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System Specification

4.1 NLAP-WEDC (Waste Incineration Demonstration Cycle) and NLAP-IPP
(Incineration Power Plant)
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System Specification

4.2 NLAP-IPP Process Control System
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Foster 5 MLAP-IPP Process Control System

Introduction aeiia |

A pmgrammabie kagic cantraller (PLE) is an indusirial computer control I that has
heen ruggedioed and adapted for the cantral af g processes, and that v
manignrs the stkabe of input devices and makes decisions based vpon a custom pragram o control the
state of autput devices.

A PLEs functions ane divided into three main mtegonies: inputs, outputs and the CPU (Figure 1] PLCs
captune data from the plant floor by monitaring inputs that machines and devices are connected to.
The input datais then processed by the CRL, which applies logic ta the data, based on the input state.
The CPU then executes the usercreabed program logic and cutpuets data or command s to the
machines and devices & s connected to,

Salar prassure contral

Turbsine pove ming sysiem

| = 2wy
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« MALVE: For the value contral thers are 2 modes: : : ] -
-AUTORMATIC: The valve will be controlled astomatically depending an the turbine- F Calar indicatian far states (Teat fioks): A Qi el |
. -Red -3 FalseCLOSED - .
speed set point saved in the PLC (the set paint can be sither the default value er & =
e e sy
- - - N H s
;‘mn this mode its possible ta control the valve manually by writing an opening T Dot i g Rk tea) ke A il P
« TURBINE SPEED: Cansidering the setpoint thers are 2 modes: “““”"“*""‘]’_m”‘“::;“_ . . e i“’;r‘* g
- AUTOMATIC: The valve (if in autematic-mode} will be contralled depending an the - = A N ALUTCIRBITIC bbb A g - AR gl plotd S g L=
default turbine-speed-set point saved in the PLC. m;‘ﬁ“*mﬁ“".“"“n“‘“ manually gl 4”‘;-3‘:}?‘;"‘;’::’:;‘;" E:;:‘_'
- -MANUAL: In this mode its possible to set the setpoint manually, By writing & setpaint, (LI ) AERA e
the wabve [if in autamatic-mode) will be contralled depending an the written setpaint. T s TT:“:::E.:EMH:: ""':m gl P B R et - AR 1 'J"‘W“Iu'l'
For more details, see the PLC documentation. et 11 = L=t A i il g
s st 3 ol s || 7RIV i AUTOMATIC . Cicking thebuttan will
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PLC, 0y oty o Jronlidl g gl Bl bl 13 e el {832 | | a0 IROMATIC: In this mode its not posshle to set any setpoint My vl ) ot e g e
manualk: The vahves wil be controlled dependingon the defaul < S Sl lekah e SiiPLE.
pressure-set points saved inthe PLE. = el e g s 3 Rl e e

SMANUAL: In this made its passible to set the setpoints manualy sl « e i 418 I8 e g sl
By wriing a setpaint, the valves wil be controlked depending on Tnall ke e ais! otabaaall  oKod
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Incinerator Regulating System i alka

" sl
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+ Colorindication for states (Text it gt o b
fields): For supply fan, exhaust fans, waste matar; o o [ sy | = el -
“fied - False/OFF e K
-Graen - True/ON
+ Color indication for control commands {Buttons): Far supply fan, exhawst fans, waste
motar:

~Red-#False/OFF Command is send [the state field should alsa be red (OFF])
~Green—#True/ON Command is send (the state field should alse be green (ON])

IMPORTANT NOTE:

- the burtons have a different color than the state fislds, that means samething is wrong with the
sensor or the actuatar.

- the buttons don't change the color by clicking, that means something is wrang with the
connection.
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4.3 Ashes Recycling

AECENAR

Association for Economical and Technological Cooperation
in the Euro-Asian and North-African Reglon

Poster 3

Ashes Recycling
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INTRODUCTION 2

.

Waste to energy is an emdronmentally fiendly mathod of
reducing the mass and wolume of nen+ecydable waste that
‘would otherwise require landfill. The resulting ash,
although largely inart, may contain heawy metal
concentrations that require processing to comply with
regulations, meet production standards for a usable
product, and ensure the long-term stability of the metaks
‘when the ash is used. Heawy metals such az lead and
cadmium can be tosic to biclogical systems if they are
prasent in high enough concentrations. Fly and bottom
ashes from fuel ol power plants and ail refineries may
contain hazardous trace elements, such as heavy metals,
‘which have a negative impact on the emironment with
time

rade
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Technology of separation

ol it

Sobvent extraction, or liquid-liquid extraction is a separation

technique Eothermal in a heterogeneous liguid medium.

The methed is based on the existence of a difference in the

solubility of a substance in tveo immisdhble liquids. The
process has three steps, as shown in Figure 3(b):

- hficture: of the two immisdble liquids, one of them
containing the sclutz{ashes),

-Oitaining physico-chemical equilibrium, b=ading to
demixing,

-Separation of the two new Bouid phazes obmined based
on the difference of densities.
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'.: shredder to rermave the magnetic content

System of recycling sl sile) ol

o Samples of fresh bottam ash ane taken

from the incineratars and dried at 25° C.
Thwen manually separate unburned parts.
such as serawy, wire and plastic. The sample
ane reduced 1o a size of 500 pm usinga

[irar ramenal). Bottom ash sarmplas
[tailings and concentrates) were subjected
to filtration tasts in ordes to obiarv thi
mineral recoverability of the samples and
to impreve the parameters, [t s important
to reduce the see te 500 microns by using
ashradder to remavi the magnitic
content. The sohution |5 filtered and placed
in & saries of colurmng when th liquid i
mibxed with suitable bguid edractons o
saparate the minerals from the solution
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Extraction column g sadail 3 g

Extraction column is a kind of column
extraction eguipment of medhanical stirming,
it is composed by upper settiing chamber,
emulsion chamber and bottom settling
chamber. the emulsion chamber is cinder
type, and is divided into several extraction
«chambers by static ring baffie, there is a fixed
turn plate between two static ring baffles,
and rotating with shaft together. When
work, heavy phase{aguecus]and kght
phase{arganic phase] enter the equipment
from columin top and bottom respectivehy,
and contact courter curmernthy in column.
Under fixed tum plate stirring, the dizpersed
phase formed small droplets, to enlage
mass transfier area and finished extraction
process, and then Heavy phase and light
phase discharge from the different exts.
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initial mix

solvent

rich mix

poor mix

mixing demixtion

Figure : Principle of 2 separationstage by obtaining a balance

Practically, the initial mix containing selute B disselved in the diluent A, is contacted
with the solvent 5. The salute B (generally more soluble in the solvent *S' than in the
dilunt 'A' ), passes from the solution [A+B) in the salvent (S+B) , the solvent enriched in
solute |5+8) is the extract (rich mix] while the dilvent depleted solute is the residue
(poar mix).

50 the substance B placed in contact with two partially miscible selvants or immiscible 5
and A is distributed unequally between the twe phases that are formed when the
physlcechemical balance is reached.

In arder to transpeort the material as quickly as possible, the area of the transfer surface
is Increased by varieus artifices. These objectives can be ebtained in a celumn.
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Mounira Sayah / Midaa Fatfat, Aecenar November 2021
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5 NLAP-IPP (Mechanical Design (CAD))
5.1 Total Plant







NLAP-IPP (Mechanical Design (CAD))

FreeCAD Model of NLAP-IPP at Masjid as-Salam (FCStd file) (Last version:

13042022) 130422NLAP-IPP_atM
asjid_as-salam.FCStd

Total Plant

17


http://aecenar.com/index.php/downloads/send/5-nlap/825-nlap-ipp-freecad-file-fcstd

5.2 Incineration Room

R

050522NLAP-IPP_Incin
eration-Room.FCStd

18




NLAP-IPP (Mechanical Design (CAD))

Taking distances for reengineered CAD drawings:

14
19
1
|
5
i
i.
i
’?

=

WhatsApp Video
2022-04-30 at 13.58.4
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5.1 Turbine Room




NLAP-IPP (Mechanical Design (CAD))

R

280422NLAP-IPP_Det
ailed-steam-turbine-r¢

5.1 Waste Inlet and Waste Outlet

5.1.1 Overview

¥ AECENAR

_" Association for Economical and Technological Cooperation
in the Euro-Asian and North-African Region

Demonstration Plant NLAP-WEDC at Masjid AS-SALAM in Tripoli-Lebanon

Municipal waste Inlet Bottom ashes Outlet |

Containers

Magnetic
conveyor

container

Jana Ghemrawi,Rouba Ghemrawi @AECENAR December 2021
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5.1.2 Waste Inlet And Outlet , Shredder And Blower Detailed Design

FreeCad v-g»hm"

Jana Ghemrawi and Rouba Ghemrawi

Shredder

Station




5.1.2.1 Calling conveyor supplier
Marcel Farah: 03273335

For these dimensions: 7500 to 8000 usd.







ﬁ- Insert length

Length: EEm @E

_____ Mame (optional)

HUH B 615 G 5 E 1 .51
B E B RS BEEFE B
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Suppliers and prices.
Product Suppliers Phone Price
Inlet Conveyor |Marcel Farah 3273335 7500-2000 usd
Masser Krayem |76911737 X
Shredder Masser Krayem |769117338 0002000 usd
Blower+duet Masser Krayem |76911739 2000 usd
Container{ém) |X ¥ 2900-3300 usd{Australia online)

25






Excel file: Highlighted prices are from ALI BABA.

PPPPP ct Price usd

Waste belt conveyor 3600-3800
we 200300

inlet conveyor 7500-3000

i elt conveyor 150

|stage 145165

contai ner 2550-3100

shredder 7000-5000

et+blowe [ i)
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Excel Sheet
Product [price  [dmensions  lomcuctmeterisl [poductostsk |

waste bel|33500_33500 120 cmx 40 cm belt material : PVC P U Rubber steel | weight: 300 kg belt speed: 0.3 1.6 més / hest resistant
comeyor f3200_5300 Bl cm _ 38 ecm Steel'Rubber Advantage: excellent friction / long life

inlet come 37E00_S8000 540 cm=70cm = =

waste sort| 3150 100 cm = 100 cm carbon stesl single gros weight: 70.000 kg

stage 3145 3165 10 m'2 Alumninium Alloy TB0E1 - T6 certificate: TUV, IS0

container |32850 33100 20 ft/ 600 cni = 200cm |SPAH [Corten-A) CSC cedification / capacity:33.4 m"3

shredder |37000_35000 70 cm « 70 cm = =

Duet+Blow 32000 = ® =

Highlighted prices ar from alibaba.com

insge el comeyar 5350033500 120 cmx 4Jcm [belt matenisl - PVC P U Rubber stesl weight300 kgl bek speed-0.3_1.8mis / hest resistant
iw_,wfﬁm 5200 3300 50 cm _ 350 em SteslRusber Advanizge-excellent fiction | bng e

i'nblcoma]'ol 57500_$5000 540 cmx T0cm ® ®

Emdesnﬂ' belf comveyar 3150 100 cm x 100 em carbon stee| single grs weight: 70.000 kg

Qq;e 3145 5185 10 m'2 [ Aluminium Alkyy TH0G1 - TH ceriifoate: TV |

: cordainer 32350_33100 20 &/ 600 om x 2Klcm |5PA-H (Coden-A) C5Conrificafion | capaciy 3 4m*3

Eﬂnedcler $7000 53000 70 o x 70 om ® ®

* Duset+5lower * x ®

imagnefic sepamtor $1000_$20000 0.05_ 1mm ® W gnefic: intensity 12000_15000GS IMetor power 22 JKW weight 700_1400 Kg
:magnefic comeyor 35000 5890 om x 2320 em » 2310cm Rubber |Capacity:39% | cerifcafion: 150,565 .CE
iﬂﬂ |§3164 200 cm length sheet meta | magnetized) [Mofor 380 v

Highlighted prices are flom alibsba com

Black and Whille mining supplies

T N A

30







BU0396729 m
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Container size







Container dimensions:

8x0.67x5.2 m

800 kg waste per hour produce 338 kg ashes
300 kg waste per hour produce 126.75 kg ashes
1 waste cube : weight 25 kg ; size 10%

300 kg waste equivalent to 12 cube

126,75 kg wate equivalent to 5 cube
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6 Mechanical Realization

Ayl sllsig B ol dcs 6.1
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(cooling cycle) x il 6,7l s shc/ 6.2

TODOs 6.2.1
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sl Alsi go Jussill slel g g sl 53l us 6.2.3




sl 3,5 Jsisg sl 6.3
21_10_20 Test 1 Steam Cycle: 6.3.1
L) L

55155l yolido duiis a8 + oluall L3uoll dies 6.3.1.1
A '
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condensor valve Jlg Soadl o il valve S o0 S 6.3.1.2
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5,150l 50 oS0 S + oliall i ¢ 38 ,50ll Jleal tESET 6.3.1.3
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expansion valveJ g 5 kaall gl

IPC

current pressure

3 0 BAR

current aimospheric valve opening

condenser valve opening
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6.3.1.4 test2

'@jw‘ Ol A condenserd! <o g o S
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U‘J’LU y\yxjw\gﬁ.fj.’a'jﬂ

condenser valve J % o
JASIL Jlaill and o
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S5 gl o] dlisg gaill S 6.4
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dhsall Jo> witao cuS,i 6.5
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6.7 J &8/ piltl LU adaiturbine
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6.8 J dly adaexhauste fan §/ic ¢
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S Ay glhoci 6.9
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condensor Jlc safety valve <u$,i6.70
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Ll gl 6. 13
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S ol Sl S 6. 14
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turbine J cy; 4ueib. 15
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(turbine) cy il daaso cuwlilpex J cuwll Jiu/6. 18
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Liutigargon Jb discharge valveJ/ an66.27
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turbine J/ radiator cwii6.22

-
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<yl voltage wke Jaasd turbineJ/ se regulator 4ls/6.23
s :

i/

J! Olrpm sensor 34 E—s-: Jii (l

IV 3 iy 15 3 myl lay)
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valve JI oY 34 valve
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JV o 4 e (condensor

valve manuel)

116



5l G B 26 J U b
o OB Olgad 549 CA(LE.&

e

& exhaust fan J) oda O

tw)i.,\wod ¢ Il ddes

Josll e B B By




l>iais manuel turbine valve J/ :66.27
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Sey atmaospherique safty valve cuS,i6.37
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@las) s/ 0 boiler S Jol € Sos sSw <uiS,56.34
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iyas ,s30 governement turbine valve J/ ui6.35
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Data sheet of the new

turbine automatic valve

s

33617-2-YOLLU-MOT
ORLU-ORANSAL-KON
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2 WAY MOTORIZED PROPORTIONAL CONTROL VALVE - 33617

i
H

DN 50
PN 25

UNOX

PRODUCT
DIMENSIONS
USAGE AREA

CONNECTION NORM
PRESSURE CLASS

MAX. WORKING TEMPERATURE

SEALING
NECK SEALING
CHARACTERISTIC
SAFETY LOCATION

FEED
DRIVE POWER(N)
STROKE
STROKE COMPLETION TIME

BODY
COVER
NECK CONNECTION PART
ACTUATOR BODY
SEAT

33617 — MOTORIZED PROPORTIONAL CONTROL VALVE

GENERAL FEATURES

2 WAY MOTORIZED PROPORTIONAL CONTROL VALVE
DN15/DN20/DN25/DN32/DN40/DN50/DN65/DNS0/DN100
Water, Air, Steam, Unheated oils and petroleum

Flange Connection(DIN1092-2)

PN25 (Optional PN4Q)

220°C

Class VI- PTFE (Soft sealing)

V Packet and seal PTFE-Graphite

Proportional

Normally Close — Normally Open

ELECTRIC MOTOR

24 VAC — 24 VDC- 220 VAC (3-Point Floating Control)
1000N — 2200N - 2500N — 3000N

DN 15 —50igin 20 mm ; DN 50-100 for 30 mm

DN 15 —50i¢in 20 Sn ; DN 50-100 for 30 Sn

MATERIAL FEATURES

EN-GJS-400 Iron Disc

EN-GJS-400 Iron Disc

ST44- 3 (S275)0)

AL6063 ENJ. — ABS Plastic
1.4571 Stainless Steel (AISI316)

1

www.uhox.com.tr
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2 WAY MOTORIZED PROPORTIONAL CONTROL VALVE - 33617

2 WAY MOTORIZED ON-OFF CONTROL VALVE

DIMENSIONS DN15 DN20 DN25 DN32 DN40 DN50 DN65 DN80 DN100

L 130 150 160 180 200 230 290 310 350
h1 70 80 85 100 105 120 130 140 150
h2 340 350 355 370 385 400 430 440 500
H 410 430 440 470 480 520 560 580 650
d1i 194
@D E5 105 115 140 150 165 185 200 235
kg 6 7 8 13 15 20 30 36 49

MECHANICAL FEATURES
DIMENSIONS DN15 DN20 DN25 DN32 DN40 DN50 DN65 DN80  DN100
AP 14 10 9
FLOW(Kvs) 4 6,3 10 16 25 60 80 80 125
ORIFICE DIAMETER(mm) 30 33 38 44 65 90 100
STROKE (mm) 20-30
2

www.unox.com.tr
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2 WAY MOTORIZED PROPORTIONAL CONTROL VALVE - 33617

Vg
14 ; 7 PART LIST
1 Body EN-GJS-400
2 Lower orifice 1.4571
13 i 3 Disc 1.4571
12 i 4  Gasket Pure graphite
11 5 Cover EN-GJS-400
6 Cooling Neck S235JR
10 7  Packing gasket PTFE
8 ? 15 8  Pressure spring 1.4301
7 9 Packing gasket PTFE with graphite
6 10 Packing nut Galvanized Iron
5 11 Motor Connecting Rods Galvanized Iron
4 12 Indicator S235JR
13 Bellows EPDM
3 14  Electric motor AL6063 ENJ. — ABS Plastic
2 15 Connection shaft S235JR(added galvanized)
1
COMPANY ADDRESS

—
UNOX @

iINONU MAHALLESI GEBZE PLASTIKGILER OSB. CUMHURIYET CAD NO:67 GEBZE\ KOCAELI
TELEPHONE : 0 (262) 502 11 84 TELEPHONE : 0 (262) 502 11 48 FAX: 0 (262) 502 11 52 ZIP CODE : 41400

3

www.unox.com.tr
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7 Process Control System (PCS) for NLAP incineration plant

PLC J' & (e @ sulall 3 e (je 48U )

A

-

"

Sl

-

S

(Process Control system of station for waste incineration & Power generation by PLC & PC)

. e

RPM Sensor Turbine Valve Pressur Sensor Condenser Atmospheric Condenser Cooling Exhaust fan Supply fan Fuelburner Water pump Levelcontrol Electro filter
Valve Valve Pump Pump

Turbine governing systam  Boiler Pressure control Incinerator Power Control Boiler level Control _



7.1 DELTAPLC
7.1.1 DELTA DVP20SX211R
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7.1.2 Specifications
_ Program capacity: 16k steps/Data register: 10k words

_ Higher execution speed compared to the competition: LD: 0.35us, MOV: 3.4us

_ Built-in mini-USB, RS-232 and RS-485 ports (Master/Slave) Supports standard
MODBUS ASCII/RTU protocol and PLC Link function

_ Supports real time clock for version 2.0 and above (no battery required) It operates for
at least one week after power off.

_Built-in 4 analog inputs / 2 analog outputs / 8 Digital Inputs & 6 Digital Outputs (Relay)

_ Supports DVP-S series left-side and right-side modules

_Power supply voltage: 24V DC

Built-in Analog /O

Channels 4 Channels 2
Resolution 12-bit Resolution 12-bit
-20~20mA or 0~20mA ar
Spec. -10~10V or Spec. -10V~10V or
4~20mA 4~20mA
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7.1.3 Product Profile
(3) POWER/RUN/ERROR/USB indicator

?,.L_ (10 Direct fastening hole
Y .
= =

(4) COM1 communication
indicator (RS-232) - [
| Lo ;E

I
(5) COM2 communication —
indicator (RS-485)

(® l/0indicator ————|

<«— (11 |/O terminal

dd2-a3saBueusunys sl

— —

{2 RUN/STOP switch

(@) USB port

(® VRO/VR1 i3 COM1 port
e (RS-232)
(9 DIN rail clip - [ Figure 1]
(i) COM2 port (i 3PIN removable terminal  ronn—T= 00 (i3 1/0 module
(RS-485) (standard component) [lﬂ i positioning hole
— e
S wies mllULP
Ty ——— e 4
= Gl = =§ [ =—(19 I/O module
j;::_ww u:[. o Hm” connection port
— q — { [lﬂ 20 Mounting slot
= == @; Mounti
= =0 o o
i 1
. i

5 Powerinput (7 Power input connection — o _ .
port cable (standard component) @0 1/O module fasteningclip [Figure 2]

7.1.4 Point Specifications

7.1.4.1 Input point Specifications

Spec. Input Point

ltems 24VDC (-15% ~ 20%) single common port input
Input No. X0, X2 | X1, X3 | X4 ~ X7
Input type DC (SINK or SOURCE)
Input Current (x 10%) 24VDC, 5mA
Input impedance 47K Ohm
Action level off~on > 15VDC

On—Off < 5VDC
Response |Off2On < 2.5pus < 10us < 20us
time On—Off < 5ps < 20ps < 50us
Filter time Adjustable within 0 ~ 20ms by D1020 (Default: 10ms)
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7.1.4.2 Output point Specifications

Spec. Qutput Point
ltems Relay
Output No. Y0 ~Y5
Max. frequency 1Hz
Working voltage 250VAC, < 30VDC

Resistive | 1.5A/1 point (5A/COM)
Max. load

Inductive #2

Lamp 20WDC/100WAC

Off=0n
?esponse Approx. 10 ms
e On— Off

7.1.4.3 Analog input & Analog output Specifications

Analog Input (A/D) Analog Output (D/A)

ltems
Voltage Current Voltage Current

Analog I/O range 10V +20mA | 4 ~ 20mA™ 10V 0 ~20mA | 4 ~ 20mA*™

Digital conversion
range

Resolution * 12-bit

+2,000 +2,000 | 0~+2,000 | +2,000 |0~ +4,000|0 ~ +4,000

7.1.5 Point Wiring

O+ S/S
10+ X0
V10- X1
V1+ X2
11+ X3
VI1- X4
V2+ X5
12+ X6
Vi2- X7
V3+ co
13+ Y0
V13- Y1
FE Y2
VOO .
100 C1
VO1 Y3
101 Y4
AG Y5

7.151

7.1.5.2 Input Point Wiring

There are 2 types of DC inputs, SINK and SOURCE. (See the example below. For
detailed point configuration, please refer to the specification of each model.)
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¢ DC Signal IN — SOURCE mode

* DC Signal IN — SINK mode
Input point loop equivalent circuit

Input point loop equivalent circuit

+24V
24G bz ) e
S/S 7
]| [
X0 e
J

—"_)('1_1

7.1.5.3 Output Point Wiring
Output terminals, Y0, Y1, and Y2, of relay models use CO common port; Y3, Y4,
and Y5 use C1 common port; as shown in the Figure. When output points are
enabled, their corresponding indicators on the front panel will be on.

Lo | 8448

ety [yl s

CO YO Y1 Y2 C1 Y3 Y4 Y5

Relay (R) output circuit wiring

EMCZ MC1

®
to Cofld ol LI
ol (o] +J

@ CO[YO|Y1[Y2] * [C1[Y3|Y4]Y5
oo

L ——

T
[ Figure 11]
PLC Rel
PLo%t%ﬁllay outpitay Larger power and
Smaller power —_—y frequent on/off
» L vDC e N = VDC
D I+ D zD +
co Cco
D: 1N4001 diode or equivalent component D: 1N4001 diode or equivalent component
[Figure 12a] 2D: 9V Zener, SW [ Figure 12b]
PLC Relay output
—yp AC load
R:100~1200
C:0.1~0.24uF
R C
[Figure 13]

157



7.1.5.4 Analog input A/D & Analog output D/A External Wiring

* A/D: Active * A/D: Passive
(1) Voltage input CH1 (D Voltage input
+
= N Vox on VO+
Ul [l = 10+ Un [?— s
) |V [ VI0- - A o
@ Shielded Il | @ Shielded T
: i ble ble
@ ca _ ca T
(@ Currentinput T @ Current input CH3 e
-—=-= V3+ A~
= [/1¢ 13+ - : I3+
e 1 Mo —{ Vi3
] - V13- t @ Shielded FE'
T lded - * b
@ shielded LTE | cable I.
® cable L ? . 1
@ Terminal - @ @Termmgl?f @
of power module @ —lov ;%c:wer module 4_ oV
T 24V W o 24V
B .
(5) Grounding (1000 or less) § Grounding (100Q orless) l
[Figure 16] [Figure 17]
e D/A

(® Voltage output

CH1

VOO
@ — 100
© L ----/@ |
AC drive, recorder, = Isolation wire
scale value... @c t outout T
7) Current outpu
o cH2 Vot
5 101
® --——-/0 s
. .
AC drive, recorder, L |solation wire [Figure 18]

scale value...

7.1.6 DVP Slim Digital I/0O Extension Unit

Model Explanation & Peripherals Thank you for choosing DVP-SS/SA/SX/SC series PLC.
The 6~ 16 points extension offered by SS/SA/SX/SC series make the maximum digital 1/0
extension including the MPU reach 128 points. In addition, maximum 8 special modules
(AD/DAJPTI/TC/XAIRT) are extendable to DVP Slim series.
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7.1.6.1 Model Numbers

Input Unit Qutput Unit
Maodel
Paint Type Point Type
DVPOBSP11R 4 4
Relay
DVP16SP11R 8 DC Type 8
DVPOSSPIT 4 Sink/Source 4
Transistor
DVP1BSPIT 8 8
DVPOESM10N 8 100~120VAC 0 Naone
DVPOESMI1N 8 0 None
DVPOBSNI1R i OC Type 8 Relay
DVPOBSNIT i SinkiSource 8 Transistor
DVPOBSN11R i 5 Relay
7.1.6.2 Terminal layout
DVPO8SN11R DVP08SP11R DVP16SP11R
DVPOSSMTIN | DVPOBSM1ON | nypogsnN11T | DvPossP11T | Dvpiespi1T | DVPOBSNTIR
o o o o o
(=1 (=] (=1 (=1 (=]

[l

i

l

<

[o]

P
W

e| |.|

P

[EE] [LLTEREE

<

l

BE
2] [e]s]-|

P

8

[

[

7.1.6.3 Input/Output points numbering order

No matter how many points of MPU, the input of the first 1/0 extension unit will
start from X20 and output will start from Y 20.

System combined Example: PLC Models Ij'g?r:!cts gg:ﬁ?; Nu::g::ing Nt?rr?t?;%g
MPU SSISAISXISC 8 4/8 X0~X7 YO0~Y5
EXT1 DVP16SP11T 8 8 X20-X27 Y20~Y27
EXT2 DVPOBSM11N 8 0 X30~X37 -
MPU EXT1 EXT2 EXT3 EXT4 EXT3 | DVPOBSM11R 0 6 - Y30~Y35
EXT4 DVPOBSP11R 4 4 X40~X43 Y40~Y43

Extension unit 3 DVPO6SM11R will be used as 8 outputs, the higher 2 numbers of output
points have no corresponding output points. Extension unit 4 DVPO8SP11R will be used as 8
input points/8 output points, the higher part numbers of inputs points and output points have
no corresponding input/output points. It is recommended to place them at the end of serial
wiring, so that I/O points numbering will be continuous.
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7.1.7 DVP20SX2 Memory Map

Specifications
Control Method Stored program, cyclic scan system
) Batch processing method (when END instruction is
/0 Processing Method executed)
Execution Speed LD instructions — 0.54us, MOV instructions — 3.4ps
Program language Instruction List + Ladder + SFC
Program Capacity 15872 steps
X | Extemal inputs XD_~)(3??, octal number system, 256 Total
VONaTs oot mumber e 35e | 80+32
= , octal number system, *
Y | External outputs points max. sy O(*4)
MO~M511, 512 points, (*1)
General M768~M399, 232 points, (*1)
. M2000~M2047, 48 points, (*1)
Aurxiliary — . m Total
M1 relay | Latched mgﬁa?ﬁgé?gnﬂﬂéﬁiéé} (2 | 409 points
- M1000~M1999, 1000 points, some
Spedial are latched P
TO~T126, 127 points, (*1)
100ms T128~T183, 56 points, (*1)
(M1023=0N, T184~T199 for Subroutines, 16
T64~T126: points (*1)
10ms) T230~T255(accumulative), 6 points
(*1) Total
T | Tmer I oms T200~T239, 40 points, (*1) 256 points
(M1033=0N, T240~T245(accumulative),
T200~T245: 1ms) | & points, (*1)
T127, 1 points, (*1)
Bit ms T246~T249(accumulative), 4 points,
Contacts ("1}
C0~C111, 112 points, (*1)
16-bit count up C128~C199, 72 points, (*1) Total
C112~C127, 16 points, (*2) 233 points
32-bit count C200~C223, 24 points, (*1)
up/down C224~C232, 9 points, (*2)
C235~C242, 1 phase 1 input, &
Soft- points, (*2)
C | Counter 29 ware C233~C234, 2 phase 2 input, 2
it : .
high- points, (*2) .
speed C243~C244, 1 phase 1 input, 2 Total
= points, (*2) _ 22 points
up/down Hard- | C245~C250, 1 phase 2 input, 6
ware | points, (*2)
C251~C254 2 phase 2 input, 4
points, (*2)
Initial step point 50~39, 10 points, (*2)
_ 510~519, 10 points (use with IST
o | step | ZSOPOMIENM | instryction), (-2) Total 1024
point | Latched S520~5127, 108 points, (*2) points
General 5126~5911, 784 points, (*1)
Alarm 5912~51023, 112 points, (*2)
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Specifications

T | Current value TO~T255, 256 words
c | current value C0~C199, 16-bit counter, 200 words
C200~C254, 32-bit counter, 55 words
DO~DA407, 408 words, (*1)
General D600~D999, 400 words, (*1)
D3920~D9799, 5880 words, (*1)
D408~D599, 192 words, (-2)
o Latched D2000~D3919, 1920 words, (*2)
g o D1000~D1999, 1000 words, Some Total
register are latched 10000 points
Righ-side special ~ o
B2 D9900~D9999, 100 words (*1) (*6)
Left-side special . .
e D9800~D9899, 100 words (*1) (*7)
Index EO~E7, FO~F7, 16 words, (*1)
N | Master control loop NO~N7, & points
P | Pointer PO~P255, 256 points
100071007 (X0), 1100/1101(X1), 1200/1201(X2),
_ 1300/1301(X3), 1400/1401(X4), 1500/1501(X5),
External Interrupt | 5601601(X6), 1I700/1701(X7), 8 points (01- rising-
edge trigger _{ , 00: falling-edge trigger 1)
i infermupt Iﬁgﬁ;lﬁgg, I702~17599, 2 points (Timer resolution =
I | Service | T"Merintemupt | 05 1899, 1 point (Timer resolution = 0.1ms)
{Supported by V2.00 and above)
High-speed 1010, 1020, 1030, 1040, 1050, 1060, 1070, 1080, B
counter interrupt | points
Communication | 1140(COMT), [150(COM2), 1160(COM3), 3 points,
interrupt {*3)
K-32.768 ~ K32,767 (16-bit operation),
K | Decimal K-2,147 483,648 ~ K2,147,483 647 (32-bit
Constant operation)
. HOO0O ~ HFFFF (16-Dit operation),
H | Hexadecimal HODD0000D ~HFFFFFFFF (32-bit operation)
COMT: built-in RS-232 ((Masier/Slave)
Sp COM2: built-in RS-485 (Master/Slave)
COMS3: built-in RS-485 (Master/Slave)
. COM1 is typically the programming port.
THE S COM1 builtin RS-232 ((Master/Slave)
S0 COM2: built-in RS-485 (Master/Slave)

COM3: built-in USB (Slave)
COM!1 is typically the programming port.

Real Time Clock

Year, Month, Day, Week, Hours, Minutes, Seconds

Special /O Modules

Right side: Up to 8 /O modules can be connected
Left side: Up to 8 high-speed I/0O module can be
connected

File Register (*5)

KO~K4999, 5000 points (*2)
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7.1.8 PLC Device Address

Effective Range
. = MODBUS
Device Range ES2/EX? §§7 Sii.l'zSE Address Address
S 000~255 000001~000256 | 0000~DOFF
S 256~511 000257~000512 | 0100~0D1FF
000~1023 000~1023
S 512~T&T 000513~000768 | 0200~02FF
S T68~1023 000769~001024 | 0300~03FF
X 000~37T (Octal) | 000~377 000~377 101025~101280 | 0400~04FF
Y 000~377 (Octal) | 000~377 000~377 001281~001536 | 0500~0D5FF
T 000~255 bit 000~255 000~255 001537~001792 | 0600~06FF
000~255 word 000~255 000~255 401537~401792 | 0600~0D6FF
M 000~255 0800~08FF
M 256~511 0000 0900~09FF
M 512~T&T 0ADOD~0AFF
m ZE8-1003 4595 00D00~4095 002049~003584 UB00~0BEE
M 1024~1279 0CO00~0CFF
M 1280~1535 0Do0~0DFF
Effective Range
. MODBUS
Device Range ES2/EX2 ss2 T 5.;2:;25E Address Address
M 1536~1791 BOOO~BOFF
M 1792~2047 B100~B1FF
M 2048~2303 B200~B2FF
M 2304~2559 0000 B300~B3FF
M | 2560~-2815 ~ 0000~4095 045057~047616 | D400-BAFF
M 2816~3071 4095 B500~B5FF
M 3072~3327 BG00~BEFF
M 3328~3583 B700~BTFF
M 3584~3839 BB00~B&FF
M 3840~4095 B900~B9FF
000~199 000~199 003585~003784 | OEOO~DECY
c 000~199 (16-bit
( & 000~199 000~199 403585~403784 | OEQO0~DECTY
200~255 200~255 003785~003840 | OECE~0EFF
. 401793~4015903
c 200~255 (32-bit) 200~255 200~255 (Odd address 0700~076F
valid)
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D | 000~255 1000~10FF
D | 256511 1100~11FF

D | 512~767 404097~405376 | 1200~12FF
D | 768~1023 1300~13FF
D | 1024~1279 1400~14FF
D | 1280~1535 1500~15FF

D | 1536~1791 1600~16FF

D | 1792~2047 1700~17FF

D | 2048~2303 1800~18FF

D | 2304~2559 0000 1900~19FF

D | 2560~2815 4999 405377~408192 | TAD0~TAFE
D | 28163071 0000 0000 B00~1BFF
D | 3072~3327 9999 9999 1COD~1CFF
D | 33283583 1D00~1DFF
D | 35843839 1ED0~1EFF
D | 3840~4095 1F00~1EFF
D | 4096~4351 5000~90FF
D | 4352~4999 9100~91FF
D | 4608~4863 9200~92FF
D | 4864~5119 9300~93FF
D | 5120~5375 436865-440960 =5 00-94FF
D | 5376~5631 A 9500~95FF
D | 5632~5887 9600~96FF
D | 5888~6143 9700~97FF
D | 6144-6399 9800~9BFF

D | 6400~6655 9900~99FF

D | 6656~6911 9ADD~OAFF
D | 6912~7167 9B00~OBFF
D | 7168~7423 436865-440960 —5=rG-acFF
D | 7424~7679 9D00~9DFF
D | 7680~7935 9ED0~OEFF
D | 7936~8191 0000 0000 9F00~9FFF
D | 8192-8447 9909 N/A 9960 ADDO~ADFF
D | 8448~8703 A100~A1FF
D | 8704~8959 A200~AZFF
D | 8960~9215 A300~A3FF
D | 9216-9471 4403961~442768  —pa00-AaFF
D | 9472~9727 AS00~ASFF
D | 9728~9983 AGO0~AGFF
D | 9984~39939 AT00~ATOF
D | 10000~11999 Applicable to DVP-SE 442769~444768 | AT10~AEDF
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7.1.9 Instructions

Execution speed

. . {us)
Instruction Function Operand ESI/EX2/SS2 o Steps
SA2ISX2
LD Load NO contact Y. M S T, C 0.76 064 1~3
LDI Load NC contact AY.MS T C 0.78 066 1-3
AND Connect NO contactin series XY MSTC 054 058 ] 1-3
ANI Connect NC contact in series XY MSTC 0.56 062] 1-3
OR Connect NO contactin parallel AY.M S5 TC 0.54 062 1-3
ORI Connect NC contact in parallel AY.M S5 TC 0.56 064 1-3
ANB Connect a block in series NIA 0.68 0.68 1
ORB Connect a block in parallel NIA 0.76 0.76 1
MPS Start of branches. Stnres_current NIA 0.74 0.68 1
result of program evaluation
MRD Reads the stored current result NIA 0.64 0.54 1

from previous MPS
End of branches. Pops (reads and | N/A
MFP resets) the stored result in 0.64 0.54 1
previous MPS

ouT Output coil Y, S5, M 0.68 068 [ 1-3
SET Latches the ON status Y, 5, M 0.76 0686 | 1-3
: . |Y.M, S, T,C D,

RST Resets contacts, registers or coils EF 22 1.04 3
MC Master control Start MNO~NT 1 0.8 3
MCR Master control Reset MNO~NT 1 0.8 3
END Program End MIA 1 0.8 1

NOP MNo operation MNIA 04 05 1

P Pointer PO~P255 0.4 0.5 1

| Interrupt program pointer looo 0.4 0.5 1

STL Step ladder start instruction 5 22 2 1

RET Step ladder return instruction MIA 1.6 14 1

NP Megative contact to Positive N/A 166 0.72 1
contact

PN Positive contact to Negative N/A 162 0.72 1
contact

7.2 WPL Soft

J) daepl paraddll = AIPLC 4 “WPL Soft”

PLC Jl d30,4 duowosall dogll 7.2.1
il 4l ZUaIUC-RRG020-12A Jut o small Jaa 55 Ja) (50 iy ya) e PLC Lginne s

Dvp20sx2
PC

Convertisseur sériel

LIC-RRGN20-12A

RS 2326 USB X




PLC J) @olis slivl S 7.2.2

e bxaiFile — New
&\:i

Search  View | Communication Options Wizard Window Help
|@ E
FO@EEE

]

Jg s s PLC) SX2( o & s sinll sl auai g File Name baai &3 OK,

Select a PLC Model
Program Title
Model Type  [PLC -
Select 82 -
unication Setting
| R8232 (cOMO) | Setting |

Filz Name
IExl

oK | Cancel |

PLC Jl we aol dl Jysi deb yailos 7.2.3
3ga g 288 pali ) s JAe Communication setting 2 RS232 (e baai PLC b pulall Loy y ey -

bl Qa3 e oS ST (COM4) Port J)
O ol (Sayg 1 address J) 058 PLC J) Jlexid Ji8) PLC Jb =l station address JIokis) sy -

- (sl B
.RTU 5 ASCII W PLC J) 45w sl USay -
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EE e s EE Communication Setting
-

303 Connection Setup
3
T RS232 -
=117} Communication Setting w ! =
..... v RS5232 —Communication Setting
5 £ Ethernet COM Port | coms || @ asen
- 4 DVPENOL-SL _
o 1] FDs306 Data Length I]‘ vl " BTU (8 bits)
e 4 1FDos07 Parity Even -
- 4 PLC
e j DVPFENO1 Hrple 1 =] _Auodetet |
- /8] DirectLink Baud Rate |9&oo v[
----- <3 USB _ .
lllll v CDC Station Address |2 :I &I
_____ E Ethernet _Ethem.etSe‘ttiﬂg
[ bssignIP | o o
Port fo
~Baud Rate Decided by
{+ PLC Setting
" WPL Setting
Setup Responding Time
Times of Auto-retry 4
Time Interval of Auto-retry (sec.) =
PLC JI Je 2ol dl Jiss 7.2.4
Sl N Jaral el yall Jy Hl @
& Ex1 - Delta WPLSoft
File Edit Compiler Comments Search View | Communication Options Wizard Window Help
D EE| ly DR iea |0 1 : y

BEERev RSSO0 EERO0ORRs i YTLREEEHAQE 2
RebyType N 4 2 M R B 6 7 o M|k o Ve OPCOMT 0 5 o oo b [ e M

2| x]
=1} Communication Setting
Instruction List Mode
Y EladderDiagramMode
PLC Jl Joc @8l 50 7.2.5
) b el S ) ! —
<& v o e EH

! Online Mode (Ctr+F4)|
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&

Fil= Edit Compiler Comments Search View | Communication Options Wizard Window Help

DEEE 00 glil@xale __K&
BEES S & EHSS iE 09 @E & &
RelayType N 7% # % 0 Online Mode (Cul-FO|PN % | i & o im i5 @ @ &
2
E|4": Communication Setting
v RS2
=-EP Ethernet
j DVPENDI-SL
.| TFDs306 Instruction List Mode
j IFD9507 00 E Ladder Diagram Mode
- PLC 00
j DVPFEN01 00
-] DirectLink 00
..... « USB 00
..... <2 CDC 00
..... B Ethernet non

7.3 Vijeo designer software

Vijeo Designer is a state-of-the-art software application with which you can create operator panels
and configure operating parameters for human machine interface (HMI) devices. It provides all the
tools needed to design an HMI project, from the data acquisition to the creation and display of
animated drawings.

Realization of an application

The procedures to follow to implement an application are:
1- Create a new project,

2- Selection of the communication protocol.

3- Creating Variables

4- Create a Command Button

5- Create an alarm lamp.

6- Create a Numeric Indicator

7.3.1 Create a new project

Create a new project, this dialog box appears when you start Vijeo Designer. Make sure Create new

project is selected and click "Next" to continue.
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Vijeo-Designer

Welcome to Vijeo-Designer

‘What would you like to do?
(@) Create new Project
(7) Open last Project - Project

() Open existing Project

Don't show this dialog box again

<Back |[ Net> | [ Fnsh | [ Cancel

Enter the name of your project and click Next. In our case, type "Manual™.

| Create New Project

Enter Project Name to Create
Vijgo_PLC|

Project Name

Description or Commernit

Type
(@) Project with Single Target

() Project with Targsts
Project Password
Enter Password | |

Confim Password | |
Hirt (Optional) | |

| <Back [ MNet> | [ Feish | [ Cancel ]

Select the target type ..., and the model ..., Click Next, Next.

Create New Project

Enter Project Name to Create
|Viieo_PLC |

Project Name

Target : 1/1
Mew Project/Target
Target Name Target1

Target Type | XBTGK Series -

Model XBTGK5330 (541x480) -

<Back |[ Nea> | [ Frmsh | [ Cancel
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7.3.2 Selection of the communication protocol

Select the relevant driver for the device type using the Add button. Select “Schneider Electric
Industrie SAS” as the Manufacturer, “ Modbus (RTU)” as the driver, and “Modbus
Equipment” as the Equipment. Then click on Finish.

Enter Project Name to Create
Project Name Project

Target : 1/1
Equipment List

Adds drivers and equipment. Define settings in the Navigator
window’s Driver and Equipment properties.

Delete

Manufacturer:

Ty — - -

[Schneider Electric Industries SAS

-]

Driver:

FIPID
FIPWAY
Jbus (RTU)

Modbus Plus USB
Modbus Slave
Wodbus TCR/P
PacDrive - Ethernet
Uni-Telway

XWAY TCRIP

Modbus (RTU)

Equipment

Modbus Equipment

[

0K

) Lo ] i)

7.3.3 Creating Variables

A variable is a memory address indicated by a name. Vijeo Designer handles the following

types of variables:
= BOOL
INT (16 bit signed integer)
UINT (16 bit unsigned integer)
DINT (32 bit signed integer)
UDINT (32 bit unsigned integer)
Integer (1-32 bit generic integer)
REAL
STRING
User Data Type (Array or Structure)
Folder
Block INT (16 bit signed block integer)
Block UINT (16 bit unsigned block integer)
Block DINT (32 bit signed block integer)
Block Integer (1-32 bit generic block integer)
* Block REAL

Vijeo Designer uses the variables to communicate with devices. You can also define internal

variables that will only be used by Vijeo Designer.
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Right-click the "Variables" node in the "Navigator™ window, select "New Variable" and

click "BOOL".

Navigator ¥ ax Projet - Panell [All] - Languagel X ]/ Projet - Base Panels ]

Actions -
@ Environment

% Resource Library

& L.llJ Alarms

avec PLC

Communication

- & Recipes
- [E Data Logging =
8| Voricbic Hew-
-, 10Mang ~ Open BOOL
] m i
@ New Variable 4 Integer 1-32 Bits Generic
Vijeo-M
@vieoManager || pste C INT 16 Bits Signed
Import Variables... Ctrl+1 UINT 16 Bits Unsigned
Base Panel Export Variables... Ctrl+E DINT 32 Bits Signed
Name Pansll Variable Reference & Reports... Ctrl+T UDINT 32 Bits Unsigned
PanellD 1 REAL
Description MNew Variables From Equipment... STYE
Width 640 Link Variables...
Height 480 Update Link... Folder
Back Celor
PublishTe  All Validate Variables... User Data Types

Change the name of the Boolean-type "BOOLO01" variable. In this window, specify the
variable source (external in this case). In the Device Address property,

Right-click the "Variables" node in the "Navigator" window, select "New Variable™" and

click "Integer".

Change the name of the Boolean-type " Integer 01" variable to "High_level" in the Property
Inspector. In this window, specify the variable source (external in this case). In the Device

Address property,

Basic Properties Igata Details I 10 Settings | Data Scaling I HAam I

e
e LIRETE N
Mame A‘ Data Type | Data Seurce | Scan Group Device Address | Alarm Group Logging Group
1 " Integerdl Integer External ModbusEquipmer (40001 Disabled Nene
) LI inp0L BOOL External MedbusEquipmer 00001 Disabled Mone
3 L1 out0l BOOL External ModbusEquipmer | 00065 Disabled None

Variable Name:

Description

out {1

Data Type

Amay Dimension: 0

Data Source:
) Intemal
@ Edemal

Sharing:
@ Mone
() Read Onty
() Read / Write

ScanGroup:

Modbus Equipment 01 -

Device Address

00065

[ Indirect Address

(]

[ ok

| [ Ccanesl
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7.3.4 Create a Command Button

Select the "Switch" icon in the toolbar and draw an area on the panel where the button will be

placed.
Select the "Switch" icon in the toolbar and use it to draw a rectangle, defining an area on the

screen where it will be placed.

p-AND-0°60-=-AE-(Bi-5-F-08

The Switch Settings window is displayed. Configure the properties as shown in the screen
below:

In the General window:
= Select 00001 as the switch style.

Under the "When Touch" tab, click the icon ¢ and:

= Select the "BOOL" "Emptying" variable,
= Select “Set” which will switch ON the Emptying bit when the button is pressed
= Click Add to confirm the selection.

Switch Settings . o
General [Color | Label | visbiity | Advanced |
Mode @) Switch Switch withLamp  Category [Bitmap -
Name Switch01
- Style u 00001 -
State |2 | wal
Lamp i Reverse On Touch

Wihen Touch | While Touch | When Release |

Operation [t -

X
< [~+]
+

Under the "When Release" tab, click th'gjcon  and:

= select the "BOOL" "Emptying" variable,

= select “Reset” which will switch OFF the Emptying bit when the button is released
= Click Add to confirm the selection.
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7.3.5 Create a Numeric Indicator

Select the "Data Display" icon in the toolbar and draw an area on the screen where the
numeric window will be placed.

p-AND-0 e (- =-AE- T--(5) 8- R

The Numeric Display Settings window is displayed. Configure the properties as shown in
the screen below:

Murmeric Displa

General | Input Mode | Color | visibility | Advanced |

Mame MumericDisplay01
Style 00026 -
Data Type @ Integer () Float
Variable | % | [#] Zero Suppress [ Enable Input Mode
Bl | Display Digts 6 L Display Zerols)

I Format [ Digt Grouping

In the "General" tab:
Click theicon %] then:
double-click on the "Level" variable, then on OK in the expression editor,
To write in this indicator, Select the « Enable Input Mode » In the "Input mode™ tab.

7.3.6 Create an alarm lamp

The lamp animates depending on the state of the variable: red if it is active and green if it is
inactive.

Select the "Lamp" icon in the toolbar and use it to draw a Lamp, defining an area on the
screen where the lamp will be placed.

poAND-0 ~e = AE- T () B @80
In this window, from the "General" tab:
Click the icon %] then:

» Select the "BOOL" variable,
> Retain the lamp style 10001.
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7.4 PLC Programing & wiring
7.4.1 Control Panel

Power Control Level Control Contacteur For Water

Breaker Relay Pump 3 phase

Delta PLC

Contactorl] for exhaust fan 1
Contactor? for exhaust fan 2
Contactor3 for cooling pump

Contactor4 for water Pump e

Relay1 for supply fans 1 & 2 s

Relay? for Electro filter —

Power supply 24 VDC | st tes 3 s

Blue Relay 1 & 2 for Valve

Contactor5 for

Relay3 for Fuel burner
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Version 12.04.22: Added: in top line: Contactor (changing power source: fuel generator/NLAP-IPP
Power (after full function)) (only for exhaust fan 2 (green fan))
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PLC Jl wle RS485 g0 “Modbus Protocol” Jeii 7.4.2
Jundli (30 a3l “Modbus Protocol” J) b 8 PLC «sulall o (GUI)

Function Group COM Port Function

Number

Contents:

COM ports (COM1: RS-232, COM2: RS-485, COM3: RS-485) support communication format of
MODBUS ASCII/RTU modes. When RTU format is selected, the data length should be set as 8.

— Port

—
Item —

CcomM1

comz2

coma

Communication format

D1036

D1120

D1109

Communication setting holding

M1138

M1120

M1136

ASCIVRTU mode

M1139

M1143

M1320

Slave communication address

D1121

D1255

COM2 and COM3 support transmission speed up to 921kbps. COM1, COM2 and COM3 can be
used at the same time.

COM1:

Can be used in master or slave mode. Supports ASCI/RTU communication format, baudrate

(115200bps max), and modification on data length (data bits, parity bits, stop bits). D1036: COM1

(RS-232) communication protocol of master/slave PLC. (b8 - b15 are not used) Please refer to

table below for setting.

comz:

Can be used in master or slave mode. Supports ASCII/RTU communication format, baudrate
(921kbps max), and modification on data length (data bits, parity bits, stop bits). D1120: COM2
(R5-485) communication protocol of master/slave PLC. Please refer to table below for setting.

COM3:

Can be used in master or slave mode. Supports ASCI/RTU communication format, baudrate
(921kbps max), and maodification on data length (data bits, parity bits, stop bits). D1109: COM3
(R5-485) communication protocol of master/slave PLC. (b8 - b15 are not used) Please refer to

table below for setting.

Jardi =l *“Modbus RTU slave” <« RS485 J! 4 PLC

Cormrmunication Modbus RTU protocal by COM2 (RS-485)

M1002

— |

Enabling =
ingle posi
tive pulze

!MDV

H&1

D120 |

COM2 [RS-4
85 commun
ization pr

!SET

M1143 |

For COMZ(R
5-455), A5
CIARTU ma

!MDV

k2

D1z |

COMI[RS-23
2] and COM
2[R5-485)

!MDV

k100

D123 |

COM2 [RS-4
85 Commun
iation ki

!SET

M1120 |

R etaining
"

M1002: Enable single positive pulse at the moment when RUN is activate (Normally OFF)

176



H81: Set up communication protocol as 9600, 8, N, 1

D1120: COM2 (RS-485) communication protocol

MOV H81 D1120: Set up communication protocol as 9600, 8, N, 1

SET M1143: For COM2 (RS-485), ASCII/RTU mode selection (OFF: ASCII; ON: RTU)

MOV K2 D1121: COM1 (RS-232) and COM2 (RS-485) PLC communication address 2 (K2= address
2)
MOV K100 D1129: COM2 (RS-485) Communication time-out setting (ms) (time k100=100ms)

SET M1120: Retaining the communication setting of COM2 (RS-485), modifying D1120 will be
invalid when M1120 is set.

(BPC Boiler Pressure control) Boiler Jl bes g8 Lsill 7.4.3

DeltaPLC1 | = |

ALY
PPITPIT PR

REERRERL]

>

Pressure Sensor Condenser Atmospheric

Valve Valve

Jis Ml JSall de o 6 aSaill JUPLC 4 )il laxaa |55 Boiler 2 ¢« “Pressure sensor” ~ic
Jaa ¢ 5bh g lanaall ¢la3 j1“Condenser Pressure Setpoint” e 14.5bar & “Condenser valve”
& ol cassiiBoilerd) I 4lissis Condenser ) AS) bl 28y Ladie sBoiler Jae iy

e

“Atmospheric Pressure Setpoint” 38« 15 bar J z3& “Atmospheric valve” & )il (e & il
Jaa A darall (mleds) die g o) 5ll“Min Pressure Setpoint” s 14 bar J) sl valve.

di>o 19 PLC JI g0 “Pressure transmitter” Jusg 7.4.3.1

7.4.3.2 J ouswsPressure transmitter

COMPANY: GAMICOS "
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MODEL: GPT220
Range: 0-16bar
Output: 4-20 mA
Power: 12- 36V
Temperature: 220° C

. - ‘!f;:"?

PLC JI g0 Sensor Jl Juoss &b

Red\+

24VDC

— |"|“rJ Sl PIN 1

) = (+}) GreenVout | pinz

1
Pressure
Transmitier

READOUT

VO+ CH1

M

Green Vout

FIN 1

PN 2

10+
V0-

V3+
13+
VI3-
FE

oV

24V

Fressure
Transmitter

PLC JI @8 Boilerd| loes bel,8 2ol
- Al JSEN Je (oS5 daseall 5o ke

(0 bar =0 in PLC , 16bar =2000 in PLC) Sensor ¢ I & PLC J)
408 15 (2000 £ =1600 S x X =) ot Lo dand abasaly Al 36l 5 ) PLC 156l 5 ysnd

D6 D5 8 daiaiy 5 o audi &5 D4 D3 b aidg 4 (ol 3 D1 8 ledaini s D1110 o sbasal)
- osbal) Aoy a4l JS5 e
(0 bar =0 in D5, 16bar =1600 in D5)
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Fead the pressure sensor
r1002
_| I !MDV k257 01115 |
Enabling = Analog mod
ingle pozi e selectio
tive pulze n0: ol
1000
_| I !MDV 01110 o1 |
Maonitaring Average of
narmally Ex2 analo
open conta g input ch
lMUL32 01 k4 k] |
lDIV32 k] 4] b5 |
Actual Pre
TsUNE

M1000: normal on
D1115: analog input/output mode setting

Device

Function
number

20EX2/5X2 analog input/output mode setting (Default=H'0)

bit0~bits: Selection between the voltage/current mode (0: Voltage; 1: Current;
Default: Voltage)

bit0~bit3: Analog inputs (AD0~AD3)

D1115 bit4~bit5: Analog outputs (DAD~DA1)

bit8~bit 13: Current mode

bit8~bit11: ADO~AD3 (0: -20 mA~20 mA; 1: 4~20 mA)

bit12~bit13: DAD~DA1 (0: 0~20 mA; 1: 4-20 mA)

MOV K257 D1115: (257 decimal = 0000 0001 0000 0001 Binary),
Bit 0 = 1: analog input mode of ADQ is the current mode

Bit 8 =1: current 4-20 mA.

D1110: analog input channel 0 (AD 0)

MOV D1110 D1: move D1110in D1

MUL32 D1 K4 D3:

(D2, D1) x (4) = (D4, D3)

6. 32-bit binary multiplication

GD+1 D) G+ & )+ D)
[031.....b16|[b15 . bo]x [b31.__b16][615____ b0]=[b31__ b16][b15_ . b0]
b31is a sign bit b31is a sign bit b31is a sign bit

DIV32 D3 K5 D5:
(D4, D3) / (5) = (D6, D5)
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aet p1S2illg PLC Jl g0 “Atmospheric valve & Condenser valve” Juogi 7.4.3.5

Atmospheric Solenoid valve Condenser Solenoid valve
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Condenser discharge walve

M10

—

PLC Jl g “Atmospheric valve & Condenser valve” J| Juogi @ ,b 7.4.3.6

vo+ | [s/s

10+ | | xa
vio-| [ x1

vi+ | [ x2

M+ || X3
vii- | [ x4

vor | | %5

12+ | | x&
viz-| [ x7 Ph
va+ | [ co

13+ || yo
viz- | [ 1

FE || v2
voo|[ e

oo || c1

VO 1 Y3 Atm. Valve
101 | [ Y4

AG || Y5

Con. valve

“Atmospheric valve & Condenser valve” o Sl aoli s
Jdul) Address M10 Joa (e o sulall 335k e (Manual) s s2 JS& (Condenser valve) Jb oSl (Sa
Y3 OFF zusid M10 ) "0" Jlay) s valve J) ziad Y3 ON Jexid M10 <17 Modbus dawl 52 o guladl (e
e sall Gasha o (Manual) s JS& Atmospheric valve Jb oSaill Lal (S (- valve JI Glacs

7.4.3.7

si M11 O G 17 Ol a3 a5 s G aSadll Jy st o MA4 ) "1 Ol 2ixé Address M11 & M44 JSa

. Valve J) @lad Y4 Jad 2id M11 J) A "0" )yl 5l Valve ) xidsd Y4 Jadis

Condenszor
M anual Mem
oy

M0

_|

Condenzor
At
Mermany

Atrnospheric discharge valve

M4 M11

— — |

rovs 1

Condenzor
Walve

Atmios. Atmosz. Man
Ao/ b an ual kemony

M4 1

—/—

At Ao,
Auto / Man Ao
Memary

[ v

Atmozpheri
cWalve

D5 J 8) pressure J) gléi ) aizé : Pressure J) Gk oo Sl gl IS “Condenser valve” Jb oSaill oSa
i (abiaad (Say 53l 950 bar ! 950 25 D8 J #) “ Condensor Pressure Setpoint “Jax ¢ sbis (
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“Min dase & shis (D5 ) ) Pressure JI p=lisil xie 5 valve J) il Y3 dadi a5 Al s MO ON

Y3 diadi b sn Sl s MO OFF zuaié (4l (Say 53 5 8 bar ¢! 800 525 D7 J! ) Pressure Setpoint”

valve J) slas

J<& “Atmospheric valve” Jb oSaill (Kay (@ sulad) o) 2 M44 Jb 2Sa1l) 24) “M44 OFF” ¢S5 Ladie
“Atmospheric Pressure Ja= ¢ shs (D5 JI 8) pressure J! glis ) 2isd : Pressure J) @b oo Sl g )

J 8 Y4 Jadi b sn lly M1 ON gaaih (4liaed Sy 5315 10 bar ¢s) 1000 525 D9 JI ) Setpoint”
8 180025 D7 J &) “Min Pressure Setpoint”Ja ¢ sbis (D5 J) 2) Pressure JI p=lessl xie 5 valve
valve ) 3l Y4 Jadi la 50 Al g M1 OFF g (4baas (S 535 bar
M1z
/I !MDV k800 D7
BPC Autoba Min
n FPressure Pressure
Setpoint Setpoint
!MDV K950 Dg
Condensor
Pressure
Setpoint
!MDV k1000 D9
Atmozpher
 Fressure
Setpoint
_{>= DS D& I !SET MO
Actual Condenzor Condenzor
Pressure Prezsune Auta
Setpoint b ernary
_{>= D5 D4 I !SET 1
Actual Atmozphen Atmog.
Pressure c Pressure Auta
Setpoint b ernary
<{<= D5 o7 I !F!ST MO
Actual Hin Condensaor
Pressure Pressure Auto
Setpoint b ernary
!F!ST 141
Atrnoz.
Auta
Fd ermnary

JI deamy ~leadl (SaSet point J Gob e "' 1"Jl ) Gaob e gl JYA (e (5 50 IS5 Modbus
address M12 ¢l Jaa=ill £ l2IY 0" I Auto Setpoint.

Jl oy #leudl (SaiSet point J) A 8335w 3 93a aia Csalall G PLC 05S0 Of e
J““Atmospheric Pressure Setpoint” J) hah ¥ o)y JAeY) 58 11 bar « J&Y) Je 2 5% )5 0.3 bar
ue

Ji“ Condensor Pressure Setpoint “.

J' Wi Condensor Pressure Setpoint « bt ¥ o) aaid “Atmospheric Pressure Setpoint” ol
< B8 Je 3 310.2 bar o= “Min Pressure Setpoint”.

Jl sady L &“Min Pressure Setpoint” J) bk ¥ o)) casa s 53Y1 58 5 “Condensor Pressure
Setpoint” J 052 b ) (=isn ¥ ol 7 bar.
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K12

BPC Autoba
n Pressure
Setpoint

—

183

o7 K700 !MDV Kron o7
tdin Min
Freszure Pressure
Setpoint Setpoint
<|> o7 K000 !MDV K1000 o7
tdin Min
Pressure Pressure
Setpoint Setpaint
l ADD o7 k20 C40
in
Pressure
Setpoint
<| < 0a 040 ! k0% D40 0a
Condensar Conderzor
Freszure Pressure
Setpoint Setpoint
l ADD o] k30 [oEA|
Canhdensar
Pressure
Setpoint
_| < o] o4 l MO L4 o]
Atmospheri Atmospheri
c Pressure o Pressure
Setpoint Setpoint
<|> [l k1050 !MDV K1050 [l
Condensar Condensar
Pressure Pressure
Setpaint Setpaint
<|> o] K1100 !MDV Ki100 o]
Atmozpheri Atmozpheri
 Pressure © Pressure
Setpaint Setpaint



(Turbine Govering System TGS) Turbine JU S>ill b 7.4.4

Delta PLC 1

RPM Sensor

Turbine Govering Valve

Seia) o sllaall aall ) dasall i) aie s U IS e ()5S oSl 2Usi7 har( Jeads 238 M42 &
JI ity oSaill land o sulalTurbine valve J s s Turbine. Sl JSA (e

Jl s 3 1 ,8PLC U de s Turbine J3a (e RPM sensor Jalst de ull ¢l 13 1500 RPM i

J 8 iValve d 05 e () Ae pudl cucadas) 35 436 1500 J) Jenié PLC J) 8 dad 33 ) Je valve
J) =8 A 33k j)Valve J) Ae e (e 2 3 A 8303 ) g2 Turbine 13 W) 1500 de s (Al doad (S (
e puall e JI Jaad 1500 PLC J) i A (235 Je Valve A sllad) de jull Joai s

di>o 9 PLC JI| & “RPM (Proximity Sensor)” J| Juogi 7.4.4.1
s :‘-5-1;193 “Proximity Sensor” J! Olholge

Proximity Sensor LJ12A3-4-Z/BX

NPN NO/NC Inductive Sensor Schematic wiring diagram

Brown o<y
iv Load
Indu‘ctlfe Black
Proximity DC6~36V
Sensor
Blue o oV
Max 300mA
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bl Jae J8 # gita ~lidall o 5Sy(Contact Normally opened) (s duiana sale al ) die

Glaa )ty (uleaal),

Browi
Indu.ctl.ve Black
Proximity
Sensor
Blue

PLC JI d Wbt ds o luct U

SJL&‘ ”Proxjmjty Sensor” .19_&11 fb)b WX J{L} . L}L:S\ L«M‘ J& Ojgj 3..0}.«.5‘ &.JL\.«:}" 3..29'

(T1) Sl I o 356 a3k el | S5 £D20 J 3 1 Olayy slayl sda x0 il

(T1 ON) &) &5 Lkisg D21 Lidy Bl G @3 ol sas s o 3l oda Mg

it e il Ol (D0 & T1) 3lda)l pinas ang D22 I 3 Jaisty a2l 3 aspudl fo ot
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Speed Turbine
0
_| I !DENT C243 K100 |
Inductive
Frowirnity
Sensor
1000
_| I !TMH T K5 |
M onitaring
narmally
open conta
T
/ I !DMDV C243 D20 |
rotary val
ue
T
_| I !MUL D20 KEO D22 |
rotary wal Speed RPM
ue
!DMDV 1} C243 |
!HST T |
1000
_| I !MDV D22 o |
tanitaring Speed RPM  Speed Tub
narmally ine
open conta

-INCP D20: When X0 is triggered, the content of D20 will be incremented by 1.

-TMR T1 K15 : M1000 is ON, T1 is activated After 0,1 seconds (K5 x 0.1 sec = 0,5 sec), contact T1
is ON.

-When T1 is OFF move D20 in D21
-When T1 is ON : Multi D21 x 60 and move in D22; D20 is cleared & Reset T1
-When Reset T1 then the operation is repeated.

4 pSaillg PLC JI &0 valve JI (single-phase motor) & o0 Jauogi 7.4.4.2
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PLC Jb valve o &, Jayy 44y

PLC
B £
Relayl
]
] Relay2
i -

JRelay 1 Js & yaall diaiid Relay 2 Judi aie) olai¥) sl Relay 2 Jals @l off i 1368
J) e YValve <ad s xic 5 Relay 2 J) il asise & jall ol iz Valve( ) gl dows T
sy A e i Al 33eYIPotentiometer 4w Je Joasd) voltage ¢ potentiometer

JI 8 A s Jevalve,(
Potentiometer

Voltage Out

Voltage In

Py

A potentiometer is a manually adjustable, variable resistor with three terminals. Two terminals are

connected to a resistive element, the third terminal is connected to an adjustable wiper. The position

of the wiper determines the output voltage.

Ph N

lt 6
Relay 1

3* 597

4
Relay 2
1 6

Motor 1~ Vi 72 Ul U2
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Relay ! & D) oo i Ay b

Ph N
Relay 1
L]
Relay 2
Motor 1~

vVl Z2 U1l U2



PLC ! & potentiometer J's Relay ! Jeo g Ay

vor | [SE = *24V] %’_L
0+ | [x0 11
vio- | [
viz| [ x2 R2 Ph | N
I IES
vii- | [x2 9
var | [ %5
12+ | [ X6
viz-| [z
va+ | [ <o Al A2
13+ | [ vo Relayl
vis- | [
FE | [z
Voo|| e Al Relay?
o0 | [ c1
vor|[ s
o1 | [ Ve
Voltage Out Voltage In AG LY

—= CW

7443 o Sd mupValve 3¢ PLC
Sl Tl Csmldb) I e MA2ON” iz 2385 7har Sl D5 & bordall s Lakis

.“turbine valve” ! CD Ay

;.)j—v“L;" I Sk Jﬁ.:w 3l PLC J! & PID JV o . “turbine valve” CJJ FWRIN TN -2
(GUI)

femss 3459 D11 3 Turbine J) & e D10 (3 “Speed SetPoint” &gl ds i @5,Lac PID J\ fos
. D12 (3 Valve JI pesd) ikl 4,52l

CSlSTIBG , “M20 OFF” 0555 Leie  Slegisl [SCas kol valve JI b ity oSl 05
b “M42 ON” Lis Ll D13 (3 Laify v madll i (gl Valve J) gty pronny Y “M42 OFF”
.D13 (3 PID » &sllall Valve JI gt & Joi>

gk oo 1" Jla) (GUD smldl I3 e (5o JK0 sllall valve J) e Gy oSl Ss
131) D13 ) valve JI petd) gl dwddl s & o9 “M20 ON” pewa®  PLC-M20 (1l Modbus J!

(100 & Juz 320 e STDI3 JI M (301 O
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Contral valhe &

I e valve J) = 4ans potentiometer J) o= 1 s DAO (VOO0) J3a 0« 10V potentiometer J) (s s
(200 in 1V potentiometeriesd J! Loy 3lis valve JV O j&i Lty D30 JI & Lidy AD1 (V14)
D32 & Laisy Bgte Ad ) W30 Js & (((1700in PLC) 8.5V Lidemy ulS™ [Sw zdl ey PLO)

Pot Value —200

.(D32= = )
D15 & iﬁfv-) (1700 J) 9 200 J) u;\-’) (v-;) A ZU.}UQ—U Valve J! c:a) BJJA\ A Ji}; =

. potentiometer Jlaes & a4, e B M (D15=D13 x 15 + 200)

189

k1000
_{ I IPID k1] [RhR D100 D1z ‘
Maritaring Speed Set Speed Twb 100 FID out 1
narmally Faint ine
open conta
!MDV K500 D10 ‘
Speed Set
Fuint
w20 142
/I I I !MDV b1z D13 ‘
Autobdan TG [Compatible PID out 1 FID Cutput
5 Walve pressure ¥
/I IMDV K0 013 ‘
Compatible FID Cutput
pressune Y
M20
— |_{> Rk K100 I IMDV K100 013 ‘
Autokdan TG PID Output FID Cutput
5 alve » ¥



Contral for turkbine valve
M1002
_| I !MDV k2000 D116 |
Enabling = Analog out
ingle posi put [Da0=
tive pulse 100
+1000
_| I !MDV D111 e} |
M onitaring Avwerage of POT walue
niormally E2 analo
open conta ginput ch
lSUB D30 k200 k]| |
POT walue POT value
-200
lDIV [k}l K15 D3z |
POT walue POT walue
-200 b
l SUB k] KED D33 |
POT walue POT walue
-4
l ADD D30 KED D34 |
FOT walue FOT wvalue
+4¢
lMUL 013 K15 D14 |
FID Output pe15
¥
l ADD 014 k200 015 |
p*15 [v* 18]+
200

Valve J! @Ml g L”ST “M40 ON” e, 200 o »S) Potentiometer J) dagd <i\S7 13!
Valve JV @Ml oo Y gsi “M40 OFF” pewas, 200 JsW Potentiometer JV dagd <ilS713) Lal
Valve ! T o L”ST “M41 ON” Femas, 1700 oy 51 Potentiometer J) dagd <i\S7 13!

.Valve ! T e Y Lﬁi “M41 OFF” 7ewai, 1700 Js Potentiometer J! &eud <5\S 13 Lal
(1% =15 in PLC; 4% =60 in PLC)
Sl Tt s 4% o ff\ ,Potentiometer J) 4ed 9 3\-3}«‘-19-3-\ valve ! CB dws (e G, BICEY

S e o o 4% e ) G)Lal OIS Ll il Mi61 9 SYE M60 M (0 valve J!
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<|> D30 K200 I (M)
FPOT walue

_|< D15 033 I !SET MED |
[w=158]+ POT walue
200 4

<|> D15 030 | !HST MBD |
[w*15]+ POT wvalue
200

<|< D30 K1700 I (oM )
POT walue

<|> D15 D34 I !SET ME1 |
[ 18]+ POT walue
200 Y

<|< D15 D30 | !F!ST ME1 |
[ 18]+ POT walue
200

“M33 C-«d 4% ¥ L & Potentiometer JIad P jf‘ 2\4)112-\\ valve ! C-té dayd Oj§3 Lelis
O}.{i ol b iy Z\.g}th L)l Jolas potentiometer Jl e T2 (3> Y0 by valve JI C"dw ON”

. 8,5V s J-;\ potentiometer J
"Y1 el 4% 5 i & Potentiometer ) doud o J—E\ %M‘ valve ! CB dad OJL&J Leie Lol
“Relay2 oS3 “x77 J1 Y % (Relay 2) oL Wl TJ,E; S ol Sl f: ! ON”
I 0sSG 0F by asllal) a0 il Jsle L YT 5 Y0 dawlys valve J) 3las “M34 ON” zeenas ON”

AV o 51 Potentiometer
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M40 MBD
}_{< D15 D30 I |} (S I
[w=15]+ FOT walue T Walve OM
200 Fielay for
cloze
7
{ I
M41 7 M1
- }_{> D15 D30 I |/} | | [ M3

[w=15]+ POT waluz
200

_|I Loy ]

Turbire '.a
Ivee OM

M33

(GUI) wswlsdl s (0 ags Siillg PLC JI 0 “Exhaust Fans™ Jl Juogi 7.4.5

Exhaust Fan 3 Exhaust Fan 2 Exhaust Fan 1

Jl e gl “Exhaust fans” J) s &5y SN 48 jaall e laall ladd s fans @ik o s sn S
ol Gl aie o pulal)

PLC Jl & fans J| Juogi @b 7.4.5.1

Contactor 1(C1) for Exhaust fan 1; Contactor 2 (C2) for Exhaust fan 2; Contactor 5 (C5) for
Exhaust fan 3.

(PLC DELTA DVP20SX2) (DVP16SP (Extension Unit)) Ph | N
]
A2 )
va+ | [ co o
12+ | [ Y0 :3 <
V13- Y1 v A2
FE Y2
Vool [ :j C2
|00 c1 Y6
voil|| v3 v
101 Y4
AG | [Cys - A2 C5 —
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vo+ | [sis SiS {+24V] | 24G |
0+ | [0 % ' | [ 246 ]
vio- | [ x1 X1
vi+ | [ X2 X2
i+ || X3 Ph N X3 Ph N Ph N
vin- | [ x4 X4
vz | [ X5 X5
12+ | [ %8 X6
viz-| | x7 Llle L2le 13k X7 Lle L2 13k Lle L2 13k
cs Cc2 C1
TI[ T2 14 T T2 14 Ti[ T2 14
- T -
EF3 Q“) er2 (M EF( M
1~ ~ ~

:Exhaust fans J| 48l 09 <>l 7.4.5.2

VA8l ya g pSadll abEXhaust fans) sl Gk oo 553 & User interface J) 4das) 52 (Modbus e
- Sl gl
:_Exhaust fan 1
Ju Sailifan"1" Jwe) : o (PC) ) PLC-Y0,Extension J) Jsis ) s25 Contactor 1 s 3l 5
J dadofan.
0" Jl) WY, Extension J) <ad 58 I 525 Contactor 1 J) dady oy 52 3 5 fan.
J A 48l efan JI Jads 2ie : Contactor mesai PLC-X0,Extension = “17 JI o) (a3 & 5 fan.Jaxs
J ¢S Laxie sContactor JV o553 J seaia X0,Extension = €07 J o (&= 45 fan.Jexs ¥

Exhaust fan 2:

Ju Ssilifan"1" duy)l ;o (PC) ' PLC-Y1,Extension J) Jsis ) s23 Contactor 2 s s
JI dadofan.

I "0" Jws)) WY1 Extension J) —ad si I (525 Contactor 2 Jl deadi o) s (53115 fan.

J s 48) ysfan J) Jedii aie ; Contactor zasal PLC-X1,Extension = “17 Jl o (&23 o4 5 fan.Jess
J S Laie sContactor J) ¢ 5<# J saia X1, Extension = “0” J o) (Fn5 45 fan.Jass ¥

Exhaust fan 3:

Ju Saidlifan"1" Jwl ;e (PC) Q) PLC-Y2 J s ) 529 Contactor 5 J) Jad sy s (531 fan
10" )l WY2 IV ad s M a5 Contactor 5 J) deady o 50 63 fan.,

J A 48l efan JI Jeds 2ie : Contactor mesal PLC-X2 = “17 JI o) (a3 o8 5 fan,Jexs

) sS Laie sContactor J) o585 J gade X2 = <07 J) o)) a5 a5 fan.deas ¥
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(GUI) wawls)l PIs (o ags LS2illg PLC JI 80 Supply Fans Jl Jusogi 7.4.6

Supply fan 1 Supply fan 2

J) e Gadi“Supply fans” J) Juds ab AN 5 jall dulee ) jainsl o) 561l 43 jaall 25 35 58 fans JSiu
G ymlall J3A (e 5 53(GUI). G 4l e

PLC JI g0 fans JI Juogs @y ,b 7.4.6.1

(Relayl for Supply fans)

(DVP16SP (Extension Unit))

Ph | N
co
Y0 | |
Y1
Y2
Y3 A2
v RL P
Y5
Y6
Y7
+24V BB
X0
246} — [
X2 Ph N
X3
X4
X5
X6 [ 1

Supply fan1 Supply fan2
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:Supply fans Jl 4dl j09 S>3l 7.4.6.2
JI A8l a5 Saill 1Supply fans) sulall Gaok e (593 JS&s User interface J) adawl s (
Modbus: Jull Jsill e
Ju aSailifan"1" Jw) ;o (PC) ) PLC-Y4,Extension J) Jsii J 2 Relay 1 s
Jl dxdy o) sasfans.
SV "0" Ju )l LY 4, Extension J) <ad 58 ) sam Relay 1 J) deady o 52 5315 fans.
J Al 48 ysfans J) Jedis 2ie ; Relay zesd PLC-X4,Extension = “1” J) o)) =5 2 5 fans
e
J osS Laxie sRelay J) o588 4l gade X4, Extension = €07 J) o) a3 A5 fans.deas ¥

(GUI) Lgulbll P 4o Lgy 2Saiillg PLC JI go “Cooling pump” Jusgs 7.4.7

e <2¢l“Cooling pump” J! 2% Condenser J) Jesds o Al jlasll 5l sbadls Pump JSia
Gglal) Aol g 5 91(GUI) J) =i Ladie “Condenser valve” sl “Turbine valve”.
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PLC JI g “Cooling pump” JI Juoss diy b 7.4.7.1
(Contactor 3 for cooling pump)

(DVP16SP (Extension Unit))

Ph | N
CO I
Y0
Y1
Y2 a C3 1
Y3
Y4
Y5
Y6
Y7
S J———+24v] [ 246 |
X0
X1
X2
X Ph N
A
X5
X6
2L Lle L2 13

C3
T T2 14

e
Cooling pump @

:Cooling pump JI 4l 09 oSl 7.4.7.2

VA8 a5 oSaill suCooling pump ) csulall Gk e 52 JSAGUI J) ddasl 52 (Modbus JSal e
s Sul

Ju sSsillpump"1" Jwe) 1 o= (PC) Y PLC-Y2,Extension J Jsis J s25 Contactor3 sl
ousn Jl dadopump. G "0" Jwl WY 2, Extension J) i 5i I 525 Contactord Jeass o) su sl
Jpump.

J s 48 yepump J) Jeids 2ie : Contactor zesi PLC-X2,Extension = “17 J) o)) (25 45 pump
JosS Ladie 5 JaaiContactor J) o585 4 pnie X2 Extension = “0” J O 23 o4 5 pump.Jeai ¥

(GUI) gl s o L pS2illg PLC I g0 “Water pump” Jl Juogi 7.4.8
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e G “Water pump” J) 0 33 Sl s Boiler 252 ) elally “level-Max” J) dusedi o5 A pump s s JSy
Csmlall IS 0e(GUI) Adaaal) Jads U8
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PLC J| & “water pump +* J| Juogi diy,b 7.4.8.1
(Contactor 4 for water pump 1)

(DVP16SP (Extension Unit))

Ph N
co I
Y0
iz A2
Y2
— C4 Al
Yd
Y5
Y6
Y7
SIS [ !
X1
X2
X3
X4 Ph N
X5
b G
X7
C3 Lile 12 138
14
Water pump
:Water pump Jl 48l 509 Sl 7.4.8.2

VA a5 a3l BWater pump ) csalsl) Gk e g0 JSaUser interface J) 4aw) s (Modbus

- S Jsa e

Ju Saidllpump"1" Jwyl ;0w (PC) ' PLC-Y3,Extension J! Jsis Al 535 Contactord s
J) dadu s sapump J 0" Jweul WY 3 Extension J) <ad s ) sam Contactord Jaads s s 3
Jpump.

J Al 48 epump J) Jelis xie : Contactor g PLC-X3,Extension = “1” J) o)) (25 o2 5 pump
J oS Laie 5 JeaiContactor J oS8 4 paie X3 Extension = “0” J) o) 23 a5 pump.Jeas ¥

(GUI) wswlJl s o g Sillg PLC JI g0 “Fuel burner” Jl Juogi 7.4.9
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L'é\_);j\ % t_'M@J\“Fuel burner”&\.ﬁ\.&.ﬂ\ Jan s DA % d);l\ ML«::“% iA,\)A i ?“3’ R J}B)Sb LB_);]\ 4..\14::"“ 3..}.\:.3 B
Caulall ok e 5o IS5 3AI(GUI) .Gua) e L3l dalal) die ol 5 pall dilae Tl

PLC JI g0 “Fuel burner” J| Juog 8y ,b 7.4.9.1
(Relay3 for Fuel burner)

(DVP16SP (Extension Unit))

co
X0 Ph N
Y1
Y2 |
Y3
Y4
Y5
Y6 az R3 1
Y7

+24V SIS
X0

| 246 ]— [x Ph N
X2
X3
X4
= R3 6% le 1lb
X7

7 3 9
Fuel burner
:“Fuel burner” JI a8l ;09 Sl 7.4.9.2

(40 oSl ol (ST 31 pall de 3 s sall (Sl e darial o an)

J) A8l a5 283l 21“Fuel burner”) sslall @ik ce g5 IS GUI J) daul 2 (Modbus
-l gl e

Ju SsilFuel burner"1" Jw ) ;e (PC) ) PLC-Y6,Extension J) Juais M) (g2,
Relay3 J) dady 50 s s Fuel burner ) "0" Jw)) Wl Y6,Extension J) <ad 58 () (g2
Relay 3 J! Jaiy o 50 5315 Fuel burner.

J s 48| )eFuel burner J) Jiis xie : Relay mual PLC-X6,Extension = 17 o)) (23 o4 5
JFuel burner.desd J sa 50

J) o588 Laxie sRelay J) (588 Al pade X6,Extension = “0” J) o) 25 5 Fuel burner

deny V5 J peaia
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(GUI) wwlsdl I3 oo Ly Sl 9 PLC I 80 “Electro filter panel” J| Juogi  7.4.10

(e gl “Electro filer Jud sy GlIAl 48 jadll (e 3 (53l ¢ sd) 485 “Electro filter panel” S
G gulal) ol g (5 91(GUI) A8 jaal) Jiads 2ie

PLC JlI g “Electro filer panel” J| Juog 4 ,b 7.4.10.1
(Relay?2 for “Electro filer panel”)

(DVP16SP (Extension Unit))

co

Y0

hdl Ph N

Y2

Y3 |

Y4

Y5

Y6

7 A2 R2 1
+24V SIS

X0 Ph N
24G |— X1

X2

X3 L

X4 6 1

= R2 o 1le

X6

X7 [— 7 3 9

Electro filer
panel
:“Electro filer panel” J| 48l 09 oS>l 7.4.10.2

JI 48l e 5 aSaill aiElectro filer panel”) @ swlall Gask oo 50 JS& User interface J) ddawl 5 (
Modbus: Jall Jsil) Je

Ju oSsil“Electro filer panel”"1" Jw) ;o= (PC) Y PLC-Y7,Extension J) Jis A g2
Relay2 J) dadveysn sl 5 “Electro filer panel”.

I "0" Jw) LlY'7, Extension J) a5 M 533 Relay 2d) daads o s sl

“Electro filer panel”.

J s 48) «“Electro filer panel” J) Jis xie : Relay zesai PLC-X7,Extension = €17 a3 A
J o“Electro filer panel”.dazsl J sa 50

J oS Laie jRelay J) oS8 A saie X7 Extension = “0” J) o) 25 4 5 “Electro filer panel”
demy Vg J saaie
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(GUI) wgulsdl N3 4o Lgs pSaillg PLC g0 “Condenser Water Tank Pump” Jl duogi  7.4.11

PLC J| g “Condenser Pump” JI Juog 8y ,b 7.4.111

Ph | N

V3+ Cco
13+ YO0
V13- Y1
FE Y2
VOO .
100 C1
VO Y3
101 Y4
AG Y5

Pump

“Condenser Water Tank Pump” Jb Sl 7.4.11.2

Jb w83l 4 “Condenser pump” s s JSi “Manual” J) el 51 o sulall 33 b e
Modbus J3a ¢« Address PLC-Y5 Jue)) aie) 17 () Y5 zuai Y5 ON JI Jexi pump
10" Jls ) die LlY5 mass Y5 OFF JI Jusiié pump . (

“Level Control g “Water Steam Cycle Main Pump (3 phases pump)” Jl Juogi 7.4.12
aes 535illg PLC Jl g0 Relay”

Water Steam Cycle Main Pump (3phases)
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Level Control Relay (PNSA 230 100)

PNSA 230 100

CONTROL o€ NiveL
Z0VCA OBz

=
é |
o T r—1
= 5 @
. S (10
OX0)
L . N
BECSEERT

Level sensors

e il evel Control JV o) )3 48 yaa Boiler'tju’ B Mice G s At '&Jlé ORI Sl
Jl “Water Steam Cycle Main Pump (3phase)” J) o) & Sl Ssila 53 ) IS Boiler s slally
253 evel-Max .

PLC Jl g “Level Control” Juogi 4 ,b 7.4.12.1

-

~J

PNsSA [ s5]e |7 [2[10][1]a]3]
— PLC DELTA DVP20SX2
¢ *"’: +24V SIS
o X0
el X1
N X4
X5
‘ ﬂ# /l Level sensor X
MIN. r
COM.
. J
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PLC Jl &b .c “Boiler tank” 3 cloll Sgiuw adl 5o 7.4.12.2

PLC- Uy Jsa e 3-1 Relay J) zlisll muas level sensor — Min ¢s2 be ) o) a1 A el (midsy Laie
OB O O el a5 X6="17

23 PLC-X6="0" Juls 5 J s:aie 3-1 Relay J) Ul muad level sensor — Max 253 (A o) 5301 Sy Lexie
Sliaa ¢ 33l )

PLC Jl g “Water Steam Cycle Main Pump (3phase)” Juoys 7.4.12.3
(DVP16SP-Extension Unit)
Ph N
|
2 B .
24G x| [
X2 Y2
L1 12 13 x3 | [¥3 A2 Al
< = c
X6 Y6
Lle L2e L3e 13 X7 Y7
C
T1 T2 T3 14
M3~
Water Pump 3~
“Water Steam Cycle Main Pump (3phase)” J| a8l 509 <>l 7.4.12.4

PLC-0sS8 oAl A elall alads) diad - “Level Control ” JI Gk e (Siile 55l JS& “Pump 3~ Jb oSaill (S
. Pump J a3 5 Contactor J) Jexsd “PLC-Y5,Extension” ON zuad X6 =17

Jl < 35 Contactor J) Juasé PLC-Y5,Extension” OFF Uil s PLC-X6 =707 zuad o)) )3l Miey Laxic L
. Pump

sl Jandilll: Modbus J) el 50 “GUI” sl sk e 650 JSa “Water Pump 3~ Jb oSaill (S
“PLC-Y5, gait PLC-M51J) ) "1" J)) & a5 Pump Jb Sl wobsiss (S PLC-M50 1 170w si &
PLC-Y5, msad PLC-M51J I “0” Jw ) 5l Pump J Jaisis Contactor J) Jess Extension” ON
Pump J & 533y Contactor J) J=ié Extension” OFF

YWater Steam Cycle Main Purmp (3phase)

M50 M5
_{ I I I [ Y25
m50 i
/A

Pump 3~ J s 43 »
Gz “Pump” JI ) 23 5 PLC-X5,Extension = “1” zuai Contactor J Juds die
Gexd Y “Pump” J) o) a8 2 5 X5, Extension = “0” J o583 4 saie Contactor J) ¢S Ledie
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7.4.13 Electrofilter Current Monitoring
The electrofilter uses a high voltage potential between 2 coductors that charges the light polluted gas coming
from previous filtering stage (and thus generates a small current at the secondary) and makes them heavy.
These heavy particles will then drop down and thus significantly reduce the total pollution coming from the

station.

To ensure the functionality of the electrofilter, a non-invasive current sensor is used to measure the
current at the primary of the HV transformer. The current sensor used is shown below which has a

linear curve and the following specs:

Figure 1. YHDC Current Transformer
Table 1. YHDC SCT013-010 Specs

Parameter Value
Rated input 0—104
Rated output —1to 1V
Accuracy +1%
Linearity <0.2%
Turns ratio 1:1800
Working voltage, frequency 660V,50 — 1KHz

7.4.13.1 Connecting the Current Sensor to Controller
The current sensor produces an output voltage between -1V and +1V which represents -10 A to +10A
respectively. However, every controller accepts only positive analog numbers (0 — 5V in case of Arduino) and

(-10V-10V in case of PLC), so an offset is a must. The below circuit in figure 2 is designed to offset the readings

coming from the current sensor.

V1
230V AC

U

g

LOAD

_®_

Figure 2. Current

To Arduino Analog Pin

+ Vref

R1

SCT-013-010 100k

L1
CcT

R4
100k

Sensor with Offset Schematic
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R1 and R4 are used to divide the reference voltage by half. So, the voltage across the capacitor is:

R4

1
=———XVpr ==XV, 1
R1+R4 ref ref ()

v,
¢ 2

If V..o = 5V, the measurements from the current sensor will be offset by 2.5V. And thus, the output
from the sensor will be between 1.5V and 3.5V. The reference voltage affects the selection of the burden resistor
(R5) which is chosen according to:

Arer X1

R ) =—"—— 2
burden( ) 2\/5 % Ipmax ( )

Where:

> A..r: Reference voltage in V
» n: Current transformer number of turns (= 1800)

> L, Maximum primary current in A (= 10 A)

Extracting RMS Readings

The current sensor measures instantaneous current by converting the electrical field generated by the current
passing through a conductor into voltage. The drawing below in Figure 3 shows the location of the current
sensor in the real system. The CT is connected into the primary and the readings will be transformed to

secondary by ideal transformer relation between the 2 windings as in equation (3) below.
Controller + Current
Transformer
l
/

Electrofilter
12KV
e) 220V 48 KV

T

Figure 3. System Diagram

Wb m -

Vv, I, n,

The procedure of extracting the current from the CT sensor is discussed in the flowchart below in figure 4.
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N =200

Result

________________

| i
| i
i :
: CTll- ;
! analogRead(CT_pin) :
i - Viei/2 '
! :
| !

~——

0

=

3

Q

=

+

1

[}

—
=
=

~—

Wait for 500 ms

Figure 4. Programming Flowchart

In order to calculate the RMS current (which follows equation (4) below) from instantaneous current

measurements, the code is divided into 3 sections as seen above:

N
Ipms = lear X #Zes % fo (C Tanatog — Vailf({lf)i;t)z (4)
» Loop 1: In this loop, 200 analog readings taken from the CT are subtracted from the
offset value (Ve / 2) and are saved in an array.
» Loop 2: The values of the voltages in the previous loop (generated by the CT with an
offset) are squared and integrated.
» Result: In this section of the code, the RMS value of the current is calculated by doing a

square-root of the integrated square voltages (which are image of the current) and then
multiplied by the conversion factor (Ical = 0.1 E) which is given in the datasheet of the
YHDC SCT013-010 CT.

CT and Arduino Testing

Before connecting the CT to PLC, it was tested by Arduino to ensure its functionality. The circuit in figure 2

was connected with V... was set to 5V, burden resistance was put to 50 ohms, and a load of 40 W (or 0.18 A)

was tested. A commercial Ammeter was used to make sure the readings generated from the CT are correct.
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£i

As can be seen from the results below, the CT connected to an Arduino gave the exact same current reading

sl

as a commercial ammeter.
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The Arduino code is listed below:

const unsigned int numReadings = 200; //samples to calculate Vrms.

int readingsVClamp[numReadings]; // samples of the sensor SCT-013-010
int readingsGND[numReadings];  // samples of the span

float SuUmSqGND = 0;

float SumSqVClamp = 0;

float total = 0;

int PinVClamp = AO; // Sensor SCT-013-010
int PinVirtGND = Al;

void setup() {
(115200);
[ initialize all the readings to 0:
for (int thisReading = 0; thisReading < numReadings; thisReading++) {
readingsVClamp[thisReading] = 0;
readingsGND[thisReading] = 0;
}
}

void loop() {
unsigned int i=0;
SumSgGND = 0;
SumSqVClamp = 0;
total = 0;

for (unsigned int i=0; i<numReadings; i++)

{
readingsVClampli] = (PinVClamp) - (PinVirtGND);

); 1
}

/[Calculate Vrms
for (unsigned int i=0; iknumReadings; i++)

{
SumSqgVClamp = SumSqVClamp + sg((float)readingsVClampl[i]);

¥

total = sgrt(SumSgVClamp/numReadings);
total= (total * 0.1);

(String(total) + " A™);
(500);
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CT PLC

The connections of the current sensor and the PLC are shown in the diagram below:

vo+ | [sis
Current- o 150
Carrying vio- | [ x1
Line vi+ | [ x2

11+ | [ x3
\ VIi- || x4
V2+ X5

Red + I 12+ X6
% viz2- || X7
Black - | V3+ co

13+ YO0
VI3- Y1
FE Y2
VOO0 °

100 C1
VO1 Y3
101 Y4
AG Y5

Figure 5. CT with PLC Connections
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Experiment 1 (Not Recommended)

w1002
_| I MO k200 ]
Enabling = Mumber of
ingle posi loops
tive pulse
!MDV Ko D2 |
[GEH
!MDV K200 DED |
lMDV 4] DE1 |
lMDV k10000 DE2 |
lMDV 4] DE3 |
11000
_| I lMDV L1z Do |
tanitaring Awerage of ADZ curen
normally Ex2 analo b el
open conta g input ch
!MUL oo oo 03 |
ADZ2curen ADZ curen analog squ
bwal bwal ared
!SQH D3 D4 |
analog =qu
ared
!SCLP D4 DED D5 |
<|> D5 D2 I !MDV D5 D2 |
ax [T

» M1002: Enables a positive pulse at the start of the PLC.
» MOV k0 D2: Set D2 to 0 which describes the max value later.
» MOV k200 D60: Set D60 to 200 which corresponds to 1V analog input max sensor

input(200 bit x 1ov').
2000 bit

» MOV k0 D61: Set D61 to 0 which corresponds to 0V analog input minimum sensor input.
» MOV k10000 D62: Set D62 to 10000 which corresponds to (1000 mV % %) that represents the
desired upper limit scaling for input.

» MOV k0 D63: Set D3 to 0 which corresponds to the lower limit scaling for input.

» M1000: Monitoring normally open contact (closes when the PLC runs).
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MOV D1112 DO: Move the current readings from the AD2 (Analog input 2) to DO.

MUL DO DO D3: D3 = D0?

SQR D3 D4: D4 = VD3

SCLP D4 D60: Scale the square-rooted variable D4 to numbers between 0 and 10000.

> D5 D2: if D5 is greater than D2 (D2 represents the max value), put the max value equal to D5.

YV V V V VY

1 1 .
—) to get an estimated value

And finally, the value stored in D5 should be divided by (—— =~

of the RMS current.
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Experiment 2 (Working Well)

M1002

— |

Enabling =
ingle posi
tive pulze

1011

|
[
10ms clock

pulse, Sm
3 OM/Sms 0

co
—
1 delay pa
ssed?

<|= b50

loop caunt
er

D0

loap count
er

D52

Mb. of loo
ps

D52

Nb. of loo
ps
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lMD\u" Ko D&
loop count
el
lMD\u" Ko D
Integratar
lMD\u" K250 D52
b of loo
a3
lCNT i K1
1 delay pa
ssed?
lMDV Dz )]
Average of ADZ curen
ExZ anala bvalue
ginput ch
lMUL D&3 i) D54
ADZ2curen AD2curen ADZ2 Square
bvalue tvalue d
| oo D&l D54 D&l
integrator AD2 Square  integrator
d
INC D&0
loop count
=
RST co
1 delay pa
s9ed?
lDI\u" D&l D52 D55
integratar Nb. af lao temp opera
pz tian
lSQH D55 D56
temp opera RMS curen
tion t
lMDV Ko Da0
loop count
er
lMDV Ko D&l
integratar



e M1002: Single positive pulse at the start of the PLC.
e MOV k0O D50 (Init step): set the loop counter variable to 0. Used to count the integral loops.
Necessary for taking several actions.
e MOV KO D51 (Init step): Begin the integrator with 0. This will be used to accumulate the voltages
generated from the current transducer.
e MOV k250 D52 (Init step): Number of loops. The RMS current will be calculated every 250 loops.
e M1011: 10 ms clock pulse (5 ms ON and 5 ms OFF).
e CNT CO k1: Enables a counter to only count for a single shot (each 10 ms). It is used to schedule
the current readings at 10 ms.
e If 10 ms passed (CO counts 1) and the loop counter is still less than the number of loops:
» MOV D1112 D53: take a current measurement from AD2 and store it in D53.
> MUL D53 D53 D54: D54 = D532, The squared values of the voltages generated
from the current sensor are stored in D54.
» ADD D51 D54 D51: D51 = D51+ D54 = [ D54. Nothing but an integration
process.
> INC D50: Increment the loop timer by 1.
> RST CO: Reset the counter.

o If the loop counter is equal to the number of loops:

> DIV D51 D52 D55: D55 = 251 — __integrator

D52 number of loops’

. _ _ _ integrator
» SQR D55 D56: D56 = Currentgys = VD55 = ’—Number oF l00ps"

» MOV kO D50: Clear the loop counter.
» MOV kO D51: Clear the integrator.

The RMS current (D56) is the desired value to be read. It should be divided by 20 to have the full
reading of the current. A typical result is shown below. The real RMS load current is approximately

0.2A. The RMS current calculated by the PLC is found to be 4 (k4). This number should be divided
10V 14 14

A . .
by 20 (107 X oo = Bits) to give (4 bits X ——— = 0.24).
k0 k4
-{50R D4 D05
RS Curren

k
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PLC

Pressure Sensor  Condenser Atmospheric Valve

dicrrharne valve
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J Vi,gﬂ\ 0sSvalves JI dauls, éguy}\ JSCa PLC ) bonall g Lis) 15 bar iy
Condenser valve ()} lax2l a3y Ledisg 14.1 bar 3l valve . ) lor]l J—\A; Ledis Lol 15.5 bar

z=“*atmospheric valve AV a2l 2ése Lidies 14.1 bar J) 3lxs Valve.

7.4.14.1 Communication between Vijeo software and the PLC

Dvp20sx2
= fr
Convertisseur sériel
CvOR2N
»
RS485 « USB

|

B bl

J s JPLC JI zebin ae Vijeo dla ol zlisi EX9530 il s

7.4.14.2 Configure the communication settings
The communication parameters are given in the following table:

Item Specification
Protocol Modbus (RTU)
Port COM2

Slave address 2

Baud Rate 9600

Data bits 8

Parity None

Stop bit 1

Application development
In this application, the Vijeo software:
Read the status of atmospheric valve

Read the status of condenser valve
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Manual Control of atmospheric valve

Manual Control of condenser valve

Monitoring the pressure

Write in the PLC default pressure for test

The Application Settings are given in the following table:

Parameter

Devicein PLC | The  address  in | Function Action
decimal
M4 02053 Read Status of atmospheric valve
M10 02059 Write Control of atmospheric valve
M11 2060 Write Control of condenser valve
Y3 01284 Read Status of condenser valve
D5 44102 Read Monitoring the pressure
D7 44104 Write Write the default pressure for test

7.4.14.3 Create a Project in the Vijeo software for PC
1) Creation of a new project and one chooses Modbus RTU Protocol

2) Creating variables

Targetl - Panell - Languagel - Targetl - Variable Editor X

% - B M| @ En s A R

- Resource Library -
oG Alerms
- i, Recipes
i [5] Data Logging
- [E] Variables
=%, 10 Manager
= @ ModbusRTUOL [ 1
g@ ModbusEquij —

¥

1
2
)
4
5
6

Name A Data Type Data Source Scan Group Device Address | Alarm Group Logging Group
D5 Integer External z‘ ModbusEquipmer 44102 Disabled Mone
- D7 Integer External ModbusEquipmer| 44104 Disabled Mene
LM M0 BOOL External ModbusEquipmer| 02059 Disabled MNene
L M1l BOOL External ModbusEquipmer 02060 Disabled Mone
L w4 BOOL External ModbusEquipmer| 02053 Disabled Mene
L ys BOOL External ModbusEquipmer| 10284 Disabled MNene

3) Creation of the supervision page.

5]

@E Vijeo-Manager @Project

@ VUEO_PLC_DVP_TEST
= |j Targetl

--UF Graphical Panels
= [ Base Panels
&

Popup Windows
Master Panels
|E Forms & Reports
[fl Actions

+ Environment

+ % Resource Library
788 Alarms

L, Recipes

&) Data Logging
Variables

42, 10 Manager

s

Targetl - Panell - Languagel | Targetl - Variable Editor
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4) Definition of the communication parameters in the "Driver configuration" and "Equipment
Configuration” windows ((the communication parameters in the "10 Manager" node from
the "Navigator" window).

Projet - Panell [All] - Languagel X

0 100 200 20 400
Driver Configuration @
Manufacturer: Schneider Electric Industries SAS Driver: Modbus (RTU)
-0 ModbusRTUOL [ COM2 ]
w08 ModbusEquipment0l _ Serial Interface RS5-485 Stop Bit
4| i b
@-v-ije.j_}_qanager @pmject Flow Control None Data Length 3
Tr ion Speed | 9600 - Rev. Time Out 1 = Sec
Driver
MName MadbusRTUOL Retry Count 2 = o —
Manufacturer BT ¢ | ™
Driver Default value
Configuration E]
String Encoding  ASCI |T|
oK ] [ Cancel ] [ Help ]
peeen | Equipment Configuration (23]
i1
= = Equipment Address
- Resource Library - _
H % Slave Equipment Address: a = Dec
% Alarms
-JF, Recipes
-5 Data Logging Communication Optimization
- Variables

E|'Z’ 10 Manager
-6 ModbusRTUOL [ COM2 ]
w08 ModbusEquipment01 _

‘ Preferred Frame Length ’Custum -

120 = bytes

] 0] C [C]IEC61131 Syntax
@'\-"ije-:n-manager EProject 0-based {Default)
Equipment Variables
MName ModbusEquipment(1 Double Word word order [High word first v]
Equipment )
Configuration E] ASCI Display byte order ’LDW byte first v]
ScanRate Medium |T
Dialog Table E] [ 0K l I Cancel ] [ Help l
7.4.14 4 Create Project in the WPL soft for PLC
Cormmunication Modbus RTU protocal by CORE (RS-485)
w1002
_| I }MDV H& 01120 |
SET M1743
}MDV K2 D11 |
}MDV Kioo 01123 |
SET M1120
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Fiead the pressure sensor

k1000
_| I !MDV k257 01115
!MDV 0o ]}
!MUL32 ]} k4 D3
!DIV32 D3 &1 D5

Corparison The pressure sensorwith setpoint

3= D5 Kso0 | SET M

= D5 g | RST M

= D5 k1410 | e "

<|>= D5 kisE0 | SET M1

If the pressure >= 15 bar, MO ON & if the pressure <=14.1 bar, MO OFF
If the pressure >= 15,5 bar, M1 ON & if the pressure <=14.1 bar, M1 OFF

Condenser discharge valse

M0

_|I [ AE]

M10

_|

If MO ON or M10 ON from User interface, Solenoid valve Open by Y3

Atmospheric discharge valwe

1002
_| I !MDV K2000 D10
lMDV D10 D116
11000
_| I lMDV D111 D11

<|> on K1500 I [ M4
M1 M1
_|/|—|/}_{> D11 K300 I (G|
1
} [ M2
M1 1
— |_~|< D11 k1600 I /] [ M3
W11
_| l_
M2
_|I [ v
M3

—

132 /15,872 Steps 5X2 (PLC Station Address: 2)
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If D11> 1500 (the PLC Read from potentiometer > 7.5V), M4 ON (status of valve is open).

If M1 ON (the pressure >= 15.5 bar) or M11 ON from User interface & D11<1600 (if the valve is
incomplete opening) & Y1 OFF, M3 ON (the valve is open by YO0)

If M1 OFF (the pressure <=14.1 bar) & M11 OFF from User interface & D11>300 (if the valve is
incomplete closure), Y1 ON & M2 ON (the valve is close by YO & Y1)

Note: For test we replaced D5 (real pressure) by D7 (default Pressure from user)

Corparison The pressure sensor with setpoint

<|>= D7 K1500 I SET MO
<|<= D7 k1410 I RST MO
<|>= D7 k1550 I SET M1
<|<= D7 K1410 I RST M1

7.4.14.5 Simulation

[53] Vijeo-Designer Runtime 5.0.0.537 = |
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[&] Vijeo-Designer Runtime 5.0.0.537 o[- | [S]

=]

Supos

[E] Vijeo-Designer Runtime 5.0.0.537 = | =2 |

Boiler pressure Control

Condenser Dischar e Atmaspheric Disch

[=]

SUpose ssure for test

7.4.15 PLC Code

Code repository:

http://aecenar.com/index.php/downloads/send/5-nlap/840-nlap-ipp-gui-code-ver-2022

http://aecenar.com/index.php/downloads/send/5-nlap/839-nlap-ipp-plc-code-ver-2022
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7.5 Graphical User Interface (GUI)

7.5.1 Introduction
The graphical user interface (GUI) is used to monitor and control the power plant.
It is developed in C# using visual studio 2017.
The main task of the GUI is to initiate and monitor the plants, intervening from time to time. The
main control has the control unit with their PLCs.

The PC running the GUI is connected with the Control Unit via Modbus RTU (see figure below)
using a USB to Serial adapter (see figure below). To establish working connection drivers are

necessary. For driver installation instructions and more information see Modbus-connection in the

Appendix.

Monitoring
(+control)

Modbus RTU

Control Unit
’ (PLCs)

TR o { & =

incinerator power control turbine generator loop

feedwater and extraction steam

loop loop

Most of the power plant is directly connected to the Control Unit and thus visible in the GUI and
possibly also controllable. But a few things are not. Below the camera, which monitors the

combustion chamber. More in the chapter camera.


file:///C:/Data/Abudi/Arbeit%20AECENAR/Control%20System/documents/documentation/201219_NLAP-PCS_PlatformSystem_GUI.doc%23_Modbus_connection
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file:///C:/Data/Abudi/Arbeit%20AECENAR/Control%20System/documents/documentation/201219_NLAP-PCS_PlatformSystem_GUI.doc%23_Camera

In this document we will see how the GUI-Software is structured, what it can do, and how it's

started and used. In addition, the source code is included in the appendix, as well as other

instructions that are helpful in the further development.

7.5.2 Software Structure

7.5.2.1 Class diagram

Overview

=+ Form

“IpC

@, ipc_wind
a Ipc_window -
—+ Form
9‘ =m
" BPC @ m " StateMachine
Klasse Klasse
G. bpc_w... =+ Form
i _ 9. sm p Felder
® tgs wi... ga om | b Eigenschafien
& b Methoden
Klasse
=+ Fo
rm oﬁ m
%, lc_window Lc
Klasse
=+ Form
Visualisation (GUI) Operation

9. ipc_window

@, Ic_window

@, sm

» Felder

| » Eigenschaften
= » Methoden
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Program #
Klasse
4 Methoden
@, Main
A @, gModbusMaster IModbusMaster ¥ ConnectionForm ¥
Schnittstelle Klasse
¥ |Disposable —+ Form
=
@ —_————— e m————————— -
% filelogger FileL. 1 v ! ools v :
Klzsse | Static Klzsse 1
\___________,'

Connection/Management

 Program A
Klasse
4 Methoden
&, Main
[ IModbusMaster A4 | Connectionform ¥
Schnittstelle Klasse
- IDisposable - Form
L %
| FileLogger ¥ | tools ¥ :
Klasse | Static Klasse 1
| ! 1
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7.5.2.2 Activity diagrams
The following diagram shows a simplified view of how the state machine works

The following diagram shows how an GUI page works
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7.5.2.3 Sequence diagrams
The following diagram shows an controlling interaction example (names may differ from code):

User GUI-Page :
| | 1. [ ctortatoce
2: click on Open Valve | 7 > i
" 3: Connect() T
| a8
A ik
2.1: open valve 4 |
" e
T 3.1:Connectto Save(s) (PLCs)
2.1.1: wrteRegister(address x true) :
P
T 4;
| 2.1.1.1: send Commland to Serial port (to Modbus slave)
| :
T : |
l ! :
: : Powered B} Visual Paradigm Community Edition 0
L 1

7.5.3 Pages

7.5.3.1 Overview
In the overview the most values/states of sensors and actuators are monitored. The control of some
actuators is also possible (supply fan, exhaust fans, Fuel burner, cooling pump, water pump &
condenser pump).

Cverview

Bailer Pressur Cantrol

L
o
=
I
o
]
fa)

Turbine Government System CUIFENE pressure

Incenerator Power Conkrol

current atrmospheric valve opening

>

LEVEL CONTROL
TGS

current turbine speed

“n ~ 5 =

FILTERING SYSTEM

[
Supphy Fans 1- 2 l:l
exhaustfanl l:l
exhaustfanz _I
exhaustfans l:l
‘Water Pump _I ﬂ
cooling purp _l 6

CMD OFF
Fuel Burner _l current RPM sensor test status
Condenser Pump CMD OFF current Pokentiometer

condenser valve opening

D | —

current valve opening

%
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Color indication for states (Text fields):

For supply fan, exhaust fans, water pump, cooling pump, Fuel Burner:

-Red->False/OFF _I
-Green->True/ON -|

For atmospheric and condenser valves:

current akmospheric valve opening condenser valve opening
-Red-> CLOSE I l l
current atmospheric valve opening condenser valve opening

-Green-> OPEN — }I< } 4 —

Color indication for control commands (Buttons):

For supply fan, exhaust fans, fresh water pump, cooling pump, Fuel Burner & Condenser pump:
-Red->False/OFF Command is send (the state field should also be red (OFF))

-Green—>True/ON Command is send (the state field should also be green (ON))
 CMDON

IMPORTANT NOTE:

- If the buttons have a different color than the statefields, that means something is wrong with the sensor or
the actuator.

- If the buttons don’t change the color by clicking, that means something is wrong with the connection.

From the overview you can reach the other pages by clicking on the respective buttons (left upper side).

7.5.3.2 Other pages
Boiler pressure Control (BPC)

On this page, it’s possible to view states of and control the atmospheric valve, condenser valve,
and pressure. It is also possible to set different pressure setpoints (which affects the automatic
opening and closing of the valves).
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Boiler Pressure Control

Pressure
[] aukofman  AUTOMATIC

Atriasphetic Yalve MIN SETPCIMT: WRITE
_ ATMOSPHERIC SETPOINT: 0[] wrITe
current valve Opening E
o CONDENSER SETPOINT; WRITE

current pressure
OPEM

AUTOMATIC I

|
L

Condenser Yalve

ALTOMATIC

current valve opening I:I
5.3.2.1.1 Valves
Color indication for states (Text fields):

For atmospheric and condenser valves:

current atmospheric valve opening condenser valve opening
-Red-> CLOSE I I
current atmospheric valve opening condenser valve opening

E— >|4  —
-Green—> OPEN

Control indications (Buttons):

By clicking the Buttons its possible to open the valves manually.
There can be 2 situations:

OPEN

AUTOMATIC

Thant means the valve is in AUTOMATIC mode. Clicking the button will open the valve manually and turn
into MANUAL mode.

AUTOMATIC

MAMUAL OPEM CMD SENT

Thant means the valve is in MANUAL mode (and OPEN). The valve will never close until returning into
AUTOMATIC mode. Clicking the button will return into AUTOMATIC mode.

IMPORTANT NOTE:
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- If the label under the button indicates the MANUAL (OPEN) mode and the valve state (textbox) is not
green (TRUE/OPEN), that means something is wrong with the sensor or the actuator.

- If the buttons and the labels among them don’t change by clicking, that means something is wrong with
the connection.

5.3.2.1.2Pressure

The current pressure is monitored in bar:

e P

-

Considering the setpoints there are 2 modes:

- AUTOMATIC: the auto/man checkbox is not checked and label indicates AUTOMATIC. In this mode its
not possible to set any setpoint manually. The valves (if they are in automatic-mode) will be controlled
depending on the default pressure-setpoints saved in the PLC. For more details, see the PLC
documentation.

[] auto/man  AUTOMATIC

MINSETPOINT: 0 [2] | wRITE

ATMOSPHERIC SETPOINT: 0 = wriTE
CONDENSER SETPOINT: 0 s wRITE
- MANUAL.: the auto/man checkbox is checked and label indicates MANUAL. In this mode its possible to

set the setpoints manually. By writing a setpoint, the valves (if they are in automatic-mode) will be
controlled depending on the written setpoints. For more details, see the PLC documentation.

auto./man MAMLIAL

MIN SETPOINT: |0 EI WRITE
ATMOSPHERIC SETPOINT: |ﬂ E" | WRITE |
CONDEMSER SETPOINT: |£i E" | WRITE |

Turbine governing system (TGS)

ol Turbine Government System = =

turbine speed (RPH)

Yak

urrent valve opening |-993

[] automaticjmanual ~ AUTOMATIC
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5.3.2.2.1 Valve
The current valve opening is monitored in %:

o vabecpenng [0

For the valve control there are 2 modes:

AUTOMATIC: the auto/man checkbox is not checked and the label indicates AUTOMATIC. In this
mode, it’s not possible to set the valve opening manually. The valve will be controlled automatically
depending on the turbine-speed-setpoint saved in the PLC (the setpoint can be either the default value or a
manually written value. See 3.2.2.2-Turbine speed). For more details, see the PLC documentation.

[] automatic/manual  AUTOMATIC ‘l

manual Valve opening (%) change Valve

0 EI opening

MANUAL.: the auto/man checkbox is checked and the label indicates MANUAL. In this mode, it’s
possible to control the valve manually by writing an opening % to the PLC. For more details, see the PLC

documentation.
automatic/manual  MAMUAL ‘

manual Valve opening (%) change Valve

0 El opening

5.3.2.2.2 Turbine speed
The current turbine speed is monitored in rpm:
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Incinerator power control (IPC)
On this page it’s possible to view the state of and control:

Supply fan, exhaust fans, Fuel burner.

Suplay fans 1- 2 | EECHNE <D OFF
Exhaustfanl I:I MD OFF
Exhaustfanz l:l M0 OFF

exhaustfans l:l MO OFF
EE oo

All works like in the overview. For more indications how to control or what the color indicate, see overview.
Level control (LC)
On this page it’s possible to view the state of and control:

Water Pump 1 phase, Water steam Cycle Pump 3 phase, and Boiler water level.

o Level Caontral

Boiler water level I:I
‘“Water Skeam Cycle Pump 3 Phase I:I MO OFF

Color indication for states (Text fields):

For Water Pump 1 phase, Water steam Cycle Pump 3 phase:

-Red->False/OFF I:I
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-Green->True/ON -|

For Boiler water level:

-Red>Low

Green>HicH [

Color indication for control commands (Buttons):

For Water Pump 1 phase, Water steam Cycle Pump 3 phase:
-Red->False/OFF Command is send (the state field should also be red (OFF))

-Green->True/ON Command is send (the state field should also be green (ON))
 CMDON

Filtering System (FS)

d Filtering System — O *

Compressor Valve l:l _

Current (A) -39

On this page, the state of the filtering actuators (compressor, compressor valve, and electrofilter) are
shown. The “current™ tab shows the current passing through the electrofilter. This section works as IPC section
before.

7.5.3.3 Settings window
This window appears after starting the GUI-program. Here some settings can be set.

Until the current version there is no settings.
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7.5.4 Use Instructions

To start the GUI double click on the binary executable 'ContSys.exe' in the release folder named 'release’, or
‘current release’, or '<date>release’, or 'release<date>'. Anyway, there must be a shortcut of the executable on
the desktop (on the operation laptop).

iU

NLAP-PCS_G
Ul_release011
019

Once ran, the the settings window must appear.
For information how to set settings and what they mean see Settings window.

After closing this window, you must be directed to the overview window.

az Overview
Boiler Pressur Contral
BPC-
BFC
Turbine Government System current pressure
s 399 BAR
Ir\tar\aramr iner control
current atmospheric valve opemng
LEVEL CONTROL
_ e
FILTERWG S current turbine speed
909 RPM
condenser valve opening
current valve opening
’ ‘ E— 599 o

Supply Fans 1- 2 v
A

exhaustfan1

CMD OFF
CMD OFF

Fase]

False |
ashaustfan? B | oo o

False ]

exhaustfand €MD OFF

‘water Pump 1 Phase| SEBEN | CMD OFF

cooling pump B | cvo oFF

CMD OFF
Fuel Burner - current RPM sensor test status  False

Condenser Pump e current Potentiometer 399

From there, to operate see Overview in Pages.

7.5.5 Logger

The logger records the read values of sensors and states. It writes them in a text file named CS_log.txt

(may change) located in C:/ControlSystemData (may change). The file and directory are created
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automatically in case they do not exist. Recording period: always when the values are read. (might

change, see source code)

Current Version saves file at plain-text-file, so for further processing and analysis or visualization,

the file content should be taken manually from the text-file.
Time format: DD.MM.YYYY HH:MM: SS. mS

Line format (maybe needed for parsing): time<tab><variable-name>:<tab><value><tab><next-

variable-name>.........

Recording example: (in real one record is listed in one single line)

25.0.2019 14:50:59.622

bpc_Current_pressure: 1
bpc_Current_atmospheric_valve opening: False
bpc_Current_condenser valve opening: False
tgs Current turbine speed: 60

tgs Current valve opening: 65522
Current_exhaustfanl status: False
Current_exhaustfan2 status: False
ipc_Current_wastemotor_status: False
ipc_Current_supplyfan_status: False
Current_coolingpump_status: False
lc_Current_levelControl_status: False

For more details, look in the source-code in the Appendix.

7.5.6 Camera
To keep the inside of the incinerator in look, an IP camera is put in front from the outside.
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The camera is not integrated in the GUI-program. The camera is independently accessed per the local network.

For configurations enter the camera-ip address in the browser (ip: 192.168.1.64 username: admin pass:
admin12345). There you can also view the stream.

@ Login X + & X

<« C  ® Notsecure | 192.168.1.64/doc/page/login.asp?_ 1574077150695 - % & 6 0

HIKVIST

H : § L )

"_.‘ ] [P0 T 5§ 1 i r ‘L‘,‘ h.:'

1 ._J.. ‘l‘ lw l'.‘- VY] 1) e ey T T Aty e

2 " 1:39PM
N Oy D) NG B

@ Live View X + - X
&« C @ Notsecure | 192.168.1.64/doc/page/preview.asp A B e 0
VISION Live View Configuration X admin  [> Logout
o
+ M~

~ 7 @& i@ ) ENG
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@ Configuration x + - X

&« C @ Notsecure | 192.168.1.64/doc/page/config.asp “r B [ +]

VISION Live View Configuration & admin [ Logout

Basic Information Time Settings DST RS-232 About

B Local
B system Device Name IP CAMERA
System Settings Device No. 88
Maintenance Model DS-2CD1023G0-1
Security Serial No DS-2CD1023G0-120180625AAWRC29438810
User Management Firmware Version V5.5.6 build 180326
O Network Encoding Version V7.3 build 180326
,9. Video/Audio Web Version V4.0.1 build 171218
© Video/Aud
e Flugin Version V3.06.33
E . Number of Channels 1
vent
Number of HDDs
E Storage

Number of Alarm Input
Number of Alarm Qutput

Firmware Version Property |B-R-E3-0

~ G ¥ W D) ENG

Another and better way to stream is through the direct streaming address using a streaming software like VLC.

There are 2 ways:

7.5.6.1 Manually enter the address in VLC:
Steps:
1- open VLC media player

L]

[ —

VLC media
player

2- copy the address: rtsp://admin:admin12345@192.168.1.64:554/Streaming/channels/101 (possible
addresses are in the text file “camera addresses.txt” on the Desktop

camera

addresses. bt

3- paste it into VLC (Ctr+V) and press Enter (otherwise you can click on Media->open nwtwork stream
and paste the link there)
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A VLC media player - X

Media Playback Audio Video Subtitle Tools View Help

Open File.. Ctri+0
Open Multiple Files... Ctrl+Shift+0

£3 Open Folder... Ctrl+F
Open Disc... Ctrl+D

%5 Open Network Stream... Ctrl+N

£l Open Capture Device... Ctri+C
Open Location from clipboard CtrleV
Open Recent Media »
Save Playlist to File... Ctrl¥
Convert / Save.. Ctrl+R

() Stream... Ctrl+S

Quit at the end of playlist
Quit

Ctrl+Q

| I R it

Al
0
x

& Open Media

] File % Disc & Network [ Capture Device
Network Protocol

Flease enter a network URL:

[rtsps/fadminzadmin 12345@192. 168, 1.64:554 ing/channels/101]

[ Show mare options

Cancel

| T i

]
&
N

A

7.5.6.2 Use the script:
Steps:
1- Double Click the script “camera.bat” on the Desktop

camera.bat

camera.bat

2- VLC will open....
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A rtspi//192.168.1.64:554/Streaming/channels/101 - VLC media player - X
Media Playback Audio Video Subtitle Tools View Help

01-21-1970 Wed 00:10

\ 7 @ @ ) ENG

For more possibilities and configurations see the camera manual.

7.5.7 Appendix

7.5.7.1 Source code

Code repository:

http://aecenar.com/index.php/downloads/send/5-nlap/840-nlap-

GUI(C#) S Cod
(C#) Source Code ipp-gui-code-ver-2022

7.5.7.2 Modbus connection

For a good introduction and understanding of the Modbus protocol and addressing, the following

Modbus-explained.
rar

webpage is useful:

RTU/ASCI

The Modbus protocol can be used in asci or in RTU mode. In which one is used depending on the PLC
programming. Currently used in code: RTU.

To change that, change the variable ‘rtu_or_asci’ in StateMachine.cs.
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Modbus driver

On Windows 7(like our NLAP-laptop), this adapter (Ex9530) needs a manual installation of the driver.
Driver name: Prolific USB-to-serial comm Port

Driver file:

pl2303.zip

Installation:

1-Install the driver from the zip file
2-Check in device manager and check connection in GUI. If all ok you are done
3-Open device manager
4-Right click on the new device (adapter must be connected) either in Ports (COM & LPT) or in
unknown devices. -> update driver
5-Choose the second field (choose from computer...)
6- Choose the second field (pick from a list...)
7-Double-click on the new-installed driver.
8-Done (no more problem mark if there was one)
Com port must be set to “COM 2” (important because of the plc-programming):

1- Indevice manager on the device:
2- Right-click->properties
3- In “Port settings” tap:
4- Click on “advanced”
5- Choose “COM2” from drop list in Com Port number.
6- Ok->you are done
Modbus addresses

NLAP-WEDC PCS

A List of all Modbus-addresses used are listen in the following excel List; OPBUS-addresse

7.5.7.3 Development instructions
To make the further development easier some checklists or protocols list the steps for adding/removing
sensors/actuators and changing the GUI background.

howto-protocols_2
01219.rar
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7.5.7.4 Camera manual
Search here for the current manual (model: -):

https://www.hikvision.com/en/support/document-center/user-manual/
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8 Operation of Plant / Test specifications
8.1 Steps to get the plant operating
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9 System tests
9.1 Test1
2k of ey blo g il 9.2
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JH a1 3l v + e 8 ) Ul Jase dia o

Test 2 Steam Cycle : 5 November 2021 9.3
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PRESSURE 5
PRESSURE | (PRESSURE | Supply Fan
TAGE | TIME DOOR TEST NOTE
STAG (GUI) /100 | GAUGES) Status OORS > OTES
STATUS
Bar
. Jiiy)
1 8:30 2 0 ON CLOSED - Al e 5
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11:15

285
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3- EXPENSION
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11:27

540
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VALVE
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14
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Stage 5 : Test 1 expension valve to the ambient
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Stage 6 :
Test 2

i llgs BloiStage 7
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Stage9: Test 3 expension valve to the ambient
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Stagel3: Steam leakage from the mechanical safty valve
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Steam leakage

Stage 14 : Test 4 — Discharge valve test in the condenser




Stage 15 Steam leakage under the turbine (between the condenser and the

turbine)
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TO DO (date 9-11-2021) 9.3.5
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9.3.5.3
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Qidi) d>0 540 ;85 3 condenser discharge valve (controlled by GUI)J| 053 9.3.5.6
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9.3.5.12
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temperature gauge .S ;i 9.3.5.16
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9.3.5.17
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9.3.5.19
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2022/4/26 4 gdlo/l test 9.4
Test Specifications :

e Waste Inlet (Plastics) usage.
e Condenser Open-Cycle Bypass / Condenser Pressure.
e Bag house filter test after installation.

DA il J8 Le &l jpeas
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Excel file of the test results :
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070522NLAP-IPP_Co
missioning_Masjidas-
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Results Table

Time
2:00
2:33
2:35
2:40
2:59
3136
3:59
4:01
4:03
4:04
4:05

4:15

421

Opening Valve (%) Pressure (Bar)

0
0
0
0
0

automatic opening

[¥=JN =T N = RN - RN - R )

Lo
ehddte&E

20
18
24
20
22
29

EE&E

116
8.18
10.92
10.67
10.53
10.36
10,19
9.89
9.76
9.61
9.52
9.33
9.24
1.2
6.76
6.28
6.08
5.97
5.91
5.79
5.71
5.6
4.57
4,51
4.45
4.15
411
4,04
3.91
3.8

RPM

1320
1440
1560
1620
1560
1380
1620
1140
1260
1380
1440
1200
1260
1260
2160
1320
1560
1440
1680
1500
1740
1380
1500
1320
1380
1440
1320
1320

Voltage

0

==

113

198
221
201
169
198
116
146
176
138
151
161
155
309
95
185
163
216
189
288
214
234
198
219
219
136
187

Smoke
too much leakage
too much |eakage
normal smoke from exhaust
normal smoke from exhaust
normal smoke from exhaust
normal smoke from exhaust

Notes

remove bag house filter
after removing bag house filter
pushing plastic waste in the incineration room and add more bags

the valve still closed due to PLC system error

turning ON green fan (from output electricity)
turning ON

turning OFF green fan
turning ON 3 phases water pump

3 phases pump is still turned ON

3 phases pump : OFF and opening valve value started to decrease automatically to 0 because of the safty contral

turning OM green fan (from output electricity)

ter modifiying the output voltage from the voltage regulator of the generator (increasing the value) and turning OFF the green fan

more stable voltage output
turning ON green fan (from output electricity)

334



=
(9}
=
o
(<]
&N
o]
©]
B

335



J! Il Jx bag house

filter

3 phases

pump |
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Notes after the test :

- PID issues (not working)

- Maximum pressure in the condenser was 2.81 Bar

- The insulation of the incineration chamber was very efficient in heat storage

- The usage of the bag house filter is not preferable (cause smoke flow blockage)
- Finishing the Electro-filter + testing

- Waste inlet location decision and modification

- More regulation testing for the voltage output

- Check for any more smoke leakage
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10 Facility issues
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11

Procurement

11.1 Materials in November

AECENAR payments PAID FROM MONEY BOX

what? cost$ cost LL
pressure gauge 25 bar big 35
pressure gauge 25 bar big 35
T0.5inch (Gux)
teflon (5et)+ 2x £_» 6mm 2
nasser (50/2208S) 50
tempreture gauge 600 degree 60
accessories for temp. gauge 10 67000
nasser (100/220S) 50
nasser (220/2208S) 120
copper bar (50*4*0.4) 50
cable 120mm-+accessories 105.62
fa7em 140000
mele7 englizi 8.2 kg 1020000
bra8i + rendel+ 3aze2 copper 10 67000
2 kg mele7 enklizi 5 115000
tel7im coppper 150000
2efel (biyad ahmad) 50000
shertetyon 19000
6 shwelet ramel (6*15000) 90000
na2el ramel ila ma7atta 50000
40 kg fa7em 2000000
18kg mele7 2160000
20 kg fa7em 50
7iseb nasser (27 w 11/29) 50
sab mfeti7 (8) 80000
1.5%1* (1.4mm) 15 50000
2ata3 waseln 5.5
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11.2 Phones numbers

Name description phone address
+ Gty Agans ol ske 03423219
. - . "2 3 70423219 ol - anyanli- il
L Le. Llgiy b pelid il S8 =
Olrtas S oy Ssbrtois+ Spguln, SRR PG
dgbaae
hawshar office Desks-chairs-metals shelves- 03595890 Zahriyeh- main st.
fumiture closets 0644 03 28 Tripoli
48l = 157 O ina-
boult s .ua‘-\_)yJ} 3g) Slans 03935068 al mina - sa7et al
o shira3
R kaa -
Rami Nassouh CNC CNC- electonic equipment 034768 16 e = e
AECNAR
electronic ships- IC- securi Al mina - groupl
electric bashir P ey 76339123 group
system sgaure
£cC electronic ships- IC- inverters- 03213740 Haa - g0 ely ol
sound system 70213740 Sl calb
s logy-
Trades- renewavle technology 71110643
lift system- IT- web
e development- marketin, e
International engineirlng oonsultancf 03110644
76911737
stackholder- installation- "
Zmerli Solar energy system 06412335 Al RATes Oy
T electronic ships- IC- Inverters- e beirt
] sound system- CNC - arduino
Middle East Midical
supplies SAR:. medical equipment 78851475
mini pharm halabi Penicilin agent 06 615 666 near Ferri company
Joe medical equipment supplier 03 821286
oS 532l b 2l 5 Sline
= 76171020 near al haykaliye
B oA , 393 3, oaxausSs]
ot 2 Jadadd, eSSl | 50 006 085 pharmacy
Ll
warde steel and 03 290 760
steels and metals
metals 01 566 840
kk
abou fadel ajjan woods 0338908 "93' Soame
70 656 370 station (der 3mar)
abou Jad Eos Olyal 03418 226 20001 19> il
R -
khaled Rima aluminum 70 145 882 s N - ey
AECNAR
Aluvitre 2002 glass and mirror company 03 511 329
Belli [ 70 390 344 zehriyeh
Burhan Kabbara e glyall Cilaies piis! 03 339523
Sodicom merror and glass 01480221
ATCO SARL mirror and glass 01 256 550
Cybiria Net internet 71628 202
Dfouni Robert Est glass and mirror company 03 273533
European industial :
European Industial traders 06401 710
traders
. mi I shi
fadi chehadi conveyor 03 186587 L-minanear al shiran
2.near kadisha ba7sas
faysall graphic designer
glass gate glass and mirror company 03 262541
glass metal glass company 05436 111
glass roll glass company 03814424
glass studio glass company 03 751812
lassco, aluminum
glas . . glass and aluminum company 09478997
glass co
glastrosh glass company 03 828 868
green track refused waste 03114731
hamad hammoud earthing 03 485972
hayda daao lgal 70 704 545
hijazi glass
3 glass 03599 915
contracting co
k.glass glass 03 195 783
MEMS middle east medical supplier 78 851475
milio glass glass company 03737210
mirodec mirror and glass 03 688 162
st. f al hamidi
monzer mourad e i i 71404 059
procurment
ogero 06409 113
pencillin 06 615 666
taghrid CNC lab 71819 163
bilal baroudi masjed al salam 03 659 675
| Laa 3,50 Al
karouta Sigays 06431469 |0 nae bl
P
| e Jolde 5,50 AL
Jds> join kolas 06432952 |J'Uediaass
>,
al amal pharmacy Penicilin G 03579321 al minye- main street
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12 Show room / training center

See posters in chapter , System Specification” (Chapter 4)



