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Startup Control

Powear up

Startup check
(Bpprax 75 secs)
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Calibration
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or Chiller Controd

Irtesrlock
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-

Check for fault
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ault Fresan
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Want for fault to be
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TYes
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Shutdown
4
Start Ramp up ~ Read demand.
Set desired rpm,
IGV, EXV's and

analog output to
prestart positions

To Control
Strategy

Demand =0 or
critical fault?

surge spd >
startup rpm Yes
?
| \ 4
Lower compressor B
Ylés speed to 0 RPM. [+
Set desired rpm =
surge rpm
! No
| Speed=07?
Staraum T':m No- Process Analog v
.,p P Inputs Yes
| v
Yes
| Delevitate shaft.
h 4
Start Active
Control
Y
Drive EXV's to zero. Open IGV to minimum
(Close EXV's). position (0%)
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Active Control

Process Analog
Inputs

A 4
Calculate
Maximum Power
Available

Y
Calculate Desired
Power =
MaxPwr*demand%

Desired Power = 07
Or Fault Present
or Interlock Open ?
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Yes

GOTO
Startup Control

Wait for demand to
run fault to clear or
Interlock to close

A

Shut down
Compressor
~ Reset IGV &
EXV's
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Decrement load
balance valve
position
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< Yes

Increase
Compressor Spd

4 Yes

Actual Power
Desired Power
?

oad Balance

Valve Installed
?

Valve Not fully
Closed ?

No

PM <
CHOKE RPM
?

No
h 4

a4

Yes-—»

Increment IGV
position

Set Spd = Choke
Spd

%

No

SURGE RPM Yes ENCiuae
- Compressor Spd
No
h J
Set Spd = Surge
Spd
Mo —m Hold IGV position

Decrement IGV
pasition

Increment load
balance valve
position

4 Yes-
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Alarm
Handler

Lower compressor
speed.

Is speed = surge

| Yes

Is fault still present?

RPM + margin?

o2

Is IGV fully closed?

o Z

Is fault still present?

(To Shutd-:iwn)
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Close IGV and
increase speed.
(depends on
pressure ratio.)

To Control
Strategy

Mo
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To Control
Strategy
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Check for fault
condition

AULT_CODEno
equal to 0

Fault Handling

FAULT_CODE

Fault Present
AND
demand = 0%

AND

Shaft Not Levitated?

Demand NOT EQUAL 0%
AND
Shaft Not Levitated
AND
READY_TO_CLEAR_FLAG =
TRUE

READY_TD_CLEAR_FLAG
=FALSE
Yes
READY_TO_CLEAR_FLAG = Clear CC fault
Set System to TRUE Clear BMC fault
Ready to Clear Set =
READY_TO_CLEAR_FLAG = FALILT:CODE 0
False
No
¥
Reset the Status Y
Contacts /EFAULT_CDDE
I Recheck Fault After Clear
v

Start Active |
Control
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Table 9 Backplane LEDs

LED Function

+5V, +15V, LEDs are lighted when DC
+17HV, +24V power is available.

Cool -H, Cool -L | LEDs are lighted when their
respective coil is energized.

Run LED is lighted when the shaft is
spinning.
Alarm LED is green when in normal

status, red when in alarm status.

D13, D14, D15, | LEDs indicate |GV status and
D16 flash when IGV is moving.

High-Voltage DC-DC Converter

VDC24 poon DC-DC HV nni .mpan "2avn o710 5 oown731 7 maxy DC nnn nk- noonwn ov7712m opoon DC-DC i
O°VINAT 0°20°°17 72 DX backplane 7 0> ownawn VDC 250 1 VDC 24 nx .VDC 460-900 172 5w now apoorn VDC2501
.nRnN7a PWM
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TT300 Shaft — 2 pole motor

TT400 Shaft — 2 pole motor

TTS00 Shaft - 6 pole motor
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S m R DT Controls

CONTROLS
0

SAIA DDC CONTROLLER PCD3 M90

Danger due to electrical voltage!

The Saia PCD3 is the refrigerating machine's central controller. It regulates all states of the unit and monitors all
control elements and actuators.

The controller is equipped with a backup battery, which ensures that no data is lost if there
is a power failure. The battery voltage is monitored by the CPU. The LED BATT lights up if
the battery voltage < 2.4 V, if the battery is discharged or disconnected, or if the battery is
missing. In order to avoid data loss, the battery must be replaced while the CPU is
powered up.

This controller was specially developed for infrastructure applications for OEM customers. It is based on a PCD3 CPU
with a dedicated I/0 board. A metal housing protects the electronics. The system can be expanded with a standard
PCD3 expansion or with the PCD3.C90.
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2 Mechanical data

2.1 Main Unit
The PCD3 based CPU is mounted on the dedicated 1/0O board:

Width:

Height:

Depth:

22

315 mm

130 mm (with the connectors)

44 mm (from DIN rail)

i e

T e e

02fi883:z
ETHERNET

gl N
3 -2 . 0

WILEGOSe0 .

Saia PCD3.M90

Dimensions including CPU

Universal Inputs

Analog Inputs

Analog Outputs
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3 Functions

3.1 Main Unit

CPU PCD3.M90:
- 1 MB SRAM / Onboard flash: 1 MB (File system)
- Ethernet TCP/IP
- 1xRS-485

On the dedicated 1/O board:
- 1xRS-232
- 1xRS-485
- 1x Slot for PCD7.F1xx module
- 1x Slot M1 for Flash memory module PCD7.R5xx
- 1x Slot M2 for SD card memory PCD7.R-SD up to 512 MB
- Battery Renata CR 2032 Lithium 3 V + supervision
- 10 digital inputs
- 5 digital inputs also configurable as analogues inputs 0 ... 10 V
- 12 relay outputs 250 VAC, 4 A (4 of them with change over contact, 3 connectors)
- 8 digital outputs
- 8 analogue inputs, 12 Bit, 0 ... 10V /0 ... 20 mA / PT/NI1000 / NTC10, selectable per
channel with jumpers.
- 8 analogues outputs, 0 ... 10 V, 12 Bit
- |1/O Extension module connector

3.2 Options:

- PCD7.R5XX Flash Memory Card (For slot M1)
R-550 M04
R-551 M04
R-SD256 SAIA SD Flash memory card 256 Mbytes
R-SD512 SAIA SD Flash memory card 512 Mbytes

- PCD7.F1XX:

- F110: Serial Interface module RS-422 / RS-485 up to 11.2 kbit/s

- F120: Serial Interface module RS-232 up to 38.4 kbit/s

- F130: Serial Interface module current loop 20 mA

- F150: Serial Interface module RS 485 wit galvanic isolation up to 115.2 kbit/s

- F180: Serial Interface module for Belimo MP-Bus, max. 8 actuators and sensors
connectable

Note: For the position of the different elements, please referee you on page 11.
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4 Technical specifications

4.1 General technical data

Supply voltage

24 Vdc £ 10% (smoothed)

Power consumption

max. 12 W (no load current included)

Storage temperature: -25...+70 °C

Ambient temperature operating: 0...+55°C

Relative air humidity: 10...95% r.h. non condensing
Protection level: IP20

Standards

CE: EMC (industrial level),
UL: certificated
Rohs compliant (2002/95/CE)

4.2 Technical data of CPU
(Based on technology PCD3)

User memory (SRAM): 1 MB

Onboard Flash 1 MB

2 interrupt inputs or 1 fast counter | yes

Watchdog relay: yes

Real Time Clock: yes

USB 1.1 slave device yes

Integrated Web/ FTP-Server yes

RS-485 Port 2 up to 115.2 kBaud
Ethernet-TCP/IP 10/100 Mbit/s
Programmable with Saia PG5

4.3 Technical data of Main I/0O-Board

4.3.1 General

Battery Socket and Supervision

Renata CR2032, Lithium 3V

Data protection:

1...3 years with lithium battery

RUN / STOP Switch
States LED Color
Stop without Error Dark
Run without Error Green
Run with Error Red / Green
Stop with Error Red
Halt Red
“Stop with Error” and “Halt” can’t be visually distinguished
RS-232 Port 0, up to 115.2 Kbaud, full equipped
RS-485 Port 3, (rsp. FDL Port10)
1 slot for PCD7.F1xx module Port 1
1 slot for PCD7.R5xx module Slot “M1”

1 slot for SD Card (as option,
only PCD3.M9DDC11)

Located on the bottom side of the I/O board
mapped as Slot “M2”
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3 Functions

3.1 Main Unit

CPU PCD3.M90:
- 1 MB SRAM / Onboard flash: 1 MB (File system)
- Ethernet TCP/IP
- 1xRS-485

On the dedicated I/O board:
- 1xRS-232
- 1xRS-485
- 1x Slot for PCD7.F1xx module
- 1x Slot M1 for Flash memory module PCD7.R5xx
- 1x Slot M2 for SD card memory PCD7.R-SD up to 512 MB
- Battery Renata CR 2032 Lithium 3 V + supervision
- 10 digital inputs
- 5 digital inputs also configurable as analogues inputs 0 ... 10 V
- 12 relay outputs 250 VAC, 4 A (4 of them with change over contact, 3 connectors)
- 8 digital outputs
- 8 analogue inputs, 12 Bit, 0 ... 10V /0 ... 20 mA / PT/NI1000 / NTC10, selectable per
channel with jumpers.
- 8 analogues outputs, 0 ... 10 V, 12 Bit
- 1/0O Extension module connector

3.2 Options:

- PCD7.R5XX Flash Memory Card (For slot M1)
R-550 M04
R-551 M04
R-SD256 SAIA SD Flash memory card 256 Mbytes
R-SD512 SAIA SD Flash memory card 512 Mbytes

- PCD7.F1XX:

F110: Serial Interface module RS-422 / RS-485 up to 11.2 kbit/s

- F120: Serial Interface module RS-232 up to 38.4 kbit/s

- F130: Serial Interface module current loop 20 mA

- F150: Serial Interface module RS 485 wit galvanic isolation up to 115.2 kbit/s

- F180: Serial Interface module for Belimo MP-Bus, max. 8 actuators and sensors
connectable

Note: For the position of the different elements, please referee you on page 11.
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4.3.2 Run/halt push button
The operating mode can be changed while in use or at start-up:

At start-up:
If the Run/Halt push button is pressed during start-up and then released again during one of
the sequences described below, the following actions may be triggered:

LED sequence Action
Orange none
Green, flashing (1 Hz) Goes into "Boot" state and waits for f/w download

Red, flashing fast (4 Hz);from The system starts in the same way as with a flat Super CAP
FW >V 01.08.45 or missing battery, i.e. media (flash, registers etc.), user
program and hardware settings are erased. The clock is
set to 00:00:00 01.01.1990. The backup on the onboard
flash is not deleted.
Red, flashing slowly (2 Hz) The PLC does not start up and goes into "Stop" mode.

Red/green flashing (2 Hz) Stored data deleted, i.e. media (flash, registers etc.), user
program, hardware settings and the backup on the on-
board flash are erased. However, where an external
flash card is used, the program is not copied to the
onboard flash.

In operation:

If the button is pressed in run mode for more than %2 second and less than 3 seconds, the

controller changes to halt mode and vice versa.

If the push button is pressed for longer than 3 seconds, the last user program saved will be
loaded from flash memory.
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4.3.3 Digital inputs: X11, X12

Number of inputs:

10, electrically connected, source operation

Input voltage:

Type. 24 VDC smoothed or pulsed
Hlevel: 15...30 V
L level: -30...+5 V

Input current:

typ. 4 mA at 24 VDC (IEC 61131-2, Typ 1)

Input delay: typ. 8 ms
Over voltage protection: no
Terminals 2 plug-in screw terminal blocks, 10-pole, 5mm for wiring

up to 2.5 mm?

4.3.4 Digital outputs: X1, X2

Number of outputs:

8, electrically connected, source operation

Voltage range:

10...32 VDC, smoothed, max. 10% residual ripple

Output current:

5...500 mA (leakage current max. 0.1 mA)
min. load resistance: 48 Q

Short circuit protection

yes

Voltage drop:

Max. 0.3V at0.5A

Output delay:

Typically 50 ys, max. 100 us for resistive load

Terminals

2 plug-in screw terminal block 10-pole, 5 mm for wiring
up to 2.5 mm?

4.3.5 Relays outputs: X3, X4, X5

Number of outputs:

12, (8 NO, 4 change over)

Voltage range:

250VAC

Output current:

max. 4A AC1 (min> 100 mA, > 12 V)

Contact lifetime

1.5 x 10° operations (4 A, 250 VAC AC1)

Relay coil supply:

nom. 24 VDC smoothed or pulsed, reverse
voltage protected

20 °C: 21.5...32 VDC

30 °C: 21.9...32 VDC

40 °C: 22.3...32VDC

50 °C: 22.8...32 VDC

Contact protection

no, must be made externally for inductive loads

Isolation distance

Contact — Contact: min. 3.0 mm
Contact — low voltage zone: min. 6.0 mm
Output — Output min. 6.0 mm

Terminals

3 plug-in screw terminal block 10-pole, 5 mm for wiring
up to 2.5 mm2

Please note that the state of the:
only.

Digital output and the Relays outputs are writable

It is not possible reading the state of the digital output or relays outputs.
Due to this fact, some instructions (like e.g. COM) do not work.
For more information read chapter 7.5 Digital Output
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4.3.6 Universal inputs Digital/Analogue: X10

Number of inputs:

5, (0 — 10 V usable as digital inputs 24 V)

Galvanic separation:

No

Signal ranges:

0...10 V (analogue) 20 kQ
0...30 V (digital)

Resolution (digital representation):

12 bits

Connection technique for sensors

2-wires

Terminals

1 plug-in screw terminal block 10-pole, 3.5 mm for
wiring up to 1.5 mm?

4.3.7 Analogue inputs: X8, X9

Number of inputs:

8

Galvanic separation:

no

Signal ranges (jumper selectable):

0...10 V Resolution*) 2.44 mV

0...20 mA, Resolution*) 4.88 pA

*) Resolution = value of least significant bit (LSB)

Resolution (digital representation):

12 bits (0...4095) rsp. directly in 1/10 °C

Connection technique for sensors

2 wires (passive input)

Measuring principle:

Single ended

Input resistance:

10 V range: 20 kQ
20 mA range: 125 Q

Input filter: typ. 10 ms (0...10 V; RTC10)
typ. 20 ms (0...20 mA; PT/NI1000)
Input ranges for temperature PT1000: -100...+200° C
sensors NI1000: -50...+200° C
NTC10: -50...+100°C
Accuracy at 25 °C: + 0.5%
Temperature error (0...+55 °C): 1 0.25%

Over range protection:

10 Vrange: +35V (39V TVS Diode)
20 mA range: +40 mA

Terminals

2 plug-in screw terminal blocks 8-pole, 3.5 mm for
wiring up to 1.5 mm?

For the Analogue Inputs, don’t forget to put the jumper in right position (Voltage,

Current or Temperature)
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\ There is no input protection
A in current mode

(20mA MAX!)

4.3.8 Analogue outputs: X6, X7

/,
= [
o=

DEFAULT SETTING | i — Voltage
o
= [

Temperature (PT1000, ...)

Current

Number of outputs:

8

Galvanic separation:

no

Signal ranges:

0...10 V Resolution*) 2.44 mV

*) Resolution = value of least significant bit (LSB)

Resolution (digital representation):

12 bits (0...4095)

Accuracy at 25 °C:

+ 1% £ 50 mV

Temperature error (0...+55 °C):

+ 0.25%

Load resistance

Voltage output 0...10 V: min. 3 kQ

Short-circuit protection:

yes, permanent

Time constant of the output filter:

100 ms

Terminals

2 plug-in screw terminal blocks 8-pole, 3.5 mm for
wiring up to 1.5 mm?
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5 Connection technology

5.1 Numbering of connectors
Pin1 Pin10

M1 \X1 f(Z X3 X4 X5

iﬁfﬁﬁﬁﬁﬁrs.saosnaﬁos
EERRFEREEFEREE

T el __%I:aazsssasﬂ FEEEEERI R
] owm an mgunm %2 R IIII':IIIEIIT{II
Relain OUT - X3 Rslals OUT o li 3 1

e |-

i @

aatisry

Run/halt =~ ===
pus h stop CONNECTORS BELOW

[ il | Saia PCD3:M30

S
Wniversal i - X108 Analog IN-XF | | Analog [N - X§ [CAn ouT - XT
X7 .n.s-z-_|.n 7&34.;:10111:4 3.2 |n

M2 SD

Card X1

X16

5.2 Connector types

On CPU

Power supply, RS-485, Watchdog

and Interrupt Inputs (X13): Plug-in screw terminal block, 8-pole
USB (X18): Connector USB B TYPE

Communication Ethernet TCP/IP (X19): | RJ45

On I/O Board

Digital outputs (X1;X2): 2x plug-in screw terminal block, 10-pole, 5 mm »
Relais outputs (X3;X4:X5): 3x plug-in screw terminal block, 10-pole, 5 mm
Analogue outputs (X6 ;X7) : 2x plug-in screw terminal block, 8-pole,3.5 mm 2
Analogue inputs (X8;X9): 2x plug-in screw terminal block, 8-pole,3.5 mm “

Universal Input (Analog/Digital) (X10): | 1x plug-in screw terminal block, 10-pole,3.5 mm

Digital inputs (X11;X12): 2x plug-in screw terminal block, 10-pole, 5 mm »
' SAURO CIF green
2 SAURO CTF green

I/O Extension (X14): HD 26-pole female
Optional Port1 (X15): RJ-45
RS-485 Port 3 (X16): RJ-45
RS-232 Port 0 (X17): RJ-45
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Callout
היסטוריית תקלות

assaf
Callout
תקלה פעילה

assaf
Callout
ערך פעיל

assaf
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ערך מחוץ לתחום
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מופסק

assaf
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מוכן לעבודה

assaf
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בעבודה/פתוח

assaf
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תפריט קופץ
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פעולה אחורה
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ברז אקונומייזר
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assaf
Callout
אחוזי העמסה

assaf
Callout
 חשמל KW

assaf
Text Box
טמפ ולחץ יניקה

assaf
Line

assaf
Text Box
טמפ ולחץ דחיסה

assaf
Text Box
AC מתח
DC מתח
זרם

assaf
Text Box
צפי KW
יחס דחיסה

assaf
Text Box
שע' עבודה
תחזוקה נדרשת בעוד

assaf
Text Box
טמפ כניסה
טמפ יציאה

assaf
Text Box
עיבוי כניסה
עיבוי יציאה
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Text Box
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assaf
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מצב עבודת מדחס
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Callout
הפעלה והפסקת מדחס

assaf
Text Box
בלחיצה על תפריט זה
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Line
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קביעת נקודת כיול למים קרים יציאה
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לחיצה להפסקת כל המכונה
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הפעלה והפסקת משאבות מים קרים ומי עיבוי

assaf
Text Box
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assaf
Text Box
שעות עבודה של המדחסים

assaf
Text Box
שעות עבודה של משאבות

assaf
Text Box
מדחס1 בעבודה

assaf
Text Box
מדחס1 מופעל

assaf
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מדחס1 מופעל

assaf
Text Box
מדחס1 בעבודה

assaf
Text Box
מאז הטיפול האחרון

assaf
Text Box
מצטבר

assaf
Text Box
שעות עבודה

assaf
Text Box
טיימר השהיה בגמר עבודה

assaf
Line

assaf
Line

assaf
Text Box
מספר התנעות
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assaf
Text Box
משאבת מים קרים

assaf
Text Box
משאבת מים קרים

assaf
Text Box
משאבת מי עיבוי

assaf
Text Box
משאבת מי עיבוי

assaf
Text Box
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assaf
Text Box
מופסק

assaf
Text Box
ידני
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IO ShortText
0 Alarm Reset
1 Alarm 230VAC
2 Alarm 24VAC
3 Alarm 24VDC
4 Alarm Phase Control
5 Alarm Emergency Switch
6 Sensor Circuit 1 Evaporator Inlet Limit High
7 Sensor Evaporator Inlet Limit Low
8 Sensor Evaporator Outlet Limit High
9 Sensor Evaporator Outlet Limit Low
10 Sensor Condenser Inlet Limit High
11 Sensor Condenser Inlet Limit Low
12 Sensor Condenser Outlet Limit High
13 Sensor Condenser Outlet Limit Low
14 Sensor Evaporation Pressure Limit High
15 Sensor Evaporation Pressure Limit Low
16 Sensor Condensing Pressure Limit High
17 Sensor Condensing Pressure Limit Low
18 Sensor Niveau Limit High
18 Sensor Niveau Limit Low
20 Sensor Flow Evaporator Limit High
21 Sensor Flow Evaporator Limit Low
22 Sensor Flow Condenser Limit High
23 Sensor Flow Condenser Limit Low
24 Sensor Ligquid Temperature Limit High
25 Sensor Liguid Temperature Limit Low
50 Sensor Suctiongas Temperature Compressor 1 Limit High
51 Sensor Suctiongas Temperature Compressor 1 Limit Low
52 Sensor Suctiongas Temperature Compressor 2 Limit High
53 Sensor Suctiongas Temperature Compressor 2 Limit Low
54 Sensor Suctiongas Temperature Compressor 3 Limit High
55 Sensor Suctiongas Temperature Compressor 3 Limit Low
100 Sensor Shift Limit High
101 Sensor Shift Limit Low
102 Sensor Hotgas Temperature Compressor 1 Limit High
103 Sensor Hotgas Temperature Compressor 1 Limit Low
104 Sensor Hotgas Temperature Compressor 2 Limit High
105 Sensor Hotgas Temperature Compressor 2 Limit Low
106 Sensor Hotgas Temperature Compressor 3 Limit High
107 Sensor Hotgas Temperature Compressor 3 Limit Low
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134
139
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142
143
144
145
146
147
148
149
150
152
153
154
155
160
161

162
163
164
165
166
167
168
169
170
171

172
174
175
176

Compressor 1 Alarm ModBus disconnected
Compressor 1 Critical Alarm Inverter Temperature
Compressor 1 Critical Alarm Condensing Temperature
Compressor 1 Critical Alarm Evaporation Pressure
Compressor 1 Critical Alarm Condensing Pressure
Compressor 1 Critical Alarm Owvercurrant
Compressor 1 Critical Alarm SCR Temperature
Compressor 1 Critical Alarm Elektronic blocked
Compressor 1 Critical Alarm Winding Temperature
Compressor 1 Critical Alarm Superheat

Compressor 1 Critical Alarm Earth Leakage
Compressor 1 Critical Alarm Shaft Temperature
Compressor 1 Critical Alarm Pressure Ratio
Compressor 1 Critical Alarm Bearing

Compressor 1 Critical Alarm Sensor

Compressor 1 Critical Alarm Soft Starter Temperature
Compressor 2 Alarm ModBus disconnected
Compressor 2 Critical Alarm Inverter Temperature
Compressor 2 Critical Alarm Condensing Temperature
Compressor 2 Critical Alarm Evaporation Pressure
Compressor 2 Critical Alarm Condensing Pressure
Compressor 2 Critical Alarm Overcurrant
Compressor 2 Critical Alarm SCR Temperature
Compressor 2 Critical Alarm Elektronic blocked
Compressor 2 Critical Alarm Winding Temperature
Compressor 2 Critical Alarm Superheat

Compressor 2 Critical Alarm Earth Leakage
Compressor 2 Critical Alarm Shaft Temperature
Compressor 2 Critical Alarm Pressure Ratio
Compressor 2 Critical Alarm Bearing

Compressor 2 Critical Alarm Sensor

Compressor 2 Critical Alarm Soft Starter Temperature
Compressor 3 Alarm ModBus disconnected
Compressor 3 Critical Alarm Inverter Temperature
Compressor 3 Critical Alarm Condensing Temperature
Compressor 3 Critical Alarm Evaporation Pressure
Compressor 3 Critical Alarm Condensing Pressure
Compressor 3 Critical Alarm Overcurrant
Compressor 3 Critical Alarm SCR Temperature
Compressor 3 Critical Alarm Elektronic blocked
Compressor 3 Critical Alarm Winding Temperature
Compressor 3 Critical Alarm Superheat

Compressor 3 Critical Alarm Earth Leakage
Compressor 3 Critical Alarm Shaft Temperature
Compressor 3 Critical Alarm Pressure Ratio
Compressor 3 Critical Alarm Bearing

Compressor 3 Critical Alarm Sensor

Compressor 3 Critical Alarm Soft Starter Temperature

267 Alarm Over Voltage Protection
268 Alarm Voltage Protection
270 Alarm Backup Battery Change

272
273

Maintanance Message Security Valve Change
Maintanance Message Leakage Test Required

275 Alarm Flow Evaporator

277 Alarm Freeze Protection

278 Alarm Delta T Evaporator

279 Alarm Low Pressure Monitoring
2380 Alarm High Pressure Monitoring

283
284
285
287
288
289
291
292
293
311

Compressor 1 Alarm Secure High Pressure Limiter
Compressor 1 Alarm Motor Protection
Compressor 1 Alarm Elektronic

Compressor 2 Alarm Secure High Pressure Limiter
Compressor 2 Alarm Motor Protection

Compressor 2 Alarm Elektronic

Compressor 3 Alarm Secure High Pressure Limiter
Compressor 3 Alarm Motor Protection

Compressor 3 Alarm Elektronic

Maintanance required

370 Chilled Water Pump Alarm Feedback
390 Compressor 1 Low Speed

391
392
429

Compressor 2 Low Speed
Compressor 3 Low Speed
Check Secure Digital Card

430 Secure Card Capacity Full
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Internal pipe Immersion depth
diameter (diA)

D' QIN 171D N7 2N WD DY <120 mm ~15mm
2120 mm ~ s diA

Table 1: Immersion depth of the probe
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1, 2, 3: Indicator LEDs

*LED 1= N7 OUT1j7091
« LED 2 = waan 7w nTmn nimne

SAxx00
SAxx30 %, m/s, I/min, m3/h, °C, 103
SAxx40

SAxx10 %, fps, gpm, cfm, °F, 103
* LED 3 =317 OUT2 joon

4: nnnNoYX 0'0"arT 4 Nan

* D'PIN' IX D'AITN D1INA D"N2IN 70NN DY YPITIN,
* DI0NION DI DNIVNION DA

5: [A]n%n7n9) [V] non?no

*0NM19 NN
* 20m9n W Nna (hold button pressed)

* 700 n7wonn 2¥na naixnn nTR 1w (Run mode)

* N1 10 <Nt 12 0'¥n71 01¥NN) NP1 710/ n)

6: Button [®] = Enter 012'n"

« wxIN VON7 RUN avnn n'w
* NNTAN 2¥N7 MY
* YI7I¥ 10NI9N 1Y NN
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Display| Type Description Troubleshooting
Err Error *.N7pn /e nTne WA DX 9700
No display | Error * Supply voltage too low. » Check the supply voltage.
* Setting [diS] = OFF. » Change the setting [diS] —
10.4.1.
PArA Error Parameter setting outside the | » Check parameter setting.
valid range.
Loc Warning | Setting pushbuttons on the » Unlock the unit — 10.1.3.
unit locked, parameter change
rejected.
C.Loc Warning | Setting buttons on the unit » Finish parameter setting via

temporarily locked, parameter
setting via 10-Link communica-
tion active.

|O-Link communication.




EXV s1191p5%R nivwsns 2new

Danfoss n1an 5w ICAD ox7a (EXV) muwsnin 2inow 2°won 5w MP21Xpnsa DX 1202 2wn 719°0 197
LRENI RITW PARD RIT 7Y T2 70891 79Vn7 DOTYR awn X ,A10 T (stepper) 007w yan X177 ICAD. 1
T 7Y 700 PNNA7 N3 DY 7730 2307 1RY DX 50 X197 ,700 71 ICAD avs Haa

Anon pan VDC 10 — 0 0919 9"y nwATan anpah 33 K17 191 RS

1P nY (@0%M TV WIRw TIN) MR A7 72 017 23 1avah 1001 ICAD nx .2

TWwn> % 2 AMND 2737 ,2027° ANENT 0N L2177 28N WK, Y W IR MNAW D R0 I

917" 287 PODY WK TY

HUT 2892 IR (MM NPYHAYR) "N2IR 2812 Syom N 712 ICAD.3

7R3 MMIR W 1A 3ph 9130 ICAD. 7RII0 vEans

awnnb 1R ICAD 3R non? 210w DAY 175 MK MHwH 21om

ety PLC R

59% NARNI DAL 9120 v Mnng L hweT 20Ty vin X ICAD w non 4

.URTDT VDN TIT AR MR TR

nvio 7197 (Poo 9X) VDC UPS 245 121 nvnh 715° ICAD.S

.NPoD1 Hawna npooR wk> UPS "y 72w5% nioinn

Terminal box is customer supplied.

Yellow (ground)

Gray(+4-20 mA:‘—‘
12345 910 1213
Blue (+420ma)—— | DOOOODOOOODDD | XS 247
5] AD DOZ  DO1
EKC 361
o) f f
SN &
Optional position |
feedback o AB AIA
Only passible DDDODDDDDDDDD
with EKC 347 1415 15 1718 19 2021222324 2526
—
[———— == = = =
\ Opticnal UPS/battery back u I
\ WhiteJ/® p y p
‘-J Brown | ®H 24Vdece |
ﬂGreen @ Power I
[ Supply
| |

& CUSTOMER SUPPLIED
Note: The ICAD is powered by a 24 Volt DC power source.

There are two cables pre-mounted and connected to the ICAD motor actuator. Never try to
open the ICAD motor because the special moisture seal will be damaged.
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The power cable consists of 3 wires:

Green: (-) common (ground)

Brown: (+) positive from 24VDC power source

White: (+) positive from UPS/battery backup (optional(
The control cable consists of 7 wires:

Yellow: (—) common (ground(

Gray: (+) positive 4-20mA or 0-20mA input to control [CAD motor
Blue: (+) positive 4-20mA or 0-20mA output from ICAD for valve

position feedback

Pink: (+) positive 2-10V or 0-10V input to control ICAD motor. Also used as a
digital input with the yellow wire for on/off solenoid valve operation.
White: common alarm (digital NPN transistor output when combined with

yellow wire(

Brown: indicates ICM is fully open (digital NPN transistor output when combined

with yellow wire(

Green: indicates ICM is fully closed (digital NPN transistor output when combined

with yellow wire(

Supply voltage is galvanically isolated from input and output wires.

Supply voltage

24V d.c., +10% /-15%
Load ICAD 600: 1.2 A
ICAD 900: 2.0 A

Fail safe supply

Min. 19 V d.c.

Load ICAD 600: 1.2 A
ICAD 900: 2.0 A
Anolog input - Current or Voltage
Current

20 - 0/4mA

Load: 200 W

Voltage

10-0/2V d.c.
Load: 10 kW
Analog output

20 - 0/4mA

zu_gs ZUM3.

.ar ZUL +3.

Ly

(Y1)

Z

5 8/ 24MB.

—X3Qur ug l?f

tandar|d

W e

Z2xl. O
4O M Ws br
4oM1 oY= of
ICHYS e
ICAD EEDl Zuvoyv 1

Versorgung

L. _—

Expansion \




Alarms

Troubleshooting Tips

42

2SR NIIINSY NINIDI NN

There are a number of alarms which are excellent indicators of improper installation or

set-up:
Description alatl'::n“:ext Comments
No valve type selected A1l At start-up A1 and CA will be displayed
Controller fault A2 Internal fault inside electronics
Input error A3 Not applicable if j01 =2 orj02=2

When j03 =1and Al > 22 mA

When j03 =2and Al > 22 mA or Al<2mA
Whenj03=3and Al>12V

When j03=4and Al>12VorAl<1V

<18Vd.c

Low voltage of fail safe supply A4 If 5V d.c. < Fail safe supply

Check Supply to ICAD A5 If supply voltage < 18V d.c.

Problem

Possible cause and solution

The valve is not working and an A1 is
flashing in the display.

The ICM valve size was not selected in

parameter j26. See the programming
section on page 9.

The valve does not appear to be opening
or closing properly

1. The ICAD was not mounted properly
on the valve stem. Solution: Check to
make sure that the ICAD was mounted
evenly on the ICM valve

2. The ICAD is not receiving a proper
input signal. Solution: Use the service
parameters (;51 for a mA input or ;52
for a voltage input) to check the input
signal that the ICAD is receiving.

The valve position feedback signal is not
working when using customer supplied
controller/PLC

1. A power supply was installed in the

4-20mA/0-20mA feedback loop.

The ICAD motor actuator supplies

the power for the 4-20mA/0-20mA
feedback loop. Selution: Remove any
power source that may be supplied to
the feedback loop.

2. Wiring prablem. Solution: Check the
service parameter ;53 to see what the
ICAD is outputting. If this does not
reveal anything, check the current
output (yellow and blue wires in ICAD
control cable) with an ammeter.

3. The feedback output signal was turned
off in parameter j06. Solution: Check
to make sure the setting in parameter
{06 is correct.

For all other problems, contact Danfoss.
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Customer: Model:# Date:
Project: Refrigerant R134a: serial:#
Chiller | Comp 1 Comp 2 |(Comp 3| Comp4 | Comp5

Cooling Capacity KW

Power Supply V/Ph/Hz

Main Fuse A

Circuit Breaker Compressor A

Evaporator

Chilled Water Setpoint °C

Chilled Water Temp In °C

Chilled Water Temp Out ° C

Evaporating Pressure  bar/°C

Suction superheat K

Evaporator Approach  °C

Water Pressure Drop  bar

Flow rate m3/h

Glycole %

water cooled Cond

Cond water TempIn  °C

Cond water Temp Out  °C

Water Pressure Drop  bar

Condensing Pressure  bar/°C

Condenser Approach  °C

Flow rate m3/h

Discharge Temp°C

Liquid subcooling K

EXV position %

Liquid level Evap/Cond %

Air cooled

Average Running Load Amps Fans A

Circuit Breaker Fans A

Ambient Temperature °C

leaving Air Temp °C

Compressor

Circuit Breaker Compressor A

Running Load Amps A

Running Hours HR

Inverter Temp °C

SCR Temp °C

Motor Temp  °C

Shaft speed RPM

Pressure Ratio
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