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Welcome to the OptispeedCourse!

Let’s introduce ourselves... -

B Participant introduction
B Name, location, years with the company 1

B Experience working on VSD’s "
B Your Expectations /f'
B What do you want to learn this week? & —y

B |nstructor introduction
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Housekeeping Issues

Tent Name Cards
W Security Policies
B Bathrooms

B Smoking

® Class/Lunch (map)

B Break areas

® Fill out paperwork

B Class Roster
B Binder material
B Tour lab facility

M Lab safety
requirements

B Cell Phones

B Evacuation
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Learning Objectives:

At the conclusion of this course, you will be able to:

B Comprehend the theory, operation, and application of Variable Speed
Drives.

B Locate and identify the components associated with the Style “D” and Vyper
Variable Speed Drives.

B Explain the functionality of components associated with Variable Speed
Drives.

B Demonstrate a basic understanding of how to identify and analyze Variable
Speed Drive problems and apply troubleshooting techniques
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The Basics

This section will cover basic:

B Centrifugal Compressor Operation
B AC Induction Motor Design

B Voltage to Frequency Ratio

B PWM Output Waveform

B Diode Operation

B SCR Operation

B Half-Wave Rectification

B Full-Wave Rectification

B Three-Phase Full-Wave Rectification

Excellence in Training EYORK)

Online Product Literature L NSON CONTROLS
Resources


https://jc.sumtotalsystems.com/sumtotal/app/management/LMS_LearnerHome.aspx
http://cgproducts.johnsoncontrols.com/
www.york.com

Centrifugal Compressor

Vanes

Prerotation Impeller

Evaporator Shell

Electric Motor
3600 RPM

Condenser Shell
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Constant Speed

Full Load Speed is 3600 RPM
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Constant Speed

As the load on the chiller decreases, the pre-rotation vanes begin to close.
Speed remains 3600 RPM
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Variable Speed

The Adaptive Capacity Control logic senses various operating conditions and
optimizes both the pre-rotation vane position and the motor speed.
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&

Variable Speed

At off-design conditions the motor actually slows down and the pre-rotation
vanes will remain open as long as possible. Optimizing both the motor and PRV
will minimize energy consumption.
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AC Induction Motor

Hz x 120

Synchronous RPM =
Poles

Hz x 60
# of Pole Sets

Synchronous RPM =

Synchronous RPM — Full Load RPM

Percent Slip =
Synchronous RPM

(Typically 3 to 5%)

x 100

Excellence in Training EYORK

Online Product Literature L NSON CONTROLS
Resources


https://jc.sumtotalsystems.com/sumtotal/app/management/LMS_LearnerHome.aspx
http://cgproducts.johnsoncontrols.com/
www.york.com

Voltage to Frequency Ratio

For every change in Hz, voltage must change by 7.6 volts for this application.
Other applications ratios may be different.

460 volts
60 Hz.

7.6 =
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@
The PWM waveform

The PWM waveform:

B is achieved by applying full power for a defined time period.

® The longer the power device remains on, the higher the output voltage.
B The less time the power device remains on, the lower the output voltage.

® Equally, the longer the power device is off, the lower the output frequency.
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Forward Biased

+=1IN
+ IN to Anode Diode

— =0OUT O« o

— OUT from Cathode

Cathode Anode
ouT —
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Reverse Biased

—0/7

Cathode Anode

+ I
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Forward Biased

B Removing the gate signal will not open the switch

B The SCR must also be reversed biased

SCR

e O e O

Cathode Anode
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Half-Wave Rectification

B The voltages at point A and B are changing in opposite directions.

B When A is increasing in a positive direction, B is increasing negatively.

A
/

Load
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Half-Wave Rectification

B During the first half cycle, A is positive and B is negative.
B The diode has positive on its anode and negative on its cathode.

B The diode is forward biased, the load sees current

D
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Half-Wave Rectification

B During the next half cycle, A is negative and B is positive.
B The diode has negative on its anode and positive on its cathode.

B The diode is reverse biased. The load sees no current

D
D
)
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Full-Wave Rectification
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Full-Wave Rectification

B During the first half cycle, A is positive and B is negative.
B D1 has positive on its anode, D2 has negative on its cathode.

B Both diodes are forward biased. Load sees current.
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Full-Wave Rectification

B During the next half cycle, A is negative and B is positive.
B D4 has positive on its anode, D3 has negative on its cathode.

B Both are forward biased. Load sees current IN THE SAME DIRECTION
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Full-Wave Rectification-SCR

B By removing the gate signal, the gate will close when the ac sine wave goes to
zero volts
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Full-Wave Rectification

B With the SCR’s gated on, during the first half cycle, A is positive and B is
negative.

B SCR1 has positive on its anode, D2 has negative on its cathode.

B Diode 2 and SCR 1 are forward biased.
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Full-Wave Rectification

B With the SCR’s gated on, during the next half cycle, A is negative and B is
positive.

B D1 has positive on its anode, SCR 2 has negative on its cathode.

B Diode 1 and SCR 2 are forward biased.
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3-Phase Full-Wave Rectification

B Phasing does not have to be ABC. The logic board needs to know if the
phasing is ABC or CBA so it knows when to turn on the SCR’s.
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Basic Electrical
Concepts
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Variable-Speed Drive Basics

This section will cover:

B Motor Speed vs. Motor Horsepower
B AC Power Generation

B Types of VSD Waveforms

B Motor Design

B Voltage to Frequency Ratio

® Electronic Symbols

B Ohms Law
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Hertz vs Horsepower Ratio

HERTZ verses HORSEPOWER

37 A
28 —

e HERTZ 2
It 43 c
= Bt ARt

3 12.5%

i} 13 =li] 23 20 23 40 43 =l1} 53 &0 ED 73 20 23 =0 95 100

HORSEPOWER
IN FERCENT

Horsepower vs. Motor Speed
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Single-Phase Generator Output

B AC Sine wave

B OtoPeaktoO

B positive and negative

® VSD Output

B Mimics a Generator

B Simulated Sine wave

B RMS vs Peak

3600 RPM - B—

ﬂ

148D EC

TIMEw» W “_J

T

Y
TME»>_ "/ "

Lreh EEG

TIMEm™ ‘7 ‘7
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Three-Phase Generator

PHASE A

M 3 Single phases
B 120 Degrees Apart

FHASE B

PHASE
m VSD .;
A
B 3 Phase Input >
A B C
(+)
B Rectifies to DC > 3
5 Time
B Ripple g
()
+ -
M Filter Capacitors >
TIME »
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6 Step

e
S U
U
S

The OIld T-M | and T-M Il 6-Step Output Wave Shape
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&

Output Voltage Control

This is a “simulated” voltage, because the output section produces about 2000
full-voltage pulses per second which are spaced so as to yield an instantaneous
that’s the average of the duration of the pulse and the duration of its previous
space. The instantaneous averages simulate the progression of voltage through
a sine wave, with pulses farther apart at the ends and closer together toward the
middle.

v

One cycle

Carrier Frequency = 2000 Hz

a
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Carrier Pulse Graph

2000 HERTZ CARRIER FERGQUENCY
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Output Frequency Control
(2000/hz = pulses per cycle)

N

One half cycle of 60 Hz. (8.33 msec.)

One half cycle of 30 Hz. (16.66 msec.)
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60 Hz Output

60 CYCLE PER SECOND

33.33 PULSES PER CYCLE

M

! I

60 CYCLE PER SECOND
33.33 PULSES PER CYCLE

JI
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30 Hz Output

30 CYCLE PER SECOND
66.66 PULSES PER CYCLE

)
—
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Basic Motor Speed Design Formula

120 x Frequency

Motor speed =

No. of Poles
120 x 60
Motor speed = . = 3600 rpm

Design Speed Motor Formula

. . T ®
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Basic Voltage-vs.-Frequency Formula

If we plug in the values for 440-480 vac @ 60 Hz.

460 volts
60 Hz.

7.7 =

If we plug in the values for 380-400 vac @ 50 Hz.

390 volts
50 Hz.

7.8 =

Where they use 50 Hz., the Voltage is usually 380-400 Vac, so they can still use all the same motors
(running At 5/6 design speed for 60 Hz.)
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Electronic Components and Their Symbols

e

RESISTOR

LG

DIODE SCR

;i

For A/C Loads

f£EMER TIODE

%

Limits Voltage
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Electronic Components and Their Symbols (Cont’d)

—"'\/"\/'/\/——/\«/\\/‘A\/—

‘VARIAELE
—RESISTOR * BESTSTOR

| | ZEMER TIODE

For A/C Loads Limits Voltage
CAPACITOR REACTOR
L .
% H S LTTL == L (reacton C (cap) FiltET
Voltage Device Current Device
(Water Tank) (Water Wheel)

. - K ®
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Electronic Components and Their Symbols (Cont’d)

—"'\/"\/'/\/——/\«/\\/‘A\/—

Yo e

DIODE

For A/C Loads Limits Voltage

CAPACITOR REACTOR

4{ E + m = L (reactor) C (cap) Filter

Voltage Device Current Device
(Water Tank) (Water Wheel)

TREAMEIETOR
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Ohm’s Law

N

E=%0LTS
[=aMF =
R=RESISTAMNCE
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Ohm’s Law: 2 Resistors in Series

2 OHMS
m"'-f___ 7 FY I [
2 OHMS
E _ 10
R 725
4
v —

Et=R1+EzZ

3 OHME

T

E=%0OLTS
[=AMFS
F=RESISTANCE
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Ohm’s Law: 3 Resistors in Series, Resistors in Parallel

K1

Et=R1+RE+R3

R3

@

E=vOLTS

RO [=AMPZ

R=RESISTANCE

— 1 [y
E— RL X RP
Rt= ————
F1L + RZ
Same Resistance
Values
— R R R3
- 1
Re="7T 1 1
FI+RE+R3

Varying Resistance
Values

Resistance Formulas
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Ohm’s Law: Current Transformers

B A CT is not really a transformer

B |t is the secondary of a transformer

B The motor lead through it is the primary.
® With current

B The CT generates a current which will conform to
the ratio

B The PCB burden resistor determines the voltage

B No/Too Large resistor equals over voltage and CT
failure

B Marked Terminal — X1

B Ensure output sine wave is in sync with input
sine wave

@

E=vOLTS
[=AMFZ
R=RESISTANCE

&
§-1 1 OHMS
%2

200 & WOLTS = 5

I“E=E Bx1=58

Ref:
160.00-PW1 for Harmonic
Filter CT’s
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Style “D” VSD Architecture

B Component Identification and Location
B Circuit Diagram ldentification and Location

B Component Functions

Form 160.00-M1
Form 160.00-PW1
Form 160.00-RP2

OOOOOOOOOOOOOOOOO
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VSD

® 351 HP — Vyper & Style D
m 503 HP - Vyper & Style D
m 790 HP - Style D

® 1100 HP — Style D

B Development Line

= TM1 mp TM2 mp Styles A, B,C,D mp Vyper
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TM3 Styles

B Style “A” — This series applies to 503 HP only. Ground fault protection was
incorporated into the circuit breaker rather than utilizing separate GFlI
modules.

B Style “B” — This series includes wire harness changes to address 50HZ, higher
voltage scaling on the ‘519’ Filter Logic Board with matching software
changes, and various other software modifications

B Style “C” — This series is identical to the Style B series, except that the circuit
breaker and some fuses have been changed to permit a 65,000 A. Short-
Circuit Rating.

B Style “D” — This series incorporates changes to the ‘519’ Filter Logic Board
and Filter Gate Driver Board, resulting in improved Percent TDD values:

Excellence in Training EYORK

Online Product Literature L NSON CONTROLS

Resources 55


https://jc.sumtotalsystems.com/sumtotal/app/management/LMS_LearnerHome.aspx
http://cgproducts.johnsoncontrols.com/
www.york.com

Style “D” VSD Major Components
Exclusive of Harmonic Filter

B Electronic Disconnect / Circuit Breaker

B Bridge Rectifier Section (SCR’s & Diodes)
B Filter Section (Reactor & Capacitors)

M Inverter Section (IGBT's)

® VSD Logic Board
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Electronic Circuit Breaker

B Protects against ground faults

M Provides a physical means of connecting and disconnecting the incoming
power.

TO |EEE-519 LOGIC
BOARD (OPTIONAL)

TO IF NOT ORDERED
QPTIQNAL (6T B 7T) CONVERTER
HARMOMNIC
FILTER JiSCR Lzscre FSCR 2084 | 208
15W £ P ERELERE u} r2dus) Lm
CIRCUIT i} ey IN-2
BREAKER e b S R e I b -3
NI < 3 | %8 I x5 |, L in-a
3L LT oy \ & 207
W S g1 I I
L2 T i x i
@ 5 20 » E i i i i i i RES 2RES
@ O e f f f t f f a3
|3 | 13 | | 3 |
L_l_1 L_fp—1 L1 _J 209
J2-2% w2l
f 5
Mom
I
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Electronic Circuit Breaker Components

M Line Fuses protect the Bridge SCR / Diode Modules from:
B Physical damage due to component failure within the Bridge / Rectifier Section.

B Failure due to incoming power line surges.

TO |EEE-519 LOGIC
BOARD (OPTIONAL)

TO [FNOT OROERED |
OPTIONAL (6T 8 7T) GONVERTER
HARMONIC
FILTER JiSCR Lzscre I}SCR 2084 | 208
15W £ P ERELERE u} r2dus) Lm
CIRCUIT ) IN-2
BREAKER e o R e I e . L3
= EE | &8 15 ; N4
3l Lo r y & 207
© ° w1 T
@ 2 L e e
33 ~ | Il [ \
& 3 LCALLA —— —— L
|3 | 13 | | 3 |
[ L I 209
J2-2 £J2-1
f " B
Mom
I
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Bridge Rectifier Components

B Input Rectifier Modules
B SCR Trigger Board

B Pre-Charge Resistors
® Pre-Charge Contactor

B Free-Wheeling Diode
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Bridge Rectifier Components
Input Rectifier Modules

B Converts 3-phase AC to DC.

B Provides a fast disconnect

Wires must be shorted together

TQ |EEE-319 LOGIC
BOARD (GPTIONAL)
LEADS ARE BHORTED

TO |F NOT ORDERED
OPTIONAL (6T B 7T] COMVERTER
HARKMOMNIC )

FRQTER _|1s¢eR _ |eser
X E E,L lrg< dl—l l’g ! .JE—I
| — o - I ot |ReD I oI . lrem
N T I SHEUE Gt
L |
e 1 | ]
Lz T | & l || & |
a1 | | | |
L3 xerwp | | | |
1 1 1 1
| Ze | | 30 |
L-l 1 L-L 1
Jg-2 TJE—I
=
oI ]
o u
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Bridge Rectifier Components
SCR Trigger Board

® Controls the Pre-Charge
B Monitors the incoming 3-phase power

B Gates on the SCR’s

T0
OPTIONAL
HARMONIC

FILTER
—_—

TO IEEE-5I9 LOGIC
BOARD (OPTIONAL)
LEADS ARE SHORTED
IF NOT ORDERED

236 A/B/C
208 B/C/D
IL

(6T B 7T) CONVERTER
L_'SCR zuaAlzoa
LSW 8 l20 01 IM-1
CIRCUIT ) 0 IM-2
BREAKER  100A T of :Eﬁi . Lim-z
700V S| S 5 IM-4
_ls 3L e I [ Kicr $297

5 5

02
2M 2M

TO OPTIONAL HARMONI

FILTER FUSE HOLDERS
———
0l

11RES 12RES
504 505 506

'__.__________
B
Pt

5

&}

SCR TRIGGER BOARD

031-01472-000

5
TBI TB2 T8} g_

\—209 A/B/C

—203

BOARD

Pl

2% |70 vsp
7292 | | beic
(J6)

204
—205

03
L3R
2™

_l_
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SCR Trigger Board
Monitors the incoming 3-phase power

TO IEEE-5I9 LOGIC

MOV Wiring

[

AT
TO IF NOT ORDERED 208 B/C/D
gil;erl‘\/l%NNAllﬁ (6T & 77T) CONVERTER IL
FILTER ISCR 25CR
1sw s Sor Tzfal Tzha)
CIRCUIT N IR A
BREAKER  100A 333 ol - |l |
700V 5| S| B L I G
3L1 I | [ !
© x2Cex | b !
3L2 K . S &
: s e | 11|
O 2ok t t t T
I S IS
J2-2 J2-1
T N
Le ]
"N T R HT
TO OPTIONAL HARMONIC. | 5 Nt
FILTER FUSE HOLDERS
SCR TRIGGER BOARD
031-01472-000
11RES <Z 12RES < 13RES
504 o TR
_|_ ZM TZM
271B
o 2. s7c |
PUMP 68¢C
SUPPLY 2 r 520
591-69C _
SEE TABLE |
.  FOR FUSE SIZES
L2 o
.
[ IL3 OPTIONAL
3M
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Bridge Rectifier Components
Pre-Charge Resistors

B Controls the inrush current to the VSD

B Energizing 1M Allows
B Current flow from C phase across the Pre-Charge Resistors

B The capacitors to charge slowly without damage

B Once Pre-Charge period expires (15 sec), de-energize 1M

TO IEEE-519 LOGIC

Bogee eETIOM,
TO IF NOT ORDERED 208 B/C/D
OPTIONAL (6T & 7T) CONVERTER J L
HARMONIC ol o
FILTER ISCR 25CR 35CR  [208A|208
1sw T ) Fzgal  fzda]  T2{u) %mq
CIRCUIT ol o o) 4 b | A 14 e M-2
BREAKER 1100A i e [ o I I | IM-3
700V M BE w1 &5 | | ™
3L ] Ty |1y 1| & 207
-1° e} L VUL AL
1 3L2 T £ HE S & IRES 2RES
2 = w el T
xzre L3
s - ——
@ 13 | 13 1 13 1
[ I [ [T ] 209
J2-2 2-1
: \
" "&ﬁ"" il “Eﬁ"’ 209 A/B/C
TO OPTIONAL HARMONIC | =3r 72 SESL
FILTER FUSE HOLDERS & —s0z | 0 vs0
—— alSEtos 148515
a0z 903 SCR TRIGGER BOARD 202 | el
031-01472-000 ]
11RES 12RES L3RES
TBI TB2 B3
504 505 506 11
TZM TZM Tzu | |
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Bridge Rectifier Components
Pre-Charge Contactor

TO IEEE-519 LOGIC

folo T
T0 208 B/C/D
SKFIM%%IE {ET"gTrg?DERED CONVERTER ; IL ]
FILTER ISCR 25CR 35CR - m
—— o rsr31 305 rshos
mgzsc‘ng L 5 AT A T A
BREAKER  1I00A T35 o R e N L Y
oor T HE AR e
—15 ru ]} wtar—t || it 1| i
—roror—Izl o H
L3 xepe 1 I I I I I
—0 1 t t t t t
[Iil] 130 1| 136 1| 136 1
| I S L_fp—J L_fp_J 209
J2-2% %21
\
n Hﬁgﬁ 209 A/B/C
TO OPTIONAL HARMONIC N]] J2 s OH—-z01
FILTER FUSE HOLDERS @H—>202 | 7O VSD
f_A_\ J4
01 502 503 SCR TRIGGER BOARD %
031-01472-000 z
1IRES < 12RES < 13RES J5§
T8I TB2 T8}
504 [505 |50 Y Y Y
2M _|_2M _|_2M | | ‘

4 contacts to share 650 VDC
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&

Bridge Rectifier Components
Free-Wheeling Diode

B Works with the Discharge / Balance Resistors to create a current path for the
DC bus on shut down.

® Current flow reverses with collapsing magnetic field

gzgh%w}é Grarm o CONVERTER J IL
==
FILTER / ISCR 25CR 35CR  |208a|208
1SW - N rz&al a8 radss) 2
CIRCUIT ] ol 9 ole b o "l e ke E""z
BREAKER  1100A 33 o) J i E:% i E;q i - gEm-3
go0y 3L =3 : 2 r“ : 1 lb' : 0 Fy 23‘7_4
© S o]} w1 | i e
32 o HE? HE F res B Zores
@ 5 o] 0 R R
& 5 [l LYo T B R 21 L~
136 1 | 136 1| i3
Cakad L4 Lt -J 09
J2-2% 2= f
: !
g 209 A/B/C
TO OPTIONAL HARMONIC | “5i 3 s
FILTER FUSE HOLDERS 202 [ T0 ¥SD
e i s )
501 502 503 " 293 [ BoARD
SCR TRIGGER BOARD 208 | we
031-01472-000 3 [suPR
11RES I12RES 13RES s M )
T8I TB2 TB3 -~
504 505 506 2]178
TZM TZM T?M 3178
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Filter Section Components

B DC Link Inductor
B DC Bus Capacitors
B DC Balancing Resistors

B DC Bus Isolation Board
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Filter Section Components
DC Link Inductor

B Inhibits the flow of current until it builds up a magnetic field.

B Maintains the flow of current until the magnetic field collapses

TO IEEE-5I9 LOGIC

SEAE e
TO IF NOT ORDERED 208 B/C/D
OPTIONAL (6T & 7T) CONVERTER IL
HARMONIC . . =
FILTER ISCR 2084
1SW 11 N F26 ]
CIRCUIT by b4
BREAKER  1100A 235 o : :?;g !
700V 3L S| 5 : F L
1
@ X2 ; IR
@ 5 pp L2 ;I : x IRES
L3 xepe | 213
3FU
G—° o] 5
Ll - 209
J2-2 J2-1
&0
T 0
nn
Z_§
TO OPTIONAL HARMONIC oY
FILTER FUSE HOLDERS bt
f—%
4
501 50z 503 SCR TRIGGER BOARD @
031-01472-000 —
11RES 12RES 13RES any L
TBI TB2 TB3 @
504 505 506 Y 1\
T T T ]
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Filter Section Components
DC Bus Capacitors

B Smoothes the ripple voltage

B Provides a large energy reservoir.

T6 |IEEE-51 Lagie

Phi EI
TO IF_NOT_ORDERED 20® BsLin
OPTIONAL 6T & 7T) CONVERTER L HEE:
HARMONIC . ot T
FILTER ISCR 3ICR  |zp8A 208

LW - TERELD 243 %m-.

CIRCUIT | o o 1ol e Iola im S

BREAKER 11904 = = T I | gl 1M-3
[ e I I E R i S 205 w8
L 3 IFU e P4 1| =
@ @D 3L2 T : F 3 } I F I Tres £8 o
A3 vorew | | | | 18
X2 23 f &
3 : ‘ : 1 I
(E {fro]} Py ke &

| B S— | Sp— | 209
Je-26 Fie-| J_
i '
-
B3
209 A/B/C

—203

0

—2n4

SCR TRIGGER BOARD §T’°5
3

BOARD

2 9 vSD
—202 | | oaic
(g

031-01472-000D
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Filter Section Components
DC Balancing Resistors

B Maintains balanced current flow across the entire DC bus during operation.
M Bleeds down the DC bus voltage after the VSD has been shutdown.

B Equalizes the effect of capacitive reactance between capacitor banks.

TO |EEE-G19 Lagic

b

SCR TRIGGER BOARD
031-01472-000

paie oty
T0 IF MOQT QRDERED 208 B/L/D —
OPTIONAL 16T & 77T LONVERTER I
HARMONIC i ’ —
FILTER ISCR 73CR ASCA  |2pmn 208
1SW - o TR S BT %m.
CIRCUIT o [ S P O o
BREAKER 994 312 af ?;ﬁ i | F]; i Ew-3
fleichd Ll 3= : 2 IM I : Ih' I ol F 2:;‘?_4 g
I 1 | 3 @
LI 3 IFU o P I
O 317 e P L] i ¢
T L &K 1R S P&y | Tees Eq
2 : w e LA ] .
@ e T N\a.
I 30 | 1. | I 1
| Latf=d Lt —J 209
de-2k Fie-l
.@.
54
208 A/BSC
al

—2pa
—204

BOARD
(48]
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Filter Section Components
DC Bus Isolation Board

B Monitors the Positive, Middle, and Negative DC Bus.

B Provides “safe” impedance between the DC filter capacitors and the Logic
Board

2 4 R INVERTER PHASE A g}:jg
EE | RELLO(RE | e 08¢
f=] I ] | ] ] 1 ] BUS I1SOLATOR
= r B it R o Pl
H | me3s
R L [ 1 aa
o7 | | I I I | I & N
[ | \ | i i i
a% B I L& | i &1 i & 1 8
= g |1 HRE il meaa | i |cas | |
" 1 [ s I I | ?_*| [ RN
N Lo __}.l Lofo L Th Lol
E%F *EH ﬂﬂ‘ﬂ ﬂ# Iy 09000
P o e
- © e o 48 [§EE THALE 2) B

WSD IBGT GATE DRIVER BOARD
031-01476-000

=

&
41
5 i
B %l [Be7eesl ye
i
‘em:m(u

vso
Losic
BOARD
031-01433-000 "

[ IGBT DRIVER SHIELD BOARD 031-01627-000

J
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Inverter Section Components

M Transistors (IGBT’s)
B Gate Driver Board

B Qutput Current Transformers

B dV/dt Output Filter
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Inverter Section Components
Transistors (IGBT’s)

m 12 total IGBT’s make up one phase.
B 6 IGBT'’s create the positive side of one phase of the output sine wave.

M 6 IGBT’s create the negative side of one phase of the output sine wave

TNVERTER PHASE 2
If'_! _uT'} ‘F_! _E'I Ir_a a's'} I'_:! _07!] I'3 _u_s'l r_a _o_l-l
EMe | RS TS L e (B T,
e P D Rat [ Rs i T i s [
I S I S 0 G| 1 ) Pl il
i \ T T i T 1 T T
| i i i i i i i i i
| [ [ i i i i i | |
i =il Jeas %_ﬁ :‘ _P%i i leas | l I feas ! % 1| leas :% |ede
1 1| T I s T | T | T | T
| 2 I |2 i esal [ e | | 2PNTL [
il el Pl ]
‘ 1 1/ G ,
-1 -3
-1
P =32 i) B 558 &
- E|J8
S0 IGET GATE DRIVER BOARD - ®

03I-0168I-000 vap
LOGIG
BOARD
031-01933-000
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Inverter Section Components
Gate Driver Board

B Receives gate pulses from the VSD Logic Board.

M Provides isolation between the VSD Logic Board gate firing pulses and the
IGBT's.

B Monitors the IGBT's for proper operation and naotifies the VSD Logic Board of
problems.

INVERTER PHASE A

n

r EaREGE 3§ T35 6] 34 5]
= I I S R T E N
: : 5 i l ] 1 5 1 5 1 H
1 1 I l ] 1 1 1 | 1 []
] il iy I P! I ! I ! 1
1 T T 1 | r T T | I T 1
1 1 I 1 1 1 1 1 I 1 I
1 | I l ] 1 1 1 | I 1
H Jeas | E _b%’ I Jess 1] |eas | 810 Jear | 81| |cas
1 T 1 Il |1 I T | 7T | T | T
1 | 2 i | e [ ) 12 i |2 I
L [SHEE ) (.. [ Lof— [
3553 e a0 858 T
J2 TELLN
VS0 IGBT GATE DRIVER BOARD )
G3I-01681-000 E
Ji
E T
1
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Inverter Section Components
Output Current Transformers

B Three CT’s are used on the motor output leads of the VSD to monitor the
motors current.

B The CT sizes vary based on the size of the VSD.

B The CT’s are polarity sensitive so proper installation and wiring is important.
Purpose of marked terminal?

AT
X1 Y YX2
J3-l|e J3-2 @
y }
P~ 22}
o™ o
(3] (4]
5T
Xl X2
Ja-l|e J4-2 @
cn“ [=)
(3] Lt]
o ol
6T
Xl (Y YIX2 -
J5-1|e %}5-2 @
- o
[g] [L2]
N o
To Logic
Board
Plug 1 < < R
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Inverter Section Components

dV/dT Output Filter

B Limits the rate of change and the peak voltage applied to the motor windings.

B If motor wiring is lengthened AT ALL, then add a second output filter

H If the VSD is remote mounted, it is limited to a distance of 50 feet.

D)
{2
E)
\Efﬁycez
9RES cel
IORES
8RES
c63
cea 7RES
5RES c65
6RES c66
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VSD Logic Board

wERTER o M3 L
HeAT si TV
PHASE C

WERTER o A%
HEAT sin { VY
PHASE 8

WERTER
HEAT si T
PHASE A

o
CONVERTER 0-/\Y
HEAT SINK T
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VSD Logic Board

B Monitors all VSD operating conditions and commands the micro-panel to
shutdown the VSD when a failure occurs.

B Makes all logic decisions concerning the VSD’s normal operation. (such as
enabling pre-charge, turning off pre-charge etc.)

B Communicates all operating conditions and safety conditions via J11 to the
micro-panel.

B Receives start/stop, and speed signal from ACC board and creates the Gate
pulses needed to fire the IGBT’s within the inverter.

B Communicates with the harmonic filter logic board during operation.
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Component Lab

® Using
m Style “D” lab simulators
B FORM 160.00-RP-2
B “Style D Component Recognition Lab sheet
O

Locate each item and fill out lab sheet
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Vyper VSD Major Components
Exclusive of Harmonic Filter

B Electronic Disconnect / Circuit Breaker
B Bridge Rectifier Section

B Filter Section

B [nverter Section

® VSD Logic Board
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Electronic Disconnect / Circuit Breaker Components

B Has adjustable settings which are factory set.
M Proper settings should be verified prior to start-up.
B The incoming 3-phase power line connects directly to it.

B Note the removal of the Main Line Fuses and the addition of the AC Line
Inductor

TO TO HARMONIC
HATMONIC BOARD (39T 1ONAL]
FILTER 2 2 Z
FUSES 4,
i L2
2 B S BRED ag—IlsyRED 4s— sy BED
15w
cireUIT o 3 |2 =t Fo>-tHT I i
BREAKER M| | @ r-z==-1 Y Lk L _ L
REAKEF %z ‘h = Fa FB Z{_ = ZS/_ 5 =
o L ey 2085
ot 207
ETx 208
— To ay Py \
& L2 Il HARMONIC FILTER ISCR 23CR 3SCR
FUSEHOLCERS
e - e N 3 3 )
e _ 5014 5024 5034 El
@ 5 L3 T Fe i o o [
— J2-2 AT - @ o0 @
— | z 3 =
] ] | @ " o = =
w|als s m
F
s — an
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AC Line Inductor

B Eliminates the need for Main Line Fuses.
B Adds inductance to the incoming power slowing the rate at which current rises.

® Allows the Circuit Breaker to react quickly enough in the event of a component
failure or a power surge.

T0 TO HARMONIC 2
OPTIONAL FILTER LOGIC
HARMONIC BOARD (OPTIONAL}
FILTER 2 2 2
FUSES 4y _
['2d 2]
row 00 4 RED. a¢— {5y RED 49— >>RED
cireUIT S| N9 J"ZL J\Jl-l > WHT s> WHT D> WHT
BREAKER MWW Txe I | — x* el Z i Gl
.
o—{ejel et
AL
6T* 208
L2 TO AN %
& 5 HARMONIC FILTER  |IscR 2SCR 3SCR
FUSEHGLDERS
7T+ , A < 3, 3 3
Y — 501A 502A 503A 3
I 3 L3 j— LL L e
=l A5 TR
X2 |xi o
J2-2 J2 IL. ol < @
—|eufrn T = 3 [
B T m v2 T T
n n
[Te] n
A1 7" . aak e
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Bridge Rectifier Section

M |dentical to that of the Style “D”.
B 3 SCR/Diode Modules.
B Each module contains 1 SCR and 1 Diode.

B Each module handles 1 phase of the incoming power line.

2
2 2 2
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Trigger Control Board

B The Pre-Charge Circuit

B Controls the inrush current to the VSD by pulsing the SCR’s by “chasing the sine
wave” (20 sec)

B This allows the capacitors to charge slowly without damage.
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rigger Control Board

ERENEDED e
rd

2RES,ZIRES

IRES.Z0RES

TO 10 MARMON!
QPTIONAL FILTER LOGI
HARMONIC BOARD (O TIONAL)
FiLTeR
FUsES
nl- Ji-
Al Tela ©
55
o
- HARMONIC. FILTER
FUSEHOLDERS
7.
oA 5024 5034
s
ool s o
= - L S gS 8
e 55 85 &
&l
504 505 508
Q1L PUMP SUPPLY Ll Bhriow

L
HARMONIC FILTER
RECHARGE

H
5074 5084 5094 CONTACTOR

[Tews 5
)
594

r
[E

SEE TABLE |
FOR FUSE SIZES

m

ES
031-02081-004

|-
[
i}

opTIONAL
DRIVER
CONTHOL.
FILTER

I

i o
ex ] ex) flcx:]

J Je 43 ,
J4[Of
T82 g

ThIGER ConTROL

031-02060-003 O
Of

20
—z0z
203
{204
{205

i
LWHT 5

=
a0 0000000000000 0
= | BEREE: B
guggds gu

SeE TABLE 5
fococoo0 Ik
s J
L . r
BLE OPTIONAL b4
RED PIERS i
536 Jz
i
537G bR
031-01632-101
ORG -
0
5a0—BENL
54 el

TO YYPER TRIGGER CONTROL n]

j——
SEE TABLE 4

.5

J7
00060000
%R%%E%?E

N LU

TO OPTIONAL
VYRER DRIVER.
FILTER CONTROL

on whbels FRATSCEE VooeLs

= E\R
P
B

Excellence in Training
Online Product Literature
Resources

\

«d YORK

BY JOHNSON CONTROLS

d Our Policy prohibits printing. Save GREEN.

85


https://jc.sumtotalsystems.com/sumtotal/app/management/LMS_LearnerHome.aspx
http://cgproducts.johnsoncontrols.com/
www.york.com

Filter Section

B DC Bus Capacitors
B DC Balancing Resistors

B DC Bus Isolation Board
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Filter Section
DC Bus Capacitors

B Smoothes the ripple voltage

B Stores energy
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Filter Section
DC Balancing Resistors

B Balances current flow across DC bus
M Bleeds down the DC bus voltage

B Equalizes the effect of capacitive reactance between capacitor banks.
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Filter Section
DC Bus Isolation Board

B Monitors the DC bus voltage

M |dentical to the style “D”
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Inverter Section Components

M Transistors (IGBT’s)
M Driver Control Board / Output Power Module

B Qutput Current Transformer

B dV/dt Output Filter
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Transistors (IGBT’s)

B The Vyper Power Modules contains six IGBT's.
B Three IGBTs for the positive DC bus
B Three IGBT’s for the negative DC bus
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Driver Control Board / Output Power Module

B Serves the same purpose as the Style “D” Gate Driver Board.

B Used in the 351 HP & 503 HP and are smaller than the Style “D” Gate Driver
Board.
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Output Current Transformer

B Provides motor current information to the VSD Logic Board.

B Polarity sensitive.
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dV/dT Output Filter

B Limits the rate of change and the peak voltage applied to the motor windings.

B |f motor wiring is lengthened AT ALL, then add a second output filter
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VSD Logic Board

B Monitors operating conditions and commands the micro-panel to shut down
the VSD when a failure occurs.

B Makes all logic decisions concerning normal operation.
B Communicates all operating and safety conditions to the micro-panel.

B Receives start/stop, and speed signal from ACC board and creates the Gate
pulses needed to fire the IGBT’s within the inverter.

B Communicates with the harmonic filter logic board during operation.
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Lab

® Using
B Vyper lab simulators
® FORM 160.00-RP-4

B Vyper Component Recognition Lab sheet

B |ocate each item and fill out lab sheet
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Harmonic Filter

Style “D” & Vyper
m 460 VAC Circuitry
® 120 VAC Circuitry

B Low Voltage Circuitry
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B First and foremost, IEEE-519-1992 describes the RECOMMENDED Practices
and Requirements for Harmonic Control in Electrical Power Systems.
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@

B |[EEE 519, “Recommended Practices and Requirements for Harmonic Control
in Electric Power Systems,” was published in 1981. The document established
levels of voltage distortion acceptable to the distribution system. This
document has been widely applied in establishing needed harmonic correction

throughout the electrical power industry.
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Harmonic Filter Components

B Filter Pre-Charge Resistors and ® All Drives create harmonic distortion
Contactors as they are NON-LINEAR loads

B 3-Phase Filter Inductor B Harmonic Filter Option cleans up the

® Electronic Current Sensors ® Corrects the system power factor to

M Line Isolator Board nearly unity.

M Bus Isolator Board

B Main Filter Assembly

B Filter Logic Board
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Perfect AC Waveform
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The VSD input current waveform without a harmonic filter.

B The two “toes” within the half phase are the other 2 phases charging their
capacitors.

M Filter works at 15k to 20k cycles per second.
B Harmonics are currents that flow in both directions on the Line.

B Our Harmonic Filter reduces harmonics to less than 5%.
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The VSD input current waveform with a harmonic filter

B The frequency of correction is dependant on VSD horsepower. (15-KHZ or
20-KHZ)

M The filter logic then compares the actual current wave form to where a perfect
sine wave would be

M |t then makes a correction by zapping the line with the appropriate counter-
active voltage at the frequency the filter is set to
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Reference Form 160.00-PW1, page 10 & 11, figure 3
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Harmonic Filter Pre-Charge Circuit

B Serves two purposes
B Slowly charge the DC link filter capacitors

B Provide a means of disconnecting the filter power
components from the power mains.

B When VSD is commanded to run

B Pre-charge resistors are energized via contactor 2M
for 5 seconds

B This allows the filter capacitors to slowly charge.

W After the 5 second pre-charge

B 3Mis pulled in and the pre-charge contactor 2M is
dropped out
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The Harmonic Filter Pre-Charge Circuit
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Reference Form 160.00-PW1, page 10 & 11, figure 3
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B The Harmonic Filter Pre-Charge Contactor 2M

Reference Form 160.00-RP2, page 3A, figure 3, item 46
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The Harmonic Filter Input Contactor 3M

Reference Form 160.00-RP2, page 3A, figure 3, item 44
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The Harmonic Filter Pre-Charge Resistors
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Reference Form 160.00-RP2, page 3A, figure 3, item 14
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The 3-Phase Harmonic Filter Inductor

B The 3-Phase Inductor provides some impedance for the filter to work against.
It effectively limits the rate of change of current at the input to the filter to a
reasonable level

lear less [ees |coo [ear [eo2
TS T ™ ™ ™

Reference Form 160.00-PW1, page 10, figure 3
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The 3-Phase Harmonic Filter Inductor

Reference Form 160.00-RP2, page 7B, figure 10, item 43
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The Harmonic Filter Trap Assembly

B The “Trap Assembly” is composed of a series of capacitors, inductors, and

resistors.

B The purpose of the “Trap” is to block currents at the switching frequency of the

filter from getting onto the power mains

B Continued Next Slide
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The Harmonic Filter Trap Assembly

@

B The Harmonic filter corrects the
incoming current waveform at
15KHZ or 20-KHZ.(Based on
VSD horsepower rating.)

B This can cause a carrier
frequency(@ 15khz or 20khz)
to appear on the incoming line’s
current waveform.

B This could be seriously
offensive to other sensitive
equipment connected to the
same power line.

B The filter is tuned to the carrier

frequency that the VSD’s
Harmonic filter can produce.

The trap absorbs the carrier
frequency produced by the filter,
and prevents it from going back
out on the current waveform.

The trap has a tolerance of
.5khz, which gives the trap a
total bandwidth of 1khz. (If VSD
uses a 20-KHZ filter...The
Trap would be sized @ 20-
KHZ, and would absorb a
carrier frequency between
19.5-KHZ and 20.5-KHZ)
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Harmonic Filter Trap Assembly

eIl

N L L

This is a split screen shot of both sides of one panel
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Harmonic Filter Pole Assembly

B The purpose of the Pole Assembly is to generate the harmonic currents
required by the VSD’s AC-to-DC converter so that these harmonic currents
are not drawn from the power mains
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Discharge Resistors

7
E/

Harmonic Filter

e (]

Harmonic Filter
Gate Driver Board
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Harmonic Filter Electronic Current Sensors.(DC Current

Transformers)

B The DCCT’s monitors the current being drawn by the Harmonic Filter to

differentiate between

B current being consumed by the Filter Main Unit to keep it's capacitors charged

B the current being sent out of the Unit to make line corrections.

B The Harmonic filter’s logic board only senses two of the three output phases of

the Harmonic filters main unit.

(A phase & C phase)
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There will be an arrow on each

DCCT pointing to the left
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Harmonic Filter Line Isolator Board

B The Line Isolator Board conditions the AC line voltage down to a safe level for
the Harmonic Filter Logic Board to monitor the AC line voltage
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LINE_VOL TAGE X
H-2<}J1 ISOLATION BOARD V21 xs s
031-01625-000 ax  [EH—fy—JoKRED
H-2< > pata [B]—L 1 1 JOATA-GRN
E— [
[FHG——feosae .,
SSSSSS :'—,

-
-
=
+BUS v TamE L
w2 BUs voLARE
o veuvamE

BOARD
031-01632-011 (FOR 292 & 351 HP)
l—»ﬂ_’ 031-01632-012 (FOR 419 & 503 HP)

IEEE 519
LOGIC

o
i p
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Harmonic Filter Line Isolator Board
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Harmonic Filter Bus Isolator Board

B The DC Bus Isolator Board
conditions the Filter DC bus
voltage down to a safe level
for the VSD Logic Board to
monitor the Filter DC bus
voltage
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Harmonic Filter Bus Isolator Board
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Harmonic Filter Logic Board

B Monitors the 3-Phase AC voltage, current, w B

and the Harmonic Filter DC bus current —«
and generates the appropriate IGBT gate ,
driver pulses to produce the harmonic —-_“_m‘
currents necessary to correct the waveform =

BUS VOLTAE

IEEE 519
LOGIC

BOARD
031-01632-011 (FOR 292 & 351 HP)

. . 031-01632-012 (FOR 419 & 503 HP)
® Interfaces with the VSD Logic Board 1 )
i :“-ﬂ:l
Frevy
DCETHRED 3
e e——
| Lowen euase 3, wesie o, g%_;:
13 PHASE 3, 2 :»-WLH-I-"—”, = |——— | TO VSD
UPPER PHASE 5, M-RED .y MR — —(CT
oven patst 2w [ ———— | BOARD
2 ks 42 e — —
UPPER PHASE 2, IN-RE I:) :!!\‘ I —
UPPER PHASE I, IN-| so-2
asy ) et
i
[supr | [supr | pEw
2 W@ ozt | | [sz0 W 2D.2:|TB EEE
fz] =z

Excellence in Training EYORK)

Online Product Literature BY JOHNSON CONTROLS

Resources 125


https://jc.sumtotalsystems.com/sumtotal/app/management/LMS_LearnerHome.aspx
http://cgproducts.johnsoncontrols.com/
www.york.com

Harmonic Filter Logic Board

B Jacks explained on next slide

J13 location
(larger units)
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Harmonic Filter Logic Board

m J8 is interfacing with the ACC Board in the Panel
B J5 connects with

B the Bus Isolator Board

B the Line Voltage Isolation Board
M J3 is inputting the signals from ...

B the Phase “A” and “C” input CT’s,

B the two DCCT’s
B J2 comprises all the connections with the Main Filter Unit
W J4 operates the 2M and 3M contactors that control the

B pre-charge

B the ultimate line - Harmonic Filter connection

B J6 inputs the Filter Heat sink Thermistor

m J1is the ribbon cable connecting between the two Logic Boards.

M On larger units there’s...

B a J13, that inputs a second thermistor.
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Harmonic Filter Pre-Charge Circuit

B The Pre-Charge circuit serves two purposes, to
slowly charge the DC link filter capacitors and to
provide a means of disconnecting the filter power
components from the power mains.

B When the VSD is commanded to run, the pre-
charge resistors are switched into the circuit via
contactor 1M for a fixed time period of 5 seconds

M This allows the filter capacitors to slowly charge.

M After the 5 second pre-charge period, the supply
contactor 2M is pulled in and the pre-charge
contactor 1M is dropped out.

TO LI
ISW IL2 L
BREAKER [

CIRCUIT IL3 L

3Ll

Cioru 252
[[oru 252
8Fu

501 L

502A ,

5034 L [
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504 505| 506| 503] 502| 501
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Harmonic Filter Pre-Charge Contactor
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Harmonic Filter Pre-Charge Resistors

ONLY. USE
i R MATERIALS
MENT DAMAGE |
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3-Phase Harmonic Filter Inductor

B The three phase inductor provides some impedance for the filter to work
against. It effectively limits the rate of change of current at the input to the filter
to a reasonable level

|509A | |

508A |,
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509| 508 507
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. A 1 L
| | [

€20 14RES 3L CI7 507B
W= 078 e
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3-Phase Harmonic Filter Inductor
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Harmonic Filter Trap Assembly

B The “Trap” is composed of a series of capacitors, inductors, and resistors.

B The purpose of the “Trap” is to block currents at the switching frequency of the

filter from getting onto the power mains.
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Harmonic Filter Trap Assembly

B The Style #D filter trap has a B The Vyper’s filter trap has a wider
bandwidth of 1khz.(Ex. Filter deadband to match the main
eliminates the carrier frequency filters tolerance level. This
from 19.5khz to 20.5khz) ensures that the filter trap will be

trapping some if not all of the

M The filters main assembly has a _ _
carrier frequency during

tolerance of 3khz. This means that

the carrier frequency produced by operation.

the Harmonic filter could be @ Notice that the filter trap for the

anywhere from 13.5khz to 16.5khz. Vyper drive has an extra set of
resistors.
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Harmonic Filter Trap Assembly
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Harmonic Filter Power Assembly

B The purpose of the Pole Assembly is to
generate the harmonic currents required
by the VSD’s AC-to-DC converter so that RS i

|

| |

these harmonic currents are not drawn i S — 4 i
from the power mains i i
g || ] I all
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Harmonic Filter Power Assembly

Excellence in Training EYORK®

Online Product Literature BY JOHNSON CONTROLS
Resources

643
\"d Our Policy prohibits printing. Save GREEN.

138


https://jc.sumtotalsystems.com/sumtotal/app/management/LMS_LearnerHome.aspx
http://cgproducts.johnsoncontrols.com/
www.york.com

@

Harmonic Filter Electronic Current Sensors (DC Current
Transformers)

— o
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&

Harmonic Filter Electronic Current Sensors.(DC Current
Transformers)

There will be an arrow
on each DCCT pointing
to the left
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Harmonic Filter Line Isolator Board

B The Line Isolator Board conditions the AC line voltage down to a safe level for
the Harmonic Filter Logic Board to monitor the AC line voltage
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Harmonic Filter Line Isolator Board
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Harmonic Filter Bus Isolator Board

B The DC Bus Isolator Board
conditions the Filter DC bus

voltage down to a safe level
for the Harmonic Filter Logic

Board to monitor the Filter t}@ =
DC bus voltage. =
e
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Harmonic Filter Bus Isolator Board
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Harmonic Filter Logic Board

B Monitors the 3-Phase AC voltage, current, o« B n oo
and the Harmonic Filter DC bus current and - ":}

generates the appropriate IGBT gate driver
pulses to produce the harmonic currents

necessary to correct the waveform e B
_ _ " e s
B Interfaces with the VSD Logic Board Jf_% s
s

Jl Srmarier £ | 70 VYPERLOGIC
4 —— CONTROL

535 BLK fa)

536 RED
537 GRN

538 OR6
533 BLU
540  BRN

541 YEL
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TO 7FU
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Harmonic Filter Logic Board

M To troubleshoot, turn switch on logic
board off, disconnect ribbon cable to
VSD Logic board, re-boot chiller
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The ACC Board

B This lesson will explain:
B How the capacity control sequencing is achieved.
B How the PRV and VSD interact to achieve and maintain LCWT.
B How the boards in the control panel and VSD communicate with one another.

B The differences between one-line panel and OPTIVIEW ACC Boards.
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Chiller Start Up

® VSD ramps the Motor

B from 0 RPM to full motor speed or 0 to 60 Hz over a period of 40 seconds

B The motor will remain at full speed while the PRV adjusts to achieve the desired

LCWT.

B With ACC Software version 1.03A or less

60~

RN
|

Motor Speed in Hz.

Ramp-Up Time (seconds.)

40

o
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LCWT is “stabilized”

+0.5°-

SP

LCWTC(-4)--

LCWT

Time

A 4
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Once the LCWT stabilizes, the VSD begins reducing motor speed at a rate of

0.1 Hz every 8 seconds

Seconds

®
BY JOHNSON CONTROLS
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B As capacity is reduced, the LCWT begins to increase. As a result the vanes
are modulated open to compensate for the reduced capacity.

m If the LCWT rises more than +0.5" above the LCWT setpoint, the VSD will
suspend further reduction in motor speed until the LCWT once again becomes
stabilized.

60

Motor Speed in Hz.
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&

The ideal capacity control situation would be for the vanes to have modulated to
their full open position and motor speed controlling capacity

60 P [

Motor Speed in Hz.

v

Time
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{or
Conditions That Will Prevent The Motor From Reducing Speed: O

B Unstable LCWT

B Actual Surge Condition

B Potential Surge Condition Identified by the Surge Map.
m 30 Hz

B Current Limit Setpoint
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B With ACC Software version after 1.03A

B A change was made to how the VSD ramps.

B This new approach involves ramping the motor from 0 to half motor speed or
0 to 30 Hz in 20 seconds and then from half motor speed to full motor speed

or 30 to 60 Hz over a 15
minutes period.

B During this period the vanes
are being modulated to
achieve the desired LCWT.

W |f the LCWT is achieved
prior to the motor reaching
full speed or 60 Hz, ramping
will stop and the motor
speed will begin reducing.

Motor Speed-in Hz.

6071 P e 3

307 '

Ramp-Up Time

15:20
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Analog sign B Micro Board:

VSD LOGIC _ Speed Command

BOARD =
_ Serial Data Run Cmd.

B Controls all chiller functions except motor.

B Controls capacity via PRV.

CM

Contacts Reason for VSD- 7 AlTVSD Vs, Ts, Temps
- Initiated Shutdown =
AILVSD Vs, I's, Temps ~_AllFilter V's, I's, Temps

VSD Error Messages

Current | imit Setpoint

Serial data

Filter Error Messages

i i Current Limit Setpoint

Serial data

120 VAC OK / \ -
Shutdown Signal N\ s DIG. INS RELAY OUTS
. (o] IS
All Filter V’s, I's Temps ¢ oo
FILTER >
Kelelle: Reason for Filter- =l
K18/ 1R

Initiated Shutdown

VSD Cabinet )
120 VAC Run Signal
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VSD LOGIC
BOARD

CM
Contacts

Speed Command

Analog sign B Micro Board:

B Controls all chiller functions except motor.

<

B Controls capacity via PRV.

_ Serial Data Run Cmd.

Reason for VSD-

i AIVED V's, I's, Temps

Initiated Shutdown
Al VSD V’s, I's, Temps

Al Filter V's, I's, Temps

Current | imit Setpoint

VSD Error Messages

Serial data

Filter Error Messages

¢ | Current Limit Setpoint

T

Serial data

»
»

FILTER

LOGIC
BOARD

Shutdown Signal

120 VAC OK / \

) AN

B ACC Board:

All Filter Vs, I's Temps

Reason for Filter-

B Detects and records surges.

Initiated Shutdown

VSD Cabinet

B Makes motor speed control decisions.

B Acts as information interface between Micro Board and
VSD Logic Board and Filter Logic Board

x PRV Pos.

’ PRV
FEEDBACK

120 VAC Run Signal

POT
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Analog sign B Micro Board:

VSD LOGIC _ Speed Command

BOARD =
_ Serial Data Run Cmd.

B Controls all chiller functions except motor.

B Controls capacity via PRV.

CM
Contacts

Reason for VSD-
Initiated Shutdown
Al VSD V’s, I's, Temps

i AIVED V's, I's, Temps

Al Filter V's, I's, Temps

Current | imit Setpoint VSD Error Messages

/ E i Current Limit Setpoint

Serial data

120 VAC OK / \ R Serial data

Filter Error Messages

Shutdown Signal D \

B ACC Board:

B Detects and records surges.

All Filter Vs, I's Temps

FILTER

7]
o]
o
=
x
o

LOGIC Reason for Filter-
BOARD Initiated Shutdown

B Makes motor speed control decisions.

B Acts as information interface between Micro Board and

B Filter Logic Board:
VSD Logic Board and Filter Logic Board

B Evaluates VSD input current waveforms.

PRV
B Executes corrective action, using voltage corrections to ’
accomplish current waveform corrections. FEEFE)(E’_;_ACK
120" VAC RuUn Signal
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Anal ign .
alog sign - g Micro Board:
VSD LOGIC
. Speed Command : ;
BOARD < B Controls all chiller functions except motor.
<Serial Data Run Cmd. B Controls capacity via PRV.
CM
Contacts Reason for VSD- > 7 AVSDV'sTs, Temps
Initiated Shutdown
RHMERANS He Tomeon A . All Filter Vs, I's, Temps
W VSD Logic Board: BOARD VSD Error Messages
B Executes all speed and run commands. Sler i s
B Makes VSD-related safety shutdown decisions. " current Limit Setpoint
120 VAC OK / \ 1 R serial data
Shutdown Signal N\ B g N \
]
All Filter V’s, I's Temps ~ { o .
FILTER f E B ACC Board:
LOGIC Reason for Filter- o B Detects and records surges.

Initiated Shutdown

BOARD

B Filter Logic Board:

B Evaluates VSD input current waveforms.

B Executes corrective action, using voltage corrections to

accomplish current waveform corrections.

B Makes motor speed control decisions.

B Acts as information interface between Micro Board and

TZ20 VAU RUN Signhal

PRV
FEEDBACK
POT

VSD Logic Board and Filter Logic Board

Excellence in Training
Online Product Literature
Resources

«d YORK

BY JOHNSON CONTROLS

i3
k"é Our Policy prohibits printing. Save GREEN.

159


www.york.com
https://jc.sumtotalsystems.com/sumtotal/app/management/LMS_LearnerHome.aspx
http://cgproducts.johnsoncontrols.com/

One Line Panel @

B ACC Board communicates with the microprocessor board via ribbon cables.
B All communication takes place
approximately every 2 seconds.

313000 MRENI 2

. . K ®
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One Line Panel ACC Board

® Connections: OWERT  oal e’ ]
= =3 J22 | J23 | )| J24
B (J3) Condenser and evaporator pressure I —— T h:J
transducer signals from the Microprocessor i BNCT S
Board_ mm:?‘zjz-‘:‘,‘:&::gl 6 [ 031-01065-000
i capacity 2 l]l
B (J4) Feedback potentiometer of the vane HACK R S 425
motor linkage.
2 - L L
B (J5) Not used. i =
'U22 ILF2'I
m (J6) Unregulated 30-35 VDC from the ey
Panel's Power Supply Board.
B (J8) Serial communications port with the ll
VSD Logic Board. | N E—
g ccr:guw st %
B (J9) Serial Communications port with the csener w
Filter Logic Board. C -
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OptiView ACC Board

B Designed to communicate with the microprocessor board via the COM5
serial port

B Resets Surge Map

B Passcode = 0368
B Enter Code then press reset button

B Then re-calibrate vane pot

o o 0
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@

OptiView ACC Board

B Connections:

m (J3) Condenser and evaporator pressure transducer signals from the Microprocessor

Board.
B (J4) Feedback potentiometer of the vane motor linkage.
H (J5) Not used.
B (J6) Regulated 24 vdc from the Panel’'s Power Supply Board.
® (J7) Not used.
M (J8) Serial Communications port with 3 g
the VSD Logic Board. o e
B (J9) Serial Communications port with EEE o nowe T
the Filter Logic Board. S(nEiE ggﬁ%
m (J10) Serial Communications port with S Z”Ej.lff i
the Microprocessor Board (COMS). e %?L
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Surge

B The ACC Board Qualifies a Surge by:
B Monitoring the Condenser and Evaporator Pressure

B Monitoring the Motor Current
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Detecting Surge

B The ACC Board detects a surge by monitoring the condenser and evaporator
pressure.

B When a high and a low pressure differential is detected within a specific range
of time a surge conditions is identified

CONDENSER PRESSURE

P.S.I.G.

"\ EVAPORATOR PRESSURE

TIME
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Detecting Surge

B Along with the Motor Speed in Hz and PRV position in %, the DP/P is the third
piece of information written into BRAM memory

PCOND - PEVAP

DP/P =

I:)EVAP
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Detecting Surge

B DP/P less than 1.2 should cause a reduction in speed.

B DP/P of 3.5 {which is maximum} or greater should cause the VSD to ramp to
60 HZ

B Surges that occur at 60 HZ go into the surge count not the Surge Map.

B Surge Point is mapped once the unit comes out of surge

B Mapped Points include
B Motor Hz
m DP/P

B Vane Position
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Detecting Surge

B The ACC Board also detects a surge by observing the motor current.

B If the motor current begins fluctuating rhythmically a surge condition is
identified.

CURRENT

TIME
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speed at which the speed stops increasing

|

Surge Margin
Adjust Setpoint

W speed at which the surge no longer exists

speed at which the surge is detected

SPEED
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One-Line Panel ACC Board

B The green LED (CR5) will light if:

B The chiller is in manual speed control mode.

B The chiller is running in current limit.

B The rate-of-change of the LCWT is
greater than the programmed stability
limit.

B The LCWT is away from the LCWT-SP

by more than +0.5°or less than the
LCWT-CO setpoint.

B The red LED (CR8) will light if:

B A surge is detected and has not
recovered
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OptiView Panel ACC Board

B The green LED (CR®6) is lit if RX serial comms from the Micro
B Thered LED (CR7) is lit if TX serial comms to the Micro

B The green LED (CR4) is lit if RX serial
comms from the VSD Logic Board.

B Thered LED (CRY5) is lit if TX serial comms
to the VSD Logic Board.

B The green LED (CR8) is lit if:

B The chiller is in manual speed control mode.

B The chiller is running in current limit.

B The rate-of-change of the LCWT is greater
than the programmed stability limit.

B The LCWT is away from the LCWT.SP by
more than +0.5° or less than the LCWTCO
setpoint.

The red LED (CR9) is lit if:

B A surge is detected and has not recovered.
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Stability Limit/Surge Margin

B Stability limit should be set to 7000.

B Newer software discontinued this.

®m This was an overkill tuning adjustment that ended up not being needed.

B Surge Margin should be set to zero.

A

Surge Map ACC Map Manual
Clear Report Surge Point

Surge Margin Adjust

i Stability Limit
Wi o

ACC Auto Map Print

0.0 H2

4500 |

_Disabled |
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Checking for
Catastrophic Faults
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TO IEEE-3I19 LOGIC

BOARD [(DPTIONAL} 236 ASB.
o A e
“_ OPTIONAL (6T & 779
HARMONIC
FILTER

i, I__

o

=

-]
a3

4L

-[IEI] / 2{ 3L

et ———

TO QPTIONAL HARMONIC :ll :IE 2

FILTER FUEE HOLDERS

’ S J4 % —203 ég,

501 502 503 SCR TRIGGER BOARD
031-01472-000 S{SUPR

-

11RES L2RES L3AES

S04 303 306

>l 2u 2l

o
e
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TO IEEE-319 LOGIC

BOARD [DPTIONAL} 236 A/B.
0 A otnes
“— DPTIONAL (6T B 7T} CONYERTER IL
HARMONIC
FILTER
i,

[
—3
=t

700V ;{
]} l T

o

=

=
a3

Fetm———————
F——t—_—_———————

TO QPTIONAL HARMONIC Ji IF3
FILTER FUEE HOLDERS

J4 %—zna E%S,

} 031-01472-000 = iR

B Be2 503 SCR TRIGGER BOARD 20t | W
11RES L2RES L3RES (-
J3 &+
TH TH2 TB3
sp4  |305  |S06 T ‘:’ T ﬁ—l
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INVERTER PHASE A
» .

LETE

uUa=dn

| e |

[ = e e e e e e e

¥5D 1GBT GATE DRIYER BOARD
031-014 76 -000

[ 1657 DRIVER SHIELD BOARD __ 031-01627-000
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| e
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Style “D” Cooling System
General Architecture

i
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Closed Loop Side

m 351 and 503 HP
B 160.00-RP2, page 3A, figure 4.
® 790 and 1100 HP

B 160.00-RP2, page 7A,
figure 9.

FIGURE 4 REAR OF VSD CABINET

FIGURE 9 LDOS 36
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Heat Exchanger

V2-Condenser Out

Strainer

V1-Condenser In

Leaving Entering
Condenser Water Condenser Water
“ ®
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Heat Exchanger

B Tendency to clog frequently

B Corrected by cleaning the strainer and back-flushing

Condenser Side
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Tube in Shell

B The Style "D” can be retrofitted with a Tube-In-Shell type Heat Exchanger.

M This is essentially the same heat exchanger used on the Vyper.
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Style “D”

B Form 160.00-RP2

(351 & 503 HP)
® Fig 10. (790 & 1100 HP)

m Fig 5.
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Vyper Closed Loop

B 160.00-RP4, figure 6
® Item 7, Coolant Pump

Item 23, Shell and Tube Heat Exchanger

m
B Item 8, Coolant Reservoir
m

ltem 6, Coolant Manifold ==

(6-3/4")
5 5

(8-1/2") &=
=&

I

(207

%1 27")

(26")

(20-1/2")
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The condenser water lines are larger than on the Style “D”
The condenser water strainer is no longer required due to the shell & tube type

heat exchanger.
Heat Exchanger
o)
U == !

V2-Condenser Out

- AK | -

Do %‘\‘T ————— — — .
N } |
Entering
V1-Condenser In
Condenser Water
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Internal Cooling Coil
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Input rectifier and power module chill plates

21

160.00-RP4, figure 4
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Construction Site Contamination
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Process Contamination

Excellence in Training
Online Product Literature
Resources

«d YORK

BY JOHNSON CONTROLS

227


https://jc.sumtotalsystems.com/sumtotal/app/management/LMS_LearnerHome.aspx
http://cgproducts.johnsoncontrols.com/
www.york.com

||
_&&&&

JJJJ

1

4
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Coolant

B Properties
B Review
B Contamination

B Cleanup

Excellence in Training EYORK®

Online Product Literature BY JOHNSON CONTROLS

aYe
Resources

9
5"‘4 Our Policy prohibits printing. Save GREEN. 230


https://jc.sumtotalsystems.com/sumtotal/app/management/LMS_LearnerHome.aspx
http://cgproducts.johnsoncontrols.com/
www.york.com

Shipping Liquids in New VSD’s

B The VSD’s are shipped with a 50/50 mixture of propylene glycol and a
corrosion inhibitor.

B Provided to protect the inner surfaces of the cooling loop from corrosive reactions
and from freezing during shipment.

® Prior to VSD startup, the 50/50 mix must be drained and replaced with York coolant.

M |t is not necessary to perform a system flush after draining this mixture.
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Bacteria, Booster Pumps and Retrofits

B Bacteria

B Flush with ethylene glycol for several days

B Diluted Hydrogen Peroxide
B Pumps and Retrofits

B Reference Form 160.05-N4 (handout)

BY JOHNSON CONTROLS

Excellence in Training EYORK)
Online Product Literature

Resources

232


https://jc.sumtotalsystems.com/sumtotal/app/management/LMS_LearnerHome.aspx
http://cgproducts.johnsoncontrols.com/
www.york.com

mmmm ;,:.r..')

FEET
WATER 8

Excellence in Training
Online Product Literature
Resources

«d YORK

o BY JOHNSON CONTROLS

9
5"‘4 Our Policy prohibits printing. Save GREEN. 233


https://jc.sumtotalsystems.com/sumtotal/app/management/LMS_LearnerHome.aspx
http://cgproducts.johnsoncontrols.com/
www.york.com

"*‘L‘J
!

VSD Start-up
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VSD START-UP

VSD Start-Up Preparations Consists of

B Circuit Breaker Settings Verification

Sefttings for the 292/351 Hp OSCD Circuit Breaker
Part Number 224-30387-000 (Used Before 6/06)

Name of Adjustment Abbreviation of Adjustment  Serting Value
Long Time Overload Protection Coarse Multiplier ‘10" “rr
Long Time Overload Protection Fine Muttiplier ‘IR 1
Short Time Overload Protection Multiplier 15"
Instantaneous Short Circuit Protection Multiplier *
Ground Fault Protection Multiplier
Shart Time Overload Trip Time “0.5"
Instantaneous Short Circuit Trip Time “TSD” “0.1"ON
Ground Fault Trip Time TG “0.1"ON

Settings for the 292/351/424 Hp OSCD Circuit Breaker
Part Number 224-35428-000 (Used After 6/06)

Name of Adjustment Abbreviation of Setting Value
Long Time Pickup ‘IR “E”
Shart Time Overload Protection Multiplier “1SD” “1.5"
Instantancous Short Circuit Protection Multiplier “ar w2
Ground Fault Protection Multiplier G “02"
Shart Time Overload Trip Time “TR” “0.5"
Instantancous Short Circuit Trip Time “TSD” “0.1"ON
Ground Fault Trip Time “TG” “0.1"ON

Settings for the 419/503/608 Hp OSCD Circuit Breaker

Name of Adjustment. Setting Value
Shart Delay Pickup 2
Short Delay Time “inst”
Ground Fault Pickup “1”
Ground Fault Time “inst”

160.00-M4 (113
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VSD START-UP

VSD Start-Up Preparations Consists of:
B Circuit Breaker Settings Verification

B EPROM'’s Verification and Orientation

® Wiring Connections Check (as needed)

. .. K ®
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SOFTWARE REFERENCE LIST 60 HZ ONLY

Opitlew Contral Center Minimum Werslons Required for the 351 Hp Orive

Location Eart Humbsr Minimum Version Humber
Micabaard U4s 031-01785-003 C.MLI.00.03

¥T Microboard U4E 031-02004-001 C.MLM.D2 02B.102
K Microboard 45 031-01737-001 C.MLM.D1.05B.102
KR Microboard U4 031-02073-001 C.MLM.04.01B.100
ACC Scarg U22 021-D1674-002 C.ACC.01.03
DSCD Logic Baard L34 031-01617-006 CMSDOD
©OSCD Legic Board L40 031-01618-003 C.NSD.03.02
0SCD Logic Board U4s 031-01613-001 C.NSD.02.02

Filter Logle Seard LI2E 031-01680-003 CFTR.02.05

Filter Loglc Seard L42 031-01623-006 CFTR.01.14

Opiiew Control Center Minimum Werslons Required for the 4247603 Hp Drive (for 031-02430-000 boand only)

Location Eart Humbsr Minimum Version Humber
¥T Micreboard U4E 031-02489-001 C.OPT.02.02.008

¥K & YKP Microboard UL 031-02474-001 C.OPTO.15A307
Micabaard U4s 031-01785-003 C.MLI.00.03

ACC Scard U22 021-D1674-002 C.ACC.0103

DSCD Logic Baard L34 031-01617-009 C.VSDH 23

©OSCD Logic Board L40 031-01613-003 C.NSD.03.04

0SCD Logic Board U4s 031-01613-001 C.NSD.02.02

Filter Logle Seard LI2E 031-01680-003 CFTR.02.05

Filter Loglc Seard L42 031-01623-008 C.FTR.01.20

Opilew Contral Center Minimum Werslons Required for the 503 Hp Orive

Locatlon Part Humbar Minimum Version Humber
¥T Microboard U4E 031-02004-001 C.MLM.D20£.104

YK & YEP Microoaand UL6 031-01737-001 C.MLM.O1.03.105
Microboard U45 031-01735-003 C.MLM.DDO3

ACC Soarg Uz2 031-01674-002 C.ACCOIO3

D3C0 Logic Board L34 031-01617-006 CNID01.13A

OSCD Logic Board L40 021-01613-003 C.VED03.04

OSCD Logic Board L45 031-01613-001 C.NED02.02

Fliter Logic Board UZE 031-01630-003 C.FTR.02.05

Fliter Logic Seard L42 021-01623-006 C.FTR.01.1E

Micro Computer Control Center Verslons Requirad for the 351 Hp Drive

Locatlon Earf Humber Minimum Varslon Numbar
¥T Microgoard U17 031-01676-003 C.¥TW.05:20
YK Migroboarg U7 031-01675-003 CYENW06.24
ACC Soarg Uz2 031-01674-002 CACC.O1.03
D3C0 Logic Board L34 031-01617-006 CWID.M.A0
O5CD Logic Board U40 031-01618-003 CWED.D3.02
D3SC0 Loglc Board L45 031-01616-001 C.WED.p2.02
Fliter Logic Board UZE 031-01630-003 CFTR.O203
Fliter Logic Seard U42 031-01632-006 CFTR.O1.14

160.00-M4 (113)
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Micro Computer Control Canter Varslons Required for the 424/508 Hp Drive

Location

¥T Microboard U7

YK Microboard U7
ACC Soard L2

Q3CD Logic Board U24
2300 Logic Board L40
Q3CD Logic Board U435
Fliter Loglc: Soard LI26
Fliter Loglc Soard Li42

Part Humbar

031-01675-003
021-01675-003
031-01674-002
021-01617-009
031-01619-003
021-01615-001
031-01530-003
021-01 633-008

Minimum Yerslon Numoer

C.YTW.OS 24
C.YEVOG.52
C.ACC.01.03
CNVaDI .23
C.NV3DU03.04
C.NVeD02.02
C.FTR.02.05
C.FTR.O1.20

Micro Computer Control Center Varslons Required for the 503 Hp Drive

Location

¥T Microoard U177

YK Microboard U7
ACC Soarg Lz2

Q3CD Loglc Board U324
0300 Logic Board L40
23CD Loglc Board UES
Fliter Logic Soard 26
Fliker Loglc Soard Lid2

Eart MNumbar

031-01675-003
021-01675-003
031-0167£-002
031-01617-006
031-01619-003
021-01618-001
031-01630-003
0231-01 633-006

160.00-M4 (113)

Page 89

Minlmum Veralon Numbsr

C.YTV.0s5.22
C.YRV.06.50
C.ACC.O01.03
CNIDIA3A
C.NED.03.04
C.NaD02.02
C.FTR.02.05
C.FTR.O1.1E
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EPROM REFERENCE LIET

Orlginal and Styls 4" Unliz

Location

¥T Microboard
K Microboard
ACC Board

VED Logic u4
VED Logic uds
VSD Logic udd
Fifier Logic u42
Fifier Logic u2E

Style =07 Units
Location

¥T Microboard
YK Microboard
ACC Board

VED Logic ud4
VED Logic uds
VED Logic udd
Fifier Logic w42
Fifier Logic u26

Part Mumbar

021-0167e-001
031-01675-0d01
021-01674-001
021-01e17-001
031-01616-001
031-0161%-001
031-01633-001
031-01650-001

- B0 HZ Only
Part Humbar

031-01675-003
031-01676-003
021-01674-002

031-01e17-00S

031-01616-D01
021-01e15-001
031-01633-00s
031-01650-003

Style B & C" Units - £0 HZ Only

Location

YT Mizroboard
¥ Klicrobaard
ACC Board

WED Logie w34
WSO Loglc uds
WSO Loglc udd
Fliter Loglc w2
Fliter Loglc w2E

Style <0 Units
Location

¥T Microboard
YK Microboard
ACC Board

VED Logh uds
VED Logie uds
VED Logk udd
Fiker Logic 142
Fifer Logic u26

Part Humbsar

12101676002
13101675003
121-01674-002
021-01647-002
031-01616-001
031-0161%-001
031-01635-003
031-09e80-002

- 50 HZ only
Part Mumbar

031-0167 502
031-0167E-002
021-01674-002
0231-01E17-004
031-01616-002
021-01e15-001
031-01E633-004
031-01630-003

160.00-M1 (702)

(Style A-D) Last Page

Style "5 & CV Unite - 50 HZ Only

Location

¥T Microboard
¥H Microboard
ACC Board

VED Logi u34
WED Logic uds
WED Logic udd
Fifier Logic 142
Fifier Loglc u26

Part Mumbar

021-01e7e-pa2
031-01675-002
021-01674-002
021-0te17-002
031-01e16-002
031-01615-001
031-01633-002
031-01e50-002
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VSD START-UP

VSD Start-Up Preparations Consists of:
B Circuit Breaker Settings Verification

B EPROM'’s Verification and Orientation

® Wiring Connections Check (as needed)

B Setting Full Load Amps
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VSD Details Screen
Setting Full Load Amps

Converter Heatsink Temperature 93 :}j
Baseplate Temperature 98 Il

10/24/2011
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Setting Full Load Amps
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VSD START-UP

VSD START-UP
VSD Start-Up Preparations Consists of:
B Circuit Breaker Settings Verification

B EPROM'’s Verification and Orientation

® Wiring Connections Check (as needed)

B Setting Full Load Amps

B Draining and Filling the Coolant Loop
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VSD START-UP

VSD START-UP
VSD Start-Up Preparations Consists of:
B Circuit Breaker Settings Verification

B EPROM'’s Verification and Orientation

® Wiring Connections Check (as needed)
B Setting Full Load Amps
B Draining and Filling the Coolant Loop

® Clear Surge Map
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VSD START-UP

VSD START-UP
VSD Start-Up Preparations Consists of:
B Circuit Breaker Settings Verification

B EPROM'’s Verification and Orientation

® Wiring Connections Check (as needed)
B Setting Full Load Amps
B Draining and Filling the Coolant Loop
® Clear Surge Map
M Calibrating the Vane Pot
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Calibrating the
PRV Potentiometer
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B The overall PRV potentiometer linkage arrangement.

M Prior to performing the calibration procedure, the chiller should be shutdown.

B VSD must be hooked up and healthy

Old Style

8

{

p——

R

. . K ®
Excellence in Training ﬁYORK
Online Product Literature - BY JOHNSON CONTROLS
Resources

9
5."4 Our Policy prohibits printing. Save GREEN. 247


https://jc.sumtotalsystems.com/sumtotal/app/management/LMS_LearnerHome.aspx
http://cgproducts.johnsoncontrols.com/
www.york.com

New Style
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PRV potentiometer linkage arrangement
Prior to calibrating, the chiller should be shutdown
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Coarse Adjustment

B Accomplished by adjusting the coupling with 2 set screws.

B Since the potentiometer rotation is greater than the linkage rotation, the
potentiometer should be set so it is not against its maximum rotation in either
direction when the vane motor is against its positive stops

M Before locking the pot in place

B Understand the direction of travel

B Set the DC volts to about .25 - .5
(Check on ACC Board)
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Optiview

B Make certain a jumper is between terminals 3 and 4, which is in series with the
“OPEN” winding of the vane motor. (For EM starters that have been retrofitted)

M Log in at Service Level

B Navigate to Compressor
Screen

== |
||| System

Local

DATE TIME -
1Jan 2000 | 11:59 AM

SERVICE
HOME SCREEN

b=l | oad JAmns 55 %

GOperating Hours 4398
Motor, Hum & /

Evaporator

7

e

Condenser

—
Compressor

History

Chilled Liquid Temperature Condenser Liquid Temperature

Leaving 41.8" F Leaving 60.2" F|
Return 46.7* F Return 53.8'F

FETE——
Login
A
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DATE TIME
1 Jan 2000 Local

FW:E‘CI’EE‘

Service
COMPRESSOR SCREEN

34.3 PSID Uil 'Eressura
123.7° | U Ssampil emperature
88.1° ] Dischargeil emperature

165.3° | Hitfhispeed iThrust Bearing Oil Drain Tenﬁig{@ture
-13 MILS HighSneed Thrust Bearing Proximity Differamt

Pre-Rotation '

Vane Calibration '

A

H C - &y
0 ] 0 A 0 | Phas U.:;' 4 Oil Pump Drive Cgmmand'Fr_aqygngg 0 Hzr

%P Coad A 5
—O, e =000 TS Vane Motor Switch =

Oil Return Solenoid ¢
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‘7’(‘(!'1" CONTROL SOURCE |
‘4 DCC ‘965 10 07 A’_‘[ B l.()(:‘.l‘ | H“”]“

2

Seivice ]

: : : BSSOr
Pre-Rotation Vanes Opening Compresso

Pre-Rotation Vanes Closing

Calibration in Progress

]i Start <r|:|
1 Calibration
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Pre-Rotation Yanes Opening

Pre-Rotation Vanes Closing

Y
I N
: *cimh

N TROL SOUACE

| BIATUS ; DATE [AME CO
| 14 Dec 1965 | 10 07 AM |

I.m{«}‘ ‘ Home

.

hSl:lvic_c:_“]

Compressor

Calibratiopdn Biogress{ ) 5

| Start
| Calibration

. &
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A r_\-nnr!'n CONTROL SOUACE /|
14 Dec 1965 10 07 A’.{_ | 5 |.U(E«}‘ | ”nnng

Sr::vic_e_"]
Compressor

Pre-Rotation Yanes Opening

Pre-Rotation Vanes Closing

Calibrationin Brogress

i Stt”(
] Calibration

- pes——

Calibration Successful

Excellence in Training ﬁYORK®

Online Product Literature BY JOHNSON CONTROLS

Yo
Resources 3

9
5."4 Our Policy prohibits printing. Save GREEN. 255


https://jc.sumtotalsystems.com/sumtotal/app/management/LMS_LearnerHome.aspx
http://cgproducts.johnsoncontrols.com/
www.york.com

Excellence in Training
Online Product Literature

256


https://jc.sumtotalsystems.com/sumtotal/app/management/LMS_LearnerHome.aspx
http://cgproducts.johnsoncontrols.com/

Power Distribution

Style “D” and Vyper
m 460 VAC Circuitry
® 120 VAC Circuitry

B Low Voltage Circuitry
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Circuit Breaker / Disconnect, Main Line Fuses, and the Control Power
Transformer

3-Phase,
460 VAC

Control Power
Transformer

Main Line Fuses
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460 VAC CIRCUITRY

TO IEEE-5I19 LOGIC

BOARD (OPTIONAL)

LEADS ARE SHORTED

TO OPTIONAL HARMONIC
FILTER FUSE HOLDERS

SCR

TRIGGER BOARD

236 A/B/C
TO IF NOT ORDERED 208 BsCD
SE;’IM%P#I\IE (6T B 7T) CONVERTER I
=
FILTER _[ser Tesce_TaseR  Taoaa|z0s
cIReUIT - Ed e repE e Jﬂ e
BREAKER nooA 2o ] | fem g = | ‘ i Lin-s
7oov  Y|¥[¥ i3 I | E: = L in-a
EE b 2 :
3L1 [ 1 I I 1 l X p 207
@y S IFu T i Pl i
32 I ! I F S F I
@_-o 2FU er : : ; : : : RES 2RES
o | 1 | | | |
G 5 oo} L e
I3 1 13 I 13 |
[ LZloo | L2l | |eos
J2-2y %21
< 0
% a3 \
209 A/B/C

031-01472-000
11RES 12RES 13RES
T8I TB2 TB3
504 5ﬁ5 505
e
0IL 2E
PUMP
SUPPLY 20
SEE TABLE |
FOR FUSE SIZES IMOY
(470 [l bl
6TA o
v
L2 \E £8 = L san) o
IMOV E7B TO
(/%] |G 53 OPT‘{?‘NAL
I 536
3L 211 wom 2 u
DR
GRN
X2 1B
- - ul_u gt fif
B s
. - o ®
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@

B Reference Form 160.00-PW1, page 3B, Figure 1.

® 7FU and 8FU supplies 460 VAC to the 120 VAC control power transformer supplying
power to the control panel and chiller components.

B 9FU and 10FU supplies 460 VAC to the 120 VAC control power transformer
supplying power to the VSD panel.

COMMON
ma/ 3“ 1 J

HOT

Control Power Transformer 1T
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Reference Form 160.00-RP2, page 3, Figure 2.

Be Careful — Easy to snap off when panel is open

CHmE: | 8 ',-:- & € 5 S =

WARNING - BEFORE REMOVING OR INSTALLING FUSES POWER MUST BE DISCONNECTED - WARN\NG

Fé SA 500V £5 SA_ SO0V FS SA 50OV FS 15A SO0V FD 204 SO0V v SoY
BUSS FNO-S BUSS FNO-1S BUSS FRO-15 BUsS Fro 20 s oS

Control Power Transformer Primary and Secondary Fusing
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Wire 3A to J5, pin 3 of the SCR Trigger Board.
B Reference Form 160.00-PW3, page 2
B Power to Board

® 1M = Pre Charge Contactor

1TB

1TB
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Wire 3A to J5, pin 3 of the SCR Trigger Board.

J5

¢

B
Rg
! .

e .ﬁ'g -—\0-——‘
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Reference Form 160.00-PW3, page 3A, Figure 1.
Wire 1C to the primary side of transformer 3T for power to VSD Logic Board — J5

8 ]

/7
| TB
J5 220 &l ’gK 2J >
e
24VAC IC | TIB
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Reference Form 160.00-RP2, page 3A, Figure 3, ltem 24.
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Reference Form 160.00-M1, page 5, Figure 1.
Reference Form 160.00-RP2, page 3A, Figure 3, ltem 25.
Wire 1K to IR-1 relay contact.

2RI |
] |
1

M 15 °536
I
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1R - Reference Form 160.00-PW3, page 3A, Powered by VSD Logic Board.
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Gate Driver Board Power
Reference Form 160.00-PW3 pages 3A & 5

B Wire 1G & 1H to J1, pin 1 of Gate Driver

Board on Output Pole Assembly Phase “A”.

B Wire 1H & 1J to J1, pin 1 of Gate Driver
Board on Output Pole Assembly Phase “B”.

ORANGE
GREEN
YELLOW
RED
BLACK
BROWN

® Wire 1J to J1, pin 1 of Gate Driver Board
on Output Pole Assembly Phase “C”.

Excellence in Training EYORK

Online Product Literature L NSON CONTROLS

Resources 270


https://jc.sumtotalsystems.com/sumtotal/app/management/LMS_LearnerHome.aspx
http://cgproducts.johnsoncontrols.com/
www.york.com

Gate Driver Board

~—
-

«d YORK
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VSD Logic Board Hard signal to Optiview
B Reference Form 160.00-PW3 pages 3A &9

B Power From Optiview wire 53 to an internal
set of contacts.

B When closed, power is sent to Optiview Panel

W 24 is the Hard Start Signal

. - K ®
Excellence in Training ﬂYORK
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@

VSD Logic Board Power

B Wire numbers 219 & 220 from secondary side of Transformer 3T to VSD Logic
Board J5, 24 VAC.

Clire I8

| TB
J5 220 %)"Té 2K 2J >
219 ID P
24VAC tc 178

Excellence in Training EYORK)

Online Product Literature L NSON CONTROLS

Resources 274


https://jc.sumtotalsystems.com/sumtotal/app/management/LMS_LearnerHome.aspx
http://cgproducts.johnsoncontrols.com/
www.york.com

Transformer 3T to VSD
Logic Board
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Reference FORM 160.00-M4
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3-Phase, 460 VAC

Circuit
Breaker/Disconnect

Control Power
Transformer

Line Inductor
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Ta TO HARMONIT z
ARRMINIG BOARD (OF T ONAL)
FILTER AT __EL 2 B _ p22s
FUses & r 1 r 1 r 1
.
=3 & | gelus, RED I el RED ! gy RED e
1507 1 1 1 1 1 1 L T
cirouir - 5| MM JI-ZJ\ /Jdl—l | g T e T - &
BREAKER e eI T I E— 1 - 1 =l 7 1 et 7 1 [ -
[ 1 r 1 =I 1 TR 1 = s
i = ; ; 208 ] | i | i | IEEE]
Lo 1 1 207 1 1 1
BT i i 208 i N
T — L . . | w CI=CA
La ! ﬁ ! TO N N iy I u T
e = HARMGNIC FILTER  |iscR 25CR 5CA) | =
FUBEHGLOERS I
TTH - k) 34 1 2o4nla0q
[ J— SO1A S02A 5038 3
L3 Bnrenry
O == iy s
@' 2z PR N - “ v ¥ ke p fn fr
- 21 L oMo
= T T g & & 1T
ﬁ HJsf 3R ITN
.om BUS |30LATAR
504 505 588 |, AR
oI PUMP SUPPLT N Shriows 031-81824-000
! (B8] &3] 178 T "1 "7 PREGH#REE DSz
% SO7S S0BA 5094 CONTACTOR = = 3 a1 1]
LI HE i = ] = 5 ﬁ m
L g ffFulett IEo e Y I\EE
Lz . 574 Ji J2 43
32 o B8 !
& 1|
— ™ JalBz
23 EyLE | 182 Or—22 | 10, .
[-1: T —— CH—#3 - LoGic
SEE THALE | BOARD
FOR FUSE BIZES 83 YTFER TRIGGER CONTROL O——Eﬂq [J&
| et 031-62060-Ca o205
1]
Js|opb——E
o Bd
1| 229 |4
J&|0H ]
aeung 3||E"
J7 OH 26
poooooqol | *°
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206, 207, 208
To Input Rectifiers

1L1, 1.2, 1L3
From Circuit Breaker
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6FU supplies 120 VAC control power to the Control Panel.
7FU supplies 120 VAC control power to the Vyper and the Optional Harmonic

Filter

4l 2

411

4F |

SFU
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Control Power Transformer Primary and Secondary Fusing

W OR INSTALLING FUsce oG 8
, FUSES POWE
l.“/ MUST BE D/SCONNECTEDR

. i
/E F710A F620A F515A F415A F354 Fo54 -
: 500V 500V 500V 500V S0V so0v

BUSS BUSS /" BUSS BUSS BUSS
FNQ-10 FNQ-20 ~ 47  FNQ-15 FNOS

;;-- |
__ Q TR

= EAIIE

DER
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Wire 1 from 7FU to 1R-1 relay contact

101

H4

X4

sFU[L

TFU

Excellence in Training
Online Product Literature
Resources

«d YORK

BY JOHNSON CONTROLS

'@ Our Policy prohibits printing. Save GREEN.

283


https://jc.sumtotalsystems.com/sumtotal/app/management/LMS_LearnerHome.aspx
http://cgproducts.johnsoncontrols.com/
www.york.com

1R Relay — Pump and Fans
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Wire 1A from 1R-1 relay contact to Trigger Control Board transformer 8T

J6

0
O
O

Eﬂ|
®

1B
229 1A

4 ® &
24VAC 2H

\\ 20
230 8T
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Transformer 8T
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B Wire 1B from Trigger Control Board transformer 8T to Vyper Logic Control
Board transformer 2T.

B Wire 1C from Vyper Logic Control Board transformer 2T to Vyper Logic
Control Board J12, pin 1.

IC
® Wire 1D from Vyper Logic Control BN 29 |
Board J12, pin 1 to Optional Harmonic oF N /_3 E 24 VAC J5
. . . 2F 270
Filter Logic Control Board J4, pin 2 :g 2T
26 —>

JI2

0O 0 00O OO OO
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VSD -J12

L

o
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Wire 1E from Optional Harmonic Filter Logic Control Board J4, pin 2 to Vyper
Trigger Control Board J5, pin 1

J5 |E
2J

Wire numbers — 2J gets it's power from 2|, which gets its power from 2H, etc....
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Trigger Control Board
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Vyper Trigger Control Board J6, 24 VAC

J6

229

/

|
O
O

ol
0

AN

®
24VAC

230

8T

1B

|A

Excellence in Training
Online Product Literature
Resources

OOOOOOOOOOOOOOOOO

292


https://jc.sumtotalsystems.com/sumtotal/app/management/LMS_LearnerHome.aspx
http://cgproducts.johnsoncontrols.com/
www.york.com

Vyper Trigger Control Board J6, 24 VAC
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Vyper Logic Control Board J5, 24 VAC

Ic_\. ;Il
1B 219
2F .3 §.24 YAC ’_g J5
2E d oT 220
1 GRN O
F77 |
PR N .
2F | 107 o
OA@A )2
2TB
5 ?.@
16 /—-O
24 /—-O
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Vyper Logic Control Board J5, 24 VAC
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Input Rectifier Module
Replacement
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Preliminary Preparations

@

B Assemble all of the tools and material required to perform the Input Rectifier
Module Replacement.

B Vyper & Style “D”

Torque wrench

=

B 1/2” drive ratchet
B 1/2” drive 6” extension bar
All tools should be 1/4 drive, not
W 1/2” drive, 9/32” and 1/2” socket —Vyper 1/2 drive.
Allen socket needs to be 4mm.
W 1/2” drive, 7/16” and 11/16” socket — Style “D” Also need 7mm socket
B 5/32” Allen Socket
B Rubbing Alcohol.
B Rags.
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All tools should be 1/4 drive, not 1/2 drive.
Allen socket needs to be 4mm.
Also need 7mm socket


All tools should be 1/4 drive, not 1/2 drive.
Allen socket needs to be 4mm.
Also need 7mm socket


Preliminary Preparations
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Turn Off

% YORK

OptiSpeed” Drive
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Lock Out-Tag Out

|
1
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Preliminary Preparations

M Verify that the VOM is operational.
B Do not assume that voltages are no longer present!

m With the VOM, verify that there is no voltage present on any of the 3-phases
downstream of the circuit breaker / disconnect
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Verify that the DC Bus has fully discharged
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Verify that the DC Bus has fully discharged

Negative Bus e

%
'\
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Input Rectifier Kit

B The Same Kit is Used on both Vyper and Style “D”
B 1 (ea.) SCR/Diode Module.
B 4 (ea.) mounting screws.

B 1 Tube of Heat-Conductive Compound
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#1 of 3 Input Rectifier
Modules
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&

It may be helpful to organize the removal of parts as a guide when reassembling
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&

Remove the SCR gate and cathode leads from all 3 Input Rectifier Modules and
from the 2 DC Balancing Resistors
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Disconnect the AC Line Inductor lead from the Input Rectifier Module being
replaced
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Disconnect the positive(+) bus bar from the Positive(+) bus plate
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Disconnect the positive(+) bus bar and extender from all 3 Input Rectifier
Modules.
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The positive(+) bus bar and extender removed.
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Disconnect the negative(-) bus bar from the negative(-) bus plate.
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Disconnect the negative(-) bus bar and extender from all 3 Input Rectifier
Modules
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The negative(-) bus bar and extender removed
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The bus bars removed and wiring disconnected
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Remove the Balancing Resistor from under the Input Rectifier Module being
removed. Using the alcohol, clean the thermal compound from the heat sink of
the Balancing Resistor
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Using the alcohol, clean the thermal compound from the sheet metal surface the
DC Balancing Resistor was mounted on
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Remove the 4 mounting bolts from the Input Rectifier Module being removed
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The Input Rectifier Module removed
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&

With the Input Rectifier Module removed - residual thermal compound will remain
on the Chill Plate
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&

Using the alcohol, clean the surface of the Chill Plate prior to replacing the new
Input Rectifier Module
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The residual thermal compound removed from the Chill Plate
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Prepare the heat sink of the new Input Rectifier Module by coating it with the
thermal compound provided in the replacement kit
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&

Replace the Input Rectifier Module against the Chill Plate in the same orientation
as removed
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Replace the 4 mounting bolts (Only Finger Tight) of the new Input Rectifier
Module
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Torque the 4 Input Rectifier Module mounting bolts to 48 Ib-in

24in Ibs

1234

48in Ibs

4321
3 2
1 4
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24in lbs  1234

48in lbs
4321


         3
         




1


2


4


Coat the Balancing Resistor with the thermal compound provided in the

replacement kit. Replace the DC Balancing Resistor

7mm socket
18.6 in Ibs
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7mm socket
18.6 in lbs



Replace the SCR gate and cathode leads to all 3 Input Rectifier Modules and to
the 2 DC Balancing Resistors
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Re-attach (Only Finger Tight) the negative(-) bus bar and extender to the 3 Input
Rectifier Modules
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Re-attach (Only Finger Tight) the negative(-) bus bar to the negative(-) bus plate
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&

Re-attach (Only Finger Tight) the positive(+) bus bar and extender to the 3 Input
Rectifier Modules
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Re-connect (Only Finger Tight) the positive(+) bus bar to the Positive(+) bus
plate
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&

Torque all bus bar to bus plate and Input Rectifier Module connections to 88 Ib-in

TS R
ol g >,

V) e

‘,ﬁ; ’
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Replace (Only Finger Tight) the AC Line Inductor lead to the Input Rectifier
Module
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Torque the AC Line Inductor lead to the Input Rectifier Module to 88 Ib-in
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If the Harmonic Filter option has been installed, the Harmonic Filter's 3-Phase
Filter Inductor must be removed prior to the Input Rectifier Module replacement
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— R
| Wire No. 517

Wire No. 517

Wire No. 508

Wire No. 518

Wire No. 509

Wire No. 519

Disconnect all and remove

o o 0
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Remove Bus Bar and SCR

(-) Bus
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Optispeed 7049 Operational/Input Rectifier Changeout
Lab

e Follow All JCI Safety policies for working on this type of equipment
e Orange Bag PPE is located on the shelf under the drive
e Tool boxes are located on the shelf under the drive.

e Hook up Optiview simulator to Vyper drive

e Ensure that the OptiView Simulator Settings for YK match the following:

e Software version must be 17 or 19.

e Menu ltems -
Refrigerant Selection: R134a
Liquid Type: Water
Chiller Style/Compressor: Style E/P Compressor
Chilled Liquid Pump Operation: Standard
Motor Type: VSD — (Toggle switch VSD/New SSS also required)
Anti-Recycle: Disabled
Power Failure Restart: Auto
Coast down: Standard
Pre-Run: Standard
Oil Pump Package: Variable Speed — (Toggle switch setting also required)
Local Leaving Chilled Liquid Temperature Set point: 45°
Local Leaving Chilled Liquid Temperature Range: 10°
Leaving Chilled Liquid Temperature Cycling Offset Shutdown: 4°
Leaving Chilled Liquid Temperature Cycling Offset Restart: 3°
High Pressure Warning Threshold: 150 PSIG
Communications type = “York Protocol”
Clear VSD communications failures counts
e Potentiometer settings -

OPTISPEED 7049 OPERATIONAL/INPUT RECTIFIER

Excell in Traini 3
xcellence in Training aYORK CHANGEOUT LAB
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Chilled Liquid Temperature Leaving: 45°
Chilled Liquid Temperature Return: 55°
Condenser Liquid Temperature Leaving: 95°
Condenser Liquid Temperature Return: 85°
Discharge Temperature: 130°

Oil Sump Temperature: 150°

Condenser Pressure: 120 PSIG

Evaporator Pressure: 37 PSIG

Evaporator Refrigerant Temperature: 43°
Pump Oil Pressure (HOP): 36 PSIG

Sump Oil Pressure (LOP): 35 PSIG

PRV Position MUST be at 100% to ramp to 60 hz

e Start VSD to ensure proper operation

e Soft shutdown

e Power down

Ensure DC buss is totally discharged
Using Workbook Section 5B and SCR Replacement sheet - Remove then re-install an SCR/Diode module
Power up and ensure proper operation
Shutdown
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Output Pole
Replacement
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Preliminary Preparations
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Turn Off

% YORK

OptiSpeed” Drive

WARNNG
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Lock Out-Tag Out

Excellence in Training EYORK®

Online Product Literature BY JOHNSON CONTROLS

aYe
Resources

9
5"‘4 Our Policy prohibits printing. Save GREEN. 348


https://jc.sumtotalsystems.com/sumtotal/app/management/LMS_LearnerHome.aspx
http://cgproducts.johnsoncontrols.com/
www.york.com

Preliminary Preparations

M Verify that the VOM is operational.

B Do not assume that voltages are no longer present!
m With the VOM, verify that there is no voltage present on any of the 3-phases

=
o

downstream of the circuit breaker / disconnect

=
(s
5 il
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Verify that the DC Bus has fully discharged
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Verify that the DC Bus has fully discharged

Negative Bus & ™~

5

‘ N ‘ e R

=

Positive BusT
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The negative(-) bus plate, insulator sheet, and positive(+) bus plate should be
laid out in the order and orientation that they were removed.
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Remove Negative Bus Plate
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Remove the insulator sheet and place it in a location where it will not become
damaged or contaminated
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Remove the positive(+) bus plate
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&

The laminated bus structure of each Output Pole Assembly is a continuation of
the positive(+) and negative(-) laminated bus that has just been removed
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&

3 Output Pole Assemblies of a 351 HP Style “D” with the laminated bus removed
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B Remove the 2 hose connections from the Output Pole Assembly.
B Drain the coolant from the hoses and heat sink into a container.

B Seal the 2 hose barb connections
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Unplug & Disconnect

Motor Lead

DV/DT Lead

Thermistor P&J

CT P&J
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Unplug & Disconnect Gate Driver Board

Multi-Conductor ,
Jack (J2) 4

115 VAC (J1)

TAMURA R\ &

TEMECULA, CA LR698B08
3FS-424'4308B :
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Remove Bolts in back of VSD that secure the Output Pole Assembly

4 Retaining

Bolts
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@

Slide out the pole, rotating it clockwise as necessary for CT to clear the upright
beam. If coolant drips onto the gate driver board, remove it from pole then soak it
in alcohol to remove it

. . T ®
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Slide in the pole, rotating it counter-clockwise as necessary for CT to clear the
upright beam.

Take Care Not To
Pinch The

Thermistor Wires

Ny

Note: Take care not to damage the Thermistor wires

\
S
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&

Replace and finger tighten the 4 bolts into back of VSD that hold the Output Pole
Assembly in place
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Re-Connect & Re-Plug

Motor Lead

dV/dt Lead

Thermistor P&J
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Re-Connect & Re-Plug

Multi-Conductor

Jack (J2)

115 VAC (J1)

TEMECULA, CA LR69808
3FS-424 130B :
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Re-connect the 2 hoses to the barbs of the new Output Pole Assembly
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Re-install the positive(+) bus plate.
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Re-install the insulator sheet verifying proper orientation
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Re-install the negative(-) bus plate.
Reconnect wire 226A

Wire #226A
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Re-Connect

Discharge Resistors
Pole Connection

Bus Isolator
Board Connection

Discharge Resistors
Pole Connection
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Re-connect the bus wires to the bottom of the positive(+) and negative(-) bus
plates. Tighten the 4 retaining bolts in the back of the VSD that secure the
Output Pole Assembly.
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Remove the Vent/Fill plug so the cooling system can vent when draining the
system.
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Drain the coolant into appropriate containers and discard appropriately
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&

It may be helpful to organize the removal of parts as a guide when reassembling
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&

Unplug the Multi-Conductor connector from the 3-Phase Driver Control Board /
Output Power Module
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Using the socket, disconnect the motor output leads

Excellence in Training EYORK®

Online Product Literature BY JOHNSON CONTROLS
Resources

9%
k"é Our Policy prohibits printing. Save GREEN.

380


https://jc.sumtotalsystems.com/sumtotal/app/management/LMS_LearnerHome.aspx
http://cgproducts.johnsoncontrols.com/
www.york.com

Remove the 6 screws that connect the copper angle brackets to the Output
Power Module
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&

Remove the 6 screws that connect the Output Power Module to the laminated
bus
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Prior to removal of the Output Power Pole Module, spread absorbent towels over
everything below the Output Power Assembly. There will likely to be a small
amount of coolant retained in the chill plate cavities
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Remove the 8 screws that attach the Output Power Module to the Chill Plate
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Again, there is likely to be a small amount of coolant retained in the chill plate
cavities
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Remove the O-rings from the Chill Plate

G

Rl "L

.‘ /
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Thoroughly dry the Chill Plate
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B Output Power Module.
m 3 (ea.) O-rings.

O-ring lubricant.

8 (ea.) mounting screws.

2 (ea.) gallons of York coolant.

12 (ea.) electrical terminal connection screws.
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Coat the new O-rings with the lubricant provided in the kit
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Seat the 3 new lubricated O-rings into the O-ring grooves on the Chill Plate
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With the new O-rings installed, the Output Power Module is ready to be mounted
onto the Chill Plate
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Place the Output Power Module heat sink down, onto the Chill Plate O-rings and
align the mounting holes. Take care not to dislocate or damage the O-rings
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&

Using the 8 new mounting screws supplied with the Kit, start (do not tighten) the
screws into the Output Power Module’s mounting holes

e
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&

Using 6 of the 12 new screws provided in the kit, Start (do not tighten) the screws
that attach the new Output Power Module to laminated bus along with the 3 small
capacitors retained earlier
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&

Using the 6 remaining new screws provided in the kit, start (do not tighten) the
screws that attach the output-side of the new Output Power Module to the 3
copper angle-brackets
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Torque the 8 Output Power Module mounting screws to 48 Ib-in, using the
sequence provided
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(FRONT OF PANEL)
SCREWS TO BE TORQUED IN SEQUENCE -1, 2, 3, 4, 3, 6, 7, 8

Tightening Sequence
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&

Torque the 6 screws that connect the Output Power Module to the laminated bus
to 48 Ib-in
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&

Torque the 6 screws that attach the 3 copper angle brackets to the Output Power
module to 48 Ib-in
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Reconnect the Motor Output Leads observing the wire lug positioning guides on
the angle brackets. These are provided to maintain the wire lug orientation and to
prevent the lugs from turning
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Refill the cooling system with the new coolant supplied with the kit
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&

Re-apply power to the VSD and unplug J2 from the VSD Logic Board to run the
coolant circulation pump. Run the pump until the cooling system is purged of any
air that may be trapped in the system
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Top off the cooling system until the coolant level remains at a constant level
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Re-install the Vent/Fill plug.
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Re-plug J2 into the VSD Logic Board to stop the coolant pump
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Don’t change the tail light
Over Current Fault

B TM2 diagnosed as bad and was
replaced — new drive
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Don’t change the tail light
Over Current Fault (Cont’d)

B TM2 diagnosed as bad and was
replaced — new drive

B Started Up and went off on over
current

B Compressor was locked up

B Motor was fine
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@

Don’t change the tail light
Over Current Fault (Cont’d)

B TM2 diagnosed as bad and was B Brand New YK — off on over current
replaced — new drive

B Started Up and went off on over
current

B Compressor was locked up

B Motor was fine
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Don’t change the tail light
Over Current Fault (Cont’d)

B TM2 diagnosed as bad and was
replaced — new drive

B Started Up and went off on over
current

B Compressor was locked up

B Motor was fine

B Brand New YK — off on over current
B Current was fluctuating
B Discharge SH was zero

B Problem was overcharged
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Don’t change the tail light
Over Current Fault (Cont’d)

B TM2 diagnosed as bad and was B Brand New YK — off on over current

replaced — new drive ® Current was fluctuating

B Started Up and went off on over

B Discharge SH was zero
current

B Problem was overcharged
B Compressor was locked up

. B This was after a new motor had
B Motor was fine .
been installed

BY JOHNSON CONTROLS
Resources
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Don’t change the tail light
Over Current Fault

® 1 chiller with TM1, 1 with SSS — Lead-Lag

B When SSS was lag then TM1 would trip out on over current
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Don’t change the tail light
Over Current Fault (Cont’d)

® 1 chiller with TM1, 1 with SSS — Lead-Lag

B When SSS was lag then TM1 would trip out on over current

B Problem was that with the SSS as the lead, they could start the TM1 no problem.
When the SSS as the lag it created voltage sag on the incoming power and the TM1
would fault.
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Don’t change the tail light
Over Current Fault (Cont’d)

® 1 chiller with TM1, 1 with SSS — Lead-Lag

B When SSS was lag then TM1 would trip out on over current

B Problem was that with the SSS as the lead, they could start the TM1 no problem.
When the SSS as the lag it created voltage sag on the incoming power and the TM1
would fault.

B Transformer was undersized.
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Don’t change the tail light

® Bus Over Voltage
B Exceeds 745 VDC
B 414 to 508
® RMS *1.414

B Bus Voltage Imbalance Fault

B Check +, -, and 7z bus with pair of
digital meters

B When the pre-charge relay engages,
both voltage readings should come up
together

M Connecta 12 VDC source (such as a
battery charger) — Measure balance
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Don’t change the tail light

B Output Current Imbalance B Run Relay Fault

B Most imbalances will be due to B Hard and soft signals required

variations in the motor windings. )
9 B |nvalid Current Scale Fault

M If the imbalance is real, you are likely

facing a pole problem. B Improper jumper configuration

® If not, then likely due to a bad CT,
wrong value CT, faulty wiring to the
CT, or a bad VSD logic board.
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Don’t change the tail light

B Pre-Charge Low Voltage Fault ® 105% Motor Current Overload

B During pre-charge the DC Link must B A motor overload has occurred
be equal to or greater than 50 VDC

m E ded 105% of the programmed
within % second xcegde 0 prog

100% job full load amps (FLA) value
B Check the for more than 7 seconds.

B pre-charge relay
B pre-charge resistors,

B wiring between the VSD logic board
and the pre-charge relay.
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Don’t change the tail light

B High Phase A (B, C) Heatsink Temp
B Adequate level of coolant

B Be sure the cooling pump is operating when the unit is running

B Check the strainer in the primary of the heat exchanger for clogs and silt.

B A bad temperature sensor on an output pole assembly.
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100 feet
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