 3 phases of the incoming power.  These are switched by the gate driver board to rectify A/C to D/C. Each module has 3 transistors. The transistor (AUX) on top is used for a brief period when the drive is first powered on.  This pre-charge function charges the D/C bus capacitors to working voltage required to create an output wave form.  The other 2 transistors work together to rectify the negative and positive peak of each sine wave.  Older drives used S.C.R. for rectification.
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Sticky Note
A/C - D/C Rectification…..The A/C to D/C contain the input I.G.B.T.s that switches the incoming A/C power.  This switching converts the RMS A/C sine wave to a peak D/C voltage level to charge the D/C bus capacitors. The A/C to D/C power assemblies receives its switching command from the gate driver board.  The switching logic turns on the I.G.B.T.’s on and off during the right part of the sine wave to get the maximum voltage on the bus while also cancelling the harmonies/electrical noise which could reflect back onto the power lines.


carriar
Sticky Note
Gate Driver Board…..This board interfaces with V.S.D logic board and is provided to turn the I.G.B.T.’s on and off on both the incoming converting power boards, A/C – D/C and the inverter boards D/C – A/C.  This board is different from previous V.S.D.’s because the indicator L.E.D.’s are now controlled through the optiview control center.
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Sticky Note
D/C Bus Filter…..D/C bus conditioning consists of capacitors and resistors: The D/C bus capacitors are provided to smooth out the ripples left after A/C – D/C rectification and store power for the A/C – D/C inversion.  Bleed resistors are provided to discharge the D/C bus capacitors within a 5 minute period when the A/C – D/C rectification is switched off.
Several Differences    …..Older capacitors are wired in series due to low voltage rating.  The newer drive capacitors have a higher power rating and no longer need to be connected in series and are not equipped with balance resistors.  D/C bus caps are located together in a central box.  Bleed resistors are located at the rear of the + and – D/C bus of the panel diagram. Rated for a 1000 Volts.
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Sticky Note
D/C – A/C Inversions…..The first component to the D/C – A/C inverter contains the output I.G.B.T.’s that switch the D/C bus power.  This inverter helps in switching the D/C voltage from the D/C bus filter capacitors into a P.W.M. wave form which approximates an A/C sine wave.  It receives its switching commands from the gate driver board.  Note there are 2 I.G.B.T.’s on each inverter module.  Each pair is connected to provide a full wave output with one transistor gated on for positive half cycle and the other gated on for the negative half cycle.  There are two inverter rectifier board modules for each phase.  If one fails, the other stops functioning.
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FIGURE 2 - WIRING FOR HYP744 (CONT’D)

WIRING FOR HYP744 (CONT’D)
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Figure 3 - POWER SUPPLY WIRING FOR HYP744

POWER SUPPLY WIRING FOR HYP744
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FIGURE 3 - POWER SUPPLY WIRING FOR HYP744 (CONT’D)

POWER SUPPLY WIRING FOR HYP744 (CONT’D)
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Sticky Note
Output Inductor Filter…..The 3L inductor is used only in a VSD with permanent magnetic driven chillers.  This type of motor requires a higher quality sine wave as its power source and the inductor is needed to produce the wave form from the basic P.W.M wave created by the VSD inverter.  Optispeed V.S.D.s with inductive motors will have a filter bank, but without the inductor.
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Sticky Note
Output Isolation Board…..This is provided to monitor the output voltage to the motor.  It reduces the line voltage down to a safe level and provides isolation to the V.S.D. logic board.  It resembles the input isolation board.  It is rated for 575 A/C and the part # ends in 001.  The capacitors to the right of the output isolation board along with the fuses located above the board need to be checked during normal maintenance.
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Sticky Note
Output D/C Transformers…..These transformers sense the output current wave form and provides input to the V.S.D. logic board on J-3.  You can note the current direction arrows on the schematic as well as on the transformers themselves.  Install them as indicated.
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Sticky Note
This the 750V.D.C. Coming from the 744 hyper drive panel near T.B. 4. It then leaves the drive panel and connects to the M.B.C at the power interface supply board at J 20/1 and J 31/3 
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CONTROL WIRING FOR HYP490 

Figure 4 - CONTROL WIRING FOR HYP490
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CONTROL WIRING FOR HYP490 (CONT’D)

FIGURE 4 - CONTROL WIRING FOR HYP490 (CONT’D)
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Figure 5 - WIRING FOR HYP490

WIRING FOR HYP490
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FIGURE 5 - WIRING FOR HYP490 (CONT’D)

WIRING FOR HYP490 (CONT’D)
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