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1. PLC overview

1.1. Introduction to the architecture

A PLC is a microprocessor-based industrial control system. The PLC talks to the G-50A using the

Ethernet Communication and a hub.

HUB .
PLC

A hub is used to connect several computers and several G-50A together on the same network.

G-50A

1.2. Introduction to the PL.C

The Mitsubishi Electric Q series PLC consists of different modules. Modules are held in the base

unit.
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1.3. Modules used with the G-50A

The Q series PLC when used with the G-50A consists of 5 different modules and the base unit:

- Q33B-E Base unit

- Q61P-A2 Power supply

- QO02HCPU High speed CPU
- QJ71E71-100 Ethernet module
- Qx40 Input module

- QY40pP Output module




Base unit
The main base unit is used for holding and coupling power

supply, CPU, Ethernet, input and output modules.

The power supply module supply the voltage required for operation to the

individual modules.

The CPU unit is the brain of the system. The CPU will link and interlock all inputs and

outputs.

The Ethernet module is used to interface the PLC to an Ethernet network and therefore

to the G-50A.

Input and Output module

The digital input signals are converted to different voltage levels.

The PLC output module is used to switch external equipment.

The PLC input module is used to monitor volt-free contact inputs.




1.4. Dimensions

Complete package

Wide: 189

High: 98

Deep: 90

Base unit

Wide: 189

High: 98

Deep: 44

Power supply

Wide: 59

High: 98

Deep: 90




CPU unit

Wide: 27

High: 98

Deep: 90

Ethernet module

Wide: 27

High: 98

Deep: 90

Input and Output module

Wide: 27




1.5. Introduction to the indoor unit input and output

The main selling point of the PLC application is not only to interlock inputs and outputs but also to

interlock local inputs and outputs from the indoor unit.

The —E version of the indoor unit (R407C and R410A) are compatible with the PLC.

M-NET M-NET
) TB5 TB3 TB7
B ——— Indoor unit Outdoor
-E (R407C and R410A) unit
INPUTS
OUTPUTS
G-50A
ETHERNET
C——
— Indoor unit PLC
-E (R407C and R410A)
INPUTS
OUTPUTS

1.6. Type of input and output

Types of inputs and outputs are:

- Input: volt-free contact

- Output: 12VDC

\ VOLT-FREE <+— INPUT
————0
§ ) 12VDC > OUTPUT

PCB




1.7. Diagram of the indoor unit input and output

CN32, CNS51 and CNS52 are normally used for inputs and outputs.

Indoor unit PCB (-E)

CN32 CNS51 CN52
v v v v v v v
Input Input Output Output Output
On/Off On/Off Run Fan Cool
Level Pulse Fault Thermo  Heat

1.7.1. Wiring diagram of CN32

NDOOR LT Volt-free contacts X and Y are used to
MAIN PCB . . .
E— ORANGE switch On/Off the indoor unit (level

-

% signal).
5 RED oo g )
3 3
E El BROWN S
FELD WIRING Remote controller On/Off button

- FIELD WIRING g
“Centrally Controlled”.

1.7.2. Wiring diagram of CN51

Volt free contact Z is used to switch
INDOOR UNIT

MAIN PCB On/Off the indoor unit (pulse signal).
CNS1 J OA |

Remote controller On/Off button not

1
2
- |3
4 — (13 99
5 @RELAY x Centrally Controlled”.
— +
me ! Relay X is used to monitor when the

| R G I unit is On or Off and Y is used to

monitor when the unit is in fault.



1.7.3. Wiring diagram of CN52

Relay X is used to monitor when the

fan is running.

INDOOR UNIT W
MAIN PCB RELAY X . .
] ¥ Relay Y is used to monitor when the
y . e .
= indoor unit is in cooling mode (On or
2l RELAY ¥
- | 3 + Off)
4
+

- FIELD WIRING -

Relay Z is used to monitor when the
indoor unit is in heating mode (On or

Off).

1.8. Diagram of the indoor unit input and output using PLC

To enable the PLC, two dipswitch need to be changed on each indoor unit (SW1-9 and SW1-10 set
to ON). CN32, CN51 and CN52 will then be controlled by the PLC.

Indoor unit PCB (-E)

CN32 CN51 CN52
a a a a a y S

v v v v v v
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E Z 7z EZ E 7z 7z £ Z 7 & 7
c L QO c O & O © c O O o Q
O 1 O v O 1 (O O
o (g\| en - (g\] o -+ -+
s g s 5 % Sz =
2 2 = 2 2 o o o
£ E E £E £: &

© O S O



1.9. Input and output - Interlocking strategy

Software input
Hardware input
4 — CN52-5
Software output

On/Off, Prohibit Mode

Different types of inputs and outputs are available:

Air Conditioning settings: On/Off
physical input: input 1 - CN32-2, input 2 — CN32-3, input 3 — CN51-2, input

Air Conditioning settings: On/Off, Mode, Fan Speed, Setpoint, Prohibit

Hardware output physical output: output 1 — CN51-4, output 2 — CN51-5, output 3 — CN52-2,

output 4 — CN52-3

1.10.

Input and output - Examples

1.10.1. Step 1: Set input

Settivg tahle file - Selection of nput source

A PLC tool software is used to set the inputs, outputs and the strategy.

R LmL
Mo, 2 Gereral eouipment
ho.d  Gereral eouipent
Mo, 5 GG0A Mo, P
Mo B G-G0A Mo, 2
Mo 7 G504 Mo, 2

Indzar addreas 001

T o i

= |Indoar address D46
= |Indoor addrass 080

Mo B ALL - (ALl
ho, 1 ALL - [ALL
Mo, 10 AL ~ [ALL
Mo, 11 ALL - |ALL
Mo, 12 ALL - |ALL
Mo 13 ALL - (4Ll
Mo, 14 ALL - [ALL
Mo 16 ALL = |ALL

Mo, of ingut 7

SO e ﬂ

= Clazzif ication | Clas=ification & | Input =oures
e, - g 2-2 (Frem ineot Naold

i 1y
duz)

i 1-2 (Free ihggt g, gy

N32-3 (Fres input Na.2)

alefafafefofefaafajafafa]

KRN R EREREN K 1|1|<|<|‘!1

|Selechng input source relsting to nputoutput

Each software and hardware input may be interlocked to software and hardware outputs.

(1)Setting the input
source number
The objective number of input
source can be set up to 200.

{2)Selecting the input
source
Select the objective input source
from the Classification 1, 2 and
input source columns.

[Next] button

For advancing to the next setting
screen

[Cancel] button
For returning to the initial setting
screen without saving set detail



1.10.2. Step 2: Set output

(1)Setting the output

source number
N i First, the number of objective
P, 0 =l output sorﬂrc;é.oare s_.et. Can be
R Glazsification | Cuipd =ouree = setup to 10, maximum.
Mo, 1 [0nJOFf Deerat iond -|
.2 R n T
o3 G he.d = srow neut =|onioit operytion -] (2)Selecting the output
o 4 G-50& Moo 1 = |Grow Mo 1 ¥ |Hode Dperat fon hd
(N G-Gl4 No. 1 Grow Ho.d 7 |3et Temprature Oozrat fon ] source
Mo.5 GoEUA el oo Na.d T |Fan Seeed Opereticn | The output source objects are
hio. 7 G-Eil 4 Mo, 1 = |Growe Houls x|Prohitit/Farnit Oearation | selected from the classification
Mok G-EiA Bod = orow Ho.25 7 |Prohibi Fernlt [in/0ri] ] 1, 2 and output source columns.
(e G-Gl4 Ho. 1 o HolB0 x|ProhibitFernit [Hodel hd
M. 10 G-ElA Kol = |irowe Na.Bl = [Prohibit/Fernit [Zet Tenpl =
Mo 1 G-5OA o2 = indcor address 001 = |oHEZ-2 [WVOFF] (Froo guimest—tert — [Back] button
Mo.12  G-E0A No.2 = |indoor address 001 = |CHE2-5 [OWAOFF] (Fresfutrut ha.?) hd For returning to the former setting
o 13 BEOA K2 =indear addresz 025 |EHEZ-4 [OOFF] (Fref output Bo.d) ] screen.
Mo, 14 Beneral sauiement = [KIl, 1 = | [0S0t Oeerat ion -
05 General smiement = |N0.32 = [/0FF eerati y -~ [Next] button
/ For advancing to the next setting
Back | Izt | Carncel | screen
|SEIE|:1:|ng output source relating to input/outaut [Cancel] button

For returning to initial setting
screen without saving set detail

1.10.3. Step 3: Set logic

(1)Setting the number of inputloutput to set
The number of sstting input’output can be set up to 200,

(2)Selecting No. of
inputioutput relations

Select Mo, of inpubfoutput
relations desired to be sat.

{3)Selecting the input source
Select the input source from the
classification 1, 2 and input source
columns. Selectable from the objects
being selected on the screen to

Setire miating +5 oot pul

No. of cat

inpubloulnu
No.miaingio [ . zelect input source.
HEEEGE Classification 1 Classifcatian 2 _{3}[R9ferencel bUttDn
Ingat Saur= l EL 3 -1 2 reds | Able to refer from the input
Everi sources st in selecting the
input source.
Satling af outpa = . .
Ha [z \I (3)Event selection of input
© lnzziF icstion 1 CluzxiFizak fan I Oukput zourem Dulpd =arkeni =] S TCrS
T y.s = |
z = = %\ The input event of input source is
L ol T B selected.
LN - |- - -
i s - - (4)Selecting the output
=t El B numbers
Able to refer from the output sources é i The number of output for the
2t in selecting the output source = ] input event being selected is et
— . i i)g\ up to 50.
- |l - - -
' > = =1 -| h_(5)Selecting the output
ek | Fmen | canc | source and detail
The output source and detail are
Setting items refting b nputoutput zelected from the classification 1,

/ 2 and the =t detail columns.
Back] button kY
[ ] / [Cancel] button

For retuming to the [Fi“iSh]hl‘mG" For retuming to initial  setting
former setfing screen. For saving the set detail to retum i 5'1 ot el g
the initial setting screen sCreen withoul saving &




2. PLC option 1 — Hotel application

2.1. Specifications

Entry to each room will be via a card key activated door lock. A volt-free contact shall be
monitored via the appropriate indoor unit’s CN32 (PIN 1 and 2) contact to determine when the lock

has been activated i.e. the room is occupied.

When the card key has been activated i.e. when the volt-free contact is closed (card key located

within door lock) the room will be deemed to be in an “occupancy” status.

When the card key is de-activated i.e. when the volt-free contact is opened (card key removed from

door lock) the room will be deemed to be in an “out-of-occupancy”.

(a) Occupancy. Units should be set to the following status: ON, mode: AUTO, setpoint: [22]°C.

(b) Out of occupancy. Units should be set to night set back.

Should the space temperature drop below [16]° C the PLC shall command the indoor unit to
operate in “HEATING” mode at “setpoint” [19]° C. The unit will continue to operate in this
mode until the space temperature reaches [18]° C.

Should the space temperature raise below [26]° C the PLC shall command the indoor unit to
operate in “COOLING” mode at “setpoint” [21]° C. The unit will continue to operate in this

mode until the space temperature reaches [22]° C.

The temperature sensor located within the PAC-SE51CRA remote controller will measure its

associated room space temperature condition.

Value marked in bold shall be set-up during commissioning.

One PLC can control up to 100 indoor units i.e. 2 G-50A.

It may take up to 5 minutes for the PLC to switch ON the unit to AUTO, [22]° C. This time

delay depends on how many indoor units are connected to the PLC.



2.2. Installation diagram

Indoor Unit

VING
card

M-NET M-NET
| TB7
O/D
ETHERNET

2.3. Installation diagram (key card)

Indoor unit
CN32 1--2
Qo
Relay
240V
@

240V
Power

Supply

Access Light
card 240V




2.4. Equipment list

Model Details Supplier

G-50A / GB-50A  Centralised controller Mitsubishi Electric
PAC-SC50KUA | Power pack Mitsubishi Electric
PLC-QSERIES- | Q series low speed PLC Mitsubishi Electric
LSPD

TG-2000A Software package (CD) Mitsubishi Electric
(Note 1)

TG-2000A Graphical page (1 per 30 indoor Mitsubishi Electric
GRAPHICS units)

(Note 1)

TG-2000A PC High specifications PC running Mitsubishi Electric
(Note 1) Windows XP Pro (Note 2)

PAC-SAB9TA- 3 wire adaptor (1 per indoor unit) = Mitsubishi Electric
EP

Note 1: Optional.
Note 2: PC may be supplied by others. The minimum specification required is: PIII, 256 Mb
of RAM running Windows XP SP2 Professional or Windows 2000 SP5 Professional.

2.5. Prior to site commissioning

4 weeks-notice are required prior to going on site.

Details of the specification and units schedule must be sent 4 weeks prior to site visit.

Dipswitch must be set on all indoor units (SW1-1, SW1-9 and SW1-10 set to ON).



3. PLC option 2 — Control general equipment

3.1. Introduction

A Mitsubishi Electric programmable logic controller can be connected to the G-50A to provide
remote 1/O capability to the indoor unit. Key card access, window locking, lighting, infrared

detectors can be connected locally to the indoor unit to be interlocked with the Air Conditioning.
For instance, the Air Conditioning can be interlocked with a card key system. During occupancy,

the lights will be turned on and the Air Conditioning set to AUTO, 22°C. Out of occupancy, the
lights will be turned off and the Air Conditioning set to HEAT, 12°C (night set back).

3.2. System Overview

INPUTS
OUTPUTS

INPUTS
OUTPUTS




G-50A:
- connected to the outdoor unit using TB7 (M-net) and the power pack PAC-SC50KUA

- connected to the Ethernet network connection (LAN)

PLC:

- connected to the Ethernet network connection (LAN)

Input/Outputs:

- input: volt-free contact

- output: 12VDC

3.3. General equipment connection

Each general equipment requires:

- one input for RUN
- one input for FAULTS
- one output for ON
- one output for OFF
1 . CmiOff status
0 : il _@ ocuiput signal o
1 i x2 Trcuhle_statlus
e ~, output signa
201 R
P | —— Powersupply -——O General
FO ! }{_; Run input signal equipment
COM O T O
1 *b p input signal
NC o DC24V ¢35 o
Qx40 Power supply
terminal block Power supply 'S
0 O-— @“‘ﬁ
|
i
b

T i
O Ly Requires connecting as power

source for internal supply

I
i
%c' i If not connected, LED of QY40P
H : I will  light but without signal
Internally F | I output.
supplying :
P“”EFEDEELDE Be careful for connection as
o — the polarity of the power source

QY40P _f differs from that of QX40.
terminal block Sl s
Site connection




Each input and output module will monitor and control up to 8 general equipment. Each PLC can

control up to 4 input and output module which means 32 general equipment in total.

3.4. TG-2000A

TG-2000A is a software package that controls up to 40 G-50A i.e. 2000 indoor units.

TG-2000A 1

File Configuration Wiew Tool Help

Functio

Monitar - & A Energy Snstem 2 -
bt Histary Filter reset Curmulative time e S ‘whale building Black Flaor IStand j -
WALL MEZAOPRV  PEHPIGALH PRATLSGAl PEHDISESH PUMY-PLLYMA
5 Auto £ Heat E
[waie | [ wai | [ warL || DUCT | | rLook g . - g
ﬁ | Service  Cool  Service T
273
Lecture
Cool Heat
W W
Heat z AT | 4 WAY DUCT DUCT Service Service
D “Wf e L 7 || seRvIcEROOM
W L
Heat Heat %
e E eate  Cool ool Heat  Cool Coal
et ﬂ_ W W W
Tiating Training  Traifing  Traifing  Training Contralz  Suitcasze Suitcase phiele
OFF
" ; ;
= 2 TG-2000
Lecture FQRY ; PC
TMF-E TMF-C TYEM-4 WEE GE
-WALL -(LSI]A
LECTURE ROOM TRAINING ROOM CONTROLS 11005":IE B e |
YMF-B(SEl: PEFY-P40VGM YEM-4 /SR3: PMFY-PAOVEM-4 TMF-4 TMF-C YMF.E PQRY r r
YMF.E [ $R2; PEFY-P40VGM YEM-4 /SR4: PLFY-PEOVAM-4 i
YMF.E/CRl: PEFY-P40VGM YEM-4 /SRS: PLFY-P-VLMD-B F ! F F F F - CN3z2 CNE22  CN32-3
YMF-C/LRl: PEFY-P20VAM-4 PQRY/TRl: PEFY-PHOVMM-4
YMFC/LE2: PCFY-PAOVGM-A PORY/TR2: PEFY-PZVMM-A MITSUBISHI
YMF-C/LR3: PFFY-PS0VLEM PQRYITREf PLFY-PR2VEM-4 Miske st that the M-Neris set-up as i " ELECTRIC
e S 2 Changes for the Better
PQRY { TRS:  PEFY-P32GM-4 Ris

G-50 Momal Etc. Unit Abnomal  WHM Mormal

I E Stop I g > Error(Unit) | Floor batch process |

| 08/04/2004 029 o

@%

| Flunning operation, prohibit operation and schedule operation are possible.

General equipment may be controlled from TG-2000A. General equipment connected to the

programmable logic controller may be controlled under schedules (today, weekly and annual).

TG-2000A can control up to 20 general equipment PLC and therefore 640 general equipment.




3.5. Interlocking

A software and hardware input can trigger up to 50 software and hardware outputs.

For example:

A software output could be: - TURN ‘ON’ UNIT 1 and UNIT 2
- SWITCH UNIT 1 mode to AUTO
A hardware output could be: - SWITCH digital output (CN52-2) ‘ON’
Settings changeable via a software output are: On/Off, Mode, Fan speed, Setpoint (19°C to
28°C or 12°C in Heating mode), Permit /
Prohibit

3.6. Equipment list

Model Details Supplier
G-50A / GB-50A | Centralised controller Mitsubishi Electric
PAC-SC50KUA  Power pack Mitsubishi Electric

PLC-QSERIES-  Programmable logic controller Mitsubishi Electric
HSPD high speed CPU

PLC-10-QX40- Input and output module for the Mitsubishi Electric

QY40 PLC (general equipment)
TG-2000A Software package (CD) Mitsubishi Electric
TG-2000A Graphical page (1 per 30 indoor Mitsubishi Electric
GRAPHICS units)
TG-2000A PC High specifications PC running Mitsubishi Electric
Windows XP Pro (Note 1)
Power supply 24VDC power supply Others
Note 1: PC may be supplied by others. The minimum specification required is: PIII, 256 Mb

of RAM running Windows XP SP2 Professional or Windows 2000 SP5 Professional.

Note 2: 3/5 wire adaptor may be required to connect general equipment to the indoor unit.



4. PLC option 3 — Energy monitoring

4.1. Introduction

Pulses power meters can be installed to a group of outdoor units to monitor the energy
consumption. Power meters are connected to TG-2000A via a PLC to provide individual billing.
TG-2000A reads the total energy consumption from the PLC and distributes it across the indoor
units using indoor unit factors. Indoor unit factors are dependent of the running time of the unit, the

size of the unit and the load of the unit.

4.2. System Overview

3 PHASE SUPPLY

—I.‘ _:§]
PULSE T

I. _:g
INPUTS s




G-50A:
connected to the outdoor unit using TB7 (M-net) and the power pack PAC-SC50KUA

connected to the Ethernet network connection (LAN)

PR323:

- connected to the outdoor unit power supply using current clamps
able to connect up to 5 outdoor units to one single meter

- connected to the PLC using 2 cores cable (pulse signal)

PLC:
connected to the Ethernet network connection (LAN)

4.3. Meters installation

 m— | —

1 C€ Power Rail  [rst

| | Ia[
&

B @mhlmbrmm J_l-o

 m— |

;;;;;;

Wi [E]

[6 558 3 3

Meters must be installed using current clamps.
Meters will be connected to the PLC via a 2-core cable (pulse signal). Each meter will use on input

of the PLC.

Vn
P1_P2
Vi GEET > _ City Multi
Sl P2 S Outdoor(s)
V2 oy > —
v 51 s2
P12
2 f-Y-Y-'\ =
V ) S 52
{8 g i
2N A / A Z
I\\‘:'E;/] & L8]
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Y SUPPLY
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x1

‘DO—:—C_

1|:I—|—~' o

o

smmm o

Fo
ComM
NC o |
QX400
terminal block

4.4. TG-2000A

X2
o o

o

DC24Y
Fower supply

One input monitors one meter pulse signal.

Each QX40 input module includes 16 inputs and therefore can

monitor up to 16 meters.

2 QX40 input modules may be connected.

TG-2000A is a software package that controls up to 40 G-50A i.e. 2000 indoor units.

TG-2000A

File Configuration View Tool Help

Function selects

Moritor /

Display units

i e Hi Energy Spstem " -
Deein History Filter reset Cumulative time e e ‘Whole building Block. Floor |‘| st Floar Morth j <
utoHeat
F 1 i i
AutoCool AutaCool @%'D
AR Figsﬁ
- - @
Div-Dire Division
L AutoCool
&) =

G-560 Mormal

Etc. Unit Mormal

WHKM Mormal Floor batch process |

| Running operation, prohibit operation and schedule operation are poszible.

IE E Fun Ii E Stop Iﬁ 3 Error(Unit) |
| | |

[17/08/2004 [13:22 y

TG-2000A can monitor up to 5 energy monitoring PLC and therefore 160 energy meters (16
INPUTS x 2 QX40 x 5 PLC).




To access the Energy Monitoring data, click on Energy Monitoring button.

TG-2000A

File Configuration View Tool Help

g;;rlfaotiro’:w History Filter reset Cumulative time Enr;iritggring 2gztisment | Whole bulding Block: Floor |‘| st Floar Marth jzl
Charge block Waﬁhourmeterl 01/03/2004 — 31/03/2004
01/04/2004 — 30404/2004
01/05/2004 — 31/05,/2004
Black name Apportioned eleciric power [kih] | Apportioned charge [GBF] rIndividual specification—
Three months Two months Last month Three months Two months Last month
before before before before Diate specification
Outdoor Unit Mo 51 BEOE 1397 4] 1221.4 17654 280.22 360,98
Individual output
Outdoor Unit No. 56 3030 754.3 755.5 3212 222 21360
Outdoor Uit Mo, B0 4258 8455 8123 131.48 235.38 23460 ~\Whale building ohject—
Cutdoor Unit Mo.B& 4460 8675 46.8 141.14 259.95 11.42
W'hu!g term day
Outdoor Unit Mo.71 aa7e 1810.4] 165911 26078 B33.36 432,92 specification
Lossnays o0 0o 0.0 oo 0.oo 0.00 ‘whole building cutput
Settlement date
designation
Electric power under stop
Charge set

Black characters  Mormal
Fed characters  Abnarmal
Elue characters  Maintenance

L

Fe-calculation

Total 26332 BETRT 45271 802.06 162114 1,325,562

G-60 Mormal Etz: Unit Morrmal wHM Mormal

17/06/2004 1322 v

Block will be displayed with the energy consumption in kW.

Block can be set-up for:

- single units
- group of indoor units
- outdoor units

- group of outdoor units

Data will be shown for the last 3 months.

TG-2000A must be running at all time to record the data. If TG-2000A has been switched off or if

TG-2000A can not communicate with the power meters, the energy data will then be corrupted.

Any corruption of the data will cause the data to be red (error).




The energy data can be exported to Microsoft Excel. A macro supplied with TG-2000A on Excel
will be used to display the bill and the cost.

4.5. Bill layout

The macro will generate a standard bill.

X Microsoft Excel - Bookl =181
ﬁFi\e Edic Wiew Insert Format Tools Data Window Help Acrobat ;Iillﬂ

ew = wmmgl_nwww ]

K v [ -

Arial -10 - B I H|§ |_|§/ 3 00+0|‘;
E3 =] =
A | B | c | D [ E | F =
| 1 |The air-conditioning charge support tool Il
2
| ‘ Air-conditioning I
ﬂ charge ' ear
4 Printing form ohject
L|R00m 101 Creation |
| 6 |
7
8 |Airconditioning charge Block{Standard) Those with unusual data
9 |Costs calculation term:01/07/2003 - 31/07/2003
Apportioned Air-canditioning
| 10 | Block name consurnption amount Use power rates Standard charge charge sum total
11 [kWvh] [GEP] [GEP] [GEF]
12 |Room 101 20 a a a
13 |Room 102 13 1] 1] 1]
14 |Room 103 15 0 0 0
15 |Room 104 18 1] 1] 1]
16 |Room 1056 7 1] 1] 1]
17 |Room 106 g a a a
18 |Room 107 12 1] 1] 1]
15 |Roorn 108 11 1] 1] 1]
20 |Room 109 2 1] 1] 1]
21 |Room 110 2 1] 1] 1]
22 |
E
24
[ 25 |
| 26 |
27 |
28 |
| 29 |
30 -
144 | » [ M ] Charge(Block) £ Eil form [4] LIJJ
[locn \nOCH4|> L-A-=S=S0d

Ready 1 N o v ]



4.6. Equipment list

Model
G-50A / GB-50A
PAC-SC50KUA

PLC-QSERIES-
LSPD

PLC-I0-QX40-
QY40

G50-EC
PIN Code

TG-2000A

TG-2000A

GRAPHICS

TG-2000A PC

PR323

Current
Transformer

24 VDC power
supply

Note 1:

Details

Centralised controller

Power pack

Q series low speed PLC

Input and output module for the
PLC (general equipment)

Software license activation

Software package (CD)

Graphical page (1 per floor and
per 30 indoor units)

High specifications PC running
Windows XP Pro

Powerrail 323 kW demand and
kWh

15 series moulded case current
transformers (Hobut)

24 VDC power supply. The PAC-

SC50KUA cannot be used

Supplier
Mitsubishi Electric
Mitsubishi Electric

Mitsubishi Electric

Mitsubishi Electric

Mitsubishi Electric

Mitsubishi Electric

Mitsubishi Electric

Mitsubishi Electric
(Note 1)

Northern Design (Electronics) Ltd.
228 Bolton Road, Bradford

West Yorkshire, BD3 0QW, England
Telephone: 01274 729 533

Northern Design (Electronics) Ltd.
228 Bolton Road, Bradford

West Yorkshire, BD3 0QW, England
Telephone: 01274 729 533

Others

PC may be supplied by others. The minimum specification required is: PIII, 256 Mb
of RAM running Windows XP SP2 Professional or Windows 2000 SP5 Professional.



5. PLC option 4 — Load shedding

5.1. Introduction

The PLC with the use of G-50A(s) and power meter(s) can monitor the power and limit the

maximum energy consumption.
The PLC will read the power consumption using power meter(s) and will reduce the consumption
or / and turn off units, group of units or complete system according to the energy consumption

limits set-up.

One PLC can control up to 5 G-50As.

5.2. System Overview
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G-50A:
- connected to the outdoor unit using TB7 (M-net) and the power pack PAC-SC50KUA
- connected to the PLC using Ethernet connection (LAN)

PR323:
- connected to the outdoor unit power supply using current clamps
- able to connect up to 5 outdoor units to one single meter

- connected to the Programmable logic controller using pulses signal

PLC:
- connected to the G-50A using Ethernet connection (LAN)

5.3. G-50A and PLC

4 different energy consumption limits can be set-up. Some energy saving options can be assigned to

each energy consumption limit.

For example:
The limit of your building energy consumption is 100 kW.

Level 1: 70 kW Level 2: 80 kW Level 3: 90 kW Level 4: 100 kW

Level 1 (70 kW): Units would be set-up to lower up and down the setpoint by 2°C

automatically 9 minutes every 30 minutes.

Block 1 AC - Training Copy Paste
Level Control Methaod Control Time {per 30 minutes)
4 |EWone [rz2°C [Fan [\OFF B B B M= Bz
3 |WWone [x2°C [Fan [CFF BB B Pg Ms fao
2 |WWone [rz2°C [Fan [[OFF B B B M= Bz
1 | hone M:2°c [Fan [OFF 3 B B B Bz
0 |WWone [t2°C [Fan [CFF B B Pg s Pz




Level 2 (80 kW): Units would be set-up to “fan only” automatically 15 minutes every 30

minutes.

Block 1 AC - Training Copy Paste

Level Control Methad Control Time {per 30 minutes)
4 |WWone [t2°C [IFan [\OFF B B B M= Bz
3 |EMone [rz2°c [IFan [IOFF BB s Pg s fao
2 |lrone [lzzec JJFan [OFF 3 e 2 s [z0
1 | mone J:2°c [Fan [OFF 3 B B M= Bz
0 |NHone [t2°C [IFan [IOFF B B fg s fao

Level 3 (90 kW): Units would be set-up to go to Fan only mode automatically 10 minutes

every 30 minutes. Also outdoor units capacity will be reduce to 60%

automatically 15 minutes every 30 minutes (10HP becomes 6HP).

Address 20 Restaurant Copy Paste
Level Maximum Capacity Cantral Time {per 30 minutes)
4 |Boo% [oow% [arm [70% [E0% B B B Nz Bz
3 |l100% [le0% a0 [70% H60% 3 8 [ [15 Jo
2 (Moo [o0% [so% [70% [60% B3 s (8 (15 [
1 (Boo% [ao% [are [70% [E0% B B B Nz Bz
0 (B1oo%w [laow (a0 [70% [E0% B B B Nis B

Level 4 (100 kW):  Maximum limit reached. All units to be turned off.

Block 1 AC - Training copy Paste
Level Control Methaod Control Time {per 30 minutes)
4 |‘mMone [z2°c [Fan [OFF 3 '8 [g [1z Jse
3 |EMone [r2°C [Fan [\OFF B3 Ns N Mis fao
2 |Mhone [zec WFan [OFF 3 fe F Ws [z
1 |‘mone W:2°c [Fan [OFF 3 Be B Bz Bz
0 |BWone [t2°C [Fan [\CFF BB s fg Mz Pz




5.4. Meters installation
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Meters must be installed using current clamps.
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Meters will be connected to the PLC via a 2-core cable (pulse signal). Each meter will use on input

of the PLC.
1 . . .
0 A El One input monitors one meter pulse signal.
i %2
LI S
20| Each QX40 input module includes 16 inputs and therefore can
R
P i monitor up to 16 meters.
FQ!
COM oa:—{
NC o | pC24v 2 QX40 input modules may be connected.
Qx40 Power supply

terminal block




5.5. G-50A set-up

/3 MITSUBISHI Air Conditioner Control System - Microsoft Internet Explorer

Fle Edit Wiew Favorites Tools Help

deBack v = - () [F] &3 @search GdFavortes Preda (B - S W-EH 0 O B

Address I@ http:/f10.226,65, 168/9-50/enadministrator, html

x| @ |Links =

Google -| | Bpsearchweb @ ocachsie | hnews | Ehraceinfo - @jUe - A Highice
Functions 1 Functions 2
Pealk Cut
M Peak Cut
PLC Software Level Electric Power
for Demand Input m IP Address ) . . 7 l— o
PAC-YG41COA Contralled G-504] 4 i i i 5 l— o oT]
@ nitizlize 4 | 2w - e
Electric Amount —
Count Saftware i JL d A o
+ oo K Kini
PAC-YG11CDA
@nitisize | P Address . I . moc . Temperature difference betwaen set point and inlet
Dl Board 1 = =0 vI \With this limit or greater difference, indoor units will not be
controlled on level O
{ Pulge Unit ) Kih § pulse
0 | 2
Address 44 AirCon center Copy Paste =
Level Maxirmurm Capacity Caontral Time (per 30 minutes)
4 |Hroow [loow [0 [70% [lE0% Bl g s [:
3 |Hoow (oo [Bow [70% [lE0% Bl e s (=
2 oo (oo o [70% [lB0% Bl e s (=
1 |oo% [lanw [sow [70% [lB0% B s 8 5 [=0
0 |00 [lane [sow [70% B0 B s 8 s [z =
[~ Baich Operations [~ Baich Operations
®Refresh Save Seftings @

]

5.6. Equipment list

Model
G-50A / GB-50A
PAC-SC50KUA

PLC-QSERIES-
LSPD

PLC-10-QXA40-
QY40

G50-PC
PIN Code
PR323

Current
Transformer

Details

Centralised controller

Power pack

Programmable logic controller
Input and output module for the
PLC (general equipment)
Software license activation

Powerrail 323 kW demand and
kWh

15 series moulded case current
transformers (Hobut)

Supplier
Mitsubishi Electric
Mitsubishi Electric

Mitsubishi Electric

Mitsubishi Electric

Mitsubishi Electric

Northern Design (Electronics) Ltd.
228 Bolton Road, Bradford
West Yorkshire, BD3 0QW, England

Telephone: 01274 729 533

Northern Design (Electronics) Ltd.



