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6G60OME—C9. 5 SMCR 11850KW @ 89RPM
HP-SCR System Consumption Estimation

ISO Condition:

40% Wt. Urea Sol ution Consumption ™

Load( %) 25 50 75 85 100
Comsumpti on(L/h) 85 140 160 170 160
Compressed Air Consumption
Max Consumption Pressure
(N /h) (Bar)
*1)
Urea Injection TIII Model 225 8-12
Soot Blowing TIIT Model 15 5
Venting TIT Model 260" 57

Electrical Power Consumption

Max Power Consumption

Power Supply

(KW
Control Cabinet 0.3 220 VAC, 50/60Hz, 1-phase
Urea injection 7 440 VAC, 60Hz, 3-phase
Soot Blowing 0.1 220 VAC, 60Hz, 1-phase
Heating System 30

440 VAC, 601z, 3—phase

*1) :The urea solution consumption and the compressed air consumption is not guaranteed, since
estimated engine NOx emissions. The final NOx value are to be determined on testbed.So a tolerance of 25%
should apply to the urea consumption and the compressed air consumption of the urea injection.

%2) :The compressed air consumption of venting system finally depends on the SCR pipe layout.So if you use this
data, a tolerance of 10% should be considered.

it is based on
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For SCR system, the quality of compressed air should
comply with the specification ISO 8573-1, class 2.4.2

Particle Particle

) . Water*l) 0il
size density
Class max. in max. in Pressure dew Water Residual oil
um mg/m3 point in mg/m3 content in
C mg/m3
1 0.1 0.1 =70 3 0.01
2 1 1 -40 120 0.1
3 5 5 -20 880 1
4 15 8 3 6000 5
5 40 10 7 7800 25
6 10 9400

*1): The requirement for water can be adjusted by the minimun temperature guaranteed by
the shipyard in the engine room , and this minimum temperature should be bigger than
the relevant pressure dew point according to the specification ISO 8573-1.
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The quality characteristics of the AUS 40 should be in compliance with the requirements of ISO 18611,which is

specified below

Characteristics Unit - Limits Test methods
min. max.
Urea content % (m/m) 39 41 %gg }ggﬂjﬁgﬁgﬁ 2
Density at20°C kg/m3 1105 1177 IS0 3675 or ISO 12185
Refr a:,: izvoeocindex - 1,3947 1,3982 IS 18611-2, Annex C
Alkalinity as NH3 % (m/m) - 0.5 ISO 18611-2,Annex D
Biuret % (m/m) - 0.8 IS0 18611-2, Annex E
Aldehydes mg/kg - 100 ISO 18611-2,Annex F
Insoluble matter mg/kg - 50 ISO 18611-2, Annex G
Phosphate (P04) mg/kg - 1 IS0 18611-2, Annex H
Calcium mg/kg - 1
Iron mg/kg - 1
Magnesium mg/kg - 1 IS0 18611-2, Annex I
Sodium mg/kg - 1
Potassium mg/kg - 1
Identity - identical to reference IS0 18611-2,Annex J

OTE1 Should it be necessary to add a tracer to AUS 40,it shall be ensured that the quality
of AUS 40 specified in this table is not impaired and that the tracer does not damage the
SCR system.

NOTE2 In establishment of these limit values,the terms of ISO 4259 have been applied in
fixing a maximum and minimum value,a minimum difference of 4%R (R is the Repreducibility of
the test method)has been taken into account.However,in case of urea content,the 4*R rule has
not been applied in order to keep the high quality.

NOTE3 The values quoted regarding urea content,density,and refractive index are"true
values" (see ISO 4259 for the definition of true values).

NOTE4 The manufacturer of AUS 40 should aim at the target values defined in footnotes
a,b,and c. NOTE5 Should it be necessary to clarify the questions as to whether a given urea
solution meets the requirement of the specification,the terms of ISO 4259 should be applied.
a Target value 40%(m/m).

b Target value 1110kg/m3. The max.value is for the urea solution containing 0. 8% Biuret.

c Target value 1,3965. The max.value is for the urea solution containing 0.8% Biuret

d For the purposes of this International Standard,the term "%(m/m)"is used to represent the
mass fraction of a material.

e Calculated without subtracting nitrogen from ammonia.

The storage tank should be marked by some information
below:

a) product name, packing specification, identification of

product
b) date of production

c) name of manufacturer, adress and contact information

They shall be continuously monitored by the manufacturer

following valid testing plan.

Compliance with the limits specified below shall be verified

with the test methods indicated.
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In order to avoid any impairment of the AUS 40 quality during
transportation and storage, the following conditions should be taken into
account:

1 In order to prevent decomposition of the urea, as well as the evaporation of
water in the case of vented containers, prolonged transportation or storing
above 25 °C should be avoided

2 In order to prevent solidification of AUS 40, storage below 1°C should be
avoided

3 In order to avoid excessive temperature rise, AUS 40 should be protected from
sunlight

4 In order to protect AUS 40 from any contamination carried by the air,
well-closed containers or vented containers with filters should be used

Throughout the entire distribution chain, AUS 40 is expected to remain within the
specifications given in this part of ISO 18611 for at least the time periods
specified below as a function of the constant fluid temperature, or if fluid
temperature is not known, average ambient temperature at which the AUS 40 is stored
provided it is not exposed to direct sunlight.

In any case, the time at which AUS 40 is stored above 40°C should be limited as the
degradation of the AUS 40 is strongly increasing above this temperature.

Constant ambient storage temperature Minimum shelf life
C months
0-25 18
<30 12
<35 6
595 Possible significant loss of shelf
life:check every batch before use

NOTE The main factors taken into account to define the shelf life in this
table are the ambient storage temperature and the initial alkalinity of
AUS 40. The difference in evaporation between vented and non—-vented storage
containers is an additional factor.
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Examples of materials recommended for use with AUS 40 are given below.

Highly alloyed austenitic Cr-Ni-steels and Cr-Ni—Mo—steels, for example,in accordance with

EN 10088-1,EN 10088—2,and EN 10088-3(i.e.1.4541 and 1.4571),0or stainless

steel 304 (S30400),304L(S30403),316(S31600) ,and  316L(S31603) in accordance with ASTM A240,ASTM A276,and
ASTM A312.

Titaninum

Ni-Mo—-Cr-Mn—Cu-Si-Fe alloys,e. g. hastelloy c¢/c—276

Polyethylene, free of additives

Polypropylene, free of additives

Polyisobutylene, free of additives

Perfluoroalkoxyl alkane (PFA),free of additives

Polyfluoroethylene (PFE), free of additives

Polytetrafluoroethylene (PTFE), free ofadditives

plastic materials used in direct contact with AUS 40.

OTE 1 The sequence given in this list does not constitute a ranking of the recommended materials.
NOTE 2 Materials made of plastics can contain various kinds of additives used either for processing or
for special kinds of serviceability.These additives can possibly migrate into AUS 40.For this reason,it
is advisable that special care be taken for testing the contamination of AUS 40 by additives from

Copolymers of vinylidenefluoride and hexafluoropropylene, free of additives

FIBREGLASS based on a proper resin

plastic materials used in direct contact with AUS 40.

OTE 1 The sequence given in this list does not constitute a ranking of the recommended materials.
NOTE 2 Materials made of plastics can contain various kinds of additives used either for processing or
for special kinds of serviceability.These additives can possibly migrate into AUS 40.For this reason,it
is advisable that special care be taken for testing the contamination of AUS 40 by additives from

Examples of materials not recommended are given below.

the SCR converter system:carbon steels,zinc coated carbon steels,mild iron

Materials forming compounds as a result of reaction with ammonia,which might negatively interfere with

Non-ferrous metals and alloys:copper alloys,zinc, lead

Solders containing lead, silver,zinc,or copper

Aluminium, aluminium alloys

Magnesium, magnesium alloys

Plastics or metals coated with nickel
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SCR SIGNAL LIST

95 A5 iR B (EFE)
NO. SYRUCT NO. DESCRIPTION SIGNAL RANGE
w2 < /= yE R
TTe607 806A1 SCRE L &8 2 Uil [ ) 4-20mA 0-600°C
Exhaust gas temprature at SCR reactoer inlet
N < /= vE B
TT6640 806A1 SCRECJNL i th 1 Uik L 4-20mA 0-600°C
Exhaust gas temperature at SCR reactor outlet
PDTKO1BO1 806AA1 Bl 72 4-20mA 0-100mbar
DP across the reactor
v BR S A [T
PTKO1B03 806AB1 SR D) 4-20mA 0-6bar
Exhaust gas pressure before reactor
Rl —|= [l eea
TTKO1BO1 806AC1 S SEA i Uil 2 4-20mA 0-600°C
Exhaust gas temperature before reactor
= OEVH Ry
TTJ74B01 806AC1 Sl ] 4-20mA 0-600°C
Exhaust gas temperature 1 of the reactor
= =2
TTJ74B02 806AD1 B fSE i 22 4-20mA 0-600°C
Exhaust gas temperature 2 of the reactor
W e 23 5 4 S
PTJ72B01 806AF2 ,&ZE;;*xﬂ%EJEEjJ ) 4-20mA 0-16bar
air pressure before soot blowing
: s /= VH pr
TTe605-1 806C1 SCRAE % Uik L 1 ) 4-20mA 0-600°C
Exhaust gas temprature at SCR inlet 1
- SCRE 111 P& il 2 - IO
T16605-2 806C1 Exhaust gas temprature at SCR inlet 2 4=20mA 0-600°C
2 o 24 s = VH BE
TTe606-1 806C1 R I A Uk ] 4-20mA 0-600°C
Exhaust gas temperature before turbocharger 1
38 A 1R R 2 .
TT6606-2 806C1 Exhaust gas temperature before turbocharger 2 4-20mA 0-600°C
< Ll OV = ==Y
TT6606-3 806C1 B P2 R 3 4-20mA 0-600°C
Exhaust gas temperature before turbocharger 3
- A= le=o
TT6606—4 806C1 SR P A A R 4-20mA 0-600°C
Exhaust gas temperature before turbocharger 4
i < 5 s = iz
XT6622-1 806CB1 MR R URNOX TR 4-20mA 0-2000ppm

Exhaust gas after turbocharger NOX concentration 1




SCR SIGNAL LIST

TR A5 iR BT (ER)
NO. SYRUCT NO. DESCRIPTION SIGNAL RANGE
1 22 I RS INOXIR 2
- 4-20mA 0-2
X1662272 B06CBI Exhaust gas after turbocharger NOX concentration 2 OmA0=2000ppm
PDT6642 806CCl1 BT 5 T IR U Je R 22 4-20mA —-50-200mbar
DP across reactor bypass valve
= A2 A5 VH B
TT8609 806CD1 %ﬂ*xﬁ%ggﬁmEZ. . . 4-20mA 0-120°C
Temperature in scavenge air reciver
e v
18612 806CE2 PLAE 4-20mA ~40—+60°C
Engine room temperature
}\\Afi N,
PT8802 806CE2 4—5£Ej7 ) 4-20mA 940-1100mbar
Ambient air pressure
A
4-20mA 0-100%
XT8819 B06CE2 Scavenge air humidity at turbocharger filter OmA - 0=100%
TS 2 T I R AT R AU T ~ ~
PT6657 806CI Exhaust gas pressure before reactor throttle valve 4=20mA0-6bar
V7 HE THE o2 i e =
PDT6615 806CG1 BRLAS 7L IR U Jei B 22 4-20mA —4—+4bar
DP across reactor throttle valve
SCRARG L % _ _
PDTGO1FO01 806CI1 DP SCR system (for venting system) 4-20mA 0-0. 2bar
SN 25T I oA
6613 806D Reactor throttle valve 4-20mA=open to full closed valve
At SV
6616 802A SR A 0-24V OV=open 24V=closed
Reactor sealing valve
= SE ‘% ‘5‘2}
6635 802E _Lﬁ¥jik_wj 4-20mA=closed to full open valve
Cylinder bypass valve
6619 802B S Bt 5518 1 4-20mA=open to full closed valve
Reactor bypass valve
VVJ03BO1 802C A 4-20mA=closed to full open valve

venting valve
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SCR INSTRUMENT LIST

TR ERA= i XE
NO. SYRUCT NO. DESCRIPTION REMARKS
806C SCRAAHS v (FEHLEA)
SCR system instrument (engine part)
B SCRIE IR EE L
1166051 806C1 Exhaust gas temprature at SCR inlet 1
> < /= yE
TT6605-2 806C1 SCRIZE L i 22 .
Exhaust gas temprature at SCR inlet 2
i < SRl 7 N =N = |
TT6606-1 R06C1 M AR R L
Exhaust gas temperature before turbocharger 1
i : O 22 s = H
TT6606-2 R06C1 M I A IR L2
Exhaust gas temperature before turbocharger 2
88 [ B i e A vE
TT6606-3 R06C1 B s B R S
Exhaust gas temperature before turbocharger 3
0h 32 B A s A yHE
TT6606—4 R06C1 HIRART I U 24
Exhaust gas temperature before turbocharger 4
1 28 5 7
XT6622-1 806CB1 M TN L |
Exhaust gas after turbocharger NOX concentration 1
1t 2% > 7
XT6622-2 306CB1 M P U EINOXYR L2 |
Exhaust gas after turbocharger NOX concentration 2
PDT6642 R06CC1 S 55 I Je L 2
DP across reactor bypass valve
= A S YE
TT8609 806CD1 SRR . .
Temperature in scavenge air reciver
/\\‘El
TT8612 806CE2 PLAEIR
Engine room temperature
} \:[:ﬁ D
PT8802 806CE2 AL )

Ambient air pressure




SCR INSTRUMENT LIST

Y5 HAt 5 iR HE
NO. SYRUCT NO. DESCRIPTTION REMARKS
Jaty \nn,/‘—\»/:;gnn /=y
XT8819 806CE2 MRS U A U .
Scavenge air humidigy at turbocharger filter
SN 28 1 I IR T R AU E S
Pr66o7 B06CH Exhaust gas pressure before reactor throttle valve
Ye g e Ve \&—U— : L
PDTE615 06001 SN 2 19 VL IR BT S T 2
DP across reactor throttle valve
[STE R ‘jé
6613 802D SR 1L
Reactor throttle valve
L R 4.
6616 802A SN E
Reactor sealing valve
= SR VR
=L 5 I
6635 802E Cylinder bypass valve
VB 525 IR
6619 802B S L55 B
Reactor bypass valve
VVJ03B0O1 802C @MI&J

venting valve

801S SCRIEJFEFIZE vh i+ E BT

SCR reducing agent pump and dosing unit

BV KO1BO1

8015

18R 25 1SR 28 AT 1K J1 38 a8 R BK 1

NO. 1 urea pump inlet pressure indicate ball valve before filter

BV KO1B02

801S

28 R HE Y8 A% A 95 7 (OGRER I

NO. 2 urea pump inlet pressure indicate ball valve before filter

BV KO1BO3

8015

18R 328 Hh L3R
NO. 1 urea pump outlet ball valve

BV KO01B04

8015

28R IR F1ER 1]
NO. 2 urea pump outlet ball valve




SCR INSTRUMENT LIST

s A5 ik %E
NO. SYRUCT NO. DESCRIPTION REMARKS
JR 2 e A I 1 K 1
BV KO1B05 8015 Compressed air ball valve before filter
R 2 e A S BRI
B KOTB06 8015 Compressed air ball valve after filter
FE 45 2 SR S BRI
BV KO1BO7 8015 Compressed air ball valve at scavenging branch
LpE = e
BV KO1BOS 801S HR AR U ORI .
Compressed air ball valve at scavenging branch
1#)7?6/ \7K:L_ I:I/}Jé
F KOIBO1 8015 NO. 1 urea pump inlet filter
2#@%7&1& l—llﬁ?%‘%
K KO1BOZ 8015 NO. 2 urea pump inlet filter
PT KO1BO1 8015 LRI A Lk ) |
NO. 1 urea pump inlet pressure after filter
28R R JEAR S5 IR )
PT KO1B02 8015 NO. 2 urea pump inlet pressure after filter
=) Yy
NRV KO1BO1 801S LEPR At LT
NO. 1 urea pump outlet non return valve
=) Vim
NRV KO1B0O2 801S 2RI H L
NO. 2 urea pump outlet non return valve
Y 2 ISR,
NRV KO1B03 801S He A U L el |
Compressed air non return valve at scavenging branch
F=3 b
PI KOIBOI 801S LI
Pressure indicate after urea pump
Y s =0
PT KO1BO2 8015 B4 S E T G B 1R

Compressed air pressure indicate after flow meter




SCR INSTRUMENT LIST

s A5 ik %E
NO. SYRUCT NO. DESCRIPTION REMARKS
\QIJ—)/‘,—\’_A‘\EDD.J_L‘ : N
PIS KO1BOI 8015 HAa s s aani ek |
Compressed air pressure switch before manual filter
FahiEss AR oo
ME-KOTBOL 8015 Manual filter/regulator
5 ‘Fl N, f;’ l\ T
PCV KO1BO1 801S F ) g2 T |
Automatic pressure control unit
CV KO1BOI 801S ARRFES
Solenoid valve
CV KO1B02 801S ﬂi&é%ﬂ???%
Solenoid valve
S e 7 2 L
FM KO1B01 8015 IRE R
Urea flow meter
Sy = s B
FM KO1B02 8015 HAE R
Compressed air flow meter
SV KO1BO1 801S IR W
Urea pump safety valve
801N SCRiEJRFFIE &0
SCR reducing agent mixing unit
B B
BY ROZBOIL BOIN Ball valve before nozzle
B
BY ROZBO2 BOIN Ball valve before nozzle
e
BY KOZBO3 BOIN Ball valve before nozzle
[ (I8 7 0 I
BV K02B04 801N TR I

Ball valve before nozzle




SCR INSTRUMENT LIST

s A5 ik %E
NO. SYRUCT NO. DESCRIPTION REMARKS
PT K02BO01 801N GRILIES SERLTS
Urea pressure before nozzle
PT K02B02 801N T A U )
Compressed air pressure before nozzle
NRV K02B01 801N GRS SCRLERTY
Urea non return valve before nozzle
NRV K02B02 801N MR L 2 e
Compressed air non return valve before nozzle

806A SCRJx Bi#% LS juft:
SCR reactor instrument

TT6607 806A1

SCR 2 W 4 3 11 PR,
Exhaust gas temprature at SCR reactor inlet

TT6640 806A1

SCR sz W 85 HY 1 JE SRS

Exhaust gas temperature at SCR reactor outlet

PDT KO1BO1 806AA1

S LT e IR 2

Exhaust gas differential pressure over reactor

PT KO1BO3 806AB1

S AT R AU 7T

Exhaust gas pressure before reactor

TT KO1BO1 806AC1

SN 2 AT IR SR
Exhaust gas temperature before reactor

TT J74B01 806AC1

0 2L
Exhaust gas temperature 1 of the reactor

TT J74B02 806AD1

IS 25 i 2
Exhaust gas temperature 2 of the reactor

801G SCRERIK &%
SCR sootblowing system




SCR INSTRUMENT LIST

i A fiit e
NO. SYRUCT NO. DESCRIPTTON REMARKS

SBV J72B01 301G ég?ﬁzizitblowing valve

SBV J72B02 301G ig?ézégitblowing valve

SBV J72B03 801G gg?zéizitblowing valve

SBV J72B04 801G ﬁggzzzzitblowing valve

SBY J72B05 801G gi?ézzgitblowing valve

SBV J72B06 301G Eg?ﬁzzzitblowing valve

SBV: J72B07 301G ;g?ézigitblowing valve

SBV J72B08 801G ig?zéizitblowing valve

SBV J72B09 801G gi?gzigitblowing valve

SBV J72B10 801G égfﬁﬁzigitblowing valve

SBV J72B11 301G éé#?ﬁzzgitblowing valve

SBV J72B12 301G §§#§§Zig§tblowing valve

SBV J72B13 801G L3I

NO. 13 sootblowing valve




SCR INSTRUMENT LIST

s A5 ik %E
NO. SYRUCT NO. DESCRIPTION REMARKS
1 A#WR K 1]
SBYV J72B14 8016 NO. 14 sootblowing valve
15H#MCK 1]
SBYV J7ZB15 801G NO. 15 sootblowing valve
168K 1]
SBV J7ZB16 801G NO. 16 sootblowing valve
1 THWR K I
SBV JTZBIT7 801G NO. 17 sootblowing valve
1 8HMIK [
SBYV J7ZB18 801G NO. 18 sootblowing valve
Ve 7 b2 v
SV J72B01 801G JRIRG L
Sootblowing system safety valve
WK Z 48 SR 3R IR
BV J72B01 8016 Sootblowing system ball valve at air source inlet
RIK R4 T
PT J72B01 S0BAF2 JKAIE))
Sootblowing system pressure
SCR BN R4

SCR venting system

PDTGO1FO1 806CTI1

SCREGEZE (HTHENRS)
DP SCR system(for venting system)
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Reference Designations  Description Reference Designations  Description

6613 SCR Reactor Throttle Valve

6619-1 SCR Reactor Bypass Valve, RBV-1,

6619-2 SCR Reactor Bypass Valve 2, RBV-2

6619-3 SCR Reactor Bypass Valve 3, RBV-3

6635 SCR Cylinder bypass valve

8612/8819/8802 Ambient Sensor

ACU-1 Auxiliary Control Unit 1

AMS Alarm & Monitoring System

DHS Dosing Handling System

ECC1 Engine Control Cabinet 1

ERCS-MOP ERCS Main Operating Panel

ERCS-UPS ERCS - Uninterrupted power supply

JB 6616 JB-SCR Reactor Sealing Valve

MOP-ERCS Main Operating Panel-ERCS

SBS Soot Blowing System

SCR NOx CB SCR NOx Cabinet

SCR-CU SCR Control Unit

SCR-CU-CB SCR-CU Cabinet

SCR-I1 SCR Interface Unit 1

SCR-11-CB SCR |1 Cabinet

SCR-I2 SCR Interface Unit 2

SCR-12-CB SCR-I2 Cabinet

SCR-I12.-CB SCR-12 Cabinet
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Unit Plug no. Signal ID Signal Signal type To Page/Grid
MOP-ERCS SCR-EC-MOP Power 24VDC Power Supply ERCS-UPS:x 24/7
SCR-CU JO1 Power supply A Power supply B Power ERCS-UPS:x 24/1
SCR-CU Jo2 ID 2201 Power failure signal for the ship alarm system (NC) DO AMS-X2201:x 111
SCR-CU J0o3 Power 2A Supply for Compressor Inlet Humidity sensor Power 8612/8819/8802:- 10/6
SCR-CU J04 Power 3.15A Supply SCR NOx CB Power SCR NOx CB-X1:1 12/1
SCR-CU J21 ID 6605-1 T-scrin — Exh. Gas Temperature at SCR Inlet (before dosing) #1 Al 10/1
SCR-CU J23 ID 6619-1 SCR Reactor Bypass Valve, RBV-1 Position FB Al 11/7
SCR-CU J24 ID 6607 T-reactor in — Exh. Gas Temperature at Reactor Inlet Al 10/2
SCR-CU J25 ID 6632 Reducing Agent Feedback Al DHS:x 13/1
SCR-CU J26 ID 6622-1 NOx Concentration after SCR 1 Al 12/2
SCR-CU J27 ID 6622-2 NOx Concentration after SCR 2 Al 12/3
SCR-CU J30 ID 6640 T-scr out — Exh. Gas Temperature at SCR Outlet Al 10/3
SCR-CU J31 ID 8609 Scavenge Air Temperature Al 10/4
SCR-CU J33 ID 8802 Ambient Pressure Al 8612/8819/8802:ch- 10/8
SCR-CU J35 ID 8612 Compressor Inlet Temperature Al 8612/8819/8802:ch2- 10/7
SCR-CU J36 ID 8819 Compressor Inlet Humidity Al 8612/8819/8802:ch1- 10/6
SCR-CU J37 ID 3035 ECS Isolation Level (Option) Al SCR-CU:BK 25/1
SCR-CU J40 ID 6603 Reducing Agent Injection Available DI 13/3
SCR-CU Ja1 ID 6602 Dosing System Ready DI 13/4
SCR-CU J42 ID 6644-1 NOx Sensor 1 Ready DI 12/5
SCR-CU J43 ID 6644-2 NOx Sensor 2 Ready DI 12/6
SCR-CU J61 ID 2202 SCR Common Alarm — alarm output for the ship alarm system DO 11/2
SCR-CU J65 Network line A Line A ERCS-MOP.NETWORK B:1B 20/3
SCR-CU J66 Network line B Line B SCR-CU.J66:B 21/7
SCR-CU J68 RS422 Serial Communication Signals 11/4
SCR-CU J70 ID 6631 Reducing Agent Setpoint AO 13/2
SCR-CU J71 ID 6620-1 SCR Reactor Bypass Valve, RBV-1 Position SP AO 11/8
SCR-CU J80 ID 6624 Enable Reducing Agent Injection DO DHS:x 13/5
SCR-CU J81 ID 6643 NOx Sensor ON DO SCR NOx CB-X3:1 12/4
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Unit Plug no. Signal ID Signal Signal type To Page/Grid
SCR-I1 JO1 Power supply A Power supply B Power ERCS-UPS:x 24/3
SCR-I1 J20 ID 6613 SCR Reactor Throttle Valve, RTV Position FB Al 16/5
SCR-I1 J21 ID 6635 Cylinder Bypass Valve, CBV Position FB Al 16/7
SCR-I1 J22 ID 6605-2 T-scrin — Exh. Gas Temperature at SCR Inlet (before dosing) #2 Al 15/1
SCR-I1 J23 ID 6606-1 T-turbine in — Exh. Gas Temperature before Turbine #1 Al 15/2
SCR-I1 J24 ID 6606-2 T-turbine in — Exh. Gas Temperature before Turbine #2 Al 15/3
SCR-I1 J25 ID 6606-3 T-turbine in — Exh. Gas Temperature before Turbine #3 Al 15/4
SCR-I1 J26 ID 6606-4 T-turbine in — Exh. Gas Temperature before Turbine #4 Al 15/5
SCR-I1 J27 ID 6642 Delta-p SCR System Al 15/6
SCR-I1 J30 ID 6616 SCR Reactor Sealing Valve, RSV, Open Switch DI 16/0
SCR-I1 J31 ID 6617 SCR Reactor Sealing Valve, RSV, Closed Switch DI 16/1
SCR-I1 J32 ID 6657 p-SCR - pressure SCR System Al 1517
SCR-I1 J33 ID 6615 Delta-p RTV Al 15/8
SCR-I1 J37 ID 3035 ECS Isolation Level (Option) Al SCR-11:BK 25/3
SCR-I1 J40 ID 6634 Dosing Sys. Flush Seq. Running DI 13/8
SCR-I1 J41 ID 6645 Soot Blowing System Ready DI 14/1
SCR-I1 J42 ID 6647 Soot Blowing Run Cmd Received DI 14/2
SCR-I1 J43 ID 6649 Standby Heat Run Cmd Received DI 14/4
SCR-I1 J44 ID 6651 SCR Venting Run Cmd Received DI 14/7
SCR-I1 J60 ID 6618 SCR Reactor Sealing Valve, RSV Position SP DO -6618:2 16/3
SCR-I1 J65 Network line A Line A SCR-11.J65:B 20/5
SCR-I1 J66 Network line B Line B SCR-CU.J66:B 21/5
SCR-I1 J70 ID 6614 SCR Reactor Throttle Valve, RTV Position SP AO 16/6
SCR-I1 J71 ID 6636 Cylinder Bypass Valve, CBV Position SP AO 16/8
SCR-I1 J81 ID 6639 Run Soot Blowing DO SBS:x 14/3
SCR-11 J83 ID 6648 Run Standby Heat DO SHS:x 14/5
SCR-I1 J84 ID 6650 Run SCR Venting DO SVS:x 14/8
SCR-12 JO1 Power supply A Power supply B Power ERCS-UPS:x 24/4
SCR-12 J20 ID 6619-2 SCR Reactor Bypass Valve, RBV-2 Position FB (option) Al 17/2
SCR-I2 J21 ID 6619-3 SCR Reactor Bypass Valve, RBV-3 Position FB (option) Al 17/6
SCR-I12 J37 ID 3035 ECS Isolation Level (Option) Al SCR-12:BK 25/5
SCR-I2 J65 Network line A Line A SCR-12.J65:B 20/7
SCR-I2 J66 Network line B Line B SCR-CU.J66:B 21/3
SCR-12 J70 ID 6620-2 SCR Reactor Bypass Valve, RBV-2 Position SP (option) AO 17/3
SCR-12 J71 ID 6620-3 SCR Reactor Bypass Valve, RBV-3 Position SP (option) AO 1717
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Cable Connection List

Cable Wire From : Terminal Page/Grid To :Terminal Page/Grid Yard Supply Type Part no.
6613-WNCS BN -6613 : GND 16/6 -NCS 6613 : 4 16/6 4x0.75mm? 6m Tail
6613-WNCS GN -6613 : Vref 16/6 -NCS 6613 :2 16/6 4x0.75mm? 6m Tail
6613-WNCS WH or BK -6613 : Vpos 16/6 -NCS 6613 : 3 16/6 4x0.75mm? 6m Tail
6613-WNCS YE -6613 : Vce 16/5 -NCS 6613 : 1 16/5 4x0.75mm? 6m Tail
6613-WNCS SCREEN -6613 : Vref 16/6 -NCS 6613 : Not connected 16/6 4x0.75mm? 6m Tail
6619-1-WNCS BN -6619-1 : GND 11/8 -NCS 6619-1 : 4 11/8 4x0.75mm? 6m Tail
6619-1-WNCS GN -6619-1 : Vref 11/8 -NCS 6619-1 :2 11/8 4x0.75mm? 6m Tail
6619-1-WNCS WH or BK -6619-1 : Vpos 11/8 -NCS 6619-1 :3 11/8 4x0.75mm? 6m Tail
6619-1-WNCS YE -6619-1 : Vcce 11/8 -NCS 6619-1 :1 11/8 4x0.75mm? 6m Tail
6619-1-WNCS SCREEN -6619-1 : Vref 11/8 -NCS 6619-1 : Not connected 11/8 4x0.75mm? 6m Tail
6619-2-WNCS BN -6619-2 : GND 17/3 -NCS 6619-2 :4 1713 4x0.75mm? 6m Tail
6619-2-WNCS GN -6619-2 : Vref 17/3 -NCS 6619-2 :2 1713 4x0.75mm? 6m Tail
6619-2-WNCS WH or BK -6619-2 : Vpos 17/3 -NCS 6619-2 : 3 17/3 4x0.75mm? 6m Tail
6619-2-WNCS YE -6619-2 : Vcc 17/3 -NCS 6619-2 :1 1713 4x0.75mm? 6m Tail
6619-2-WNCS SCREEN -6619-2 : Vref 17/3 -NCS 6619-2 : Not connected 1713 4x0.75mm? 6m Tail
6619-3-WNCS BN -6619-3 : GND 1717 -NCS 6619-3 : 4 1717 4x0.75mm? 6m Tail
6619-3-WNCS GN -6619-3 : Vref 1717 -NCS 6619-3 :2 1717 4x0.75mm? 6m Tail
6619-3-WNCS WH or BK -6619-3 : Vpos 1717 -NCS 6619-3 :3 1717 4x0.75mm? 6m Tail
6619-3-WNCS YE -6619-3 : Vcc 1717 -NCS 6619-3 : 1 1717 4x0.75mm? 6m Tail
6619-3-WNCS SCREEN -6619-3 : Vref 1717 -NCS 6619-3 : Not connected 1717 4x0.75mm? 6m Tail
6635-WNCS BN -6635 : GND 16/9 -NCS 6635 :4 16/9 4x0.75mm? 6m Tail
6635-WNCS GN -6635 : Vref 16/8 -NCS 6635 :2 16/8 4x0.75mm? 6m Tail
6635-WNCS WH or BK -6635 : Vpos 16/8 -NCS 6635 :3 16/8 4x0.75mm? 6m Tail
6635-WNCS YE -6635 : Vcc 16/8 -NCS 6635 : 1 16/8 4x0.75mm? 6m Tail
6635-WNCS SCREEN -6635 : Vref 16/9 -NCS 6635 : Not connected 16/9 4x0.75mm? 6m Tail
JB 6616-W6616 BK JB 6616-X1 : 2 16/1 -6616 : 2 16/1 4x0.75mm? 6m Tail
JB 6616-W6616 BR JB 6616-X1 : 3 16/1 -6616 :3 16/1 4x0.75mm? 6m Tail
JB 6616-W6616 BU JB 6616-X6616 : 1 16/0 -6616 : 1 16/0 4x0.75mm? 6m Tail
JB 6616-W6616 GNGY JB 6616 : Screen in gland 16/1 -6616 : Screen 16/1 4x0.75mm? 6m Tail
JB 6616-W6617 BK JB 6616-X6617 :5 16/2 -6617 :2 16/2 4x0.75mm? 6m Tail
JB 6616-W6617 BR JB 6616-X6617 : 6 16/2 -6617 :3 16/2 4x0.75mm? 6m Tail
JB 6616-W6617 BU JB 6616-X6617 : 4 16/2 -6617 :1 16/2 4x0.75mm? 6m Tail
JB 6616-W6617 GNGY JB 6616 : Screen in gland 16/2 -6617 : Screen 16/2 4x0.75mm? 6m Tail
SCR-CU-W6605-1 1 SCR-CU.J21 :D 10/1 -TT6605-1 : 1 10/1 2x0.75mm? EN700AC0207
SCR-CU-W6605-1 2 SCR-CU.J21 :C 10/1 -TT6605-1 :2 10/1 2x0.75mm? EN700AC0207
SCR-CU-W6605-1 Screen SCR-CU-CB : Screen in gland 10/1 -TT6605-1 : Not connected 10/1 2x0.75mm? EN700AC0207
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Cable Connection List

Cable Wire From : Terminal Page/Grid To :Terminal Page/Grid Yard Supply Type Part no.
SCR-CU-W6607 1 SCR-CU.J24 :D 10/2 -TT6607 : 1 10/2 2x0.75mm? EN700AC0207
SCR-CU-W6607 2 SCR-CU.J24 : C 10/2 -TT6607 :2 10/2 2x0.75mm? EN700AC0207
SCR-CU-W6607 Screen SCR-CU-CB : Screen in gland 10/2 -TT6607 : Not connected 10/2 2x0.75mm? EN700AC0207
SCR-CU-W6619-1 1 SCR-CU.J23 : C 11/7 -6619-1 : 62 11/7 5x0.75mm? EN700AC0507
SCR-CU-W6619-1 2 SCR-CU.J23 : D 11/7 -6619-1 : 61 11/7 5x0.75mm? EN700AC0507
SCR-CU-W6619-1 3 SCR-CU.J71 :B 11/8 -6619-1 : 7 11/8 5x0.75mm? EN700AC0507
SCR-CU-W6619-1 4 SCR-CU.J71 : C 11/8 -6619-1 : 6 11/8 5x0.75mm? EN700AC0507
SCR-CU-W6619-1 Screen SCR-CU-CB : Screen in gland 11/8 -6619-1 : 5 11/8 5x0.75mm? EN700AC0507
SCR-CU-W6622 1 SCR-CU.J26 : C 12/2 SCR NOx CB-X2 :1 12/2 7x0.75mm? EN700ACO0707
SCR-CU-W6622 2 SCR-CU.J26 :B 12/2 SCR NOx CB-X2 :3 12/2 7x0.75mm? EN700ACO0707
SCR-CU-W6622 3 SCR-CU.J27 : C 12/3 SCRNOx CB-X2 :5 12/3 7x0.75mm? EN700AC0707
SCR-CU-W6622 4 SCR-CU.J27 :B 12/3 SCR NOx CB-X2 :7 12/3 7x0.75mm? EN700AC0707
SCR-CU-W6622 Screen SCR-CU-CB2 : EMC Bus bar 12/3 SCR NOx CB : Screen in gland 12/3 7x0.75mm? EN700AC0707
SCR-CU-W6640 1 SCR-CU.J30 :D 10/3 -TT6640 : 1 10/3 2x0.75mm? EN700AC0207
SCR-CU-W6640 2 SCR-CU.J30 :C 10/3 -TT6640 :2 10/3 2x0.75mm? EN700AC0207
SCR-CU-W6640 Screen SCR-CU-CB : Screen in gland 10/3 -TT6640 : Not connected 10/3 2x0.75mm? EN700AC0207
SCR-CU-W6643/6644 1 SCR-CU.J81 : A 12/4 SCR NOx CB-X3 : 1 12/4 7x0.75mm? EN700ACO0707
SCR-CU-W6643/6644 2 SCR-CU.J81 :B 12/4 SCR NOx CB-X3 :2 12/4 7x0.75mm? EN700ACO0707
SCR-CU-W6643/6644 3 SCR-CU.J42 : C 12/5 SCR NOx CB-X3 :9 12/5 7x0.75mm? EN700AC0707
SCR-CU-W6643/6644 4 SCR-CU.J42 :D 12/5 SCR NOx CB-X3 :10 12/5 7x0.75mm? EN700AC0707
SCR-CU-W6643/6644 5 SCR-CU.J43 : C 12/6 SCR NOx CB-X3 :13 12/6 7x0.75mm? EN700AC0707
SCR-CU-W6643/6644 6 SCR-CU.J43 :D 12/6 SCR NOx CB-X3 : 14 12/6 7x0.75mm? EN700AC0707
SCR-CU-W6643/6644 Screen SCR-CU-CB2 : EMC Bus bar 12/7 SCR NOx CB : Screen in gland 12/7 7x0.75mm? EN700AC0707
SCR-CU-W8609 1 SCR-CU.J31 :D 10/4 -TT8609 : 1 10/4 2x0.75mm? EN700AC0207
SCR-CU-W8609 2 SCR-CU.J31 : C 10/4 -TT8609 : 2 10/4 2x0.75mm? EN700AC0207
SCR-CU-W8609 Screen SCR-CU-CB : Screen in gland 10/4 -TT8609 : Not connected 10/4 2x0.75mm? EN700AC0207
SCR-CU-W8612/8819 /8802 1 SCR-CU.J03 : A 10/6 8612/8819/8802 : - 10/6 12x0.75mm? EN700AC1207
SCR-CU-W8612/8819 /8802 2 SCR-CU.J03 :B 10/6 8612/8819/8802 : + 10/6 12x0.75mm? EN700AC1207
SCR-CU-W8612/8819 /8802 3 SCR-CU.J36 :B 10/7 8612/8819/8802 : ch1- 10/7 12x0.75mm? EN700AC1207
SCR-CU-W8612/8819 /8802 4 SCR-CU.J36 :C 10/7 8612/8819/8802 : ch1+ 10/7 12x0.75mm? EN700AC1207
SCR-CU-W8612/8819 /8802 5 SCR-CU.J35 :B 10/8 8612/8819/8802 : ch2- 10/7 12x0.75mm? EN700AC1207
SCR-CU-W8612/8819 /8802 6 SCR-CU.J35 : C 10/8 8612/8819/8802 : ch2+ 10/7 12x0.75mm? EN700AC1207
SCR-CU-W8612/8819 /8802 7 SCR-CU.J33 :B 10/9 8612/8819/8802 : ch- 10/9 12x0.75mm? EN700AC1207
SCR-CU-W8612/8819 /8802 8 SCR-CU.J33 : C 10/9 8612/8819/8802 : ch+ 10/9 12x0.75mm?2 EN700AC1207
SCR-CU-W8612/8819 /8802 Screen SCR-CU-CB : Screen in gland 10/9 8612/8819/8802 : Screen in gland 10/9 12x0.75mm? EN700AC1207
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Cable Connection List

Cable Wire From : Terminal Page/Grid To :Terminal Page/Grid Yard Supply Type Part no.
SCR-CU-WACU-1 1 SCR-CU.J68 : A 11/4 -SACU-1.J68 : A 11/4 3x2x0,75mm? EN700AA0307
SCR-CU-WACU-1 2 SCR-CU.J68 : C 11/4 -SACU-1.J68 : E 11/4 3x2x0,75mm? EN700AA0307
SCR-CU-WACU-1 3 SCR-CU.J68 : D 11/4 -SACU-1.J68 : F 11/4 3x2x0,75mm? EN700AA0307
SCR-CU-WACU-1 4 SCR-CU.J68 : E 11/4 -SACU-1.J68 : C 11/4 3x2x0,75mm? EN700AA0307
SCR-CU-WACU-1 5 SCR-CU.J68 : F 11/4 -SACU-1.J68 :D 11/4 3x2x0,75mm? EN700AA0307
SCR-CU-WACU-1 Screen SCR-CU.J68 : H 11/4 -SACU-1.J68 : H 11/4 3x2x0,75mm? EN700AA0307
SCR-CU-WNETB 1 SCR-11.J66 : A 21/5 SCR-CU.J66 : A 21/7 1x2x0.75mm? EN700AF0107
SCR-CU-WNETB 2 SCR-11.J66 :B 21/5 SCR-CU.J66 :B 2117 1x2x0.75mm? EN700AF0107
SCR-CU-WNETB Screen SCR-I1 : Screen in gland 21/5 SCR-CU5 : Screen in gland 2117 1x2x0.75mm? EN700AF0107
SCR-CU-WSCRNOxCB.1 1 SCR-CU.J09 : A 12/1 SCR NOx CB-X1 :1 12/1 2x1.5mm? EN700AC0215
SCR-CU-WSCRNOXCB.1 2 SCR-CU.J09 :B 121 SCR NOx CB-X1 :2 12/1 2x1.5mm? EN700AC0215
SCR-CU-WSCRNOXCB.1 SCREEN SCR-CU-CB2 : EMC Bus bar 121 SCR NOx CB-X15 : EMC busbar 12/1 2x1.5mm? EN700AC0215
SCR-11-W6605-2 1 SCR-11.J22 : D 15/1 -TT6605-2 :1 15/1 2x0.75mm? EN700AC0207
SCR-11-W6605-2 2 SCR-11.J22 : C 15/1 -TT6605-2 : 2 15/1 2x0.75mm? EN700AC0207
SCR-11-W6605-2 Screen SCR-I1-CB-SCR-CU : Screen in gland 15/1 -TT6605-2 : Not connected 15/1 2x0.75mm? EN700AC0207
SCR-11-W6606-1 1 SCR-11.J23 : D 15/2 -TT6606-1 : 1 15/2 2x0.75mm? EN700AC0207
SCR-I11-W6606-1 2 SCR-11.J23 : C 15/2 -TT6606-1 : 2 15/2 2x0.75mm? EN700AC0207
SCR-11-W6606-1 Screen SCR-11-CB-SCR-CU : Screen in gland 15/2 -TT6606-1 : Not connected 15/2 2x0.75mm? EN700AC0207
SCR-11-W6606-2 1 SCR-11.J24 : D 15/3 -TT6606-2 : 1 15/3 2x0.75mm? EN700AC0207
SCR-I11-W6606-2 2 SCR-11.J24 : C 15/3 -TT6606-2 : 2 15/3 2x0.75mm? EN700AC0207
SCR-11-W6606-2 Screen SCR-11-CB-SCR-CU : Screen in gland 15/3 -TT6606-2 : Not connected 15/3 2x0.75mm? EN700AC0207
SCR-11-W6606-3 1 SCR-11.J25 : D 15/4 -TT6606-3 : 1 15/4 2x0.75mm? EN700AC0207
SCR-11-W6606-3 2 SCR-11.J25 : C 15/4 -TT6606-3 : 2 15/4 2x0.75mm? EN700AC0207
SCR-I11-W6606-3 Screen SCR-I1-CB-SCR-CU : Screen in gland 15/4 -TT6606-3 : Not connected 15/4 2x0.75mm? EN700AC0207
SCR-11-W6606-4 1 SCR-11.J26 : D 15/5 -TT6606-4 :1 15/5 2x0.75mm? EN700AC0207
SCR-I11-W6606-4 2 SCR-11.J26 : C 15/5 -TT6606-4 : 2 15/5 2x0.75mm? EN700AC0207
SCR-I11-W6606-4 Screen SCR-I1-CB-SCR-CU : Screen in gland 15/5 -TT6606-4 : Not connected 15/5 2x0.75mm? EN700AC0207
SCR-11-W6613 1 SCR-11.J20 : C 16/5 -6613 :62 16/5 5x0.75mm? EN700AC0507
SCR-I11-W6613 2 SCR-11.J20 : D 16/5 -6613 : 61 16/5 5x0.75mm? EN700AC0507
SCR-11-W6613 3 SCR-11.J70 :B 16/6 -6613 :7 16/6 5x0.75mm? EN700AC0507
SCR-11-W6613 4 SCR-11.J70 : C 16/6 -6613 : 6 16/6 5x0.75mm? EN700AC0507
SCR-11-W6613 Screen SCR-I1-CB : Screen in gland 16/6 -6613 : 5 16/6 5x0.75mm? EN700AC0507
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Cable Connection List

Cable Wire From : Terminal Page/Grid To :Terminal Page/Grid Yard Supply Type Part no.
SCR-11-W6618 1 SCR-11.J60 :B 16/3 -6618 :1 16/3 2x0.75mm? EN700AC0207
SCR-11-W6618 2 SCR-11.J60 : A 16/3 -6618 : 2 16/3 2x0.75mm? EN700AC0207
SCR-I11-W6618 Screen SCR-I1-CB : Screen in gland 16/3 -6618 : Not conneted 16/3 2x0.75mm? EN700AC0207
SCR-11-W6635 1 SCR-11.J21 : C 16/8 -6635 : 62 16/8 5x0.75mm? EN700AC0507
SCR-11-W6635 2 SCR-11.J21 : D 16/8 -6635 : 61 16/8 5x0.75mm? EN700AC0507
SCR-11-W6635 3 SCR-11.J71 :B 16/9 -6635 7 16/9 5x0.75mm? EN700AC0507
SCR-11-W6635 4 SCR-11.J71 : C 16/9 -6635 : 6 16/9 5x0.75mm? EN700AC0507
SCR-11-W6635 Screen SCR-11-CB : Screen in gland 16/9 -6635 : 5 16/9 5x0.75mm? EN700AC0507
SCR-11-WJB 6616 1 SCR-11.J30 : D 16/1 JB 6616-X6616 : 1 16/0 5x0.75mm? EN700AC0507
SCR-11-WJB 6616 2 SCR-11.J30 : C 16/0 JB 6616-X1 :2 16/1 5x0.75mm? EN700AC0507
SCR-11-WJB 6616 3 SCR-11.J31 : D 16/2 JB 6616-X6617 : 4 16/2 5x0.75mm? EN700AC0507
SCR-11-WJB 6616 4 SCR-11.J31 : C 16/2 JB 6616-X6617 : 5 16/2 5x0.75mm? EN700AC0507
SCR-11-WJB 6616 Screen SCR-11-CB : Screen in gland 16/2 JB 6616 : Screen in gland 16/2 5x0.75mm? EN700AC0507
SCR-11-WNETA 1 SCR-CU.J65 : A 20/3 SCR-11.J65 : A 20/5 1x2x0.75mm? EN700AF0107
SCR-11-WNETA 2 SCR-CU.J65 :B 20/3 SCR-11.J65 :B 20/5 1x2x0.75mm? EN700AF0107
SCR-11-WNETA Screen SCR-CU : Screen in gland 20/3 SCR-I1 : Screen in gland 20/5 1x2x0.75mm? EN700AF0107
SCR-I1-WNETB 1 SCR-12.J66 : A 21/3 SCR-11.J66 : A 21/5 1x2x0.75mm? EN700AF0107
SCR-I1-WNETB 2 SCR-12.J66 :B 21/3 SCR-11.J66 : B 21/5 1x2x0.75mm? EN700AF0107
SCR-I1-WNETB Screen SCR-I2 : Screen in gland 21/3 SCR-I1 : Screen in gland 21/5 1x2x0.75mm? EN700AF0107
SCR-I1-WPDT6615 1 SCR-11.J27 : D 15/8 -PDT6615 : 1 15/8 2x0.75mm? EN700AC0207
SCR-11-WPDT6615 2 SCR-11.J27 : C 15/8 -PDT6615 :2 15/8 2x0.75mm? EN700AC0207
SCR-I11-WPDT6615 Screen SCR-11-CB : Screen in gland 15/8 -PDT6615 : Screen 15/8 2x0.75mm? EN700AC0207
SCR-11-WPDT6642 1 SCR-11.J27 : D 15/6 -PDT6642 :1 15/6 2x0.75mm? EN700AC0207
SCR-I1-WPDT6642 2 SCR-11.J27 :C 15/6 -PDT6642 :2 15/6 2x0.75mm? EN700AC0207
SCR-I1-WPDT6642 Screen SCR-I1-CB : Screen in gland 15/6 -PDT6642 : Screen 15/6 2x0.75mm? EN700AC0207
SCR-11-WPT6657 1 SCR-11.J32 : D 15/7 -PT6657 :1 15/7 2x0.75mm? EN700AC0207
SCR-11-WPT6657 2 SCR-11.J32 : C 15/7 -PT6657 :2 15/7 2x0.75mm? EN700AC0207
SCR-I11-WPT6657 Screen SCR-11-CB : Screen in gland 15/7 -PT6657 : Screen 15/7 2x0.75mm? EN700AC0207
SCR-12-W6619-2 1 SCR-12.J20 : C 17/2 -6619-2 : 62 17/2 5x0.75mm? EN700AC0507
SCR-12-W6619-2 2 SCR-12.J20 : D 17/2 -6619-2 : 61 17/2 5x0.75mm? EN700AC0507
SCR-12-W6619-2 3 SCR-12.J70 :B 17/3 -6619-2 : 7 17/3 5x0.75mm? EN700AC0507
SCR-12-W6619-2 4 SCR-12.J70 : C 17/3 -6619-2 : 6 17/3 5x0.75mm? EN700AC0507
SCR-12-W6619-2 ScreenSCR-I2-CB-SCR-CU2 : Screen in gland 17/3 -6619-2 : 5 17/3 5x0.75mm? EN700AC0507
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Cable Connection List

Cable Wire From : Terminal Page/Grid To :Terminal Page/Grid Yard Supply Type Part no.
SCR-I12-W6619-3 1 SCR-12.J21 : C 17/6 -6619-3 : 62 17/6 5x0.75mm? EN700AC0507
SCR-12-W6619-3 2 SCR-12.J21 : D 17/6 -6619-3 : 61 17/6 5x0.75mm? EN700AC0507
SCR-12-W6619-3 3 SCR-12.J71 :B 1717 -6619-3 :7 1717 5x0.75mm? EN700AC0507
SCR-12-W6619-3 4 SCR-12.J71 : C 1717 -6619-3 : 6 1717 5x0.75mm? EN700ACO0507
SCR-12-W6619-3 Screen SCR-12-CB-SCR-CU2 : Screen in gland 1717 -6619-3 : 5 1717 5x0.75mm? EN700ACO0507
SCR-I2-WNETA 1 SCR-11.J65 : A 20/5 SCR-12.J65 : A 20/7 1x2x0.75mm? EN700AF0107
SCR-I12-WNETA 2 SCR-11.J65 : B 20/5 SCR-12.J65 : B 20/7 1x2x0.75mm? EN700AF0107
SCR-12-WNETA Screen SCR-I1 : Screen in gland 20/5 SCR-I2 : Screen in gland 20/7 1x2x0.75mm? EN700AF0107
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Cable Connection List

Cable Wire From : Terminal Page/Grid To :Terminal Page/Grid Yard Supply Type Part no.
ERCS-UPS-WMOP 1 MOP-ERCS :B 24/7 ERCS-UPS :x 24/7 Yard supply 2x2,5mm? EN700AC0225
ERCS-UPS-WMOP 2 MOP-ERCS : A 24]7 ERCS-UPS :x 24/7 Yard supply 2x2,5mm? EN700AC0225
ERCS-UPS-WMOP Screen MOP-ERCS :C 24/7 ERCS-UPS : EMC bus bar 24/7 Yard supply 2x2,5mm? EN700AC0225
SCR-CU-WAMS 1 SCR-CU.J02 : A 111 AMS-X2201 :x 111 Yard supply 5x0.75mm? EN700AC0507
SCR-CU-WAMS 2 SCR-CU.J02 : B 111 AMS-X2201 :x 111 Yard supply 5x0.75mm? EN700AC0507
SCR-CU-WAMS 3 SCR-CU.J61 :B 11/2 AMS-X2202 :x 11/2 Yard supply 5x0.75mm? EN700AC0507
SCR-CU-WAMS 4 SCR-CU.J61 : C 11/2 AMS-X2202 :x 11/2 Yard supply 5x0.75mm? EN700AC0507
SCR-CU-WAMS Screen SCR-CU-CB : Screen in gland 11/2 AMS1 : Screen in gland 11/2 Yard supply 5x0.75mm? EN700AC0507
SCR-CU-WDHS.1 1 SCR-CU.J25 :B 13/1 DHS :x 13/1 Yard supply 5x0.75mm? EN700ACO0507
SCR-CU-WDHS.1 2 SCR-CU.J25 : C 13/1 DHS :x 13/1 Yard supply 5x0.75mm? EN700ACO0507
SCR-CU-WDHS.1 3 SCR-CU.J70 :B 13/2 DHS :x 13/2 Yard supply 5x0.75mm? EN700AC0507
SCR-CU-WDHS.1 4 SCR-CU.J70 : C 13/2 DHS :x 13/2 Yard supply 5x0.75mm? EN700AC0507
SCR-CU-WDHS.1 Screen SCR-CU-CB : Screen in gland 13/2 DHS : Screen in gland 13/2 Yard supply 5x0.75mm? EN700ACO0507
SCR-CU-WDHS.2 1 SCR-CU.J40 : C 13/3 DHS :x 13/3 Yard supply 12x0.75mm? EN700AC1207
SCR-CU-WDHS.2 2 SCR-CU.J40 : D 13/3 DHS :x 13/3 Yard supply 12x0.75mm? EN700AC1207
SCR-CU-WDHS.2 3 SCR-CU.J41 : C 13/4 DHS :x 13/4 Yard supply 12x0.75mm? EN700AC1207
SCR-CU-WDHS.2 4 SCR-CU.J41 :D 13/4 DHS :x 13/4 Yard supply 12x0.75mm? EN700AC1207
SCR-CU-WDHS.2 5 SCR-CU.J80 : A 13/5 DHS :x 13/5 Yard supply 12x0.75mm? EN700AC1207
SCR-CU-WDHS.2 6 SCR-CU.J80 :B 13/5 DHS :x 13/5 Yard supply 12x0.75mm? EN700AC1207
SCR-CU-WDHS.2 Screen SCR-CU-CB : Screen in gland 13/5 DHS : Screen in gland 13/5 Yard supply 12x0.75mm? EN700AC1207
SCR-CU-WNETA 1 ERCS-MOP.NETWORKB : 1B 20/1 SCR-CU.J65 : A 20/3 Yard supply 1x2x0.75mm? EN700AF0107
SCR-CU-WNETA 2 ERCS-MOP.NETWORKB : 1A 20/1 SCR-CU.J65 :B 20/3 Yard supply 1x2x0.75mm? EN700AF0107
SCR-CU-WNETA Screen ERCS-MOP2 : Screen in gland 20/1 SCR-CU : Screen in gland 20/3 Yard supply 1x2x0.75mm? EN700AF0107
SCR-CU-WPWR 1 SCR-CU.JO1 : A 24/1 ERCS-UPS :x 24/1 Yard supply 3x2,5mm? EN700AC0325
SCR-CU-WPWR 2 SCR-CU.J01 :B 24/1 ERCS-UPS :x 24/1 Yard supply 3x2,5mm? EN700AC0325
SCR-CU-WPWR Screen SCR-CU.J01 : D 24/1 ERCS-UPS : EMC bus bar 24/1 Yard supply 3x2,5mm? EN700AC0325
SCR-I1-WDHS 1 SCR-11.J40 : C 13/8 DHS-XSCR-RCS : x 13/8 Yard supply 5x0.75mm? EN700ACO0507
SCR-I1-WDHS 2 SCR-11.J40 : D 13/8 DHS-XSCR-RCS : x 13/8 Yard supply 5x0.75mm? EN700AC0507
SCR-I11-WDHS Screen SCR-11-CB : EMC Bus bar 13/8 DHS : Screen in gland 13/8 Yard supply 5x0.75mm? EN700AC0507
SCR-11-WPWR 1 SCR-11.J01 : A 24/3 ERCS-UPS :x 24/3 Yard supply 3x2,5mm? EN700AC0325
SCR-11-WPWR 2 SCR-11.J01 :B 24/3 ERCS-UPS :x 24/3 Yard supply 3x2,5mm? EN700AC0325
SCR-11-WPWR Screen SCR-11.J01 : D 24/3 ERCS-UPS : EMC bus bar 24/3 Yard supply 3x2,5mm? EN700AC0325
Date Des. Chk A.C. Revision change Chg. Not Rev
Cable list T
20180205 K0OL| JYA |Z3 Ambient sensor updated .109
Scale: Size: Product Type Projectign: Page No.
1: 1 A3 ME, 36 ( 37 )
Copyrjght(} 2018 MAN Diesel & TUPDD, Info. No.: Item Name: Item Id.:
Bompen16s Aaenoy cnder Cacnos 31831728 (reTaren o 3s WAk Blose & Torbet " /B4258 | SELECTIVE CATALYTIC REDUCTION |566827//-2
R L e DL o e D See s Suta s ateC o Gonfidentisl by
prior written permission of MAN Diesel & Turba. MAN

1006A3p2

CAD Drawing - do not correct by hand - PCS Drawing



F

Cable Connection List

Cable Wire From : Terminal Page/Grid To :Terminal Page/Grid Yard Supply Type Part no.
SCR-I1-WSBS 1 SCR-11.J41 :C 14/1 SBS :x 14/1 Yard supply 7x0.75mm? EN700ACO0707
SCR-I1-WSBS 2 SCR-11.J41 : D 14/1 SBS :x 14/1 Yard supply 7x0.75mm? EN700ACO0707
SCR-I1-WSBS 3 SCR-11.J42 : C 14/2 SBS :x 14/2 Yard supply 7x0.75mm? EN700ACO0707
SCR-I1-WSBS 4 SCR-11.J42 : D 14/2 SBS :x 14/2 Yard supply 7x0.75mm? EN700ACO0707
SCR-I1-WSBS 5 SCR-11.J81 : A 14/3 SBS :x 14/3 Yard supply 7x0.75mm? EN700ACO0707
SCR-I1-WSBS 6 SCR-11.J81 :B 14/3 SBS :x 14/3 Yard supply 7x0.75mm? EN700ACO0707
SCR-I11-WSBS Screen SCR-11-CB : Screen in gland 14/3 SBS : Screen in gland 14/3 Yard supply 7x0.75mm? EN700AC0707
SCR-I1-WSHS 1 SCR-11.J43 : C 14/4 SHS :x 14/4 Yard supply 5x0.75mm? EN700AC0507
SCR-I1-WSHS 2 SCR-11.J43 : D 14/4 SHS :x 14/4 Yard supply 5x0.75mm? EN700ACO0507
SCR-I1-WSHS 3 SCR-11.J83 : A 14/5 SHS :x 14/5 Yard supply 5x0.75mm? EN700ACO0507
SCR-I1-WSHS 4 SCR-11.J83 :B 14/5 SHS :x 14/5 Yard supply 5x0.75mm? EN700ACO0507
SCR-I1-WSHS Screen SCR-11-CB : Screen in gland 14/5 SHS : Screen in gland 14/5 Yard supply 5x0.75mm? EN700AC0507
SCR-I1-WSVS 1 SCR-11.J44 :C 14/7 SVS :x 14/7 Yard supply 5x0.75mm? EN700ACO0507
SCR-I1-WSVS 2 SCR-11.J44 :D 14/7 SVS :x 14/7 Yard supply 5x0.75mm? EN700ACO0507
SCR-I1-WSVS 3 SCR-11.J84 : A 14/8 SVS :x 14/8 Yard supply 5x0.75mm? EN700AC0507
SCR-I1-WSVS 4 SCR-11.J84 :B 14/8 SVS :x 14/8 Yard supply 5x0.75mm? EN700AC0507
SCR-I1-WSVS Screen SCR-I1-CB : Screen in gland 14/8 SVS : Screen in gland 14/8 Yard supply 5x0.75mm? EN700ACO0507
SCR-I2-WNETB 1 ERCS-MOP.NETWORKB : 1B 211 SCR-12.J66 : A 21/3 Yard supply 1x2x0.75mm? EN700AF0107
SCR-I2-WNETB 2 ERCS-MOP.NETWORKB : 1A 211 SCR-12.J66 : B 21/3 Yard supply 1x2x0.75mm? EN700AF0107
SCR-I2-WNETB Screen ERCS-MOP1 : Screen in gland 211 SCR-I2 : Screen in gland 21/3 Yard supply 1x2x0.75mm? EN700AF0107
SCR-12-WPWR 1 SCR-12.J01 : A 24/4 ERCS-UPS :x 24/4 Yard supply 3x2,5mm? EN700AC0325
SCR-I12-WPWR 2 SCR-12.J01 :B 24/4 ERCS-UPS :x 24/4 Yard supply 3x2,5mm? EN700AC0325
SCR-I12-WPWR Screen SCR-12.J01 : D 24/5 ERCS-UPS : EMC bus bar 24/5 Yard supply 3x2,5mm? EN700AC0325
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Cable Connection List

Cable Wire From : Terminal Page/Grid To :Terminal Page/Grid Yard Supply Type Part no.
SCR NOx CB-WSCR NOX JB.1 1 SCR NOx CB-X1 :4 8/1 SCR NOx JB-X1 :1 8/3 *) 2x1.5mm? EN700AC0215
SCR NOx CB-WSCR NOX JB.1 2 SCR NOx CB-X1 :3 8/1 SCR NOx JB-X1 : 4 8/3 *) 2x1.5mm? EN700AC0215
SCR NOx CB-WSCR NOX JB.1 Screen SCR NOx CB : EMC busbar 8/1 SCR NOx JB : EMC busbar 8/1 *) 2x1.5mm? EN700AC0215
SCR NOx CB-WSCR NOX JB.2 BR SCR NOx CB : EMC busbar 8/5 SCR NOx JB-X1 :2 8/3 *) 1x2x0.75mm? EN700AF0107
SCR NOx CB-WSCR NOX JB.2 WH SCR NOx CB : EMC busbar 8/5 SCR NOx JB-X1 :5 8/3 *) 1x2x0.75mm? EN700AF0107
SCR NOx CB-WSCR NOX JB.2 Screen SCR NOx CB : EMC busbar 8/5 SCR NOx JB : EMC busbar 8/3 *) 1x2x0.75mm? EN700AF0107
Date Des. Chk A.C. Revision change Chg. Not Rev
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Component List

Pos No.| Quantity ltem ID Ref. ID Name Type Description Maker Page/Grid|
11 5420289-6 SCR NOx CB -A1 AE 1030.500 Enclosure Steel, 380 x 300 x 155mm IP 66 RAL 7035 Rittal 12/5
2|4 5598606-6 SCR NOx CB -A2 50.620 M/EMV EMC-cable PERFECT gland Metric, 20Mx1,5 @9...13 IP68 L=6mm Jacob 12/3
41 4009499-4 SCR NOx CB -A3 MS-SC-M EMC-cable gland Metric, 20Mx1,5 @7...12.5 IP68 L=8mm 121

221 4009483-7 SCR NOx CB -A4 M20x1,5 Cable gland, blind plug M20 IP65 Wexge 12/4
3(6 5599051-0 SCR NOx CB -A5 50.220 MPOT EMC-cable gland, Lock Nut Metric M20x1,5 Jacob 12/5
8|4 5423054-0 SCR NOx CB -A6 NS 35/15 CAP DIN Rail End Piece, DIN rail 35/15 Phoenix Contact 12/5
9|2 EN71AB0150033p SCR NOx CB -A7 NS 35/15 330 Mounting Rails, top hat 330 x 35 x 15 mm Phoenix Contact 1217

4 5617974-2 SCR NOx CB -A8 790-300 Insulated busbar(support) carrier CU 10x3mm - Single side Wago 12/6

1111 0795389-9 SCR NOx CB -A9 NLS-CU 3/10 PEN conductor Busbar, CU 10 x 3 x 1000 mm Phoenix Contact 12/7

20 (1 5625622-5 SCR NOx CB -A10 Name Plate Name Plate, Text 1 "SCR NOx CB" Text 2 "SCR NOx Cabinet" MAN Diesel & Turbo 12/3

214 EN61DE35 SCR NOx CB -A11 Hexagon socket head cap screws HEXAGON Socket head cap screw 12/8

16 |1 5625507-6 SCR NOx CB -B1 750-554 2A0 4-20mA 12 bit resolution, 2ms conversion time WAGO 10/1

161 5625507-6 SCR NOx CB -B2 750-554 2A0 4-20mA 12 bit resolution, 2ms conversion time WAGO 10/4

171 5573883-2 SCR NOx CB -B3 750-402 4D| 24VDC 3.0ms input filter PNP 2/3-wire Connection WAGO 10/6

181 5374274-4 SCR NOx CB -B4 750-514 2 x Relay Output Module 24VDC CO/Pot.Free WAGO 10/9

15|1 5359003-2 SCR NOx CB -K1 750-626 Filter Module for System & Field side Power Supply 24VDC WAGO 8/3

1411 5625516-0 SCR NOx CB -K2 750-8204 PLC PFC200 Controller, CPU 2xRJ45 10/100 Mbit, CAN/CANopen RS232/-485 WAGO 8/5

24 (1 5644855-3 SCR NOx CB -K2 758-879/000-001 SD memory card for Wago, 758 Serie, 2 MByte (-45°C ... +90°C) WAGO 8/0

191 5359001-9 SCR NOx CB -K3 750-600 End Module WAGO 8/8

131 0979914-4 SCRNOx CB -Q1 24336 Mcb C60N 2P C10 Merlin Gerin 8/1
6|14 0788923-2 SCR NOx CB -X1 E/NS 35 N End bracket Phoenix Contact 8/0
5|1 0788942-3 SCR NOx CB -X1 KLM-A Terminal strip marker Phoenix Contact 8/0

1212 5228733-1 SCR NOx CB -X1 PTTBS 2,5 Double-Level Terminal Block, PT-TWIN 2x2,5mm?2 GY Phoenix Contact 8/1

10|11 5229404-2 SCR NOx CB -X1 D-STTBS 2,5 End cover for modular terminal blocks PT-TWIN 2,5mm?2 GY Phoenix Contact 8/0

23 |1 5645212-4 SCR NOx CB -X1 SUBCON-PLUS-CAN/SC2 D-SUB plug, Socket for two cable with two terminal block rows, CAN, CANopen Phoenix Contact 8/7
6|1 0788923-2 SCR NOx CB -X2 E/NS 35N End bracket Phoenix Contact 12/8
5[1 0788942-3 SCR NOx CB -X2 KLM-A Terminal strip marker Phoenix Contact 12/7

12(8 5228733-1 SCR NOx CB -X2 PTTBS 2,5 Double-Level Terminal Block, PT-TWIN 2x2,5mm? GY Phoenix Contact 10/1

1011 5229404-2 SCR NOx CB -X2 D-STTBS 2,5 End cover for modular terminal blocks PT-TWIN 2,5mm? GY Phoenix Contact 12/8
6|1 0788923-2 SCR NOx CB -X3 E/NS 35N End bracket Phoenix Contact 12/9
5[1 0788942-3 SCR NOx CB -X3 KLM-A Terminal strip marker Phoenix Contact 12/8

1218 5228733-1 SCR NOx CB -X3 PTTBS 2,5 Double-Level Terminal Block, PT-TWIN 2x2,5mm? GY Phoenix Contact 10/6

10(1 5229404-2 SCR NOx CB -X3 D-STTBS 2,5 End cover for modular terminal blocks PT-TWIN 2,5mm?2? GY Phoenix Contact 12/9
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Component List

Pos No.| Quantity ltem ID Ref. ID Name Type Description Maker Page/Grid|
251 5625623-7 SCR NOx JB -A12 Name Plate Name Plate, Text 1 "SCR NOx JB" Text 2 "SCR NOx Junction Box" MAN Diesel & Turbo 13/2
1511 0795389-9 SCR NOx JB -A13 NLS-CU 3/10 PEN conductor Busbar, CU 10 x 3 x 1000 mm Phoenix Contact 13/5
5[1 5635013-1 SCR NOx JB -A14 CES-B10-HFFS-PLBK Sealing frame with locking latch, size B10, with flat gasket, for 6 small sleeves Phoenix Contact 13/2
61 5634977-1 SCR NOx JB -A15 CES-B10-WRG-BK Flat gasket made of NBR, size B10 Phoenix Contact 13/5
712 5635337-8 SCR NOx JB -A16 CES-SRG-BK-9 Small, slotted cable sleeves suitable for cables with a diameter 8..9 mm, material: NBR Phoenix Contact 13/5
10|12 5755976-4 SCR NOx JB -A17 790-301 Insulated busbar(support) carrier CU 10x3mm - Single sides Wago 13/8
1111 5710888-1 SCR NOx JB -A18 790-311 Insulated busbar(support) carrier CU 10x3mm - Double sides Wago 13/9
3|2 5598605-4 SCR NOx JB -A19 50.616 M/[EMV EMC-cable PERFECTgland Metric, 16Mx1,5 @5...9 IP68 L=5mm Jacob 13/3
111 5580496-2 SCR NOx JB -A20 A 155 Enclosure aluminium, WxLxH 230 x 280 x 111mm IP 66 RAL7001 BOPLA 13/2
2|1 5844129-9 SCR NOx JB -A21 Mounting plate for A155 Isolated mounting plate, for use in NOx junction box 13/7
1214 5423054-0 SCR NOx JB -A22 NS 35/15 CAP DIN Rail End Piece, DIN rail 35/15 Phoenix Contact 13/6
8|4 5635329-5 SCR NOx JB -A23 CES-SRG-BK Small blind sleeve, material: NBR Phoenix Contact 13/5
9|4 EN61DE420 SCR NOx JB -A24 EN61DE420 HEXAGON Socket head cap screw 13/5
131 EN71AB0150013p SCR NOx JB -A25 NS 35/15 130 Mounting Rails, top hat 130 x 35 x 15 mm Phoenix Contact 13/5
24|14 EN61DE35 SCR NOx JB -A28 EN61DE35 HEXAGON Socket head cap screw 13/5
284 EN59E08010 SCR NOx JB -A29 EN59E08010 Hexalobular socket pan head screws, Steel Zink coated DIN/EN/ISO 14583 13/5
31[4 EN61EC4213 SCR NOx JB -A33 EN61EC4213 @4.2x13mm SELF DRILLING SCREW 13/6
30|14 EN64S8.4 SCR NOx JB -A34 EN64S M8 Flat washer 13/6
191 5693114-1 SCR NOx JB -B5 5WK96721 24V-MAN NOX Sensor Cable=0.908m, Code A (pin1:Ubatt)(pin2,3:CAN_high)(pin4:GND)(pin5,6: CANB&\@ervice Center 8/2
201 5737460-1 SCR NOx JB -B5 HDSCS 6POS, AMP MCP1.5K Connector Accessory,6 pin Plug TE Connectivity Ltd. 8/2
2111 1884058-8 SCR NOx JB -B6 5WK96722 24V-MAN NOX Sensor Cable=0.908m, Code B (pin1:Ubatt)(pin2,3:CAN_high)(pin4:GND)(pin5,6:CANBBWervice Center 8/4
221 1884061-1 SCR NOx JB -B6 HDSCS 6POS, AMP MCP1.5K Connector Accessory,6 pin Plug TE Connectivity Ltd. 8/5
26| 1 1644162-9 SCR NOx JB -R1 120 Ohm, 1/4 W Resistor, 120 Ohm 0,25W MAN Diesel 8/4
181 0788923-2 SCR NOx JB -X1 E/NS 35N End bracket Phoenix Contact 8/5
23|2 5173395-4 SCR NOx JB -X1 FBS 2-5 2 pol.Cross connector/jumper for modular terminal block RD Phoenix Contact 8/4
16(6 5196194-2 SCR NOx JB -X1 PT 2,5-QUATTRO Component modular terminal block, 2,5’mm GY Phoenix Contact 8/3
14 (1 5196205-2 SCR NOx JB -X1 D-ST 2,5-QUATTRO End cover, Length: 72 mm, Width: 2.2 mm, Height: 36.5 mm, Color: GY Phoenix Contact 8/5
1716 5240060-8 SCR NOx JB -X1 ZBF 5 Terminal marking, Marking-strip (10x5mm) Phoenix Contact 13/5
Date Des. Chk A.C. Revision change Chg. Not Rev
20180516| JYA [CAHV|[Z3 Pos.27,29, 32 rem., 2, 19,20 ch. —-108
Scale: Size: Product Type Projectign: Page No.
1: 1 A3 SCR NOX 18 (18 )
Copyrjght(} 2018 MAN Diesel & TUPDD, Info. No.: Item Name: Item Id.:
Bompen16s Aaenoy cnder Cacnos 31831728 (reTaren o 3s WAk Blose & Torbet " /B4258 | SELECTIVE CATALYTIC REDUCTION |562/230-5
R L e DL o e D See s Suta s ateC o Gonfidentisl by
prior written permission of MAN Diesel & Turba. MAN

1006A3p2

CAD Drawing - do not correct by hand - PCS Drawing



Plan History
XA

Engine Type
A

HP-SCR# f

Engine No
ITR%5

Yard/Hull NO
IS

Classification

MRt

WIRING OF SCR AUX. SYSTEM

CONTROL CABINET

SCR¥ By & St % &

20180623 B 358 TE  |RE] ZOATEHEKCSDO7617 | 2
20180122 B 368, TE 5 88 E K CSD07217 1
Data Correct Check Description Rev.
H B& B B % JRA
Design | poagaa
P B 3, 20171228 Drawing NO AEL20508
Check = % 20171228 S )
At T
Examine Replaced
ik BHERE S Total .
Verify Reference B TH (& =)
il R EEEE
Countersign
oK CSSC-MES Diesel Co.,Ltd
Approved i P = R A S AL R

Hoof




a b v | c d
1
4
&
> JATaN
g 7))
3 ORNER DRAWING TITLE DESIGNED BY DATE DRAWING NO. REV.
- X.mi 2017-12-27 SSJ-000048 0
SCRIEHI A58 DRAWN BY DATE SCALE SIZE )
CUSTOMR 708 0. X 2017-12-27 ~ A4 i
SKY PROJECT NAME CHECKED BY DATE — b RS PR S
Wl el — — SSJ Shanghai SJ Mach. & Ele Equipment Co. Ltd
REV. | DATE DESCRIPTION BY  |APPROVED BY BVIBOIIL APPROVED BY DATE L Tel 86-21-62761312
ISSUE HISTORY E-mail: Sal ky-trading.com.cn
a b N | c d




.....

BV1801TI R4+ 45 4K H 3%

q 5

SR

55J-000049. 0

SR

55J-000041. 0

SCREEZHIF ML

55J-000044. 0

SCRZ |8 Py &35 & P4

55J-000042. 1

SCREZ IR &2k A

M| b | QO DO

55J-000047. 0

Juft (1) i

71227

DESCRIPTION

BVIBOLII

DATE

DRAWT D BY DATE DRAWING NO. REV.
SCRIFHIFR S Xl 20171227 SSJ-000049 0
‘ ffi E )—; DATE SCALE SIZE .
STOER 7 FIARH X.mi 20171227 w~ 24 oF
SKY JECT NAYE el 3R B T
\FG SSJ Shanghai SJ Mach. & Ele.Equipment Co. Ltd

Tel: 86-21-62761312
E-mail: Sal ky-trading.com.cn

T

d




a i I c I d
NP DESCRIPTION pad
SO0T BLOWING, VENTING & e
800 250 STANDBY HEATING systey | K% BN, frakiR%:
2 | SOOT BLOWING SYSTEM WK A S
750 S 3 | VENTING SYSTEM BRES
4 | STANDBY HEATING SYSTEM | {h#£%:
5 | POWER EER/A
6 | PLC POWER PLC HLJA
& ‘% I ] 7 | LAMP TEST W
AN 8 | READY Wk
[ NP1 e@ 9 | FAILURE b
? ]ﬁ 10 | RN BT
%Cg%; 11 | MANUL-AUTO-STOP TE)-a3)-#k
NP2
[N [P P10 WP
K & O
 — — T
8 L(C% NP8y NP (—WPI0— NPTy L
©| K ® O
. Af] 1:2
[Ny NP9 P10 WP
X ® ® O
O
O
M~
(FACTORY PLATE)
2-Pg16, 7-Pg13.5, 2-Pg11
&l 5
| J A
P I ——
? A X 1 o
i ﬁl :C—): <+
N et Sedtc: o i
700 N =
390
420
=
HLAE (Weight) 40 kg 0 50 100 200 300
4% (Colour) Munsell 7.5 BG 7/2
OWNER DRAWING TITLE DESIGNED BY DATE DRAWING NO. REV.
SCR Aux.System Control Box Outside view X.ml 2017-11-29 SSJ_OOOO41 2
" SKY PROJECT NAME CIIECKED BY DATE EEEEEE— —Lﬁ' a ﬁ‘*ﬂ-%’iﬁ -ﬁ-ﬁl’ﬁ"ﬂ
0 |-n-29 — p— S SJ Shanghai SJ Mach. & Ele.Equipment Co. Ltd
REV. | DATE DESCRIPTION BY  |APPROVED BY Type: BV1801Il APPROVED BY DATE | Tel: 86-21-62761312
ISSUE HISTORY E-mail: Sales@sky-trading.com.cn
a N | c d




300

/50
/700 O

ab.285
250

A2.1 M1 A1 A1

600
550
I

(g
O

0 50 100 200 300
3 OWNER DRAWING TITLE DESTGNED BY DATE DRAWING NO. REV.
SCR2 HIl 7 YA T8 A1 1L I X.ml 2017-12-21 SSJ-000044
BVISO111 DRAWN BY DATE SCALE SIZE i

CUSTOMER JOB NO. X.ml 20171221 - Ad 1 oF 1

2017-12-21 SKY PROJECT NAYE CHIFCKED BY DATE LR AP LIRS F IR D
HULL NO. MFG NO. 6G60ME-C 5 SJ Shanghai SJ Mach. & Ele.Equipment Co. Ltd

REV. | DATE DESCRIPTION BY  [APPROVED BY (HHM) APPROVED BY DATE L Tel: 86-21-62761312
ISSUE HISTORY E-mail: Sales@sky-trading.com.cn
b N [ c d




AR 85

A2.1 Ad.1 AS.1 A6.1

= ot =i dofefolo
% 8 A A RN S Y SR RSO

\
|

O|O0|O|O|O|O|O|O|O|O|O|O|O|O|O|O|0O|0|0|0|0|0|0|0]0|0|0|0|0|0|0|0|0|0|0|0|0|0
0 Bk B B B v kB st o B s e B B e Bt Bt Bt bt B Sl B b b b
| | | | | | | | | | |
o o] o] o] = o] ] ] o] o] P =3 e e e =] = Frd g e I P e e S B S S R B R e P B B Y P S -
OWNER DRAWING TITLE DESTGNED BY DATE DRAWING NO. REV.
SCREz il 47 4k FL 4 HE 471 ] 2017-12-21 SSJ-000046.0 0
DRAWN BY DATE SCALE SIZE
CUSTOVER JOB NO. (BV180111) X.ml 2017-12-21 ~ A 1o 1
pro— SKY PROJECT NAVE CIECKED BY DATE ————— L35 R AR &AESS
HULL NO. \FG NO. SSJ Shanghai SJ Mach. & Ele.Equipment Co. Ltd
DATE DESCRIPTION BY  [APPROVED BY APPROVED BY DATE | Tel:86-21-62761312
ISSUE HISTORY ——— E-mail: Sales@sky-trading.com.cn
a b N | c d




0/ \ / \ / \ / \/ \
O

— le ],k . I o
= I Pk L XSk

[

INI_ | [2]416[8[10[12[14|16]18]20(22(24|26] | 21 4168[10[12[14]16 71416]8[10[12]14[16]18 [V V2 V3] VA V5| V6 | V7| V8 VO NTOVTIVI2VIaVIANToNIoVT V1 Hi[H2[H3 |4
== e e e e = == e e s — s ==
T CC | T3 T8 7 [9[T[13[T5[17[19[21[23[25[ | T35 7 9[TT[13[5 T35 79 [AT[T3[15]17 | (VO[O Vo Vo[ V| Vo Vo] Vo[ VO Vo VO [ VO | Vo Vo Vo Vo VO [Va [ [HOTHO[HO[HO
O O3 E 7 e M3 sli719]21]23]25] | T35 719[1[13[15 1357191131517 VO VO V0| VO VO| V0| VO Ve [VO Vo[ V0| VO | Vo Vo Vo [Vo[VO[VO| | lﬁouom)no
p——— = p—— pm—
L N [Z1 4B [10]12(14|16(18|20]22 |24 26| +— |21 4|6 [B10(12[14|T6]18] — B1302303 53063073 33— [21 468 (T0[12[T4 1618 i [VI|VZ[V3[VA[V5| V6| V7 VB VS NTOVIIVIZVTVIAVIBvIaVi Vi HiTH2 HS[H4 —
OWNER DRAWING TITLE DESTGNED BY DATE DRAWING NO. REV.
SCRZE i 4 311~ HE 471 & 2017-12-21 SSJ—000045.0 0
DRAWN BY DATE SCALE SIZE
CUSTOVER JOB NO. (BV180111) X.ml 2017-12-21 ~ A 1o 1
P SKY PROJECT NAME CIIECKED BY DATE ————— b5 Rt F RS
HULL NO. \FG NO. SSJ Shanghai SJ Mach. & Ele.Equipment Co. Ltd
-] DATE DESCRIPTION BY  [APPROVED BY APPROVED BY DATE | Tel: 86-21-62761312
ISSUE HISTORY ——— E-mail: Sales@sky-trading.com.cn
a b N | c d




1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
X1 L X1: N
1%

ON/orF
- - -1 24V
P2.1
A1.0 L N Al L N A1.2 L+ M
QUINT-PS/1AC/24DC/3.5 QUINT-PS/1AC/24DC/5 - i
OUTPUT 24VDC/3.5A OUTPUT 24VDC/5A i
( /3.5h) ( /M) KTP700-PN
(6AV2123-2GB03-0AX0)
¥4 v PE P4 v PE P1(LAN)
L00 - L01 -
. ® ¢ Power for \ QQ )
 Soot Blowing ' ' £2.19
=21 +24V -6 +24V 2-2 0V
P8.1 P2.2 P2.1
-2 OV 1-7 ov
P8.1 P22
OWNER DRAWING TITLE DESTGNED BY DATE DRAWING NO. REV.
SCR Aux.System Control Box Diagram X.ml 2017-12-11 SSJ-000042 1
CUSTOMER JOB NO. SCRA ) F 42 il #1222 I PRAIN BY X.ml mz\(r)%_m_” St - S1E A 1 oF 13
22‘114122-215: SKY PROJECT NAVE CHECKED BY DATE ————— bR &R S
- - Shanghai SJ Mach. & Ele.Equipment Co. Ltd
DATE DESCRIPTION w [wepwoven ] "M e Type: BV1801II APPROVED BY DATE % Tel: :6-21-62761312 o
ISSUE HISTORY ———— E-mail: Sales@sky-trading.com.cn
a b N | c d




a | b \ | c d
1 2 4 5 8 9 10 11 12 13 14 15 16 17 18 19
+24V 2-1 N . . -1 +24V
P1.19 l P3.1
X191 X195 X197 X1g11 X1913 X117 X119 X1g21 X123 X1925  X1927
Stop Stop Stop
S2.1 jo—A“tO 52.2 w)o—A”to 523 j&—A“tO
" " e
Manual Manual Manual
X1 2 X1 4 X156 X158 X110 X112 X1gt4 X1g16 X118 X120 X122 X124 X19926 X128
< ! & ¢ & g ¢ % % 0 3 3 0 X
A1 L+ M ™ 0 1 2 3 4 5 6 7 0 1 2 3 4 5
\ / Dla Db
24VDC output 24VDC INPUTS
24VDC input CPU 1215C DC/DC/DC
(TN F (BEST-215-1AG40-0XBO) PR
i s
[7-3 ~ 'E
L4 e o
124V | = o o
P1.10 § § § ] 9 2] @
S e 2 28 S5o 5 58 B o B 583 B i i) ° 5 s
*g P, 21 B8 Ee. BL BB B. EL O oz & ez e £
o 5= B8 8BS ©S= O3 S8 9= 97 98 —x «~g my w3y U
PO g A= & i gg 2= 27 £z £= 27 58 58 58 58 SE PLI7
S SE Sg 55 58 58 85 83 B2 83 B3 88 8% 2%
= 7 < o7 Lo = = i > Li. o= I < o p ey N o o o gy (Vo NVl
oV 2-2 2-2 OV
P1.19 P3.1
OWNER DRAWING TITLE DESIGNED BY DATE DRAWING NO. REV.
SCR Aux.System Control Box Diagram X.ml 2017-12-11 SSJ-000042
p— o8 Yo, SCREfh R Ge 4z HlFa LR K DRAWN BY .l "2“8%_1 i SCALE . SIZE m 2 o 13
1 [a0n7-12-% SKY PROJECT NAME CIIECKED BY DATE ————— bR &R S
R:/ 2‘”1;:'” — —— T o N0, SSJ Shanghai SJ Mach. & Ele.Equipment Co. Ltd
- g ; ! Type: BV1801II APPROVED BY DATE | Tel: 86-21-62761312
ISSUE HISTORY ———— E-mail: Sales@sky-trading.com.cn
a N | c d




a [ b N | c d
2 S 4 S 6 7 8 9 10 1" 12 13 14 15 16 17 18 19
+24V 2-1 -1 +24V
P2.19 P41
1
A2.1
CPU 1215C DC/DC/DC (BES7-215-1AG40-0XBO0)
24VDC OUTPUTS ANALOG OUTPUTS
DOa D0b AO
B 4L+ M 0 1 2 3 4 5 6 7 0 1 0 1 M
| | | | (I 3 i
A3 o " v v
P72 P75
> B E
P51 e ]
2 ¢ F
7 7]
Al+ A+ Al+ Al+ Al+ Al+ Al+ Al+ Al+ Al+ X418
[3-1] [v3-2] [3-3] [93-4] [v3-5] [u3-6] [93-7] [u3-8] [3-9]  p3-19 T
A- A A2~ A2~ A2~ A~ A2- A2- A2- A2~
ov 2-2 -2 v
P2.19 P4.1
Soot Soot Soot Soot Venting  Venting  Venting  Venting SP. SP. VENTING V.
Blowing  Blowing  Blowing  Blowing ~ System  System  System Mode R
Ready Failure  Received Mode Ready Failure  Received Y ) »
— 4mA,  (S2.2="Stop”)  (#
./.l\r /.l\r ./_|\r ./_l'\r ./_|'\r ./.|'\r /.l'\r |~ — |~ " "
71 7.12 7.13 714 7.15 7.16 20mA, ~(82.2="Manual")
| | ‘ ’ ’ ’ 4-20mA (S2.2="Auto")
Vel B4 #H #
3 OWNER DRAWING TITLE DESIGNED BY DATE DRAWING NO. REV.
SCR Aux.System Control Box Diagram X.ml 2017-12-11 SSJ-000042 1
o T SCRAIH 22 G5 R 4 ek e i T EO 3 w13
1 [por7-12-25 SKY PROJECT NAVE CIIECKED BY DATE ————— bR &R S
R:/ 2‘”1;:'” — —— T o N0, SSJ Shanghai SJ Mach. & Ele.Equipment Co. Ltd
Y. J i i Type: BV1801II APPROVED BY DATE | Tel: 86-21-62761312
ISSUE HISTORY ———— E-mail: Sales@sky-trading.com.cn
a b N | c d




| b 2 [ c d
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
124V 2-1 . . . 2-1 424V
P3.19 P5.1
X451 X433 X435 X437 X459 X411
+ - + - + - + - + - + -
PAE BAE IBAIE IBAIE TIE (T2
| | I | | |
— <t — <t — <t — < — <t — e
X432 X4 4 X456 X458 X4510 X4512
3 3 7 1 7 1
AT L+ 0+ 0- 1+ 1- 2+ 2- 3+ 3- 4+ 4- 5+ 5- 6+ 6- 7+ 7-
Al
ANALOG INPUTS
SM 1231 Al 8x13 BIT
o= (6ES7—231—4HF32-0XB0)
1 .
b — = >
L = oo
e
. . <
43 g 2 5 2
o = O = o
52 . 55 5 23 o T o
o 28 » = Y @ L2 = & =)
O T © O e e o o SR>
o o | ) = on & P [
L oo o o 3 c.Q T & o £
SRR S 8 > 3 S g2 g 2
58=< =8 £5 28 S E S E
oV 22 2-2 ov
P3.19 P5.1
OWNER DRAWING TITLE DESTGNED BY DATE DRAWING NO. REY.
SCR Aux.System Control Box Diagram X.ml 2017-12-11 SSJ-000042
— — SCRHRE) R G AT - T T ET ‘w1
; 22‘114122-215: SKY PROJECT NAE CHECKED BY DATE ————— bR &R S
- - Shanghai SJ Mach. & Ele.Equipment Co. Ltd
REV. | DATE DESCRIPTION w [wepeoven ] "M e Type: BV1801II APPROVED BY DATE % Tel: 86-21-62761312
ISSUE HISTORY ———— E-mail: Sales@sky-trading.com.cn
b N | c d




a [ b 2 | c | d
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
+24V 2-1 2-1 +24V
P4.19 P61
L]
A5.1 L
- SM1222 DQ16x24VDC (6ES7-222—1BH32-0XB0)
24VDC OUTPUTS 24VDC QUTPUTS
DQa DQb
L+ M 0 1 2 3 4 S 6 7 0 1 2 ) 4 5 6 7
N 3 NS z 3 NS 5 2 3 T 3 3
G uwy w3 "y
s ]
H
g1
—J-————-o
P7.10

Al+ A+ Al+ Al+ Al+ Al+ A+ Al+ Al+ Al+ Al+ A+
[J5-1] [s5-2] [5-3] [J5-4] [J5-5] [J5-6] [J5-7] [J5-8] [s5-9] ¥5-10 [45-11 U5-12

- A2~ - A2~ A~ A2~ A~ A2~ A2~ w2~ A2 A2~

v 2-2 2-2 v
P4.19 P6.1
Heating  Heating  Heating  Heating ~ Heat.  Heat.  Heat.  Heat.  VALVE  VALVE SP. SP.
System  System  System Mode 1 2 3 4 17 18
Ready Failure  Received
./.l\r ./_|\l.' ./_|\1' ./.|'\l' ./_|'\L' ./.|'\l' ./.|'\1' ./.|'\l' /_l'\l' ./.|'\l' /.l\l'
7.7 ‘ 7.8 ‘ 7.9 ’ 99 ‘ 99 910 ’ 910 9.1 ’ 911 9.12 ’ 912 817 | 817 818 | 8.18 ’ ‘
P WERLT IR #H #
OWNER DRAWING TITLE DESIGNED BY DATE DRAWING NO. REV.
SCR Aux.System Control Box Diagram X.ml 2017-12-11 SSJ-000042
oo e SORAMY RGE A Bk LN R N E 5 o 13
1 [a0n7-12-% SKY PROJECT NAME CIIECKED BY DATE ————— bR &R S
R:/ 2‘”1;:"” — —— T o N0, SSJ Shanghai SJ Mach. & Ele.Equipment Co. Ltd
Y. J i : i Type: BV1801II APPROVED BY DATE | Tel: 86-21-62761312
ISSUE HISTORY ———— E-mail: Sales@sky-trading.com.cn
b N | c d

a




1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
+24V 2-1 2-1 +24V
P5.18 P71
L]
A6.1 __l__
- SM1222 DQ16x24VDC (6ES7-222—1BH32-0XB0)
24VDC OUTPUTS 24VDC OUTPUTS
DQa DQb
L+ M 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
Al+ Al+ A+ Al+ Al+ Al+ Al+ Al+ Al+ Al+ Al+ Al+ Al+ Al+ A+ Al+
[J6-1] [s6-2] [J6-3] [J6-4] [J6-5] [J6-6] [J6-7] [J6-8] [J6-9] v6-10 [v6-11 6-12 v6-13 U614 6-15 614
A2- A- - n- A- A2- A A A2- n- A2- A2~ A2- A2~ A~ A2~
v 2-2 2-2 v
P5.19 P71
VALVE  VALVE VALVE VALVE VALVE VALVE VALVE VALVE VALVE VALVE VALVE VALVE VALVE VALVE VALVE  VALVE
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
./.|\l' ./_|'\l' ./.|'\L' ./.|'\L' ./_|'\f ./_|'\l' /_l'\l' ./.|'\l' /.l\r /_l\r /_l\l' /_l\l' ./_|\l'
8.4 ’ 84 85 ‘ 85 86| 86 87 ’ 87 88 ’ 88 89 | 89 810 | 810 811 ’ 811 812]812 813 ‘ 813 814|814 815 ‘ 815 8.6 ‘ 8.16
WK Rl6 WOKBILL KR WK 14 KB
OWNER DRAWING TITLE DESTIGNED BY DATE DRAWING NO. REV.
SCR Aux.System Control Box Diagram X.ml 2017-12-11 SSJ-000042 1
prv— oo SCREfih R Ge 4 HIFa BRI DRAWN BY x.m “’2‘8”‘1 1ot s SIZE " 6 oF 13
:) 2‘()),1;:1122:215: SKY PROJECT NAME CIIECKED BY DATE 5+ gﬁﬁh’% ﬁ/‘*ﬁi’? ?apsz?_?d
REV. | DATE DESCRIPTION w [wepwoven ] "M e Type: BV1801II APPROVED BY DATE [ OO0 :6-21-62761512 o .
ISSUE HISTORY ———— E-mail: Sales@sky-trading.com.cn
a b N | c d




a | 2 [ c d
1 2 3 4 5 6 7 9 10 11 12 13 14 15 16 17 18 19
1
S1.1 Lamp TEST
+24V -1 TP
P6.19
X245 3 X2 5 X257 X259 g1 X2@13 X2@1s 2ot
14 14 14 14 14 14 14 14
o~ ) u «©w> ™~ - o =i
Y b Y b N b b N
1 1l 1 1l ul 11 1l nl
9 o~ st ©y o [ o g @y &y
X X X X < 0y ) < L
2 X242 X2 4 X2 6 X245 8 X210 X212 X2014 X216 X218
= 7] =
v 22 =2 2 > =
o) = = [ )
P6.19 w ew ow B fd = = = W
SOOT  SOOT  SOOT  VENTNG ~VENTNG ~ VENTNG STANDBY  STANDBY  HEATING =z £5 2§ ¢ % s_ 3z 2 35
BLOWNG BLOWNG BLOWNG SYSTEM  SYSTEM  MODE  HEAT SYS. HEAT SYS.  MODE Sz 2= S8 2 Tw B TR sw L2
FALURE ~ MODE  READY  FAILURE FAILURE = ar a% 2y 25 25 3yt 35 I
) . = = =2 e = = =9 =Z9 = = z%
Y WAKHEA 4 S S 88 e Z=E Oz = = =38
|| A A A = = = 172} 175 75)
3 OWNER DRAWING TITLE DESIGNED BY DATE DRAWING NO. REV.
SCR Aux.System Control Box Diagram X.ml 2017-12-11 SSJ-000042 1
CUSTOMER JOB NO. SCREH B R i 45 il FE ek 1% DRAWN' BY ¥ ml DZA(T)E17—1 9-11 SCALE N SIZE A 7 oF 13
1 |2017-12-25 SKY PROJECT NAME CIIECKED BY DATE ————— bR &R S
0 |20ttt e p— SSJ Shanghai SJ Mach. & Ele Equipment Co. Ltd
REV. | DATE DESCRIPTION BY  |APPROVED BY ) ) Type: BV1801II APPROVED BY DATE | Tel: 86-21-62761312
ISSUE HISTORY ———— E-mail: Sales@sky-trading.com.cn

T

[

d




1 2 S 4 S 6 7 8 9 10 1" 12 13 14 15 16 17 18 19
+24V 1-21 1-21 +24V
P15 Pa.1
1“ 14 1“ 14 14 14 14 1“ 14 1% 14 14 i 14 14 14 14 14
T o~ o) < el ©w ~ >} ola ol ha ™ ] =+ jutd s > p=d
2 2 < < < < < < < < < © < & < < 2 @
1 11 11 11 11 11 11 1 11 1= 1= 1= " 1= 1= 1= 11 1" "
1
1 - ol ™Ml Ml Mol Mol "l ™ol ™ o 11 o 11 - 1 o~ 11 o 11 < 11 o 11 © e o
\e| A\ Ag| AL NG| A\ A AL AL A\Z| \z| \z| \z| \z| \z| \z| \E| \2
12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 o[
o S ] I 4 - 1 4 4 O+ I 4 O 3 I N A 4 I 4 R
o oD oy o o o o oy o
e o~ ) < o © ~ o o = - o~ ~ < 2] w©w ~ ©
> > > > = > > > > by = = = = by = = =
sl 95 95l 95| 9nl DL 9nl SPul| Dnl 9| 9L oo 97| 9| 95| 9| 97 o7
>< < > >3 > > >< > > 12 b2 12 2] 02 ©Q 0 12 2
H:lﬂ o [ A ) T [ R [ A o L [ [ o [ T s [ [ [ e [
2l e = = = = = = sl e = ok J=k ek Jef lejf Jek Js
>< > >< >< >x< >< > >< >< >< >< >< >< > >< >< >< ><
ov 1-22 -2 OV
P15 = - = = = = ~ ~ = - Pa.1
VALVE ~ VALVE VALVE VALVE VALVE VALVE  VALVE VALVE VALVE VALVE VALVE VALVE VALVE VALVE VALVE VALVE  VALVE  VALVE
2 4 7 8 9 " 13 14 15 18
WA 2 ’ RAT 3 K9 KL WKL IR 4 KBS WA 18
OWNER DRAWING TITLE DESIGNED BY DATE DRAWING NO. REV.
SCR Aux.System Control Box Diagram X.ml 2017-12-11 SSJ-000042 1
CUSTOMER JOB NO. SCREfh £ Gzl Fa a2k K DRAWN BY ¥ ml D'Z“(T;7_1 9-11 SCALE N St A 8 o 13
017-12-25 SKY PROJECT NAME CHECKED BY DATE [ —Liﬁ'lﬁ. ﬁ‘*&%’iﬁ -ﬁ-%‘l’ﬁ’&‘:ﬁ
il p— o N0, SSJ Shanghai SJ Mach. & Ele.Equipment Co. Ltd
DATE DESCRIPTION BY  [APPROVED BY Type: BV1801II APPROVED BY DATE | Tel: 86-21-62761312
ISSUE HISTORY ———— E-mail: Sales@sky-trading.com.cn
a b N | c d




| v ] c d
2 3 4 5 9 10 11 12 13 14 15 16 17 18 19
+24V 1-21
P8.19
1
14 14 14 14
i “w ™~ oo
S 2 S S
it 1 11 i1
11 11 11 11
b < T T
V| VL] \E| AL
12 12 12 12
Py = - oy
)3 & & &
R = o 2 x
onl 95| 95| 9%
>< >< >< ><
2 N N N 1 O
o o o =)
e T = =
u ) Yo} )
52 52 < 52
ov 1-22
P8.19 =
HEAT.  HEAT.  HEAT.
Group!  Group2  Groupd
y )
3 OWNER DRAWING TITLE DESIGNED BY DATE DRAWING NO. REV.
SCR Aux.System Control Box Diagram X.ml 2017-12-11 SSJ-000042 1
— — SCRA Y & R AT B LI o e =, @ w13
1 [por7-12-25 SKY PROJECT NAVE CHECKED BY DATE ————— bR &R S
Sl el F—- o N0, SSJ Shanghai SJ Mach. & Ele.Equipment Co. Ltd
REV. | DATE DESCRIPTTON BY  |APPROVED BY Type: BV1801II APPROVED BY DATE Tel: 86-21-62761312
ISSUE HISTORY E-mail: Sales@sky-trading.com.cn

T

d




— /_\ o~ M
- P
= M € 3]
] .|k S
N ° % %
2 QINFOTY WD NNY “LY3H ABONVLS Ra 8
] LR
JANTVA WALSAS INLLYIH ABONVLS S 3Ia
oo} Gl ol o« Hgyo
— o = ﬁw 8%
D [ e S % E
14 —| S 45 i
O] AQVAY WLSAS ONLLYAH ABONVIS AL
~ >
- 4 g y
] u QAR QN NNY INLINIA s |.° 7))
© 0l Y
— 5] u UNIVA WALSAS INLNIA T T
(8] I L
: u AQYRY WALSAS ONLINGA ZR|ER|E |E
Te) = = a8 =
- [ ]
9
5] u QNI AN NNY INIMOTE 100S
<
; v £ E
] u ANV WILSAS INIMOTE 100S ol ke
T u AQV3Y W3LSAS ONIMOTE 100S z |E |2 |E
X £
o~ o
ez} -
_H _ Jour3 weyshs sy Agpumis = W
9¢ 3 =
- _H _ §oDQPasy SNIDIS ¢ J9JDaH w A_MM W
s& | 3
o @ * %oDQPes4 SMDIS ¢ JajDaH °y s
= [ S5 2
44 > E
H“ “ 9Dqpasy Snib}S 7 JaJDaH .58
[op] m <C M
H * §oDQPasy SMIDIS | J8)DaH WW 2
61l g £
o 8l
o] _ $O-¥0S Wol4 JapiQ "jo3H Aqpunyg uny
9l AN 10A) gssosog\mm-%m
~ o wou4 Jopi bunpay Agpupis uny
[ 5]
© £] SEEL
4
(] _ $O-40S Woi4 Japig bunusp YIS uny
o N dan) 8bupyy 10907/50-40S -
% % wou4 Japiy Bunusp ¥9S uny b
[ ] =
9 =
$J-¥0S Woi4 Jepig Bummog joos uny £
- 5] |
(7 1 AN dang 9bubyy 10207/59-¥0S £
c o woly Japiy buimolg 1005 uny
o~ I E
| |7
© [N}
T OvA0Zz Addng Jamog 0220Y a[%




- /_\ o~ Lol
- P
Z MMm .
= M € S
| kE §
= %m g
[ep] : @ M
- e
g §8EQ
S £E=53
o S B N3
. ] SRt
] Bl5 |45 Eu
w
~ gl | @ 3
- (o] . INWA ONIINIA g . w
Yoz EIE )
[ 91 ] g |8
© — —
- [ 6] ] 7T
vl | SEL L
w0 [£1] g|zR(e |2
¢l
7 MALUNSNVHL FUNIvIdNAL
o ]
1] ] Wy BN
L 0l = =
N L UALUNSNVAL FUNIVHIdNAL El E
[ 6 = v Y
8 = 1= |B |2
at YOVEA334 NOLLISOd IATWA ONLLNZA g |2 |2 |E
— e i = = S 2
[ L] VWoZ— AN £ |2 |5 |=
[ 9]
HOSN3S J4NSSd 30UN0S UV
a [ G ] e AN >
YWoz-¥ o>
¥ S
N A 40 SIAIS MOL 'SST¥d JONFYI4HIQ S M
_ T bt 1
= (7] o 2| =
] N HOLOVRY "L4v/438 "SSIHd ONIHIAAI0 i 2
oz s X =
o X g g
i T = 5N
g B =
A E
2 s
= v z
2O 5
7 g
/ a &
o mmw 160 R JOOW "SAS “L¥3H AGANYLS 61
mmw 180 & NIV "SAS “IVAH ABANVS ‘81
N~
mmm 120 QR AQVAY 'SAS “IVIH ABONVLS /1 L
£90 57 . g £
© 790 110 X— 300N W3LSAS ONIINIA ‘91 =
o
Q.
{
£50 160 & FANTIVA WALSAS ONILNIA 61 IS
- 250 g .
— 2
<L )
mww 170 X AQYV3Y WILSAS ONLINIA 41
~ mmw 180 &R 300N 9NIMOA 100S €1 N ERRE
mwm 120 F—&Q— UNIVA ONIKOTE 1008 71 2
3 <
mwm 110 QR AQV3Y ONIMOTE 100S 11 =
~
~ MX g
— \_/ ~ ~ -




[=]

11 12

13

14

15 16

17

18

o == o o (=] o o o o o o o o == o o
1 L UPPER LAYER = = = =2 = = = = =2 = = = = = = =2
>

o — o~ ~ <t Te} ©w
- o~ ) < T} © ~ e o = = ©
LOWER LAYER |= s = = = = = = > = = = = = > >
Lad Lad L Lt Lad fad Lad L Lt Lad
: 2 2 2 2 2 2 2 2 g2 2 2 2 2 2 =
= = = = = = = = = = = = = = = =
) © ) © [ ) © ) © w 1) ) ) ) ) 1)
EA e = = E- E e 3 “= z e e ES Z “ Z
= = = = = = = = = = = = = = = =
= = = = = S = S S S S S S =] S S
[+5} [as} oo [aa} oo [sa] [as} [as] [aa] [aa] [ss] [5a] [as] [as] [s4] o0
= b [ b e b P P e [ b fe b po f pe b
S S o 1Y S 1) o 1) S S ) S 1) S ) )
S S S S S S S oS S S S &S oS &S S S
(V2] (72 w (2] w (%2} w2 (%) o w (72) w (%) (73] (70 w
- o " ~ 0 © ™~ L @ =) - o~ ) = Te) ©
(=3 o (=3 (=3 o o < (=3 (=] oy - ~ - ~ oy -
= = = =z = =z = = = [} [«] (3 < (= [} <
2 = = = = = = =z
- . e

3 OWNER DRAWING TITLE DESTGNED BY DATE DRAWING NO. REV.

SCR Aux.System Control Box Diagram X.ml 2017-12-11 SSJ-000042 1
S8 DR | A5 138 B IR DRAWN BY DATE SCALE SIZE
CUSTOMER JOB NO. SCREfh £ Gzl Fa a2k K ¥ ml 2017-12-11 N A 12 oF 13
1 [2017-12-25 SKY
T PROJECT NAME CHECKED BY DATE ————— LS RRNRIE AR S
HULL NO. \FG NO. SSJ Shanghai SJ Mach. & Ele.Equipment Co. Ltd
REV. | DATE DESCRIPTION BY  [APPROVED BY Type: BV1801II APPROVED BY DATE | Tel: 86-21-62761312
ISSUE HISTORY E-mail: Sales@sky-trading.com.cn

T

d




a | \|/ | c d
1 2 S 4 S 9 10 1" 12 13 14 15 16 17 18 19
o UPPRR YER |2 |2 ﬂ %} E‘% I”—%] %l ﬂ H
><
r~ [ee] —
Lt d w w w0 [+)
e 3 = = = =
= = = = = =
&) w x = x =
= = e o~ ~ <+
% § o o o o
= = 3 3 3 3
= - &S & & S
S S
(V2] [72]
= =
S S
= =z
[ o0 P
OWNER DRAWING TITLE DESTGNED BY DATE DRAWING NO. REV.
SCR Aux.System Control Box Diagram X.ml 2017-12-11 SSJ-000042
JCR% 25 ks il 4 E 4B 1K DRAWN BY DATE SCALE SIZE
T I SCRA BN RGsHs e ‘ol O E N 13 o 13
1 ]2017-12-25 SKY - -
pree— PROJECT NAME CHECKED BY DATE LSRRIt SRS
HULL NO. \FG NO. SSJ Shanghai SJ Mach. & Ele.Equipment Co. Ltd
DATE DESCRIPTION BY  [APPROVED BY Type: BV1801II APPROVED BY DATE | Tel: 86-21-62761312
ISSUE HISTORY ———— E-mail: Sales@sky-trading.com.cn
a b N | c d




b

v

HA TR / Material list

Fg | s 2 Description TR B A il ¥= | &

1 [AL1 220/24 (5A) HLJR Power unit QUINT-PS/1AC/24DC/5 Phonenix Contact |1
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6 |AL2 TR TR Front panel KTP700-PN WG F 1

T |J3x J5x J6-x | 4kiEae Relay PLC-RSP-24DC/21 Phonenix Contact | 34+4
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SPECIFICATION AND DESCRIPTION
BARER 5 9L

1. Position numbers,measuring values and description of
the measuring medium refer to
"Guidance values Automation"

BT, MEELNENRUHRAES%
“BITSHR”

2. In the drawing, all the cable indicated by physical
lines are arranged by the engine maker

Bl PLSR R s B R AL ) %23

3. The cable gland size of the shipyard side on the Main
terminal box are decided by the shipyard

REREMT RS B SEoRt o8 RS B B e

4.In the drawing, the contact state indicated: free

state i. e. without being affected by external force.
Bl R HPRAS: B HRES RIS T HIPEH

5. The frame of electrical equipments and junction
boxes should be earthed completely.
AW A NE LM AN I E T 5
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6. Description of the junction box drawing
B RSB W]

SRS

Gland designation

AR

3 x 0.75

Cable NO. HZ%%HS

S O W

A

O2

-

1

Y 101 ) A

o

&"=~) TE 8202

3

Cable core No.

A

MG S

BEMEL R

7. Description of cable gland F 20 SERL o 5 B

Specification of cable

Cyl. lubrication

Terminal No. of the Terminal box

Gland symbol permit dia. of cable (mm)
HRRR S HERTER

PG9 4-8

PG11 5-10

PG13.5 6-12

PG16 10-14

PG21 13-18

PG29 17-25

PG36 24-32

PG42 31-38
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8. COMPONENT SYMBOL

TR
MTB: Main terminal box BB AE
TE:  Temperature element B AL S
TS:  Temperature Switch EETFE
PS:  Pressure Switch EVAbIES
PT: Pressure Transmitter VAl
LS: Level Switch WAL %
FS: Flow Switch MEFR
ZV:  Solenoid Valve LA
ZS: Position Switch B
ZT:  Position Transmitter fir B % AR
TT:  Tempreture Transmitter iiE/% /&K
SBV: Soot Blowing solid Valve WK BB )
PDT: Pressure difference Transmitter R 2 f£%2%

PDS:

Pressure difference Switch

E¥SIPS
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Exhaust gas pressure at reactor inlet
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Exhaust gas temperture at reactor inlet

REB#0 EREE
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PDT KO1BOQ1 (100mbar, 4~20mA)
Exhaust gas differential pressure

across the reactor
REB#HEDERESE

PT J72B0O1 (0~16bar, 4~20mA)
Soot Blowing air pressure at inlet
RRFEDEEES

TT J74B01 (0~600°C, 4~20mA)

SCR Reactor Temperature A
SCRE AL B8 K

TT J74B02 (0~600°C, 4~20mA)

SCR Reactor Temperature A
SCRR AL % 8




Plan History
XA

Engine Type
A

HP-SCR# f

Engine No
ITR%5

Yard/Hull NO
IS

Classification

MRt

SCR STANDBY HEAT SYST
SCREF#4 & 4t

(L]
<

5
4
3
20180621 B 358 TE ]~ %A BB % CSD07617 2
20180131 B 3258, T ]~ &N E 5 % CSD07526 1
Data Correct Check Description Rev.
H B& R B % JRA
Design | poagaa
oy B 3 3% 20170108 DravingNO 20508
Check = % 20170108 S )
At T
Examine Replaced
ik BHERE S Total 5
Verify Reference B TH (& =)
(il kit EFET
Countersign
ok CSSC-MES Diesel Co.,Ltd
Approved b o M = S M SR LA IR




H € F E 5 I = [ . : .
P .
=F
Jo

;;:‘f* { i // \ \
€9y d ¢ \:‘a J
ey & . / .
o i 7/ ,\
/ //,’/ \\\7 - ,\
\ /] ) : - |
Nt ~ HC-02 ]
o~ al —~ ‘/\ o ] ~ ! \“) “ »
@ iy @ A /,/ V/SD
= ' Hco3 \
! / ) / N\ Y
0 t\~ i )
‘ ' N p L
‘ 3 s o ~
| Y O S —
Eattcs \: |
6064 " i
3032

~HC-03 HC-02  HC- 01/
// Hic AR ! B4R
1. HEEADZATEE B E B,
HAN R B 40K,
2. HLAEAAE BRI B A AR
3. FERGE 2 2E  BE S 890mm.,
4. HC-02[H] B 22 3540 W & B IE R S
HC-01HIHC-03[B] & 22 35 1 il .
JE W ZE T A R B FR R BR A ]
. WuHu. Jiahong New Materials Co.,Ltd
= I T | P =FHEMIERA
g g U RENARAH % | B AR
B % H %
i O MR B R B B
H #92018.01.06 |k 41
CIKi | E
H G F | E | D | c | B | A




A 600 600 - 300 A
I y “““
[ 1 ) . o K0 [¢] - o
% W av s W
| 5
.
<
B < 1Rl 2 HR3 @ @ ® B
) \ O VigiNS1007-3p TigNSTIR-3 VigiNSKI00P-3p
~ o) H TH =
5 |
LD
L 1 5
= = 105 | 105 | 105 |
= 80,1 80 = =
C C
W W A AS 103 L Trl A
AT =
SETERTRR 1 A LJ =
L T s I
80+
T8O TBY B2 Pf
D au I R U D
o] o s 5 4.
| L
— 06950 —
B
LA EARBIE, BUE2.0MM
[ rOAR
0 60 4b 45 45 45 45 90 40 40 LAMBEERIE L, . S8
3.8 BRI AR
E | ol @SB 4R 16 E
QO
| 325 DN D A an
VARNVARNVARNVERN v
= MR5 MRS MR5 MR5 MZ5 MBS M20 Mp® M20 Scale: Weight Q.
,,,,,,,, i B e A ] e : o , yem
= - ( s SEWIE S HAR R TR A PR B
oD d M40 M25 MR5 MB5 MR5 M25 Mp5 M20 M20 M20 it WuHu.Jiahong New Materials Co.,Lid
e | e N NI N N A Daie Name
- o4 N { Drawn  |2018.03.16  \Wu guangyi
| M25 MR5 MR5 M25 MRP5 MRS MR20 M20 Checked 2018.03.16 |Shaomin *E’&E#%?{E#}LQ‘EEZ\EISCR%E Fﬁ”ﬁ:ﬁ‘elﬁ H
F ) Appr. [2018.03.16 _[WolfWo F
¥
| Sheet
j S A E B !
1 | lssueforapproval  |2018.03.16 of 03
Rev. | Description Date [
1 | 2 3 4 ‘ 6 7 | 8

)




1 2 4 5 6 7 8
440V, 30, 60Hz, L. 5mm
WY 1 3P 4D
& o 9 2 17y R
A — s 7 24v+/1 ov/1 _ A
pi) . ﬁ . _;RTD mag MRS mag et
440/220V - IIES "
50VA T
o H\ EATREPLC
6 R w828 n
/ TPLI-ALY
RR(ERAD
24V+/2 0v/2 y
V,'_ / / "
m Jfz Th2:9 @150
B w3 9 IMEEB2 s o 7 S B
v _] i1 ZM 405
| i @ ) B )
\ 0\ ETRREPLC 7 e
|| w5 TR0 0 L
ﬁ/“ﬁﬂ;ﬂ?}
— QF2 /o
VigiNSX100F-3P + VigiNSX100F-3P
H32D T™H3D e
24V+/3 0v/3 ) .
C 5 & SMEREE3 w2 TB2: 11 T82:13 T C
w M B RREPLC
71 T | w \ SEAFRBEPLC
| g 3‘ B w @ B w W2
6mm 6mm fmm
D LCD32BE N\ KM LOIDB2DBC N\ ——\—\ K2 LCID3ZDBC N\ ———N\ K3 D
11 | TB2 BT WDU2.5 F 17 BUK
I A - N B R o w @ 10 | TBL BT WDU6 # 18 K
I > > = 5 > = 9 | T8O BRI T WDU35 F 4 UK
| . tm - 8 | FU1-3 Hi 8 HG30-32/1P 1A R 3 FRIFR
7 1-3FU fediop HG30-32/1P 2A A 3 TWIFH
6 | Tr1 Pl JBK3-50VA AC440/220V| 3 1 [
5 | TPLL e NHR-1100H-55-X/2/X/Y1-A R 1 [
S En sy SHEnEy S ErEy 4 | HR1-3 FRIT (4D XB2BVB4LC AC/DC24V A 3 T
E Bl 23 456 BET 8 9 0112 W3 415 16 17 18 3 | HW R (ED XB2BVM1LC AC220V R 1 a4 E
HC-01/12K% HC-02/12KW HC-03/12KW 2 KM1-3 AT LC1D32DBC 4 HDC24V A 3 T
1 | QF1-3 R VigiNSX100F-3P TM32D +SD|  H 3 i
s ® 5 % BB R L0 HE il #
Scale: Weight: Qty.:
"""" e o R EEF AN B A IRERAE
s WuHu.Jiahong New Materials Co.,Lid
Date Name
Drawn  |2018.03.16  |\Wu guangyi
Checked [2018.03.16_|Shaomin S = SR TR A 7] SCREE B L #Ti B
F Appr.  [2018.03.16  |Wolf Wo F
Sheet
—IREL R G K ] TR 3
1 | lssueforapproval  |2018.03.16 of 03
Rev. | Description Date [
1 2 4 5 ‘ 6 7 | 8




2 3 4 5 6 7 8
A A
WDU35 WDU6 wDU2.5
B r | 1 } 1 : B
- o o = 9 = /
e I N R I I e T R R IR f£sflsfssszszlgslgsax/
e e o ® &+ ® e -8 & e e & eie & e N D N D N D N N O F T e e | -\//
TBO 1213 4Bl 1 314 5617819 10/1112/1314|15/16/17/18/T82/ 1|2 3|4 5|6 7 |8 9 [10/11/12/13/14/15 16|17 >(
- \
- N /A -
4 \
C il B ] C
& o @
3 3 =2
3 8§ & & =
8 o o X X X
""""" LG e
QO 9 9 & & & X
al al & fr{ f{ l“{ oo
S N @™ S N ;4o
D 2 2 9 3 ° 9 E 8 D
Q Q QO QO O QO K —
I I T I I r wm &
S N | St S| N o o
440V, 3-0, 601z, HC-01/12KW HC-02/12K% HC-03/12KF
E E
Scale: Weight: Qty.:
"""" e W EEFMR RO ERERAE
s WuHu.Jiahong New Materials Co.,Lid
Date Name
Drawn  |2018.03.16  \Wu guangyi
Checked |2018.03.16 _|Shaomin HHE = LA R A 7 SCREE B BRI H
¢ Aopr. (20180316 |Wolf Wo F
. Sheet
i AR 2
1 | lssueforapproval  |2018.03.16 of 03
Rev. | Description Date [
2 3 4 ‘ 6 7 ] 8

9




] | 2 | 3 | El | 5 | 5
68 40
125| Maoke: 1421
Type: EC-MOP complete
15" display with touch
) © ®
o R :
g Processor: Intel Atom D2550
fal Chipset: NMIO
0 Harddisk: Flash drive 64GB (S50)
o RAM: 4 GB
¢ USB: 7 x USB 2.0 (3 on front)
« Ethernet: 1 x GB Ethernet controller
—] o ArcNet: Integrated 2 chanmel ARCNET controller
il External grophics: 1 = VGA + x DVI-D
F m L Internal display: 15 inch TFT fully dimmable | Fl
o)
o Power supply: 24 VDC -25% / + 304 [(18-31.2 VDC)
E o Polarity probtected
Fuse: 3.15 A
Power consumption: 25 W typical
©
8 . Ilncluded?
Manua |
@ @ USB stick with recovery image
@ P52 to USB adapter
n D D Mounting screws
Power connector
Arcnet connectors
Welala) Lon
Pane | cut-out
AT
il i ittt ; (Dﬂ'
B i e ]
i) i 1
: oa
] C )
] <
W ] !
™ m )
[ Date | e, Crk, wrg. [a.c.| Revision change C50 No. |Rev.]2
e 369 E h | IE
; JTOEL B33 T ME1es3468 -1, i 022
; 20160531 & j’_; W¥|8B3468-1, 278 o1l.
D : 0160107 7 WEiog3468 - | 008
_*H_ W:‘g;’::?u‘rﬁu E1H |..---m-. Traming No.: P
i £ ‘I!'-m Tolsronces ENZIC Suri. roughness . e - ‘2'
Moterial / Blomwr I e = vose kg E
Scalaet Sizml |Product Type! Page Na.t Pra_ect ignt
~ |2 EC-MOP | |€¢ | <D |
387 a SAlE Info, No.t Itom Nomat B Ion [0t ?
Copur ight © 2007 MAN Diese! A/S m MAIN OPERATION PANEL 1883468- 1},
Bt To whan T s baan Soba| tEed by NAN Bssel A/, and mey not ba diaclooad o ong Ehird Final User Info. o, £ inal Daer Deser [pkient Final tear [eas. Wo.¥
Bt WiEhooE the amen o prior unithen pers seion of WAN Digeal A G re e Y N 621 H 0] IH- 22059 2
IF F A2p 10703




ERCS POWER SUPPLY
JekHR2 il 2% SEAS 1] W B )
5654261-3. 2

Type: AD-UPS400-1

i}é%‘: AD_UPS400_1 ) 2018-4-3
AD f’/xﬁh

LT T

D/E NO. (ML) : 6G50ME-C9. 5-HPSCR
Hull NO. (HE5S):

22 PRI L2 IR ST 2 W]

ANQING MARINE ELECTRIC DEVICE CO.,LTD

ADD: 3.9 Square Kilometer Industrial Park In AnQing

Economic and Technical Development Zone.

Mokt B 2 PR A G BORTIT A XS, 9V 07 Talk bl =357 %

Tel HL1E: +86-556-5315485
Fax f4#: +86-556-5311583
Postal Hl4w: 246005

E-mail: aq485jyb@163. com

Shipyard:
\}-L . _— .
i I %“gniﬁ (L | 2018-4-3
D/E Maker: %}“1‘0% ;/4 34 | 201843
SEMIBL I R - rtitied | e | 201843
. Approved ~ ReV. Modif. Qt Name Date
Class FfZiit: s e | A | 20848 g | wEm (M| x| Am
Drg. No.
B AD5654261-3. 2
Page Total
(001 W & 12 W

Page 1 /12




2

4 [ 5

NO. DRG. NO. NAME PAGE REMARK
75 g 5 R g % 0
1 AD5654261-3. 2 CQV%R 1
Contents

) AD5654261-3. 2-10 __ ?% __ 9

3 AD5654261-3. 2-20 OwegRégp%%Z?%lge lagram 3

4 AD5654261-3. 2-30 ERCS Ug;é%ﬁggﬁémwm 4

5 AD5654261-3. 2-31 ERCS UEPRSCSPRUIPNSCIJ;L}%IAGRAM 5

6 AD5654261-3. 2-32 ERCS UEPRSCSPRJPNSCIJ;LE%IAGRAM 6

; D5654261-3. 933 ERCS UEPRSCSPRUIPI\ISCIJ;LII?E IAGRAM ;

External Interf Diagram
8 AD5654261-3. 2-34 Ct: a %%}%gﬁc@e ag 1a 8
in Elements Li

9 AD5654261-3. 2-40 | eisj%;j%ﬁ;l.“ 9

10 AD5654261-3. 2-41 Chm‘?i’f;g‘;g;;“ 2 10

1 AD5654261-3. 2-42 E“g?;;;ﬁ?‘;g‘;?“ ! 11

12 AD5654261-3. 2-43 E“ghg ;;E?;?%;;m 2 12
Rev. fiic|Modi £ EBURMH|QLy. B0 | Name ¥4 |Date FIHA Power Supply For @ .
DESIGNED . CONFIRMED| . ERCS 2 o == = Contents ’ = 2 u
N 2 W | parpis 2017328 ERCS UPS 1 JE 2R A A IR STE A F H 5 Dr. No. TOTAL: 12
%ECK%D /,é 4 }-}5 A;’ERO;&‘D S 2017528 ANQING MARINE ELECTRIC DEVICE CO.,LTD =l AD5654261-3. 2-10 T

1 [ 2 3 [ 4 [ 5 6 | | 8

Page 2 / 12




1 2 3 4 5 6 [ 7 3
NO. Mark Name Desc. &Spec
Nameplate -ERCS
1 B Emission reduction control system
A . P1 Ammter “Output Current” A
2 iR F96-DCB CL1.5 DCO-20A
; 3 P2 Yoltmeter “ouiput, Yoltage F96-DCB CL1.5 DCO-50V
-
o nte Lot Indicating Light “24V0C ON” ,
- : 4 H1 D DCHE AT XBABVB3C BL %5
sz=2d 0 5 13 Indicating Light  230AC ON XBABVB3C BL k€
B 1 6 sl MAI%)‘}%TC” P1-25/EA/SVB/HI11 ]
' Fan and Filter T -
b P2 " U7 5 Fu-os0sC
_ Inlet Folter .
8 3 M1-1 AR FU-9803A B
T 3 FACTORY PLATE
0 o i [
] QS1 10 . Power supply unit AC-DC
T1 S AC-DC QUINT-PS/1AC/24DC/20
E T P 11 T2 Unimerru%ﬁﬁg%er supply QUINT-UPS/24DC/24DC/20
|| 12 | T101-T107 D e QUINT-PS/24DC/24DC/ 10 -
13 | QFL-QF3 Minitype Breaker 5SY6210-2 BLO
14 |QF101-QF107 Minktype Breaker 55Y6216-2 B16
C A MI-1 A — C
] 15 | KAL. KA3 W%Cgéf%%g LY2N]
. | 16 K12 gjjfE %Rfégg H3Y-2
f —
wol O T 1 ‘ 17 X0 Tominal PT6-TWIN
18| X1, x2 15521%% PT2. 5-TWIN
BOTTOM VIEW 19 T3 B%LFLE%Y UPS-BAT/VRLA/24DC/ 12AH
600 ; Current Divider
R3 : P -
) , = ’ 20 H 4 T DCO-20A 20A/75mV b
[ ]
° o [}
100 §
- > ¥
- A -
'1_12 4X D16
E E
Material
Q235A
W*H*D 600*1200*600 (HlHl) E’r}cﬁﬁoﬁsy;'e P4
Base H:100 (mm) ERET
|| Painting color RAL7035 ]
IR £
Power Supply F ERCS P 1 S RS
p[Rev. #xic[Nodif. EBURKlQLy. Bk | Name #E4: [Date FI ower supply Ior ower supply F
— — ERCS outline diagram + 3 W
8 N - \ AL ~ . o N 72 o =] == JN\ = N o
Wil |k W | AT [20184 ERCS UPSHLE LPMTH A BRGUE A 7 ERCS HLEAMEE] Drg. No. TOTL: 12
CHECKED N APPROVED R ANQING MARINE ELECTRIC DEVICE CO.,LTD % | AD5654261-3. 2-20
v | 8K o | RAA [2018-4°3 S I 12 5
1 | 2 3 | 4 | 5 | 6 | 7 | 3

Page 3 / 12



1 2 3 4 [ 5 [ 6 [ 7 3
Control circuit wire(unless otherwise marked) CBYJR/DC 750V Imm’
A ARArEREE S B S 2R A CBYJR/DC 750V 1mm'
- PE /5. 1B
—-QF1 ; - 1 ————® 24VDC/5. 1A
B10A 111
?/ ?/ ——» O0VDC /5.1B
|| ) 2 i ~T1 20 24VDC —T2 208
.,gé g '::é é O I<In OI<In
3 A - Power Supply -
B N [ O + Input Output +O
0 K\J
o , ) UPS Controller | ., -
PE e e O - Input Output - O
O
— A Battery
o- QUC Ok Q13 Q14 PRI QR2 o: o onr
|| 109 = 2 %
) —KA3
/5. 6D
c
MAIN POWER ~ 24VDC
1 3 ON ON
Q81 F~N = = =\
/5.6 2 4 39 e
250 5 /6. 9——5/5.6D el e
| P A
O+ O~ onnr
oF
B3 _| l_
R = &) -T3
! i . DC24V 12Ah
-X0 I N PE
\ v v
— . E
E S S S
MAIN POWER SUPPLY
AC 230V 50/60H7Z
Power Supply For _ Pk ¢
Rev. kit |Modif. #5255 E|Qty. ¥ | Name %44 |Date FIH owe bply o
FDFSTGNFD ' N ERCS ERCS UPS PRINCIPLE DIAGRAM + B4 m
Y ) - \ I ~ . o N 2 g o == I\ =
0| W g | AR s ERCS UPSHLE LPMTH A BRGUE A 7 ERCS UPSJE# ] Drg. No. TOTL: 12
CHECKED - APPROVED ANQING MARTNE ELECTRIC DEVICE CO., LTD % | AD5654261-3. 2-30
o | & A oM | P 201841 S 12 9
1 [ 2 3 [ 1 [ 5 [ 6 I I 8

Page 4 / 12




3 1 5 6 3
A A
7 -R1
4,88/ 24VDCI—— A > 24VDC /7. 14
20A/75mV
4.88/ QVDC »> - » OVDC /7. 1B
4.8 / PE-9>
B B
-Qr2 | Y
BI0A I'Vg_ 5/
2 4
C c
9 5 6
K12 &\ -KA3 KA1 |
| . N /4.4C 5 /5.6D |3 /4. 4C 4
() 0 (V)
0-20A ~ 0-40VDC ~ A
D 1 D
-H1 @ -H3
GRN £t |x2 GRN £tfs
1 2 3
RN 24VDC 24VDC 230VAC
M1 _ Power Supply On ON ON
| DC24/3. 6w |
Ammeter Voltmeter Fan 2:/'j 265
0-20A 0-40VDC Swithboard A
E E
Circuit wire(unless otherwise marked) CBYJR/DC 750V Imm’
RARVER - FZR A CBYJR/DC 750V 1mm’
Power Supply For - PAGE®
Rev. bRid[Modif. #HUsH[Qty. ¥R | Name #E4% |Date HIY owe bply o
FDFSTGNFD e — ERCS ERCS UPS PRINCIPLE DIAGRAM + % 5 7 [T
ot ) - AL - . o N 2 =] == /\4
il | e W | A7 s ERCS UPS H1 I PR A IR SHE 27 ERCS UPS J5is ] Drg. No. TOTAL: 12
CHECKED - APPROVED . ANQING MARTNE ELECTRIC DEVICE CO., LTD % =l AD5654261-3. 2-31
o | & A o | P [2018-4-1 S J 12 R/
1 [ 2 3 [ 4 [ 5 [ 6 I I 8

Page 5 / 12



1 2 3 4 5 6 8
A
~T9 /4.58
023 013 633
B E 8
1 UPS Controller
KAl [ BAT BAT
saac |5 Red LED on: . Mode  Alarm Charge
UPS alarm due to one of the reasons o1 1 a4
1. The battery Cannot be detected o o ‘9
2. No input power supply
1 3. The battery is soon empty
_ 4. The battery has to be replaced
8 Recommend delay in AMS: 10sec
c UPSHLJET2Z I g AT 52, RIS A -
Lo & A e il 5
2+ A LR
3.yt HL U . . . i
4, I B 8 8 = 8
BRSBTS 10S
-X2909 71 2 3 -X2910 ! 2 -X2911 ! 2
D
\ \ \ \ \J \ \
> 3 ) ] S o =
) ) I2¢) a5} 1) =) S
S S 3 3 3 2 <
UPS Battery Discharging . . . .
NO function UPS Battery Protective device tripped
UPS Main Supply Fail “Oréémg%“eg@;i?eﬁfmi) Ccontact Soen "\ lam)
) ain upp Ay ‘g.l ure UPS :“ Yﬂ_{ﬁ ) “D’ m“|‘j— B ‘con (iL ppn = 'dI‘IIl<
B UPS-+ o i i e O RS BT, f T
Control circuit wire (unlgss otherwise marlfgd) CBYJR/DC 750V Imm’
AR 0] F % 2R A CBYJR/DC 750V Lmne
P g v P - PAGE 6
Rev. #Rid[Modif. #2s(Qty. $uk | Name 244 [Date 134 ower sSupply For -
FDFSTGNFD T ERCS ERCS UPS PRINCIPLE DIAGRAM + 6 W
ot ) - \ AL - . o N 2 o =] == /\4 -
i | R W g | AR 01752 ERCS UPSHLE LPMTH A BRGUE A 7 ERCS UPS JE2¥ ] Drg. No. TOTL: 12
CHECKED - APPROVED ANQING MARINE ELECTRIC DEVICE CO.,LTD % | AD5654261-3. 2-32
w o | # S A e e | Py 2017329 S k12
1 [ 2 3 [ 1 [ 5 [ 6 [ I 8

Page 6 / 12




A Circuit wire(unless otherwise marked) CBYJR/DC 750V 1. 5mm’ A
RARIE S 2 KA CBYJR/DC 750V 1. 5mm
5.7A/ 24VDC 9>
— 5.7/ 0VDC 9 ]
B B
-QF101 , £, ° -QF102 | ', 3 -QF103 , ¥, ° -QF104 4, 3 —QF105 , 4, 3 —QF106 , '+, * —-QF107 , %, *
B16A Wg_ 5/ BL6A |'V§/_ 5/ B16A FV;_ 5/ BL6A Wg_ 5/ B%:\ Fvg— 5/ 31%;\ Fv;— 5/ m%« |'v§/— 5/
2 4 2 4 2 4 2 4 2 4 9 4 b 4
c c
1 3 1 3 1 3
- -T101 [ = -1102 [ = 1103 [ = 1104 [ = 1105 [ = -T106 [ = 1107 [ = —
10A — 10A — 10A — 10A — 10A — 10A — 10A —
2 4 2 4 2 4
D EE g E g Z E E E E D
X1 11 2 3 4 X1 |5 6 X1 17 T8 X1 T9 10 X1 T Ji12 X1 J13 T4
vy A\ A | vy vy v Vv vy v vy
! 4 1 + | +
g 2 3 3 g & z 2 s g g g s 5
= = E E = = £ E = = £ £ = 2 ‘
' S 58 s g 2 = E < e 3 3 B
p Suoply F - PAGE 7
Rev. f7ic | Modif. #ESURBH|Qty. $ht | Name #£44 |Date FIM ower supply For
FDFSTGNFD N ERCS ERCS UPS PRINCIPLE DIAGRAM + % 75 |
4 v - \ AL ~ . o N 72 o =] == JN\ = -
i | R H 5 | AT 01758 ERCS UPSHLE PR A IR SHE 27 ERCS UPS JE2¥ ] Drg. No. TOTL: 12
CHECKED - APPROVED ANQING MARTNE ELECTRIC DEVICE CO., LTD % =) AD5654261-3. 2-33
o | & A o | P [2017-3-28 S ¥ 12 7
1 | 2 3 | 4 | 5 | 6 | 7 | 3

Page 7 / 12



1 2 3 4 5 6 7 8
A
B . UPS Battery Discharging UPS Battery Protective device tripped
Input Line Output Line NO function NC function
YN 7E§ﬂ9§§ﬁuﬁ UPS Main Supply Failure (contact closed = battery que) geont\aet Opgn = Alarm)
AC230V 50/60H7, DC 24V UPS 3= H i g UPS LI &5 FIMBCRUIRAS , Ak s T IO E AT, ks T
/ \ / / N\ / N\ / N\
@ = 8 S R T = 8 8 8 8 8 8
— < < = ) + | + | 4 | + | 4 | + | + ©c L« s < s o
~ ~ ~ — — N N [ae] [ar] < < [Tel [Te O O o~ [ —_ o o~ ~ - ~ ~
- = £ S 8§ 2 2 28 8 g g 8 8 8 2 2 = S 3 2 © = © o
= = B = B = B = &= = = & = & @ @ S ] s 2
C
BEEEEEEEEEEEEE o
5 Y D 2
7
: ‘
X2910 X2911
3x2. 5mm? 2x1mm? 2x1mm?
E
P S v F = PAGE 8
¢ [Rev #1E Modi . EHURIAQty. ¥ | Name #E4 |Date I ower Supply ror _ -
. . ERCS External Interface Diagram + % 8 W
DESTGNED CONFIRMED > o = 4T\ &
e W g | A7 [2017-3-29 ERCS UPS 1 JE 2 PR F A8 A BR DA A T e 1 Drg. No. TOTAL: 12
CHECKED - APPROVED ANQING MARINE ELECTRIC DEVICE CO., LTD 2 o) AD5654261-3. 2—-34
v | &k fe o | P 2017329 A 12 5
1 [ 2 3 [ 4 [ 5 6 | 7 | 8

Page 8 / 12




[ 2

3 I

| 2

4

5

Fs| A9 B S BT % TARZH % IF # il 15 P
A 1 H1 eI XB2BVB3LC GRN Zifn, AC/DC24V %0, it i 728 A
2 H3 FeoRIT XB2BVB3LC GRN £t AC/DC24V %, Jit i} 72
3 KA1 Hp ) 4% HL 2R LY2NJ DC24V BCPTFOSA-FAi JA2 & [# 5 e/ 5
4 KA3 HHE) 4k L3R LY2N] DC24V BCPTFOSA-EA J32 & [ 5 ¢/ Ey)a
1 5 KT2 B[]k FL 2% (Gl R H3Y-2 DC24V 1-10s KR4 A ]
6 KT2-1 I ) 20k EL 25 4 2 A% ] 7 P A PYFO8A fid H3Y-2 Wi g Az,
B 7 M1 I8 R 8 R 2 FU-9803C DC24/3. 6w it 3t 918 ) 2 A iR B
8 M1-1 T R 2 A FU-9803A AMEJRSE: 148, 5x148. 5 intia NIE
9 P1 HIHERE F96-DCB (AMMETER) 20A 0-20A R RIER AR A
10 P2 HIHEER F96-DCB (VOLTMETER) 0-40YDC 1. 5% R RAER R A
— 11 QF1 /N I 53Y6210-2 B10A 2P B10A T ]
12 QF2 N I 5SY6210-2 B10A 2P B10A (NS
ol 18 QF3 NI B 55Y6210-2 B10A 2P B10A EIRER c
14 QF101 N I 5 55Y6216-2 B16A 2P B16A [iINES
15 QF101-1 sk (TR ik 28 FD 5ST3705 Cu 80A. 2P. 1m ¥ #%5ST3750 ParT
16 QF102 INTRA R i 5SY6216-2 B16A 2P B16A [ilNER
| | 17 QF103 /NHY T R 2 55Y6216-2 B16A 2P B16A [ilNES —
18 QF104 /N I 53Y6216-2 B16A 2P B16A [iINES
) 19 QF105 N i 5SY6216-2 B16A 2P B16A (NS )
20 QF106 INTRA R i 5SY6216-2 B16A 2P B16A [ilNER
21 QF107 /N I 5 55Y6216-2 B16A 2P B16A [iINES
22 QS1 TR I % P1-25/EA/SVB/HI11 25 BERAARAR
23 R1 ARk 0-100A/75mV 20A/75mV BLF96-DCBHL I % R RICER AR A ||
24 T1 FEIG IR QUINT-PS/1AC/24DC/20 20A AC-DC EFESR
25 T2 UPS—TQAN ] Wt AR QUINT-UPS/24DC/24DC/20 20A FEJe e i ‘
Bl o6 T3 & it QUINT-BAT/24DC/12AH DC24V 12Ah EIFER ’
27 T101 QUINT DC/DCAZ#aa% QUINT-PS/24DC/24DC/10 10A EIJEER
28 T102 QUINT DC/DCAE #e 3% QUINT-PS/24DC/24DC/10 10A EIFERR
29 T103 QUINT DC/DCAF 2% QUINT-PS/24DC/24DC/10 10A EIJEE
30 T104 QUINT DC/DCAZ#aa% QUINT-PS/24DC/24DC/10 10A EIIEE
Rev. bFic|Modif. (EEUAK(aLy. R | Nane ¥E4 |Date 1] Power Supply For @ —
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1 [ 2 3 [ 4 [ 5 [ 6 [ [ 8
Fe | MRE K B 5 8% FARZ % E 0= i) 3
Al 31 T105 QUINT DC/DC7AE # 3 QUINT-PS/24DC/24DC/10 10A 1 EI =R ]
32 T106 QUINT DC/DCAE 3% QUINT-PS/24DC/24DC/10 10A 1 EISENR
33 T107 QUINT DC/DCAZ %% QUINT-PS/24DC/24DC/10 10A 1 EISEYR
34 X 2 g [ 5 A E/NS 35N 12 3¢ B TE i
—| 35 X-1 SKIY 57 i i - < 28 AB-SK TOP INSULATED 2 EISENR
36 X-2 A (5D NLS-CU 3/10Sn Cu 10x3x1000 4F#]. 4585, %iE Bk 140A 1 EI =
gl 37 X0 Bk T PT6-TWIN 6mm2 — W 2 B[R]
38 X0-1 Berh i T PT6-TWIN-PE 6mm2 — 1P H 1 Bl =N ]
39 X1 BT PT 2.5-TWIN 2. 5mm2 — R H 14 EISETR
40 X2 Btk T PT 2.5-TWIN 2. 5mm2 — W 7 ESEYRA
— 41 X2909 Bk T PT 2.5-TWIN 2. 5mm2 — W 0 ESERR)
42 X2910
ol 43 X2911
D
E
p S v F PAGE 10
Sy By = SE | Namo B ate ower Su or
b [Rev- Fric|Modif. EEUR K|Qty. i | Name #44 [Date HH ERpCpS y 10 7
DESIGNED . CONFIRMED| . . . 7 Lo} == A= v — TN
i /m\ik . /-pﬁf/’f/ 2018-4-3 ERCS UPSEE‘{)E ﬁfﬁﬁﬁﬁﬁ %%ﬁﬁﬁﬁm{f@ EJ EFIID#FY%il Drg. No. TOTAL: 12
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2

3 I

[ 6

[ 3

o | o GESCRIPTION A% | TECINICAL - e I ——
A 1 H1 INDICATING LAMP XB4BVB3C GRN &tfh DC24V GRN 1 Schneider
2 H3 INDICATING LAMP XB4BVB3C GRN &ifh DC24V GRN 1 Schneider
3 KA1 RELAY LY2N]J DC24V For Socket Of PTFO8A-E and Fix 1 OMRON
4 KA3 RELAY LY2N] DC24V For Socket Of PTFO8A-E and Fix 1 OMRON
| 5 KT2 TIME RELAY H3Y-2 DC24V 1-10s 1 OMRON
6 KT2-1 RELAY SOCKET PYFO8A FOR H3Y-2 1 OMRON
B 7 M1 Propeller Fan FU-9803C DC24/3. 6w For Inlet Filter 1 KaGu
8 M1-1 Filter net FU-9803A Boundary Dimension: 148.5x148.5 1 KaGu
9 P1 AMMETER DC F96-DCB (AMMETER) 20A 0-20A CL. 1.5 For Current Divider 1 SHANGHAT YITAI I&M Ltd
10 P2 VOLTMETER DC F96-DCB (VOLTMETER) 0-40VDC CL. 1.5 1 SHANGHAT YITAI I&M Ltd
— 11 QF1 MINITYPE BREAKER 55Y6210-2 B10A 2P B10A 1 STEMEN
12 QF2 MINITYPE BREAKER 5SY6210-2 B10A 2P B10A 1 STEMEN
c 13 QF3 MINITYPE BREAKER 55Y6210-2 B10A 2P B10A 1 STEMEN
14 QF101 MINITYPE BREAKER 55Y6216-2 B16A 2P BI16A 1 STEMEN
15 QF101-1 Bus—Bar (MINITYPE BREAKER) 5ST3705 Cu 80A. 2P. 1m For End Cap to 5ST3750 1 Schneider
16 QF102 MINITYPE BREAKER 55Y6216-2 B16A 2P B16A 1 STEMEN
- 17 QF103 MINITYPE BREAKER 55Y6216-2 B16A 2P BI16A 1 STEMEN
18 QF104 MINITYPE BREAKER 55Y6216-2 B16A 2P B16A 1 STEMEN
19 QF105 MINITYPE BREAKER 5SY6216-2 B16A 2P B16A 1 STEMEN
! 20 QF106 MINITYPE BREAKER 55Y6216-2 B16A 2P B16A 1 STEMEN
21 QF107 MINITYPE BREAKER 55Y6216-2 B16A 2P BI16A 1 STEMEN
22 QS1 Break Switch P1-25/EA/SVB/HI11 25A 1 Moeller
|| 23 T1 Switch Power Supply QUINT-PS/1AC/24DC/20 20A AC-DC 1 PHOENIX CONTACT
24 T2 UPS-1Q (UPS Power Manage) QUINT-UPS/24DC/24DC/20 20A 1 PHOENIX CONTACT
25 T3 Battery QUINT-BAT/24DC/12AH DC24V 12Ah 1 PHOENIX CONTACT
E 26 T101 QUINT DC/DC Converter QUINT-PS/24DC/24DC/10 10A 1 PHOENIX CONTACT
27 T102 QUINT DC/DC Converter QUINT-PS/24DC/24DC/10 10A 1 PHOENIX CONTACT
28 T103 QUINT DC/DC Converter QUINT-PS/24DC/24DC/10 10A 1 PHOENIX CONTACT
29 T104 QUINT DC/DC Converter QUINT-PS/24DC/24DC/10 10A 1 PHOENIX CONTACT
30 T105 QUINT DC/DC Converter QUINT-PS/24DC/24DC/10 10A 1 PHOENIX CONTACT
Rev. hic|odif. EEUR|aty. BUR | Name #E4 | Date DI Power Supply For @ S R
FDESTGNED : B ERCS N . . B English Elements List 1 + % 111
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2

3 I

4 I

[ 3

DESCRIPTION AND TECHNICAL
A 31 T106 QUINT DC/DC Converter QUINT-PS/24DC/24DC/10 10A 1 PHOENIX CONTACT
32 T107 QUINT DC/DC Converter QUINT-PS/24DC/24DC/10 10A 1 PHOENIX CONTACT
33 X End Eracket E/NS 35N 12 PHOENIX CONTACT
34 X-1 SK TERMINAL STAND AB-SK TOP INSULATED 2 PHOENIX CONTACT
[ | 35 X-2 Bus—Bar NLS-CU 3/10Sn Cu 10x3x1000 1 PHOENIX CONTACT
36 X0 TERMINAL PT6-TWIN 6mm2 One Input and Two Output 2 PHOENIX CONTACT
B 37 X0-1 Ground TERMINAL PT6-TWIN-PE 6mm2 One Input and Two Output 1 PHOENIX CONTACT
38 X1 TERMINAL PT 2.5-TWIN 2. bmm2 One Input and Two Output 14 PHOENIX CONTACT
39 X2 TERMINAL PT 2.5-TWIN 2. bmm2 One Input and Two Output 7 PHOENIX CONTACT
c
D
E
Power Supply For _ PACE 12
Rev. #Ria[Modi f. &2 s B[aty. Bt | Name #E4 |Date FIH owe bply o . . -
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ERCS *t 41 %2 2
ERCS To External System Connecting Drawing
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S T A T T T T T TS TS s S o~ T AT T T T T T T T aAs T N R
SCR-CU-CB SCR-CU Cabinet!  [SCR-I1-CB SCR 11 Cabinet! N Urea Tank
| [scr-cU SCR Control Unit | | | [SCRTI SCR Interface Unitl| | | |
' | | | |
DI l | |
! 125 Al J70 40 J40 DI J41 DI J80 DO i i J40 | | Liquid Switch 1 Liquid Switch 2 Liquid Switch 3 Urea Tank |
ID 6632 ID 6631 ID 6603 ID 6602 Dee2d , , ID 6634 , | Liquid Level Low LiquidLevel  Liquid Level Temperature
| Reducing Agent Reducing Agent Reducing Agent Dosing System Enable R.edu.cmg Dosing S}.'s.Flush Low(Digital) Low(Digital) High(Digital) (4~20mA) |
! Feedback Setpoint Injection Ready Agent Injection | | Seq.Running | |
| Available - | i (Option) ! ! ‘[ . . . i
| TEE 2B £ 3 TEE 24 %% | | LR | | |
i B <o oA <Hoa <Hoc JH oA | | <Hojfojf' | | |
1 I I I | | I
| . || | | |
1 I 1 1 I I ]
- I d4 T I U I N s _ L - T L r+r - +rr 4+ 1 1
1
I I
I I
|| 12%0. 75mm
! ! Yard Supply
Yard Supply Yard Supply Yard Supplyi i
SCR-CU SCR-CU R B SCRIl | AN
“-WDHS.1 (] >< “-WDHS.2 D< -WDHS.1 (""" D<
T T T T T T o o L ] o ¥ T T T Tl Tl
an) - (7/4) R
I I
I I
I I
I I
I I
|
s [ [ [ L+ 1 i 1 I IpHS ]
| | - |
I
| | | |
XR [ |
| L | i i X05 X05 XO05 X06 X03 |
| 26|25 28|27 1l Bl 1E 21|22 o 2] 5] ] 2 26 i
! & A& Input signal must ! ! !
| be galvanic isolated | | |
I I I i
| e |
|Dosing Handling System . . ] | Dosing Handling System |
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[ SCR-II-CB SCR 11 Cabinet !
| [scrmi SCR Tnterface Unitl | |
| |
! J41 DI J42 DI J81 DO J43 DI J83 DO J44 DI Jg4 DO !
| ID 6645 ID 6647 ID 6639 ID 6647 ID 6648 ID 6651 ID 6650 |
! Soot Blowing Soot Blowing Run Run Soot Blowing Standby Heat Run Run Standby Heat SCR Venting Run Run SCR Venting !
| Sysytem Ready Cmd Received Cmd Received Cmd Received |
| TEE TEE O TEE D TEE =] | |
| <Hoa Hoo mour:: <HL;Q <z:¢:r:nouml = mour::Ll |
| |
Lo O 4 ] e N 4 -t - I O 7T _
Yard Supply Yard Supply Yard Supply

SCR-I1 SCR-n.~~~ ] ] L SCR-I1

wsBS2 (1| D WDHS (] I ) awsvs oo T T T

(7/5) - N o <+ wn| e (7/6) — N o < (7/7) — o on| <+

| |
s s T s T
| | | | | | | |
| | | | | | I |
! ! X212 X2 156 X1]5]6 ! ! X2 |18 |14 X2 [17]18 X1|17 18 ! ! X2 |78 X2 |12 X1 (112 ! !
! ! ! ! Standby Heat ! ! SCR Venting ! !
| | | | Syst(?m Ready | | System Ready | |
! ! | ! (Option) | | (Option) | |
! ! Input signal must ! ! Input signal must ! ! glpuzl signal 'mli::ed ! !
. be galvanic isolated be galvanic isolated . e galvanic 1so.
| [ScotBlowingSystem ¥ | (Standby HeatSysem  TETETE [SCR-Venting System " |
| oqe o |
Auxiliary System Contorl Unit
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o N
......................... | |
P VL B ... .- - _
SCR-CU-CB SCR-CU Cabinet ! . ; [ .
| - !_ Dosing Handling System_‘ !_ Auxiliary System Control Um | |Lance Liqu.Pres.| |Lance Air Pres.| |
I |SCR-CU SCR Control Unit | | (Standby Heat System) ! ! !
| |1 Xo04 | x4 | A AR A AR |
! J24 Al J30 A o o , i |
| ID 6607 D 6607 | 7|8 9|10 5|6 ! 9 [10 1|12 ! PT K02B01 PT K02B02 !
! T-reactor in Exh. T-reactor out- Exh. ! |_ J |_ J | |
| Gas Temperature Gas Temperature | LT T N T I T | + - + - |
I at Reactor Inlet at Reactor Outlet !
| 2Z £ % 2Z £ % | ! O O O O !
I <[ g U Qﬁ <" r-‘nﬂ &) Qﬁ i | |
! T—T U [ 4%2%0. 75mm 5*0. 75mm L N
| I I I I | Y dS I T 1T
' P P | Yard Supply ard Supply
- _ I I _
T T
| |
SCR-CU ! ! SCR-CU ! !
-W6607 q:!y -W6640 Q:!}
(6/2) ~| N| (6/3) ~| N|
Yard Supply i i i Yard Supply i i |
T s e I I 1
!7 39| 40 43 44 . 37|38 45| 46 4950 5152 _! 2*0. Tomm 2*0. 75mm
‘ ‘ Yard Supply Yard Supply
L MTB-SCR1 |
-0 - --"—-—-—" """ " "7’ Y = /= _____TV__________i_______r_
| |
| |
| |
| |
| |
| |
| |
| |
b | S N
1 b | |
: + | | |
| L . X04 |
: I | 12 3|4 |
e | |
Exh. gas temp. Exh. gas temp. . | |
at reactor at rgactor P Eih'rggi tf)imp. Exh. gas press. Exh. gas diff. press. SCR Reactor SCR Reactor . .
inlet outlet inlet at reactor inlet across the reactor Temperature Temperature ! !
RBL 30 A K Pk BEY 814 REB#OESEE  REEEDESEN RR B 0 E SR £ R BB A BB B K | Dosing Handling System ______ __ _ _
TT 6607 TT 6640 TT KO1BO1 PT KO1B0O3 PDT KO1BO1 TT J74BO1 TT J74B02
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1 2 3 4 5 6
, Auxiliary System Control Unit
| |
i VIio V2 V3 Ve V5 Ve VT V8 V9 VD v VR VB VB VB Ve V1T VB PTJ72801 AP RTV ‘
|
i X3 | Vi ov|v2|ov|V3|ov|Va|ov|Vs|ov|Ve|ov|v7|ov|Va|ov|vo|ov|vio|ov|vi|ov|viz|ov V3| ov [Va&| ov | V15| ov|vie| ov [v17| ov|vig ov|  XT| 5|6 Xb| 8|7 X4 |18 | 17 X413 |4
SR Y T N O ™ O O O™ O ™ A I I Y I Y I I T A O O O e I T R I
27*1mm 19%0. 75mm 5%(0. 75mm 2%0. 75mm
Yard Supply Yard Supply Yard Supply Yard Supply
AT I T
(
(\\__’ /)< \~~_—-/)<
r_;_inti_iJ_Lj_iﬂ_ﬂﬁLiJ_ﬂlej"iﬂ_ﬂﬁLil_"_“14_1J_ij_lj_iﬂ"iﬂ____iﬂn____ o J 1 4 ___ ___ = o _
_____ 1 “
! 11213 |45 |67 |89 [10[M][12]13[1 |15 (16|17 (18|19 (2021|2223 |24 25| 26| 27|28 1293013113233 |34 |35 |36 47148 —‘ F 61 62 67 |
| Lo I JY Module Setpoint I '
| ‘ ‘ Feedback o ‘
| Lo P @) : |
i_ MTB-SCRIJ |
Simens sipart Vee Vref Vpos Gnd — 00 bte——————— J
e T T T S A
| (1:1::1::1:4 Differential Pressure
| ﬁql i@l & ﬁl | across the RTV
|
_ N T RIVIRHT 5 %
(H————— L
l | NCS sensor
| |
l + o :
1O O : NCS venting valve
]
Soot Blowing Air
Source Pressure
RREREAN
PT J72B01
H#i Date #% Des.|#%Appd. [F%¥¥ B®/EKPHHA:  Revision change E %5 Chg.Not. )EZ‘VQ
20180830 Wi | B R ERBRCEREE S LR T 5 HMERES 00b
20171227 W | E&i 00a|
#AARE: Basic Standards # 75 &5 : Suppl.Drawing No.:
F A FAH: Material/Blank: M Final User Material: F&Mass (kg):
Wtl: Scale: |®ESze] HLA: Product Type: HE/HH:MSDG. [ %/ $: Page No. J#E @ sproecion: b 2 5 4 20 R\ ]
Z78E 5 (6 ) G@— HUONG HEAVY MACHNERY GO
AR SRR 5 InfoNo.| ZH A& & ZF: Item Name: EFAEEE: temId.
FEEFARRTPRENARAT, RSP REAARA DT RAUEAH RUABLERS =7, ERCS To External System Connecting Drawing
This drawing is the exclusive property of Hudong Heavy Machinery Co. Ltd,and cannot be disclosed in any way to YR5: Final UserinfoNo.. | % #: Final User Description: B E: Final User ldent. No..
any third party without the specific prior written permission of Hudong Heavy Machinery Co.Ltd. m ERCSﬁ&b%% @ 00270555




!_ Auxiliary System Control Unit |
| (Standby Heat System) |
l l
i_XS H1| HO| H2 [ HO [ H3 | HO X1119120|121|22|23| 24 X1127]28 J‘
B T T | I T
12%0. 75mm 12%0. 75mm
Yard Supply Yard Supply
S| DN N O | O NN N D D A .
iTBZ123456 TB2|7 |8 |9 | 0] 1|12 TB2| B 1% i
l |
l . l
|_ Heating Box
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GREEN: V. (450/750V) REDZL Wx  (450/750V) >=2.5mm2
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HAIT ORISR - GREENZ: Vx  (450/750V) >=2.5mm2
Lx: RED L 1.5mm? (300/450V) REDZT Wx  (450/750V) >=2.5mm2
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1.2

1.3

1.4

HeNO, Overview

Introduction

With the increasingly stringent regulations and continuous attention to environment protection,
HeNOx has been carried out by Hudong Heavy Machinery individually as a Selective Catalytic
Reduction System to reduce the concentration of NOy in exhaust gas emissions. And within the
last few years, HeNO, system has been successfully tested for Tier 11l compliance as stand-alone
NOjy reduction technology.

The process of NOy reduction is as follows: Inject appropriate amount of ammonia source as
reducing agent (normally urea solution) into the exhaust gas. Subsequently the ammonia/exhaust
gas mixture passes through catalyst block installed in the reactor, where the NO is converted to
nitrogen and water vapor.

Because of the outstanding performance, reliability and competitive price of HeNO, system, our
product receives highly complementary remarks given by shipyards and ship owners.

Nowadays, HeNOy system has been proved to be one of the most effective and mature solutions
in exhaust reduction area and favored by worldwide customers.

Qualified Personnel

Commissioning, operation, maintenance and repairs of the HeNOy SCR System shall be
performed by skilled personnel only. Please read this system description and the safety
instructions prior to working on or operating the SCR System.

Operation in accordance with intended purposes

The HHM SCR System (HeNO,) may only be used as specified in the system documentation.
When used with material, parts or components other than specified without prior
written approval by HHM all guarantees void. Correct and safe operation of the SCR -
System is dependent on proper operation and maintenance procedures.

Chemicals

Theoretically, the SCR System can be operated with urea solution, ammonia water and ammonia
gas as reducing agent. But in this project, we only provide the method which reduces NOy in
exhaust gas by aqueous urea solution as reducer. Furthermore, a professional catalyst is involved
in the reactor in order to make the reaction proceed.
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1.5

1.6

1.7

Complementary documents

In case of any discrepancy between the delivered equipment and the information in this manual,
the following documents will override the information in the manual:

The order confirmation

The drawings and engineering files

Changes agreed during the engineering process (by e-mail or in meetings)
The order

The offer.

General Information

This introductory training and reference manual does not include complete, detailed information
of the product and cannot cover every conceivable aspect of installation, operation and
maintenance. All images are examples and may differ from actual design. For more detailed
information, please contact HHM engineers.

Use of symbol

WARNING

C Warning is used in the text whenever there is a risk of personal injury.

WARNING - ELECTRICITY

The electricity warning is used in the text when there is a risk of personal injury
due to electrical shocks.

CAUTION

f Caution is used in the text whenever there is a risk of damaging equipment.
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1.8

Theory of Operation

The concentration of polluting nitrogen oxide (NOy), carbon mono-oxides (CO) and
hydrocarbons (HC) in exhaust gases are to be reduced safely below particular emission limits.

Nitrogen oxides (NO and NO,) are generated in secondary reactions in the engine during the fuel
combustion. The high combustion temperature causes atmospheric nitrogen to react with oxygen,
forming harmful nitrogen oxides.

The concentration of the above pollutants can be reduced drastically by means of state-of-the-art
catalytic converters. In this connection, when getting into contact with the catalytic surface which
has been activated accordingly, the waste gas components to be removed will turn into
problem-free “residuals".

In the first phase of reaction, the nitrogen oxides of the waste gas transform into ecologically
harmless agents H,O and N, by means of catalysts and an ammonia releasing liquid - the
so-called reducing agent - according to the method of selective catalytic reduction (SCR method).

In the second phase of reaction, the oxidation catalyst (OPTION) transforms a considerable part
of the toxic carbon mono-oxide into carbon dioxide (CO,). At the same time the shares of
methane-free hydrocarbons are oxidizing into carbon dioxide and water.

When utilizing the selective reduction method, nitrogen oxides (NO, NO,) are transformed into
nitrogen N, and water vapor (H,O). Due to the toxicity of ammonia the use of urea solution is
mandatory for marine applications.

The water in the urea solution is evaporated as the solution is injected into the hot exhaust gas.
The high temperature also induces thermal decomposition of the urea ((NH,),CO) into ammonia
(NHs3) and carbon dioxide (CO,):

(NH,),CO + H,0 — 2NH; + CO,

With nitrogen monoxide (NO) being the most important nitrogen oxide, the following chemical
equation is in general the determinative all-over reaction.

4NO + 4NH3 + 0, — 4N, + 6H,0 Main equation
6NO, + 8NH; —» 7N, + 12H,0 Secondary equation

The exhaust temperature has to be within a certain range when the urea feed is on. This
temperature range is case-specific, depending mainly on the fuel oil used, and it is set during the
commissioning of the SCR system.

The molar ratio NH3z/NO which is important to NH; consumption therefore is 1. As homogenous
gas phase reaction, without utilizing the catalyst, this reaction only starts at temperatures above
900°C with satisfying velocity. At lower temperatures, reaction Kinetics is too low, thus requiring
the utilization of catalysts.

The NOy conversion efficiency (B) is determined from the NOy concentrations NO,, and
NO,, , atthe catalystinlet and outlet:
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The requisite concentration of the reducing agent, determined based on the NOy concentration
upstream of the catalyst inlet, is virtually proportional to the NOy conversion efficiency.

If the injection of Ammonia takes place at a too low temperature, Ammonium sulfate or
ammonium bisulfate can be generated as a function of the temperature and moisture content of
the exhaust gas.

2NH3; + H,0 + 503 = (NH,),S0, ammonium sulfate at approx. 200 — 220 °C
NH; + H,0 + SO0; - NH,HSO, ammonium bisulfate at approx. 165 — 185 °C

The reaction rate for the formation of (NH4).SO, is much lower than that for NH,;HSO,. This
results in preferential formation of ABS at high cooling rates. This substance has the undesirable
properties of being viscous, adhesive and corrosive. All exhaust gas path components at or
downstream of where ammonium bisulfate is generated are at risk. These ammonia salts can
condense in the catalyst pores, resulting in deactivation.

This effect can be prevented by maintaining a minimum temperature as a function of the
concentrations of SOz and NHs.
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Figure 1.1 Minimum Temperatures for SCR Long-Term Operation

Furthermore, the efficiency of the catalytic reduction depends on a number of factors, including
the dosing of reducing agent, the amount of catalyst elements and the exhaust gas temperature.
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2.1

2.2

Product Manual

Product Identification

This manual deals with the HeNO, Reducer system, which is designed for controlling the
emissions of nitrogen oxide from marine diesel engines. The operation of the system is based on
nitrogen oxide abatement by Selective Catalytic Reduction (SCR).

The manual covers the following equipment according to the standard scope of supply.

*  SCR Reactor and Catalyst Elements
e  Soot Blower System

*  Venting System

»  Standby Heat System

*  Dosing Handling Unit

*  Main Valves

e Sensors

e Control Unit.

The standard scope of supply does not include compensators, piping, supports and insulation
material. The operation of the system also requires an air compressor and a tank for storage of
reducing agent. These units or any other external systems are not covered by the manual except
for some brief guidelines, but they must be considered when applying the instructions.

The information given in this document is for guidance only, and the local conditions must be
considered when applying the information. Also, any local regulations must always be followed.

Objective

This manual is aimed at the personnel involved in the installation, operation and maintenance.
The main objective is to give guidance information for installing and running the equipment in a
safe and correct way. Besides, a complementary accessories instruction is also given for our
customers to purchasing the spare parts.

To make the information clear and easy to understand, only foreseeable conditions have been
considered. Situations that may arise from unintended use of equipment, machinery or tools are
not covered.

Furthermore, the information given in this document is for guidance only, and the local
conditions must be considered when applying the information. Also, any local regulations must
always be followed.
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2.3

2.3.1

2.3.2

2.3.3

2.3.4

2.3.5

Safety Instructions

General

Only persons with adequate training are allowed to perform installation, operation and

maintenance on the equipment.
*  Read and obey any safety instructions.

*  Observe the warning signs on the equipment. The signs must not be removed.

Be aware of chemicals

The safety data sheets (see the appendices) provided with the chemicals must be thoroughly
studied before the chemicals are used.

*  When handling chemicals, contact with skin and eyes must be avoided. Therefore, always
use protective clothing, including safety glasses and impermeable gloves. Also, respiratory

protective equipment may be required. Never eat or drink while handling chemicals.
*  The chemicals must be kept in a well-ventilated place. Spills must be properly collected and

the chemicals disposed of in accordance with the regulations.

Notice personnel safety during installation and operation

*  Make sure that all units are properly supported during the installation work, so that they
cannot fall or tip over.

*  Notify the other installation workers before starting an installation task that requires special

attention from co-workers.

Pay attention to welding work

All welding operations must be performed by qualified personnel.

*  Before starting the welding, check that there is no flammable material nearby. Also make
sure that there are no explosive gases and that the ventilation is sufficient.

*  Beware of hot surfaces during and after the welding.

Pay attention to the risk of ignition

The equipment may contain combustible material.

* Do not light matches or open flames in the vicinity of combustible material.

*  Prevent electrical sparks from occurring.

*  Check that the area is free of combustible gases, liquids or dust before using any power tool

6
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2.3.6

2.3.7

2.3.8

2.3.9

or welding equipment.

Prevent unintended starting during maintenance work

Before starting any maintenance work, make sure that the equipment cannot be accidentally
started.

*  Set the safety switch to the OFF position and lock the switch.

*  Disconnect the electrical power and tag out the device.

* Ifneeded, isolate the unit by closing and securing inlet and outlet valves and releasing the

pressure.

Prevent electrical shocks

Only trained electricians may perform work on electrical equipment.

*  Before connecting power cables or starting any other electrical installation work, check that
the system is not energized. Also make sure that the power cannot be connected during the

installation work.
*  Be careful not to damage any cables or other electrical equipment during the installation.
* Do not open the electrical cabinet during operation.

* Do not touch electrical wiring and components until the main switch has been switched off

and secured.

* If the equipment contains capacitors, be aware that the capacitors can retain a charge even
after being disconnected from the mains.

Avoid burns and splashes

Before dismantling or opening any process equipment, consider what the system may contain and
take the necessary precautions to avoid burns, exposure to hazardous substances, spills or

splashing.

During operation, the pipes will contain hot liquids, and the surface may be hot. Allow all
elements cool down before performing any maintenance work on them. Remove all pressure from

the system before opening any part of it.

Be aware of the power of pressurized air

The compressed air system contains air under very high pressure.

* Do not open any component, unit or part of the system before ensuring that it is not

pressurized.

*  Look out for jets of pressurized air.
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If a part of the system is isolated for maintenance work, the valves must be locked and

properly tagged out in order to prevent accidental opening.

2.3.10 Take precautions for confined entry

Before working in a confined space, take the following precautions:

Close and lock all inlet valves and outlet valves and dampers to the space.

If the space has contained chemicals that can produce vapors, the space must be properly

vented and the air must be tested.
Use respirators if there is hazardous dust.

Assign two people for a hole watch. They must remain stationed outside the space where

they can observe the workers inside

Test the air again at the beginning of each shift.

2.3.11 Use protective clothes and equipment

Use overalls made according to safety regulations, protective gloves, safety glasses, industrial

shoes, ear protection and helmet.

2.3.12 Keep the area clean

Wipe up oil spills and dispose of all debris that might cause accidents.
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2.4

List of Abbreviations

ABS
CBV
CcO
CO,
DN
ECC
EGB
EMS
ERCS
ERR
HMI
H,0O
HP
HS
LP
LS
ME
MOP
MPC
MSDS
N,
NH;
NO
NO,
NOy
O,
OP
p-scr

P&ID

Ammonium BiSulphate
Cylinder Bypass Valve

Carbon Monoxide

Carbon Dioxide

Nominal Diameter

Electrical Control and Communication System
Exhaust Gas Bypass

Engine Management Services
Emission Reduction Control System
Error Message

Human Machine Interface
Water

High Pressure

High Sulfur

Low Pressure

Low Sulfur

Electronically controlled engine
Main Operating Panel

Multi Purpose Controller
Material and Safety Data Sheets
Nitrogen

Ammonia

Nitrogen Monoxide

Nitrogen Dioxide

Nitrogen Oxides (NO and NO2)
Oxygen

Operation Panel

Pressure in the SCR line

Process and Instrumentation Diagram
9
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PLC
PN

RBV

RSV

RTV

SCR

SO,

SP

T/C
T-reactor in
T-SCR in
T-SCR out
T-turbine in
wt.

WNG

Process Logic Control

Nominal Pressure

SCR Reactor Bypass Valve

Reset Point

SCR Reactor Sealing Valve

SCR Reactor Throttle Valve

Sulfur

Selective Catalytic Reduction

Sulfur Dioxide

Set Point

Turbo Charger

Exhaust Gas Temperature at Reactor Inlet
Exhaust Gas Temperature at SCR Inlet
Exhaust Gas Temperature at SCR Outlet
Exhaust Gas Temperature at Turbocharger inlet
By weight

Warning Message

10
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2.5

Working Principle

This section briefly describes the basic theory for HeNOx HP SCR process. The HP SCR process,
illustrated in Fig. 2.1, takes place in the SCR line, which consists of three major components: the
SCR reactor, combined vaporizer/mixer unit and the dosing unit. The reducing agent is injected
by the dosing system in the vaporizer/mixer, which will vaporize and mix with the exhaust gas.

The prepared gas is led to the SCR reactor where the NOx reduction takes place.

Reducing agent
Air :l Dosing system | Reducing agent

Exhauslt gas receiver

Soot blowing air

Standby heat

Figure 2.1 HP SCR Layout

Due to the demand for a relatively high temperature of the SCR process, it is convenient to place
the SCR line on two stroke marine diesel engines on the high pressure side, i.e. before the
turbocharger. Because of this aspect, the term HP is used. Depending on the engine load, the
exhaust gas temperature on this side is 50-175 °C higher than on the low pressure side.

When operating in Tier II mode (SCR not yet enabled, reactor by-passed) the SCR system is cut
off by the Reactor Sealing Valve (RSV) and the Reactor Throttle Valve (RTV). The Reactor
Bypass Valve (RBV) is open and exhaust gas passes directly to the turbocharger. A venting
system is running, in order to keep the SCR line and the reactor clean. The system might also
include an Exhaust Gas By-pass valve (EGB) to provide the engine with low load EGB tuning
when operating in Tier II mode (the EGB is not shown on Figure 2.1).

When operating in Tier III mode the SCR system will be engaged if the exhaust gas temperature
is above the sulfuric acid condensation limit (200°C). If not, a standby heat system will keep the
SCR system above the sulfuric acid condensation limit, if possible. If the exhaust gas temperature
is ok, the SCR line is opened by the valves, RSV and RTV, and hereafter the RBV will be closed.
As soon as gas flows through the reactor, soot blowing is started, in order to avoid clogging of the
reactor with soot particles.

11
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Even though the reactor is placed before the turbine, the exhaust gas temperature will still not be
sufficiently high at low loads for the SCR process to take place. To increase the temperature, a
cylinder bypass from the scavenge air receiver to the turbine inlet is installed. The bypass is
controlled by the cylinder bypass valve, CBV. When opening the bypass, the gas flow through the
cylinders will be reduced without losing the scavenge air pressure and, accordingly, the exhaust
gas temperature will increase. This system make-up enables maintenance of the sufficiently high
temperature for the SCR process to take place. However, the cylinder bypass will increase the
SFOC depending on the required temperature.

When all temperature sensors in the SCR line measure a value within the allowed temperature

window, the injection of reducing agent, and hence NOx reduction, can begin.

12
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2.6 General Description and Arrangement

The general arrangement for HeNOx System is shown in Figure 2.2.

Mixing Pipe Reactor Soot blowing

Urea Injection

Figure 2.2 General HeNOx System Arrangement

13
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2.7 Technique Data

The technical properties of HHM SCR system which fulfill the requirement of regulations are
shown as follows,

1 NO, Emission (E3 cycle) <3.4 g/kW.h

2 NH; Slip <10 ppm

3 Max Pressure Drop 70 mbar

4 SO, Oxidation <2%

5 Lifetime of Catalyst 5 years or 10000 operation hours
6 Reducing Agent 40%wt Urea Solution

7 Temperature Condition 285~500 °C

Table 2.1 Technical Properties of HHM SCR System

14
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2.8

2.8.1

2.8.2

Utilities

The consumption of energy in the HHM SCR system can be summarized into two parts, which

are electricity and compressed air. The data for these parts will be discussed separately.

Consumption of Electricity

The electricity consumption can be classified into the following parts and compared with all other

parts, standby heat unit takes up the biggest p

No. Items Power Voltage
1 Control Cabinet 0.3KW AC220 V. 50/60 Hz, Single Phase
2 Pump Unit 6KW AC440V, 60 HZ, Three Phase
3 Dosing Unit IKW AC220V, 60 HZ, Single Phase
4 Soot Blowing 0.1IKW AC220V, 60 HZ, Single Phase
5 Standby Heat Unit 30KW AC220V, 60 HZ, Single Phase

Table 2.2 Consumption of Electricity of HHM SCR System

Consumption of Compressed Air

The compressed air in the system is mainly consumed by the following three parts. There are

several points that need to be notice.
*  The pressure of compressed air should always be kept at or above 6 bars.

¢  Before turning of or reducing compressed air switch of the SCR on the main cabinet and

wait for the procedure for cleaning the lance to finish.

*  Assure that the quality of compressed air should comply with the specification ISO 8573-1,

class 2.4.2.
No. items Pressure/Amount
1 Urea Injection Assist 9-11 bar/ 225 Nm*/h
2 Soot Blowing System 9-11 bar/ 15 Nm’/h
3 Venting ” 5-7 bar/ 260 Nm’/h

Table 2.3 Consumption of Compressed Air of HHM SCR System

*1): The urea solution consumption and the compressed air consumption are not guaranteed,
since it is based on estimated engine NOx emissions. The final NOx consumption data is to be
determined on testbed. So a tolerance of 25% should apply to the urea consumption and the
compressed air consumption of the urea injection.

15
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*2): The compressed air consumption of venting system finally depends on the SCR pipe layout.
So if you use this data, a tolerance of 10% should be considered.

16
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2.9

29.1

2.9.2

2.9.3

Product handling

Unloading and storing the equipment

To facilitate the installation and prevent damage to the equipment, the unloading and intermediate

storage of the shipment must be carefully planned.

The units are delivered in containers or wooden crates. The containers or crates can be lifted and
moved with a crane. The crates can also be transported with a forklift truck, provided that a truck
with sufficient capacity is available.

*  Check the delivery before starting to unpack the components.

*  Unload the units as close to the assembly point as possible.

*  Make sure that the stored units do not block any passage or otherwise obstruct the work.

*  Place all units and components on a solid support.

*  Place timber under and between different steel parts, to avoid paint damage or other damage.

* Do not remove the protective covers until it is time for the installation or inspection of the

equipment.

e Ifaunit must be stored outdoors for a long period of time, cover it with a tarpaulin.

Inspecting the delivery

When the equipment has arrived to the site, it should be checked for transport damage or missing

parts.
Procedure:
1. Check the delivery against the packing list, to make sure that all parts are included.

Make sure that all pipes and other components that were dismounted for the transport are
included in the delivery.

2. Make a visual inspection of the equipment for signs of transport damage.

Check that any temporary fastening and locking devices are intact, and that all protective

covers are in place and undamaged.

3. Iftransport damage is found or suspected, make a thorough inspection and immediately

issue a failure report.
Consider that the process of delivering replacement parts may be time-consuming.
Postrequisites: If the equipment will be stored outdoors before the installation, it must be

repacked after the inspection.

Lifting and moving units
17
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Prerequisites: Make sure that the capacity of the lifting device is sufficient before starting to lift
a unit. For weight information, check the marking on the unit. The weight is also specified in the

dimensional drawings.

The units can be lifted and moved with a crane. They can also be moved with a forklift truck,
provided that a truck with sufficient capacity is available. Always ensure that the unit is well

balanced and cannot tip or fall out of position.

Procedure:

1. Inspect the lifting ropes/belts or chains.
*  Check that the ropes or chains are in perfect condition.
*  Make sure that the ropes are strong enough.

2. Attach the lifting tools to the unit.
Lift the unit at the dedicated lifting points, when available.
*  Make sure that the lifting hooks are securely fastened.

e Make sure that the lifting ropes are long enough to obtain a sufficient lifting angle. Use

spreaders if required.

¢ Adjust the lifting ropes so that they carry the load evenly and the unit is well balanced.
The ropes must not get twisted, and they must not press against any part of the unit that
could be damaged.

3. Warn other persons near the lifting area that the lifting is about to begin.
4. Test the lifting arrangement.

¢  Tighten the lifting ropes until the unit is lifted off the floor.

*  Check that the lifting tools are securely fastened.

*  Check that the unit is well balanced.

5. Lift the unit carefully in position, avoiding rapid movements or jerks that may damage the

equipment.

Do not lift the unit higher than necessary.

WARNING
C Always make sure that nobody is under the lifted unit.

6. Make sure that the unit is stably positioned and secure before removing the lifting

equipment.
2.9.3.1  Lifting the reactor

The reactor can be lifted in horizontal or vertical position. Fastening points for the lifting hooks
18
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are located in each corner of the reactor.

Using lifting belts, the reactor can be lifted also without removing the packaging material.

| CAUTION |
f An incorrect lifting arrangement may damage the reactor housing due to|

excessive stress.

e  Preferably, lift the reactor in horizontal position using lifting belts when moving it from one

place to another.

CAUTION
é Protect the lifting belts properly from any sharp edges on the reactor.

e Ifthe reactor is to be installed in a vertical position, raise it carefully from horizontal to
vertical position before the installation. Lift the reactor in vertical position when installing it

in the exhaust gas duct.
*  Be careful not to damage the reactor end.
e Take care to prevent that the reactor starts swinging.

Example: Lifting arrangement examples are shown in Figure 2.1. Refer to the dimensional
drawing for information about lifting points, etc.

Note: The maximum angle for lifting belts is 60°.

b
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¥
.—-))7 ‘
a

-Q?:
A-’)}/
a

Figure 2.3 Lifting the Reactor in Horizontal Position Using the Lifting Lugs
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2.9.3.2  Lifting the units

Lift the pump unit using the lifting lugs. Use spreaders if required, to ensure that the lifting angle
does not cause a risk of damaging the pump unit.

Lift the urea dosing unit, the air unit and the control unit to the mounting position using lifting
belts or lifting lugs. As an additional safety precaution when lifting to high positions, place and

strap the units on a pallet, and attach the lifting equipment to this.

Use lifting belts or ropes when lifting the mixing and injection unit. Use spreaders if required for
additional balance. If the mixing and injection unit is to be installed in a vertical position, raise it
carefully from horizontal to vertical position before the installation. Take care to prevent that the

unit starts swinging.

CAUTION
f Protect the lifting belts or ropes properly from any sharp edges.

Example:

Figure 2.4 Schematic Diagrams for Lifting Units

2.9.4  Storing and handling the catalyst

Make sure that the catalyst storage conditions fulfil the following requirements. During
prolonged storage, check and record the storage conditions at least once a month to verify that the

requirements are met.

*  Keep the catalyst elements in the original packaging during storage. Do not remove the

packaging until the installation of the catalyst.

*  Preferably, store the catalyst elements indoors in a closed and dry area. If this is not possible,
the catalyst can temporarily be stored in the container. The catalyst must be protected from

20
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rain.
Make sure that the catalyst is protected from oils and other chemicals.

Store the catalyst in a stable position on solid and plain ground. The crate containing the
catalyst elements must be placed with the right side up.

Used catalyst elements that have been in contact with exhaust gas must be stored under
strictly controlled conditions. Keep the catalyst as clean and dry as possible. The catalyst can
be carefully cleaned using compressed air, to prevent unwanted chemical reactions resulting

in inactivation of the catalyst.

Handle the catalyst elements carefully, to avoid damage.

The catalyst element frames are open at the top and the bottom. Make sure that the catalyst
elements are not exposed to any environmental conditions (moisture, contamination, etc.)

that may damage the catalyst.
Do not tread on the catalyst surface.

Take care to avoid mechanical stress, vibration, etc. during transport or installation.

Take care to avoid personal injury and reduce the exposure to hazardous substances when

installing the catalyst or removing used catalyst elements from the reactor.

Handle the catalyst elements in accordance with the material safety data sheet (see the

appendix).

Always use adequate protective equipment. The required personal protective equipment
includes, at least, safety shoes, working gloves, working clothes, hard hat and safety harness.

Example:

The right image shows the catalyst elements after opening the crate.

Source: JOHNSON MATTHEY CATALYSTS (Germany) GmbH

Figure 2.5 Incorrect Storage of the Catalyst

21
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The right image shows the catalyst elements after opening the crate.

Source: JOHNSON MATTHEY CATALYSTS (Germany) GmbH

Figure 2.6 Correct Storage of the Catalyst

WARNING

A

When handling used catalyst elements that have been in contact with exhaust
gas, additional safety equipment is needed, as there may be hazardous exhaust
components on the catalyst. The additional safety equipment includes a
category Il protective suit with hood, protective goggles and a particle mask

22
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2.10  Installing the SCR system

Procedure:
1. Unpack and inspect the equipment.
Make sure that all parts are included in the delivery and that no units are damaged.
2. Mount the reactor.
Install also the soot blowing system on the reactor, if it is not already in place.
3. Mount the exhaust gas ducts, including the injection duct and the mixing duct.
*  The ducts between the injector and the reactor must be made of urea-resistant material.

* Install flexible bellows as required, to reduce the transmission of vibration from the

engine and compensate for thermal expansion.
4.  Mount the injector lance on the connection point of the injection duct.
5. Mount the urea dosing unit.
6. Mount the air unit.
7. Mount the pump unit.
8. Mount the control unit.
9. Insulate the exhaust gas ducts and the reactor, and mount the cladding.
10. Install any external units for urea and compressed air supply.
11. Make the urea and compressed air piping between the units, and connect the pipes.

Before the pipes are connected, they must be properly cleaned and flushed to remove any
dirt.

12. Connect the power supply and control cables.
13. Install the catalyst elements inside the reactor.

The detailed installation process for each unit mentioned before will be presented in the following
chapters.

23
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3.

Reactor

The nitrogen oxides reduction takes place in the reactor, which is installed in the exhaust gas duct
from the engine, between the exhaust gas receiver and turbocharger.

The reactor is a steel casing containing a number of catalyst elements. As the exhaust gas flows
through the catalyst layers in the reactor, the nitrogen oxide reacts with the reducing agent. The
reactor has space for several catalyst layers, depending on the installation. An optional oxidation
catalyst layer can be installed in addition to the SCR catalyst.

Using multiple catalyst layers enables adjustment of the reactor performance to an optimal level,
and flexible replacement of the catalyst elements. The space between the catalyst layers enables
inspection and manual cleaning of the catalyst. The catalyst elements are accessed for
maintenance and replacing through manholes in the reactor wall. Compressed air connections for
soot blowing are installed at each catalyst layer. The soot blowing connections are located on two
opposite reactor walls, to ensure efficient cleaning of all catalyst elements.

The reactor is equipped with a differential pressure transmitter for monitoring the condition of the
catalyst elements, as well as upstream and downstream temperature transmitters for monitoring

the exhaust gas temperature.

Figure 3.1 Reactor and Sootblowing
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3.1

3.1.1

3.1.2

SCR Catalyzer and Housing

Characteristics

The conversion of NOy into nitrogen and water takes place in the reactor.

The catalyst elements are located in steel frames inside the reactor. The brick-shaped catalyst

elements have a honeycomb structure, to increase the catalytic surface. The SCR catalyst uses

vanadium pentoxide (V,0s) as the catalytic material and the formulation also contains TiO, and
WO;.

The catalyst is cleaned by regular soot blowing, to prevent deposit formation and clogging, but it

will still be deactivated with time. The catalyst ageing is mainly caused by thermal load and small

amounts of catalyst poisons. When the catalytic activity has decreased too much, the catalyst

must be changed.

There are four important things that the reactor must live up to:

1.

5.

The reactor volume contains the necessary amount of catalyst material in order to achieve
the desired NOy reduction. The catalyst material must be kept clean, in order to work as
intended.

Excessive pressure drop is undesirable.
The maximum exhaust gas temperature is 500 °C

Satisfactory distribution of the exhaust gases. The mass flow profile through the reactor
should be as uniform as possible. This is to ensure optimum contact between the process gas

and the catalyst.

The mechanical strength as well as tightness may not be compromised.

The material used for housing and structure elements of the reactor, flanges is 15CrMoR
(16MO3). All flanges on reactor are according to GB/T 9119, PN10.

Equipment

1 x flow-in hood

1 x reactor housing

1 x flow-out hood

1 x heat insulation

Catalyst modules

2 x temperature measuring devices for inlet and outlet of the reactor

1 x differential pressure measuring device
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Temperature measurement
after catalyst

Pressure measurement

at reactor inlet Flow-out hood

Differential pressure

measurement Man hole for

repairing work

Flow-in hood Catalyst modules

1. Temperature
measurement before
catalyst

Figure 3.2 Components of SCR Reactor.

[

Designation Function

Temperature measuring .
1 devi Measures the temperature at the inlet of the SCR Reactor.
evice

Differential pressure . .
2 . . Measures the differential pressure above the catalyst.
measuring device

Pressure measuring .
3 devi Measures the pressure at the inlet of the SCR Reactor.
evice

Forms the connection between exhaust gas pipe on the
4 Flow-in hood inlet of the Reactor and the Reactor housing. Diameter
increases towards the Reactor.

5 Catalytic converter Makes possible the reaction of the reducing agent with
element the exhaust gas.
6 Man holes Make the staff check and replace the catalyst modules.
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3.1.3

Designation Function
, Temperature measuring | Measures the temperature of the exhaust gas at the SCR
device Reactor outlet.
Forms the connection between exhaust gas pipe on the
8 Flow-in hood inlet of the Reactor and the Reactor housing. Diameter
increases towards the Reactor.
* Reactor housing (thermal insulation not included in the scope of delivery)
Table 3.1 Functions of Components in SCR Reactor
Installation

The SCR reactor and the mixing duct should be installed in the exhaust gas system directly before

the turbocharger. In the standard configuration, the reactor is installed in a horizontal position.

Due to the high exhaust gas temperatures required for efficient and durable SCR operation, the
reactor must be installed upstream of any equipment that decreases the exhaust gas temperature
such as silencer, exhaust boiler, and scrubber. An exception is combined mixing duct and

silencer.

The flow-in hood is the connection between the waste gas steel tube and the reactor, and has a
steadily enlarging diameter. The reactor housing is reinforced by fins. It is a self-bearing, gastight
steel casing that compensates for the weight forces and flow resistance of the SCR and oxidation

catalyst modules and protects them against mechanical damages.

The catalyst modules are controlled and cleaned through revision openings located on the sides
which are to be closed gastight with a cover. These openings also permit a quick and safe upgrade

or replacement of the catalyst modules.

In addition, the housing also includes all facilities required for installation of the catalyst modules

as well as the gas inlets and gas outlets which are designed as flanges.

Being the connection between reactor outlet and waste gas tube, the flow-out hood permits the

waste gas streaming into the cylindrical waste gas channel.

The modular design ensures easy installation and removal of catalytic components. Individual
catalytic honeycombs are combined to larger units, several levels of which are installed each time
at once into the housing. This method avoids the complicated production of individual ceramic

honeycombs in favor of a rapid, problem-free and safe modular installation.

Particular constructive measures avoid friction contacts of the ceramic honeycombs with
neighboring elements and the steel shell. Thus, additional safety against abrasion and mechanical

vibration is created.

Procedure:
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Some critical points that need to be notices during the installation process are shown as follows,

1.

Make sure that the support structures for the reactor have been properly mounted and

secured.

*  There is enough space and the possibility for the transport of the single SCR catalyst

modules.

*  The reactor must be safely mounted on a suitable foundation. The foundation must be

designed to hold the weight of the reactor, the catalyst and the insulation.

*  The mounting arrangement must ensure that the reactor housing is not submitted to any
excessive stress caused by engine vibration or other external loads during operation.
Install dampers as necessary. Avoid excessive pulsation (higher than +/- 50 mbar).

Lift the reactor carefully in position.

*  Before installing the reactor, ensure that the service space around the reactor will be
sufficient for the installation of the catalyst elements. The required service space is
specified in the drawings, which means that enough space for mounting, dismounting
and cleaning the catalyst modules (min. 700 mm in front of all inspection doors) is
permanently available.

¢  Furthermore, enough space is needed for mounting and dismounting the thermocouples
(min. > 450 mm). And the space for service and maintenance of soot blower equipment

and differential pressure device also need to be considered.
Fasten the reactor to the support structures.
*  Avertical reactor is fastened with bolts and turnbuckle screws.
* A horizontal reactor is fastened with bolts in the corners of the reactor housing
Connect the exhaust gas inlet and outlet ducts to the reactor.
a) Mount the seals at the flange connections.
b) Bolt the flanges of the exhaust gas duct and the reactor together.
¢) Check that the connections are tight.
Mount the temperature and pressure transmitters
a) Install the temperature sensors on the inlet and outlet sides of the reactor.
b) Lubricate the thread with a stainless steel lubricant.
¢) Screw tight.
d) Install the differential pressure transmitter.

*  Connect the transmitter by pipes to the inlet duct (positive side) and the outlet duct
(negative side) of the reactor.

*  Mount the transmitter in an accessible place.
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3.14

3.141

*  The transmitter must be mounted above the measuring points and the impulse
pipes must be continuously rising, so that any condensate will drain off.

6. Insulate the reactor and mount the cladding.

Ensure that the insulation meets the requirements provided by local regulations, applicable
safety requirements and standards. A mineral wool insulation material is normally
recommended. An insulation thickness of 150 mm is suitable for the reactor and does not
increase the reactor width significantly due to the reactor structure.

*  Make sure that the material of the insulation fasteners is compatible with the reactor

material.

¢ The service hatches, instrumentation equipment and tightening bars bolts must be

accessible for maintenance work without destroying the insulation.
*  The insulation should not cover the soot blowing pipes, to avoid overheating of valves.

*  The operator safety is to be ensured by preventing access to any hot surfaces. If access

prevention is not applicable, it is recommended to use warning signs for hot surfaces.
e Ifthe reactor is installed outdoors, ensure that the cladding is watertight.

7.  Attach the reactor sign to the insulation of one of the service hatches using, for example,

rivets.

8. Connect the signal cables from the temperature transmitters and the differential pressure

transmitter to the control unit.

The distribution box will be installed near the catalyzer housing. The Maximum distance of
cables is 20 m.

Note: HHM strongly recommends to place the housing on all-metal dampers and to use flexible

upper mounting parts for the installation of the housing.

Regarding dampers consider all forces (SCR housing incl. catalysts, silencer, insulation, pipes...).
The housing is designed to carry axial forces only.

As the reactor involves no moving equipment, daily maintenance is almost unnecessary. The
SCR reactor may be inspected according to applicable Codes and Standards (already in place at

the station for entering confined spaces etc.) and at intervals recommended by the manufacturer.

Recommended inspection intervals: once per year (i.e. during major inspection)

Maintenance

SCR performance control (monitoring)

The performance of the SCR system declines gradually, without sudden changes. Thus, in order
to estimate the service life of the catalyst during operation and to evaluate the need for catalyst
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replacement in advance, it is important to record the performance of the ERCS MOP over time.

Our operating experience to date indicates that the performance of the ERCS MOP deteriorates
gradually, without any sudden changes. The long-term deterioration in HeNOy performance is
due to the decrease in catalytic activity; in some cases, however, it is equipment related, e.g. non
uniform NH3 injection, fly ash accumulation on the catalyst layer, etc.

For this reason, real HeNOyx performance over time is recorded by collecting the following three
data:

*  Operating data from actual unit (daily operating records)
*  Performance test data from actual unit

e  Activity evaluation data from sampled catalyst

3.14.2  Cleaning and inspecting the catalyst

Danger of hot gases - before doing maintenance inside the reactor, ensure that
A the engine is shut down and locked out.

.f Danger of hot surfaces - do not enter the reactor until it has cooled.

When handling used catalyst elements that have been in contact with exhaust

& gas, additional safety equipment is needed, as there may be hazardous exhaust
components oh the catalyst. The additional safety equipment includes a
category Il protective suit with hood, protective goggles and a particle mask
according to EN 149:2001, protection class FFP3D.

Cleaning the catalysts yearly will improve performance; a thorough visual inspection is needed if
performance control measurements indicate catalyst degeneration. At the beginning of a long
downtime, the reactor and catalyst must also be inspected and cleaned. This is needed to prevent
chemical reactions with the ash and catalyst material.

Procedure:
1.  Remove the manhole covers.
Carefully remove the insulation over the manhole covers.
2. Clean the catalyst surface.
*  Use a mechanical process such as compressed air or a vacuum cleaner.
*  Blow the air from the outlet side (the side free of deposits) to the inlet side.

* Do not use water to clean the catalyst
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*  Avoid damaging the catalyst. Do not walk directly on the catalyst surface.
3. Inspect the catalyst.

A thorough visual inspection is needed if performance measurements indicate catalyst
degeneration.

4. Clean the reactor if needed.

Use a mechanical process such as compressed air or a vacuum cleaner. Do not use water.
5. Inspect the reactor.
6. Install the manhole covers and insulation.

Use new sealing cord.

3.1.4.3  Adding catalysts to the spare layer, as required

Danger of hot gases - before doing maintenance inside the reactor, ensure that
the engine is shut down and locked out.

Danger of hot surfaces - do not enter the reactor until it has cooled. The
recommended minimum time is 16 hours.

When handling used catalyst elements that have been in contact with exhaust
gas, additional safety equipment is needed, as there may be hazardous exhaust
components on the catalyst. The additional safety equipment includes a
category Il protective suit with hood, protective goggles and a particle mask
according to EN 149:2001, protection class FFP3D.

CAUTION

C Protect the new catalysts before installation - ensure that the catalysts are

protected from rain or other unfavourable conditions.

Procedure:

1. Open the service hatches of the reactor.
a) Carefully remove any insulation over the service hatch.
b) Remove the fastening bolts of the hatch.
¢) Open the hatch and secure it in the open position.

If the service hatch is not hinged, secure it with the lifting device before removing the
bolts. Lift away the hatch and place it in a safe location, using proper lifting equipment
and safety precautions.
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Check that the reactor is ready for the installation of the catalyst.
a) Remove the old catalyst elements if existing.

Move the old catalyst elements to a location where they will not interfere with the new

catalyst installation.
b) Check that there are no foreign objects in the reactor.
¢) Clean the interior of the reactor of dust and soot.
d) Check the reactor interior walls and the catalyst supports for damage.
f)  Ensure that the lighting inside the reactor is sufficient for the installation work.
Unpack the catalysts elements.

Unpack the catalyst elements close to the reactor to facilitate the installation. Handle the

catalyst with care; avoid impact against steel structures, etc.

Do not install any catalyst elements that appear to be damaged.
Load the catalyst elements into the reactor through the service hatch.
Install the catalyst elements in the specified order.

a) Insert catalyst modules, item 1 and 2 for example, into the catalyst element frame

supports.

b) There are gaps between catalyst element frame and its supports which are generated by
dimensional tolerance or welding error. So in order to avoid unintentional movement of
catalyst element frame during the SCR working process, “L” shaped lath (Item 4 and 5
in graph) with half waist hole is inserted into the gap to fasten the catalyst element
frame. And the laths are fixed on support by double-screw bolts and nuts.

¢) Install the baffle plates (Item 3, 6, 7, 8) to prevent catalyst element frame from axial

movement.

Note: This part need to be read combined with SCR Catalyst Installation in section 3.1.5
Appendix.

Make sure that the catalyst elements are tightly fitted to each other, so that the position is
secured and there are no leaks between the elements.

WARNING

elements. Use appropriate lifting equipment and a transport box when lifting the

C Ensure that no one is in the area below when lifting and moving the catalyst
catalyst elements to the installation height.

CAUTION

f Do not walk on the catalyst elements.
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Remove any tools or equipment from the reactor.
Close the service hatches.
Replace the seals on the service hatches. Use new seals if required.

Carefully attach the insulation cover over the service hatches.

3.14.4 Replacing catalyst elements

Danger of hot gases - before doing maintenance inside the reactor, ensure that
the engine is shut down and locked out.

. Danger of hot surfaces - do not enter the reactor until it has cooled.

When handling used catalyst elements that have been in contact with exhaust
gas, additional safety equipment is needed, as there may be hazardous exhaust
components on the catalyst. The additional safety equipment includes a
category Il protective suit with hood, protective goggles and a particle mask

CAUTION

Protect the new catalysts before installation - ensure that the catalysts are
protected from rain or other unfavourable conditions.

according to EN 149:2001, protection class FFP3D.

Procedure:

1.

Open the service hatches of the reactor.

a) Carefully remove any insulation over the service hatch.
b) Remove the fastening bolts of the hatch.

¢) Open the hatch and secure it in the open position.

If the service hatch is not hinged, secure it with the lifting device before removing the bolts.
Lift away the hatch and place it in a safe location, using proper lifting equipment and safety
precautions.

Remove the catalyst elements that need to be replaced.

Move the old catalyst elements to a location where they will not interfere with the new
catalyst installation.
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elements.

.f Ensure that no one is in the area below when lifting and moving the catalyst

Unpack the new catalysts elements.

Unpack the catalyst elements close to the reactor to facilitate the installation. Handle the

catalyst with care; avoid impact against steel structures, etc.

Do not install any catalyst elements that appear to be damaged.
Load the catalyst elements into the reactor through the service hatch.
Install the catalyst elements in the specified order.

a) Insert catalyst modules, item 1 and 2 for example, into the catalyst element frame

supports.

b) There are gaps between catalyst element frame and its supports which are generated by
dimensional tolerance or welding error. So in order to avoid unintentional movement of
catalyst element frame during the SCR working process, “L” shaped lath (Item 4 and 5
in graph) with half waist hole is inserted into the gap to fasten the catalyst element
frame. And the laths are fixed on support by double-screw bolts and nuts.

c) Install the baffle plates (Item 3, 6, 7, 8) to prevent catalyst element frame from axial

movement.

Note: This part need to be read combined with SCR Catalyst Installation in section 3.1.5
Appendix.

Make sure that the catalyst elements are tightly fitted to each other, so that the position is

secured and there are no leaks between the elements.
Remove any tools or equipment from the reactor.
Close the service hatches.

Replace the seals on the service hatches. Use new seals if required.

é Ensure that no one is in the area below when lifting and moving the catalyst

elements. Use appropriate lifting equipment and a transport box when lifting the
catalyst elements to the installation height.

CAUTION

C Do not walk on the catalyst elements.

7.

Carefully attach the insulation cover over the service hatches.
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3.1.5

Note: Disposal is to be done according to federal, state, and local environmental control
regulations. HHM advises that the best available technology (BAT), (e.g. recycling), should be

used in order to minimize the environmental impact.

The catalyst’s active material consists of vanadium. During use, heavy metals may accumulate on
the catalysts; this means that the catalysts should be treated as hazardous waste. Please contact

your local authority or disposal company for further advice.

Appendix

SCR Reactor & Catalyst Element Frame Installation
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3.2

3.2.1

3.2.2

3.2.3

Standby Heat System (Option)

Characteristics

A standby heat system for avoidance of sulfuric acid condensation in the SCR reactor during
stand-still and start-up is included in the HP SCR system.

The standby heat system keeps the temperature of the reactor above 200°C in Tier III areas,
which is the expected sulfuric acid condensation limit. Furthermore a pre-heated SCR reduces the
heating times of the SCR.

Installation

The Standby heat system is directly mounted on the reactor housing and inside the insulation

layer by HHM and the arrangement can be varied.

Appendix

Standby Heat System P&ID Diagram
Standby Heat System Instruction Outline

Standby Heat System Installation Diagram
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3.3 Soot Blowing System

3.3.1 Characteristics

To prevent contamination of the reactor elements, a soot blowing system is installed.

The soot blowing process is performed periodically when the exhaust gas passes through the SCR
reactor and the soot is led out with the exhaust gas after being blown loose from the elements
inside the reactor. The soot blowers installed in the SCR reactor are designed in a way that
ensures only low permanent increase of the pressure loss across the SCR system over time i.e.
keep the total pressure drop of the SCR system below the maximum pressure losses.

The task of Soot Blower System can be summarized as: blowing off particles and soot deposits
from the catalyst modules with the help of compressed air impulses.

Note: All soot blower valves are connected with the catalyzer housing and supplied with
compressed air (pressure level > Sbar overpressure) before running the engines. Otherwise the
valves will be damaged. If engines should be tested without soot blower, install valves after
testing the engines and close the sleeves in the housing.

3.3.2  Equipment

*  Pressure switch
*  Ball valve compressed air
¢ Sooth blower air bottle

Pressure switch for

Soot blower

Connection to compressed air
system (5-7bar overpressure)

Soot blower valves

Figure 3.4 Soot Blowing System
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Designation Function

1 Compressed air tank Stores compressed air

Soot blower diaphragm | Regulates the flow of the compressed air when soot
valve (2 pcs per level) blower is active.

2
Compressed air ball Opens/closes the compressed air supply from the
valve compressed air tank.
. Opens/closes the compressed air supply from the air
3 Pressure switch ]
reservoir
4 Pipe Connection to compressed air system for soot blower

Table 3.2 Components of Soot Blowing Unit

3.3.3 Installation

The soot blowing system is normally mounted on the reactor already before the delivery. If the
soot blowing equipment is delivered loose, it has to be assembled in connection with the reactor

installation. The pressure transmitter of the air vessel is always delivered loose.

Refer to the drawings when installing the soot blowing system.

Procedure:

1. Connect the prefabricated soot blowing pipes to the soot blowing connections of the reactor.

2. Mount the air distribution headers with the solenoid valves, and connect them to the soot

blowing pipes.

3. Mount the air vessel and connect the pipes to the air distribution headers.
The air vessel is installed on brackets on the side of the reactor.

4. Install the pressure transmitter on the air vessel.

5. Connect the air inlet pipe from the urea dosing unit to the air vessel.

6. Connect the electrical cables of the solenoid valves and the pressure transmitter to the

control unit.

3.34 Maintenance

3.3.4.1  Checking the soot blower valve operation

1. Check that the valves open and close correctly and according to the programmed sequence
(if applicable).
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3.34.2

3.3.5

2.

Check that there is sufficient cooling air flow to the valve.

If the cooling air flow is not sufficient, the valve surface temperature will be higher than normal.

The surface temperature should be below 80 °C.

A prolonged running without sufficient cooling will damage the valve membrane. A damaged

membrane will result in a higher air consumption and insufficient soot blowing air pulse when

the valve opens.

Maintaining the soot blower valves

Before doing any maintenance, make sure that the equipment is disconnected
from the electrical mains and tagged out.

@ The equipment is pressurized. Isolate and release the pressure before starting

any maintenance.

Procedure:

1. Disassemble the valve.

2. Clean all parts.

3. Inspect the main diaphragm and pilot diaphragm for damage.
Replace if damaged.

4. Inspect the cover for damage or cracks.

5. Inspect the flexible pressure hose.
Replace if damaged.

6. Inspect the connecting pipes between the valve and the reactor.
Check that there are no tears or damage due to overheating. Replace if damaged.

Appendix

Soot blower System Outline
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4.

4.1

Dosing Handling System

Introduction

The dosing handling system is used for supplying reducing agent for SCR system. It includes
pump unit, dosing unit and urea injection unit. The P&ID for DHS is shown in the following.
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Figure 4.1 P&ID for DHS

The detail information for this part is described in Appendix 4.
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Valve

There are four major functioning valves which control the respective process flows within the

system.

The valves are controlled by the measured temperatures in the system. The most important
functional aspect of the employed valves is to ensure that the engine does not become damaged as
a result of unsuitable operational conditions, e.g. insufficient energy to the turbocharger. Besides
this, the flow control is to subsequently ensure a suitable temperature, so that the reduction
process can proceed satisfactorily.

Note: The configuration and number of employed valves can vary according to the number of
turbochargers.

Reducing agent
Air :l Dosing system | Reducing agent

Exhaust gas receiver

Soothlowinaajr#

Standby heat *

Figure 5.1 HP SCR Layout (Figure 2.1)

e  RSV: This valve is used to seal the reactor during heat tracing/venting when the SCR system
is not in operation. It is furthermore opened if the pressure in the SCR line is too high,

compared to the pressure in front of the turbocharger.

*  RTV: During heat-up, more flow is gradually fed through the SCR reactor by control of this
particular valve thus ensuring a predefined minimum temperature for the exhaust gas and a
maximum temperature difference (for proper engine operation) between the exhaust gas
temperature at the SCR inlet (TSCR in) and the exhaust gas at turbine inlet (T-turbine in).
This valve is furthermore used to equalize the pressure in the SCR line, if it increases to
above the pressure in the bypass line, during operation without the SCR engaged.

*  RBV: This valve (one or more) is used to bypass the SCR reactor in Tier Il operation and
during fast accelerations, and to regulate the flow of process gas during heat-up. When the

RTV is fully opened, the RBV valve(s) will close gradually, ensuring a predefined
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5.1

maximum temperature difference over the SCR line. This ensures that the flow to the

turbocharger has enough energy for the engine to work properly.

*  CBV: Regulation of this valve is used to increase the exhaust gas temperature at low load if
it is needed by the reactor. This valve is furthermore used to increase the temperature in the
SCR reactor prior to stopping the auxiliary blowers, for a smooth stop. Additionally, this

valve is used to dampen eventual temperature oscillations.

Appendix

Appendix O: High Performance Butterfly Valves Handling Manual provided by OKUMURA
ENGINEERING CORP.
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6.1

6.2

6.2.1

6.2.2

NO, Sensor

Function Description

A ceramic sensor made of zirconia electrolyte measures in amperometric operation the oxygen
concentration entering from exhaust gas through a diffusion barrier into a first cavity. The oxygen
concentration inside the cavity is controlled to the constant concentration of a few ppm NOx.
Other components of the exhaust gas also entering the cavity as HC, CO and H2 are oxidized at

the pumping electrode made of Pt.

From the first cavity the test gas with a few ppm O2 and NOx enters a second cavity, where
gaseous oxygen is totally removed by an auxiliary pump. At the measuring electrode the

equilibrium of
NO & N, + 0,

is changed by removing oxygen generated by the reduction of NO. The amperometric

measurement IP2 of this generated oxygen represents the NOx concentration of the exhaust gas.

Remarks

Verification
The NOx sensor supposed to be verified every year, and if the testing shows that the

measurement is not accurate. It should be replaced immediately. Furthermore, if an alarm from

NOx sensor is generated in the system, it also needs to be verified by specified authority.

Demarcation

The NOx monitoring system does not need to be demarcated, thus, correspongdingly,

demarcation device and gas are not needed to be prepared on ship.

43



@ HUDONG HEAVY MACHINERY CO., LTD.

7.

7.1

7.1.1

Control System
Operation of HeNO, SCR System

Tier 11 Operation - HP SCR disengaged

When the vessel is not in Tier III regulated waters, it will operate in Tier II Mode, hence the SCR
will be bypassed. On the ECS MOP/bridge the Engine Mode Tier II will be selected and the SCR
prepare function will be disabled. On the ERCS MOP the SCR Selection will consequently be
'No SCR'. The SCR State, shown on both the ECS MOP/bridge and the ERCS MOP will be
Standby. The RBV will be open and the RSV, RTV and CBV will be closed, so that all the
exhaust gas is led directly to the turbocharger(s), and the engine is working as if it had no SCR

installed.

Please note that if the pressure in the SCR line exceeds the pressure in the bypass line, e.g. after a
fast load down, then the RTV will temporarily open slightly, to equalize the pressure. If the
pressure in the SCR line is too high, e.g. due to a leakage of air into the SCR system from a
subsystem, and an opening of the RTV cannot equalize the pressure, the passive Pressure
Difference Control will open the RSV fully and thereby equalize the pressure.

Reducing agent ‘

air Dosing system

Reducing agent

Vaporiser/mixer

Soot blowing air *

Standby heat sl

Scavenge air receiver

Figure 7.1 HP SCR System in Tier Il Mode

While running in Engine Mode Tier II, the SCR Control System (SCR-CS) will be sending a
signal to an external Venting system that it should start, and keep venting the SCR line during
Tier II operation. The venting is keeping the exhaust gas containing sulfur out of the (cold) SCR
system, where it would be cooled down and condenses sulfuric acid, which would harm the SCR

system.
Please note that if the engine is stopped while Engine Mode is Tier II, there will be no venting,
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7.1.2

and the Valve State will be Valves in Fail Safe, hence the RSV and RTV valves will be ordered
open, and it will be safe to remove the control air to the SCR valves.

Starting the HP SCR System when Entering Tier 111 Area

The operator must manually start the SCR system, see box below.
Before approaching a Tier III regulated area, some preparations must be done.

First of all, before starting the SCR System, it should be verified that the sulfur content of the fuel
is corresponding the specifications of the present SCR System and is updated to fit the actual fuel
used. The actual fuel sulfur content is shown on the SCR Main Screen. If this is not the case, fuel
must be changed and/or the value of the fuel sulfur content must be updated. This is done on the
ECS MOP, see the ME Manual for details. If the SCR System is started with an actual fuel sulfur
content exceeding its limits, an alarm will be raised. Running with a fuel with a too high content
of sulfur will lead to contamination of the reactor, degradation of the catalyst and is not covered

by the warranty.

Furthermore it should be verified that the reducing agent concentration value shown on the SCR
Main Screen is corresponding to the actual reducing agent used. If not, it should be updated. The
operator must be in chief level to adjust the value.

The SCR System can then be started. Please note that at this point the SCR System might be cold.
While engaging the SCR System it must therefore also be heated, which might take some time, as
the SCR System contains a large heat capacity. How long time it takes depends on a variety of

factors, e.g. the specific setup and the actual engine load.
The SCR System can be started in two ways - a one-step method or a two-step method.

*  The one-step method is to change Engine Mode to Tier III directly, and then the SCR CS
will provided that the SCR Mode is Auto, and the conditions for running the SCR are ok (the
load and hence the temperatures are high enough) - start heating, and later, start dosing of
reducing agent hence start the NOy reduction. Aforementioned the heating process is rather
long, and it is difficult to estimate exactly when the actual NO, reduction is started by

choosing this method.

¢ If more control is desired, the two-step method could be an option: The prepare SCR
function is enabled while still being in Engine Mode Tier II. The SCR CS will then start
heating the SCR System exactly as before, but it will stop as the SCR is fully engaged and
the temperatures in the SCR line are satisfying. The SCR State will then be Reactor Ready.
When the operator then chooses Engine Mode Tier III, the SCR System is already warm,
and the reducing agent injection will start as soon as the external Dosing handling system is
ready to start actual dosing.

No matter which method is used for starting the SCR System, the same steps will be performed.

They will be described in the rest of this section.
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Start with prepare function Start without prepare function

a) Control fuel sulfur content a) Control fuel sulfur content

b) Control Reducing Agent Concentration b) Control Reducing Agent Concentration
¢) Control SCR Mode is Auto ¢) Control SCR Mode is Auto

1) Select SCR->Enable Prepare on ECS MOP
2)When Tier III zone is reached: Select Select Engine Mode lier III on ECS MOP
Engine Mode lier III on ECS MOP

Table 7.1 Options for Start-up

As the operator chooses Engine Mode Tier III or enables the prepare function, the SCR State
changes to Heating. This is seen on the ECS MOP/bridge and the ERCS MOP. A condition for
this is that the SCR Mode is Auto and that the exhaust gas temperature is above the sulfuric acid
condensation limit. On the SCR Main Screen it is seen that venting has stopped, but the soot
blowing has started. Soot blowing is always on when exhaust gas is passing the SCR reactor, as
soot blowing is necessary to keep the reactor catalyst elements from clogging due to particles.

At the same time, on the SCR Valve Info screen it is seen that the Valve State changes to SCR
Line Min Open. In this state the RSV - which is an on/off valve — is opened, and the controllable
RTV is opened to a minimum. This means a small part of the exhaust gas is flowing through the
SCR line and thereby passing the T-SCR in sensors that can now begin to measure a correct value
of the exhaust gas temperature. Then the Valve State changes to Automatic, and the valves are
controlled automatically based on a temperature controller. Valve State will stay in Automatic
until the SCR is stopped.

Reducing agent P
Air LAn Reducing agent

= - Vaporiser/mixer o Venting air

Reactor

Valve

Exhaust gas receiver L

Soot blowing air
Reactor !
Bypass
SCR (
reactn Valve dp-SCR
Standby heat

Scavenge air receiver

Figure 7.2 HP SCR System Engaging

Only one valve is controlled at a time. First RTV is opened fully, and then RBYV is closed. In this
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way gradually more exhaust gas is led through the SCR line. The valves are controlled in such a
way that the difference between the exhaust gas temperature (T-SCR in) and the temperature that
the turbine sees (T-turbine in) never exceeds a predefined value. The maximum acceptable
temperature difference is shown on the Valve Info Screen on the ERCS MOP, together with the
actual temperature difference. This control is to always ensure that only an acceptable part of the
energy in the exhaust gas is used to heat up the SCR System instead of being used to power the

turbocharger.

R | oosing system |
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Throttle ' “} WMC

Figure 7.3 HP SCR System in Tier |1l Mode

As the SCR System is being engaged, the exhaust gas temperature will typically increase. If the
exhaust gas temperature is still lower than the acceptable temperature window for SCR operation,
the CBV valve will start to open. The CBV valve is regulated so that all temperatures in the SCR
line reach the SCR operation temperature window, but still keeping the temperature difference
below the maximum acceptable. Please note that when CBV is open, the temperature
measurement before the turbine (T-turbine in) is affected by cold air from the scavenge air
receiver. Therefore the temperature measurement after the SCR reactor (T-SCR out) is used to
calculate the actual temperature difference when CBV is open. On the Valve Info Screen it is
shown with a graphical switch which sensor is used for the calculation of the temperature

difference.
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When the correct temperature has been reached at all measurement points in the SCR line, the
SCR is engaged and heated, and ready for dosing. The SCR State is shown on the ECS
MOP/bridge and the ERCS MOP changes to Reactor Ready. If the SCR System was started by
selecting the enable prepare function nothing else will happen and the SCR State will continue to
be Reactor Ready (unless a failure occurs or engine load is changed rapidly leading to RBV
opening) until Engine Mode Tier III is selected. When this is done - or if the SCR System was
started by selecting Engine Mode Tier III - the SCR State will change to Dosing Enabling. In this
state the SCR-CS gives signal to the external Dosing handling system to prepare for injection of
reducing agent. When the reducing agent injection is ready, it signals back to the SCR-CS, which
then changes state to Dosing (SCR Active) and gives the Dosing handling system a reducing

Reactor
Throttle Cylinder WMC
Valve ' Bypass “’
Valve
U
Scavenge air receiver

T-scav

Figure 7.4 HP SCR System in Tier 111 Mode with CBV Open

agent set-point that it will follow. NOj reduction is active.

At low loads, the SCR-CS will always request the ECS to keep the blowers running, but if the
engagement is happening in a predefined engine load window, the SCR-CS will stop the auxiliary
blowers run request when the engagement of the SCR reactor is finished. When stopping the
blowers, the exhaust gas temperature will increase, which might affect the valve control so that
RBYV temporarily opens, and the NO, reduction will be reduced. In order to prevent this, and to
secure a smooth stop of the blowers, the CBV is temporarily opened to heat up and prepare the
SCR reactor for the higher exhaust gas temperature. It is returning to its original position

simultaneously with stopping the blowers. Above a pre-defined engine load the blowers will be

stopped immediately.

Please note that at some loads the temperature in the SCR reactor might start to oscillate, at some
plants, due to the temperature delay caused by the large heat capacity in the SCR reactor. If this

happens, the CBV valve will be used to dampen the oscillations. This will happen automatically.

7.1.3

Accelerating with HP SCR
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7.1.4

7.1.5

The SCR-CS handles this automatically. In the case where the SCR System is engaged and the
engine is accelerated, the exhaust gas temperature (T-SCR in) will increase fast, while the
temperature out of the SCR (T-SCR out/T-turbine in, depending on CBV opening) will only
increase slowly, due to the large heat capacity of the SCR System. In order to fulfill the
requirement of a maximum temperature difference between those two, it might be necessary for
the SCR-CS to temporarily close CBV if it is open, and even open RBV. If RBV opens, full flow
is no longer passing through the SCR System, and full reducing agent dosing is therefore no
longer possible. If one or more temperatures in the SCR line does not fulfill the new - and higher
- requirements to temperature after a load change, full reducing agent dosing is neither possible.
In both cases a minimum dosing amount is kept, to prevent the dosing nozzle from clogging (see
section 2.1.4), until RBV is again closed and all temperatures in the SCR line are again within the
SCR operation temperature window. Then full flow and hence Tier III NOy reduction is

continued.

If the engine is accelerated to above a pre-defined load, the SCR-CS will stop the request to the
ECS of running the auxiliary blowers. See detailed description at the end of 2.1.2.

Sailing into Tier 111 harbor with HP SCR

The SCR-CS handles this automatically.

When the vessel is approaching a Tier III harbor, the SCR-CS will automatically close down the
SCR System, as the engine load is so low that the exhaust gas temperature (T-SCR in) decreases
below the sulfuric acid condensation limit. First the SCR State shown on the ECS MOP/bridge
and ERCS MOP will change to Flushing. A signal will be sent to the external Dosing handling
system, which will start flushing of the reducing agent dosing system and nozzle with water or air
or both, depending on the type of Dosing handling system. If flushing is not performed correctly,

the reducing agent might clog the dosing system and injection nozzle.

When flushing is finished, the SCR State changes to Standby, and the Valve State, shown on the
Valve Info Screen will change to Open SCR Bypass. The CBV will close and the RBV will open.
When the RBV is fully open, the Valve State will change to Close SCR. Line and the RTV and
the RSV will close. On the SCR Main Screen it can be seen that the soot blowing will stop, and
the external Standby Heat System will start.

The Standby heat system is meant to keep the SCR reactor above the sulfuric acid condensation
limit, when the engine is stopped or the engine load is so low that the exhaust gas temperature is

below the sulfuric acid condensation limit, and the Engine Mode is Tier II1.

Please note that when the engine is stopped while Engine Mode is Tier II1, the RSV and the RTV
need to be closed, in order for the Standby heat system to work properly. Therefore the control air
to the RSV and the RTV must never be removed while in a Tier III harbour, hence when Engine
Mode is Tier III.

Starting from Tier 111 harbor with HP SCR
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The SCR-CS handles this automatically.

The vessel is lying in harbor with stopped engine, Engine Mode Tier III and disengaged SCR
system, but with a Standby heat system keeping the temperature of the SCR above the sulfuric
acid condensation limit. As the engine load reaches a load so high that the exhaust gas
temperature (T-turbine in) increases to above the sulfuric acid condensation limit, the SCR will

automatically engage again, as described in section 2.1.2.

Please note that the SCR-CS will try to engage the SCR System, even if the exhaust gas
temperature is so low that it is not possible to reach the temperature window for SCR operation.
This is done to always make sure that the SCR System is as close to the desired state - in this case
Dosing - as possible. If the engine load then increases just so much that full dosing is possible,
the SCR System is ready.

7.1.6  Stopping HP SCR

The operator must manually stop the SCR system, see note below.

When the vessel is exiting the Tier III zone, the operator can change the Engine Mode to Tier II.
When this is done, the SCR-CS will command flushing and then disengage the SCR System, as
described in section 2.1.4. But instead of starting the Standby heat system as the RTV and RSV
close, the external Venting system will be ordered to start, and the SCR System will be vented

until it has to be used again.
Please note that when sailing into a Tier II harbor, the venting will stop as the engine stops.

Note: Stop SCR - Select Engine Mode Tier II on ECS MOP

7.2 Installation

Procedure

1. Unfasten the control unit from the transport position.

2. Carefully lift the control unit to the mounting position and fasten it with bolts.
3. Connect the electrical cables.

a) Connect the control cables and the power supply cables to the urea dosing units, the air

unit and the pump unit.

b) Connect the power supply to the control unit.

50



HUDONG HEAVY MACHINERY CO., LTD. @

7.3

Hardware

The SCR Control System consists of the following hardware:

» ERCS MOP
» MPCs (2-3 for HP SCR)
« EMS

= Sensors and cables

The ERCS MOP is the HMI and includes all the SCR screens. It is described in the following,
where examples of screen shots are also found. The MPCs are the controllers, and they are all on
the same network, and also the same network as the MOP. The MPCs are described after the
section about the MOP and then it is described how the MPC and the MOP plays together.

The SCR Control System communicates with the Engine Control System via a Modbus
connection. The Engine Control System consists of several MPCs and two MOPs, and has its
own network, different from the ERCS network.

>
RCS/BMS
Bridge
Control
ECS MOP EMS MOP ERCS MOP Room

X T
R e e [ Iéngine

\ Room

ACU-1 MODBUS EGRCU

or
SCRCU

Figure 7.5 Interface between ME-ECS, ERCS and EMS.

For installations with ERCS-SW an EMS (Engine Management Services) must be included. It
collects data from both the ERCS and ECS. The EMS is described separately in the 'EMS User
guide' and 'EMS Software Install and Setup', found on the EMS-MOP:

1. Select the EMS icon in the bottom of the screen.
2. Select 'Documents'
3. Select the document and click 'open'
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Furthermore the SCR Control System consists of cables and several sensors.

These are mainly standard equipment, and will not be described here.

52



HUDONG HEAVY MACHINERY CO., LTD. @

7.4

74.1

74.1.1

Human Machine Interface (HMI)

This section will go into a detailed description of the HMI of the SCR. The HMI of the SCR
System consists mainly of the ERCS MOP, but some interaction will also be with the ECS MOP
and/or the bridge. Some indications/buttons are optional on the bridge, depending on the

configuration.
For HP SCR, the ERCS MOP will have two screens: The SCR Main Screen and the Valve Info

Screen.

Overview of modes and states

The following is an overview of all the Modes and States relevant for the SCR System.

SCR relevant info on ECS MOP / bridge (optional)

The following buttons/indication on the ECS MOP and optionally on the bridge, are relevant for
the SCR System. This goes for both the HP and LP SCR Systems.

a) Engine Mode (button and indication):

Tier II: Engine running according to Tier II emission limits.

Tier III: Engine running according to Tier III emission limits if possible. This requires SCR to be

engaged.
b-1) SCR (button)

*  Enable Prepare SCR: Can only be selected if Engine Mode is Tier II. SCR will be heated,

but reducing agent injection will not be started.
* Disable Prepare SCR: Stops the pre-heating of SCR.
b-2) SCR (indication) (ECS MOP only)
*  Not Ready: SCR cannot be engaged due to SCR Mode is Stop or the system has a failure.
*  Standby: SCR is disengaged, but ready to engage when ordered so and/or conditions are ok.
*  Heating: SCR is in the process of being heated to a suitable level via the exhaust gas.

* Reactor Ready: SCR has reached suitable operation temperature and all flow is passing
through the SCR.

e Dosing Enabling: The Dosing handle system is preparing reducing agent injection.
*  Dosing (SCR Active): Injection of reducing agent in progress.

*  Flushing: The Dosing handling system is performing its flushing sequence.

¢) Tier III Status (indication) (bridge only)

* Not Ready: Reduction of NO, to Tier III limits is not possible due to failure in Tier III
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7.4.1.2

process or Tier III system is not in Auto Mode.
Not Activated: Reduction of NOy to Tier III limits is not requested.
Preparing: The reduction of NO to Tier III limits is being prepared.

Prepared: The reduction of NOy to Tier IIT limits is prepared and ready to start when

requested.

Activated: The reduction of NOy to Tier III limits is requested but not present due to
preparing of Tier III process or conditions for the Tier III process are not OK.

NOx Reduction Active: Reduction of NOy to Tier III limits is active.

ERCS MOP: SCR Main Screen Information Common

The following buttons/indications on the SCR Main Screen are common for HP SCR.

a) SCR Selection (indication)

No SCR: Engine Mode is Tier II and the prepare function is not enabled, so the SCR should
be in Standby.

Prepare SCR: Engine Mode is Tier II and the prepare function is enabled, so the SCR
should be heated up, but injection of reducing agent is not started.

Tier 111 SCR: Engine Mode is Tier III so SCR is heated and injection of reducing agent is
started.

b-1) SCR Mode (button)

Auto: The SCR System can be controlled automatically depending on selections on ECS
MOP/bridge.

Stop: The SCR System is stopped, and will not start, no matter what is chosen on ECS
MOP/bridge.

b-2) SCR Mode (indication)

Auto: The SCR System is automatically controlled.

Stop: The SCR System is stopped because of manual selection from operator, or because a

failure has been reset, without operator manually changing SCR Mode to Auto.
Failure: The SCR System has a failure and must be closed down.

Manual: The SCR valves can be controlled manually via the SCR Walve Info screen on the
ERCS MOP.

¢) SCR State (indication)

Not Ready: SCR cannot be engaged due to SCR Mode is Stop or the system has a failure.
Standby: SCR is disengaged, but ready to engage when ordered so and/or conditions are ok.

Heating: SCR is in the process of being heated to a suitable level via the exhaust gas.
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Reactor Ready: SCR has reached suitable operation temperature and all flow is passing
through the SCR.

Dosing Enabling: The Dosing handle system is preparing reducing agent injection.
Dosing (SCR Active): Injection of reducing agent in progress.

Flushing: The Dosing handling system is performing its flushing sequence.

d) Tier III Status (indication)

Not Ready: Reduction of NOy to Tier IIT limits is not possible due to failure in Tier III

process or Tier III system is not in Auto Mode.
Not Activated: Reduction of NOy to Tier III limits is not requested.
Preparing: The reduction of NO to Tier III limits is being prepared.

Prepared: The reduction of NOy to Tier III limits is prepared and ready to start when
requested.

Activated: The reduction of NOy to Tier III limits is requested but not present due to

preparing of Tier III process or conditions for the Tier III process are not OK.

NOx Reduction Active: Reduction of NOy to Tier III limits is active.

SCR Valve Info screen

The following buttons/indications on the SCR Valve Info screen are relevant for HP SCR.

a) Valve Mode (button and indication)

Auto: Valves are following the set point given from the SCR-CS.

Manual: Valves follow the manual set point given by the operator on the SCR Valve Info
screen on the ERCS MOP. Please note that engine must be stopped and SCR Mode must be
Stop before it is possible to select Valve Mode Manual.

b) Valve State (indication)

Valves in Fail Safe: The RBV, RTV and RSV are ordered fully open and the CBV is
ordered fully closed. This happens if a failure in the SCR System might result in risk of flow

to the turbocharger, or if the engine is stopped in a Tier II harbour.

Stop: The SCR is stopped, i.e. all flow is bypassed through the open RBV, RTV, RSV and
CBYV are closed.

SCR Line Min Open: The RSV is fully open and RTV is open to its minimum opening
position in order to get a small exhaust gas flow through the SCR line to stabilize the T-SCR
in measurement during start up of SCR, or finish flushing during close down of SCR after a

Shut Down failure.

Automatic: The valves are controlled automatically via the temperature control in the
SCR-CS.
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*  Open SCR Bypass: The SCR is being closed down: First step is to open the RBV and close
CBV if it was open.

*  Close SCR Line: The SCR is being closed down: Second step is to close the RSV and RTV.

* Manual: The SCR valves are controlled manually by the operator via the SCR Valve Info
screen on the ERCS MOP.

Overview of other info on SCR screens

This section explains the buttons/indications on the ERCS MOP, which are not states and modes.

HeNO, SCR Main Screen

a) Estimated Engine Load: The estimated engine load received from the ME-ECS.

b) Actual Fuel Sulfur: The actual fuel sulfur content entered on the cylinder lubrication screen
on the ECS MOP.

¢) Reducing Agent Flow: The flow of reducing agent requested by the SCR-CS and dosed by the
Dosing handling system.

d) Reducing Agent Concentration: The concentration of the reducing agent. Must be updated
by the operator. Chief level must be present in order to update the value.

e) T-reactor in: Value of the temperature measurement of the sensor placed at the inlet of the
SCR reactor.

f) T-SCR out: Value of the temperature measurement of the sensor placed at the outlet of the
SCR reactor, alternatively on the flange of RTV.

g) NO, concentration: Value of NO, sensor 1 placed downstream the SCR reactor and
turbocharger. The value of NOy sensor 2 can be seen by selecting the Details view on the MOP.

NO sensor 2 is used to supervise the value of NO, sensor 1.

h) Minimum Dosing Temperature: The minimum temperature that all the sensors in the SCR line

must measure above for full dosing to start.

b) p-SCR: Monitoring of the pressure in the SCR line.

1) dp-SCR: The pressure difference over the SCR line, used to estimate if deposits are building
up.

j) T-SCR in: The average of two temperature sensors installed at the inlet to the SCR line. The
value of the individual temperature measurements can be seen by selecting the Details view on
the MOP.

k) T-turbine in: Average of the temperature sensors installed at the turbine inlet. The value of the
individual temperature measurements can be seen by selecting the Details view on the MOP.
Please note that these might differ due to poor mixing between the SCR and the reactor bypass
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line, or poor mixing between the SCR and the cylinder bypass line.

1) Soot Blowing: Shows information about the Soot blowing system actual state. Can be Not
Ready/Enabled/Disabled. When it is Not Ready, it will not react on the command given by the
SCR-CS. When it is Enabled, it has received the run command from the SCR-CS, and when it is
Disabled, it has not received any run command from SCR-CS. It must be running when exhaust
gas flows through the SCR line.

m) Standby Heat: Shows information about the Standby heat system actual state. Can be
Disengaged/Engaged. When it is Disengaged, it has received no run command from the SCR-CS,
and when it is Engaged it has received a run command from the SCR-CS. It must be engaged
when Engine Mode is Tier III and load and/or temperature are too low for SCR engagement.

n) Venting System: Shows information about the Venting system actual state. Can be
Disengaged/Engaged. When it is Disengaged, it has received no run command from the SCR-CS,
and when it is Engaged it has received a run command from the SCR-CS. It must be engaged

when Engine Mode is Tier II and engine is running.
0) Auxiliary blowers: Shows information about the auxiliary blowers actual state, received from

the ME-ECS. Can be Stopped/Starting/Running/Failed.

HeNO, SCR Valve Info Screen

a) Temperature difference: Shows the maximum allowed temperature difference and the actual
temperature difference. It is shown by the graphic which temperature sensors are currently used
for measuring the temperature difference.

b) Reactor Sealing Valve: Shows the set point and the actual angle position of the RSV. For

indication of the individual switch positions, select the Details view on the MOP.
c¢) Reactor Throttle Valve: Shows the set point and the actual angle position of the RTV.
d) Reactor Bypass Valve: Shows the set point and the actual angle position of the RBV.

e) Cylinder Bypass Valve: Shows the set point and the actual angle position of the CBV.
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7.5

SCR Failure

This section describes the various failures which can occur and the actions taken by the SCR-CS

in order to correct the failure and protect the integrity of the SCR system.
Failure Handling

The SCR-CS monitors the SCR system and depending on the character and severity of the failure,
SCR Stop or SCR Shut Down sequence is activated.

e Alarm (and continuous SCR operation) is triggered in situations where the actual operating
conditions do not directly affect the SCR system or its control. The purpose of this alert is to
warn the staff that an abnormal condition exists and that they are to correct the failure(s).

e  SCR Stop sequence is activated in cases where a failure/situation arises that disables the
SCR system and/or SCR control. The triggering failure/situation is not considered to be of a
nature that will inflict damage upon the engine or reactor. Flushing will occur while the
valves operate automatically and thereafter SCR operation will cease. RBV will open (if not

already open) and RTV as well as RSV will close.

*  SCR Shut Down sequence is used if a failure/situation arises which may directly lead to
engine or reactor damage or breakdown. RBV, RTV and RSV open immediately and
flushing will be initiated. When the failure is corrected, RTV and RSV will close. If the
failure is corrected during flushing, RTV will be set at a minimum position so as to ensure a

flow through the reactor during flushing.

Note: The actual differences between SCR Stop and SCR Shut Down as these terms seem very
similar at first glance. SCR Stop is considered to be a less drastic occurrence and in such a case
SCR can be resumed following remedial action. SCR Shut Down is the result of a more serious
operating condition and is enacted to prevent damage to the engine. In this case SCR operation

must only be resumed when the cause of the failure is pin-pointed, evaluated and corrected.

Concluding all the possible failures above, if multiple failures are active at the same time each

failure will trigger an indication and alarm.
Safe fallback modes are: operating mode Stop and running mode Tier II.

In case of SCR Stop, SCR Shut Down and/or an alarm is released, the SCR-CS will inform the
ship alarm system by means of 'SCR Common Alarm'

SCR
System/sensor/signal Failure Shut :E)I; Alarm | Remarks
Down
External Dosing
Handling system not X X
External Dosing ready
Handling System
Dosing enabling timed
out X x

58



HUDONG HEAVY MACHINERY CO., LTD. @

SCR
SCR
System/sensor/signal Failure Shut St Alarm | Remarks
0
Down B
Dosing not available in
X X
Dosing State
Flushingsequence
. X X
timed out
Deviation between
Reducing agent Zet-Po1nt and actual X X
feedback osing amount
signal/cable failure X X
Soot Blowing System
X X
External Soot Blowing not ready
System Soot Blow.enable dev.
X X
time-out
External Standby Heat | Standby Heat engage
X
System deviation timeout
External Venting Venting engage
X
System deviation timeout
External Valve System
X X
not ready
External Valve System
External Valve System
X X
not ready
i Regeneration active
Regeneration System - . . X X
while SCR is running
. Aux. Blowers not
Auxiliary Blowers X X
started
No vaild detection of
.. X *) x *) X
valve position
SCR Reactor Sealing
Valve Unexpected closed X *) X *) X
Unexpected open X
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SCR

SCR
System/sensor/signal Failure Shut St Alarm | Remarks
0
Down B
Deviation between
set-point and actual X *) X *) X
position
SCR Reactor Throttle | Unexpected closed X *) X *) X
Valve
Unexpected open X
Feedback Signal
] ) gna x *) x *) X
failure (wire break)
Deviation between
set-point and actual X X
position
SCR Reactor Bypass Unexpected closed X X
Valve 1/2/3
Unexpected open X X
Feedback Signal
X X
failure (wire break)
Deviation between
set-point and actual X X
position
Cylinder Bypass Valve | Unexpected .
open/closed
Feedback Signal
X X
failure (wire break)
Exhaust
Exhaust gas KHaust gas )
temperature too high X X
temperature
for SCR
Exh. Gas Temperature
at SCR inlet 1-2 X X
signal/cable failure
Exh
) X austtgas T-SCR out
X X
Cperature sensors signal/cable failure
T-turbine in #1-4
X X

signal/cable failure
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SCR
SCR
System/sensor/signal Failure Shut St Alarm | Remarks
0
Down ¥
T-SCR in sensors
_ X X
deviating
T-turbine in #1-4
. X X
deviating
Scavenge air
Vene Signal/cable failure X X
temperature sensor
C Inlet
Ompressor Hie Signal/cable failure X X
Temperature sensor
Compressor Inlet
P ) Signal/cable failure X X
Humidity sensor
Ambient Pressure
Y Signal/cable failure X X
Sensor
p .
TESSUTE Sensor i Signal/cable failure X
SCR
Pressure difference
s Signal/cable failure X X
over SCR sensor
Pressure difference Signal/cable failure X
over SCR sensor Ap SCR t00 high X
NO, concentration
after SCR 1 X X
signal/cable failure
NO, concentration
after SCR 2 X
NOy Sensor signal/cable failure
NOx sensor 1 not ready X X
NOx sensor 2 not ready X
NOjy sensors deviating X
NO, SCR out too high
SCR process X X
alarm
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SCR
SCR
System/sensor/signal Failure Shut St Alarm | Remarks
0
Down P
Limiter saturation
. X X
timed out
Fuel sulfur content too
X
high
RCS serial
.. . X X
communication fail
Modbus Interface
X X
version mismatch
Modbus Modubus
Configuration no. X X
mismatch
Failure in Modbus
X X
signal from ECS

Table 7.2 SCR Common Alarm
*) If the SCR Reactor by-pass valve(s) are completely open SCR stop failure is released.

If the SCR Reactor by-pass valve(s) are not completely open SCR shut down failure is released.
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7.6

Main Operation Panel (MOP)

The MOP (Main Operating Panel) is the Human Machine Interface (HMI) through which the
SCR control system is operated. The SCR-CS is separate from the control system for the engine.
The MOP as such comprises a PC, with the SCR system software installed, a 15" touch screen
and a keyboard with integrated mouse. The MOP unit is basically an integrated marine approved
and certified PC with touch-screen. The touch screen needs bare skin contact in order to function.
An actual installation comprises a MOP unit, and a standard designed PC with CoCoS EDS
(optional).

Note: Within the literature, reference is made to both MOP and HMI. The MOP is defined as the
actual physical panel and HMI can be regarded as the functional attributes as contained and made
applicable.

The HMI consists of four fixed areas always shown. See figure 37.

1. An Alarm Status Bar showing the oldest non-Acknowledged alarm and Alarm status at the top
of the screen.

2. A Navigation Bar at the right side of the screen.
3. A Toolbar at the bottom of the screen.

4. A Screen area (rest of the Screen)

Alarm Status Bar

=
2
(]
o
O
=
&
Screen area =
Toolbar Operator
Level

Figure 7.6 MOP Panel Showing HMI with Four Fixed Areas as Displayed on the MOP
The HMI operates with two password levels, which are Operator level and Chief level.

*  Operator level: From the Operator level is it not possible to set any parameters. It is for

normal operation and monitoring only.
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7.6.1

7.6.1.1

7.6.1.2

*  Chief level: In addition to the Operator level, this user level has privileges to set parameters

(set-points, SCR modes). A password must be supplied in order to access Chief level.

Note: SCR modes can also be set at operator level. If, for example it is desired to cut - out alarms,

it is necessary to be at chief level.

There is no limit in the number of unsuccessful attempts to enter the correct password. The

password is hard coded in the system and can therefore not be changed.

The functional details as found in the HMI of the MOP are shown in Figure 7.2

[ecua_oron2 | 13470256 | No Commands Received from EICU A Jnvormal] - |- JA[S A A
alarms B Event Log 2004-08-19 11:04:13 Alarms:
ID: Unit_Tag I Date I Time I Description [ Status NCO]ACDIACR Alarm List

Event Log

Manual
Cut-Out
List

Channel
List

Engine...

MOP

Auxiliaries...

Maintenance...

Admin,..

Access
1

All Select Un'rtI ] il d Find Datitima I t a_ v ; ! m @
|

g ] |[sea.[me] —

Figure 6.7 Functional Details as found in the HMI of the MOP.

SCR MOP Description

MOP Components

The operator can touch the graphic elements on the screen in order to interact with the SCR-CS.
A USB connection is installed In the front panel, by the screen. Set-up of the MOP unit at
commissioning is performed by use of USB plugs containing operating system and program
software. The service keyboard and USB plugs are, under normal circumstances, only to be used
by MAN Diesel personnel.

MOP lIssues

Ethernet connections: The MOP is equipped with an Ethernet card for connection to other
systems such as CoCoS-EDS. To avoid virus and worms on the MOP, special care must be taken
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7.6.1.3

7.6.2

7.6.2.1

7.6.2.2

when connecting to networks of any kind.

Note: DISCLAIMER: HHM Diesel disclaims responsibility for any event or condition that

originates from installation of unauthorized software. This includes, but is not limited to, virus.

To emphasize the disclaimer, yellow stickers are placed at suitable places on the MOP units.
Control Network

The MOP is connected to the SCR-CS by means of the Control Network that interconnects the
nodes in the system. The Control Network is implemented as two independent networks for
redundancy.

Selections and Indications on the MOP

Operation of the SCR-CS is performed at both the ME MOP as well as the "stand alone" SCR

MOP. In addition, some of the selection choices can be performed at the Bridge.
ME MOP

The ME MOP provides the following functions regarding SCR control:

¢ Selection of of Engine Mode (Tier II/Tier III)

*  Selection of of SCR: Prepare SCR (Enable/Disable)

*  Indication of: Engine Mode

* Indication of: SCR State (Not Ready, Standby, Heating, Reactor Ready, Dosing Enabling,
Dosing, Flushing)

SCR MOP

The SCR MOP provides the following facilities for SCR control:

*  Selection of SCR Mode (Auto/Stop)
*  Entrance of the used reducing agent concentration (wt%)
e Manual SCR control of valves (HP SCR only)

Besides these aspects, the SCR MOP displays indication of the process parameters and status

conditions.
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1. SAFETY

See <<MARINE ENGINE SCR UREA SPRAY SYSTEM>> Comply with local laws
and regulations please.

/) Spraying Systems Co.
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2. HMI GENERAL INFORMATION

SIEMENS TP700 COMFORT 7” touch Panel has been used. See Pic. 2-1.
HMI work power: DC24V,.
Its Power Control Circuit Breaker is Q42 (See electrical drawing).
The screen edit software is TIA V13 SP1.
Communication type: Ethernet.

SIEMENS

:E»tii BHICE

®. &

Pic. 2-1 HMI

2.1 Screen name list

<<Process>>,

<<Selection>>;

<<Setpoint 1>>;

<<Set 2-time>>;

<<Set 3 alarm value>>;

<< Setpoint PID >>;

<<Manual operation>>;

<<Simulator value>>;

<<Alarm list>>;

<<S1>>,

Default screen is <<Process>>. Many press-buttons are shown on the main

screen. Every press-buttons is corresponding to its screen. Before operate the screen, see
this operation menu please firstly.

@ NOTE: the person who does it must have the authorization.

Spraying Systems Co.’ WW_@_{ \r m
Experts in Spray Technology '|||I||
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2.2 Screen structure

See Pic.2.2-1.

Every screen has been distributed into three function area.

e Title & Status bar: Shows LOGO/System Status /Date&Time.

Status description:  Running, Alarm, Auto mode, Manual mode, Local mode,
Remote mode, Safety mode, Run no cooling etc. (detailed see table3.1-1)

e Edit area: fill with parameters or sensor/actuator status or data sheet or

parameter curve etc.

e Screen toggle bar: It also is button layout. By pressing these buttons, different

screen can be switch.

Title & Status bar

12/31/2000 10:59:39 AM

Pic. 2.2-1 Screen structure Screen toggle bar

2.3 Screen Toggle

The Main screen is <<Process>>. All the toggle switch are located in the below of this

screen.

a~
a8

Every screen has

e Screen toggle switch:

-
. Press L=2-1 > <<Process>>.

TEST-S5IMU

Selection S5ET 1 SET 2 SET 3 PID SET MAN

Spraying Systems Co.

Experts in Spray Technology

W—Q——
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Toggle description:

TOGGLE SWITCH

SCREEN

REMARK

Main screen (Process)

@-a\\ailﬁﬂéﬂﬁﬂﬂlv

Process (Main screen)

Parameters/status display

Pumps/zones/sensors/time

I Selection unit select
. Process parameters
Setpoint 1 setpoint
) Alarm tolerance time
Set 2-time setpoint

Set 3 alarm value

Temp./pressure/flow etc
alarm value setpoint

Setpoint PID

P | setpoint for flow/air
PID

Manual operation

Manual

Simulator value

Process value simulator
for testing

ALAFM

Alarm list Show alarm information
S1 System screen

Process (Main screen) See above

Alarm list See above

Exit running. back to
HMI control panel

Log on/off

Language toggle: EN/CH

Table 2.3-1 Toggle Switch description

") Spraying Systems Co.’
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3. SCREENS DESCRIPTION

The detailed description of contents on each screen will be shown in this section.

3.1 MAIN SCREEN

@ @ Urea DHS - I 3/23/2018 3:08:07 PM

Process Screen R PDT reactor
Inlet T of reactor T
Inlet P of reactor bar

Current Air Pres. SP - bar
Reducing Agent SP - 1/hr

PID SET MAN TEST-SIMU

Pic. 3.1-1 Main Screen--Process

Beside the status bar, the status of Pumps, valves, pressure switches, process value
are also shown on the main screen.
e Process status

What’s the means of status icon? Here is the reference table 3.1-1.

STATUS ICON When does it show? Description

In LOCAL mode Local mode: start/stop spraying on
the cabinet control panel.

In REMOTE MODE Remote mode: start/stop spraying in
customer CCR.

System start is allowed.

Running mode: system is running
Running (include normal running, cont.
purgel/flush purgel, etc).

- No fault System available: no serious mistake.

Fault: there has serious mistake like
no pumps feedback/not enough liquid
FAULT Fault occurs, system stop. pressure/not enough air pressure/
emergency stop, etc. system stopped.

STATUS BAR
(TEMPLATE PROPERTIES)

Spraying Systems Co. — (97 N\
Experts in Spray Technology W% ‘3 :II|I|I' m

Spray Spray Spray Spray
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General alarm

Y

General alarm: include fault and
warning. For warning, system still
allowed running.

Continuously purge

At system running beginning, Cont.
blow 1 is on; and when system stop,
Cont. blow 2 is on. Air purge process
on

When system running and after Cont.
blow 1, Flush blow1 is on; after Cont.

m Flush purge blow 2, and system stop,Flush blow 2
is on. Air purge process is on
Manual mode: manual operator only
ﬂ MANUAL mode is available in local mode. Just for

commissioning.

Main
screen

- Al-PS1

Aiir pressure switch on

- Inlet air pressure swtich is on.
Compressed air is ready for use.

Air shut-off SOV is on.

- A4-B1

- Air purge or provide atomize air
to lance

- A5-B1

Air purge SOV is on

- Air purge for liquid pipe to lance

.L3—P1 (up)

Pumpl is running.

. Pumpl is running, provide
liquid to lance

Pump2 is running.

.L3-P2 (down)

- Pumpz2 is running., provide
liquid to lance

Table 3.1-1 Status icon descr
Process parameters

iption

These parameters are read-only. Parameters list is shown as Table3.1-2.

Parameter - Range unit
PDT of reactor - bar
Inlet temperature of reactor - C
Inlet pressure of reactor - bar
Lance liquid pressure 0-16 bar
Lance air pressure 0-16 bar
Liquid flow 0-400 I/h
c S Air flow 0-225 Nm3/h
'g g Pump 1 VFD output 0-100 %
2 Pump 2 VFD output 0-100 %
Air proportional valve opening 0-100 %
Pump 1 pressure 0-25 bar
Pump 2 pressure 0-25 bar
Auri pressure setpoint
- . Remote
Liquid pressure setpoint Locale 0-120 1/h

i Spraying Systems Co.

Table 3.1-2 Parameters on the main screen

Experts in Spray Technology

—O——

Spray Spray Spray

Spray
Nozzles Control Analysis Fabrication




AutoJet

TECHMNOLOOGIEZS

HMI OPERATION INSTRUCTION 9/23

e Local safety start button

Local safety start button | LOC-Safety Start | is located in the bottom-right on this

(Reserved)

screen.
Button . Signal
Function How to operate?
name P type
i
User:
£ Start safety
% (constant Password:
k= flow) running pulse
= mode on
S local mode.
. - IR
Press input User
name and Password, press ‘OK’Press _ again.
Table 3.1-3 LOC-Safety Start push-button description
3.2 SELECTION
@ @ Urea DHS -- - | 3/21/2018 10:58:41 AM I
SELECTION
P1+P2/ P1/ P2 P18&P2 7 DP of reactor

Default Start Pump

Local Manual/Auto

Pump Runtime Unit

Pump Maintenance.time Unit
Zones

Simulator T

Simulator Lance PT

Simulator liquid FT

REM [/ LOC Liquid F setpoint used
Go into Safety mode

iy

Inlet T of reactor

Inlet P of reactor
purge on/off when stop
Lance Liquid PT

Liquid FT

OFF Lance Air PT

Air FT

Pumpl PT

Pump2 PT

Inlet Air PS

EEEHI
Sl=
=]

(on ]
[LLoc ]
|_No_ |

Gdlidaaa

‘

In this screen, we define the content of these choices for three types. They are

Pic. 3.2-1 Selection

1.system configuration, 2.sensors on/off, 3.simulator process value. See Table3.2-1-1/2/3.
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Parameter Setpoint - Range unit Su?/glejgon
Lance liquid pressure bar 16
Liquid flow 1/h 400
Lance air pressure bar 16
Air flow Follow the | Nm3/h 225
g 5| Pumpl outlet liquid pressure value of bar 25
S| S| Pump2 outlet liquid pressure | ansmitter o 25
x| & P quid p name plate
PDT of reactore bar -
Inlet temperature of reactor T -
Inlet pressure of reactor bar -
Air Proportion pressure bar 10
Liquid flow 0-400 1/h 50
Liquid flow setpoint max. 0-120 I’h 120
Liquid flow setpoint main 0-120 I/h 0
E Air pressure setpoint max. 0-10 bar 7
g Air pressure setpoint min 0-10 bar 0.3
A Atomizing air pressure 0-10 bar 45
Atomizing air start pressure 0-10 bar 3
Cont. purge air pressure 0-6 bar 1.5
Flush purge air pressure 0-6 bar 2
Dev. Liquid flow deviation 0-400 I’h 0

Table 3.3-1 Parameters on Screen Setpoint 1

Liquid Flow Setpoint Max.
Liquid Flow Setpoint Min.

Liquid Flow diviation

Spraying Systems Co.

Experts in Spray Technology

Liquid Flow Setpoint (test) ([EIIN 1/hr

[_120 [IV0E
[_10.0 V0
o VL

@ @ Urea DHS -- - | 3/21/2018 11:04:01 AM
Setpoint 1
Lance Liquid Pres. Range - bar PDT of reactor Range - bar
Liquid Flow Range - I/hr Inlet T Range of reactor - T
Lance Air Pressure Range - bar Inlet P Range of reactor - bar
Air Flow Range - NM3/hr Air_proportional_P_range- bar
Pump1 outlet Pres. Range - Rar spare - T
Pump?2 outlet Pres. Range - bar Air P setpoint max - bar
Air P setpoint min SN var

Atomizing Air P - bar
Atomizing Air start P [N bar
Cont. Purge airP setpoint - bar

Flush Purge airP setpoint - bar

Pic. 3.3-1 Setpoint 1

W—Q——

Spray Spray Spray

Spray
Nozzles Control Analysis Fabrication
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3.3SETPOINT 1

Here are process transmitter ranges / process target value / deviation value set point

(Pic.3.3-1). The setup step is: click - 2>
value - press -> save it-> -

Parameters detailed descriptions see Table 3.3-1.

—> input the right

@ NOTE: Don’t set the parameters frequently when the system is running!

3.4 SET 2-TIME

See Pic.3.4-1.
There are the main alarm time setpoint. Different item, different time unit.

@ @ Urea DHS -- - | 3/21/2018 11:08:33 AM
Set2 - Time

Temperature alarm - s Cont. Purge 1 - s
Liquid Pressure alarm - 5 Cont. Purge 2 - s
Liquid Flow alarm - s Flush Purge 1 - s
Air Pressure alarm - 5 Flush Purge off - s
Pump Pressure alarm - 5 Flush Purge on - s
Air Flow alarm - s Flush Purge 2 - s
Safety mode Acknowledge - min Flush Purge 2 off - s
Air PS alarm - 5 Flush Purge 2 on - s
Pump change time - hour Flush Purge 3 off - 5
Pump maintenance time - hour Flush Purge 3 on - s

L

Pic. 3.4-1 Set 2-Time

Time range and suggestion value is shown in Table 3.4-1.

) Spraying Systems Co.’ WW_@_[ \_@A)
Experts in Spray Technology i
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Parameter Setpoint - Normal Set Range | Unit Su%g(laj(t;on
Temperature Alarm 10-99 S 60
Liquid Pressure Alarm 10-99 S 60
Liquid Flow Alarm 10-99 S 60
Air Pressure Alarm 5-99 S 30
Pump Pressure Alarm 5-60 S 30
Air Flow Alarm 10-99 S 30
Safety Mode Acknowledge 1-99 min 0
Air PS Alarm 5-60 S 30
Pump Maintenance 0-99999/7200/300 Minute 2880hour
o /hour
.E Pumps change time 0-14400/240/10 /day 120hour
% Cont. purge 1 0-1800 S 5
@ Cont. purge 2 0-1800 s 10
Flush Purge 1 0-1800 S 300
Flush Purge 1 off 0-1200 S 20
Flush Purge 1 on 0-600 S 10
Flush Purge 2 0-1800 S 600
Flush Purge 2 off 0-1200 S 20
Flush Purge 2 on 0-600 S 10
Flush Purge 3 off 0-3600 S 1800
Flush Purge 3 on 0-300 S 60
spare - S --

Ll ol o

Table 3.4-1 Alarm time range and suggestion value

Cont. purge 1__it is on as soon as system starts.

Cont. purge 2__it is on when system statue is from on to off.

Flush Purge 1__it is on when system is running and Cont. purge 1 is from on to off.
Flush Purge 1 off: When Flush Purge 1 is on, air shut-off SOV and purge SOV off.
Flush Purge 1 on: When Flush Purge 1 is on, air shut-off SOV and purge SOV on.
Flush Purge 2__it is on when system is off and Cont. purge 2 is from on to off.
Flush Purge 2 off: When Flush Purge 2 is on, air shut-off SOV and purge SOV off.
Flush Purge 2 on: When Flush Purge 2 is on, air shut-off SOV and purge SOV on.
Flush Purge 3 off _ ’Purge on/off when stop”=1, air shut-off SOV and purge SOV
off.

Flush Purge 3 on__ Purge on/off when stop”=1, air shut-off SOV and purge SOV
on.

/) Spraying Systems Co.

Experts in Spray Technology
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3.5 SET 3-ALARM VALUE

See Pic. 3.5-1.

Normal process value of temperature /flow /pressure range is limited by the Min. and
Max. . Alarm should be on if process value exceed its range. Reference Table.3.5-1.

Set 3 - Alarm value

Liquid Flow max.

Liquid Flow min.

Lance Air Pressure max.
Lance Air Pressure min.
Pump Pressure max.
Pump Pressure min.

Air Flow Max.

Air Flow min.

N
LI

Lance Liquid Pressure max. - bar
Lance Liquid Pressure min. - bar

[ 130.0 WA
[ o> Y
I o
. o
I o
I o
- Nm3/hr
- Nm3/hr

PDT of reactor max.
PDT of reactor mim.
Inlet T of reactor max.
Inlet T of reactor min
Inlet P of reactor max.

Inlet P of reactor min.

Pic. 3.5-1 Set 3-Alarm value

@ @ Urea DHS -- - I 3/21/2018 11:14:05 AM I

.
.
=
.
T b
o

Parameter Setpoint - Normal Set Range Unit Su%gtlajgon
Lance Liquid Pressure Max. 0-16 bar 12.0
Lance Liquid Pressure Min. 0-5 bar 0.3
Liquid Flow Max. 0-400 I/h 130.0
Liquid Flow Min. 0-5 I/h 0.5
Lance Air Pressure Max. 0-10 bar 8.5
E Lance Air Pressure Min. 0-35 bar 15
g Pump Pressure Max. 0-25 bar 15.0
IS Pump Pressure Min. 0-6 bar 0.3
j—<“ Air Flow Max. 0-225 Nm3/h 210.0
o Air Flow Min. 0-10 Nm3/h 0.2
% PDT of reactor Max. Need confirmed on site bar --
PDT of reactor Min. Need confirmed on site bar --
Inlet T of reactor Max. Need confirmed on site C --
Inlet T of reactor Min. Need confirmed on site T --
Inlet P of reactor Max. Need confirmed on site bar --
Inlet P of reactor Min. Need confirmed on site bar --

Table 3.5-1 Parameters on Screen Set 3-Alarm value

/) Spraying Systems Co.
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3.6 SETPOINT PID

Setpoint PID

.
L

@ @ Urea DHS

LF pid out preset value
Pump min output
Pump max output

Pump rated flow

I
-
T
=

PID Flow P

PID_Flow_ I (Ti)

PID_Pres._ P

PID_Pres._ I (Ti)

I 3/21/2018 11:15:55 AM

Liquid flow and air pressure PID cc Pic. 3.6-1 Setpoint-PID system. It is very important to
set the suitable P&I value for PI control.

@ NOTE: Once the adjustment is in stable condition, please do not arbitrarily change

the value of P&I!

. Normal Set Range | Unit | Suggestion

Parameter Setpoint - 9 g/glue

LF pid out preset value 0-130 I/h 10.0

Pump min. output 0-90 % 20.0

E Pump max. output 0-100 % 100.0
= :
> Pump rated flow 120 (following pump I/h 120
= name plate)
= PID_Flow P 0.000-999.999 - 0.8
>
£ PID_Flow_lI 0.00-999 S 20
(2]

PID_Pressure P (air) 0.000-999.999 - 2.0

PID_Pressure_| (air) 0.00-999.999 S 0.8

i Spraying Systems Co.

Experts in Spray Technology

Table 3.6-1 Parameters for P&I control

Spray
Nozzles
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3.7 MANUAL OPERATION

@ @ Urea DHS - -ﬂ | 3/21/2018 11:21:33 AM

Manual Operation

PUMP1 -%m. Cont. Purge
PUMP2 IEXR-ETR@LEE  Fiush purge
Air Proportional Valve -ﬂr . Spare
Air SOV EOLE srere
Air Purge SOV m. Spare
Safety Mode EBOLE  srere
System Available m.
System Running m. =
Remote Mode m. =
System Alarm mo -

In Manual Operation, Pump and val Pie ?;??{5"??.93'. Operation | AL OPERATION

SCREEN one by one.

Before start pump, make sure “ is appearing and set the frequency percentage. Its
value range is 0~100% but suggestion minimum value is not lower than 20%.

A @ NOTE: Manual operation is just for testing and urgency using. Please pay
more attention to actuator status when system is manually running for prevent accident
occur!

Spraying Systems Co. — _/ \_Wrt
Experts in Spray Technology W% ‘3 i’
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3.8 SIMULATOR VALUE
@ @ Urea DHS - - | 3/21/2018 11:42:04 AM
Simulator Value (just for testin
Lance Liquid Pres. - bar spare -bar
Liquid Flow - 1/hour spare -“C
Lance Air Pressure - bar spare - bar
spare 0.0 |ROYEYC spare bar
spare . spare .
spare O ..
Spare I/hour
spare 1/hour
spare 1/hour
spare 1/hour

Pic. 3.8-1 Simulator value

. Normal Set Range | Unit | Suggestion
Parameter Setpoint - 9 ?/glue
Lance Liquid Pressure 0-16 bar 5.0
E Liquid Flow 0-400 I/h 70.2
g Lance Air Pressure 0-16 bar 4.2
5 Spare ~ - -
‘—é Spare ~ - --
& Spare ~ - --
Spare ~ - --

Table 3.8-1 Simulator parameters

@ NOTE: This simulator value is just for system testing and commissioning. Don’t
use it if system is running normally. It means that turn off all simulator switch on screen
<<SELECTION>>,

All of red value can be modified on site.

Spraying Systems Co. WW_@_[ \_@A)
Experts in Spray Technology i
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3.9ALARM LIST

@ @ Urea DHS - ml 3/21/2018 11:32:46 AM

Time Date Status Text

11:29:3... 3/21/2018 1 lance air pressure higher
11:29:3... 3/21/2018 T pump2 liquid pressure lower

Pic. 3.9-1 Alarm List

This is alarm list on the screen. It will remind operator to be care of the parts status of
spraying system. It is helpful for minimize downtime.

'
\ -

5.5

Detailed alarm list, the cause of alarm, how to maintenance, please reference to
<<MARINE ENGINE SCR UREA SPRAY SYSTEM>>.

NOTE: Before reset the alarm, make sure the cause of alarm disappeared!

N . ® N ’-
Spraying Systems Co. WW_@_’; \_W
Experts in Spray Technology '|||III

Spray Spray Spray Spray
Nozzles Control Analysis Fabrication



AutoJet

Trenmereeres HMI OPERATION INSTRUCTION 23/23
3.10 S1
@ @ Urea DHS - ml 3/21/2018 11:32:07 AM

backward

Pump1 total running time _ day

pumpl total runtime reset

Pump? total running time _ day

pump?2 total runtime reset

LI

Pic. 3.10-1 51

Pumps total running time is shown on <<S1>>.
In addition, pumps runtime reset buttons are list on the screen. If pump runtime exceed
the maximum value , press pump runtime reset button, timer counter from 0.

@
E ----press it: exit HMI running. Setup can be down on HMI control panel.

-~

! ----log in/off: Input ‘user name’ and ‘password’, safety mode start is available
(safety mode start button is on the main screen).

EP ----language toggle: Press it once, switching between English and Chinese.

Spraying Systems Co.’ WW—@—’ |||||'L—m
"l

Experts in Spray Technology
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PREFACE

1. General Information

This manual accompanies a machine or an installation, designed and manufactured by Spraying Systems
(China) Co., Ltd.

The machine is produced very carefully and is tested and checked in the factory. It is designed for use in
an industrial application. However, it can be very dangerous if not used in a correct way. Therefore, read
this manual carefully and pay special attention to the safety instructions.

Beside these instructions, operators must always follow the general safety instructions in the working
area and aim to prevent accidents.

2. How to use this manual?

The intention of this manual is to serve the operator in his daily job and to help the technical service to
keep the machine in a good condition. It contains all technical information customer needs to operate
and maintain the installation.

Important safety warnings are positioned ON the machine and repeated in this manual.
The different chapters contain references to chapters in addition. Read them carefully, they contain
important information.

H NoTE

Make sure you read and understand this manual before working on the system.

3. Description of symbols and indications

@ Ti P: Suggestions and advices for the user to make some tasks easier.

Attention:. Supplementary information for the user, drawing attention to possible problems

&

Carer“y: Product, process or environment can be damaged or be in danger if the

instructions are not followed correctly.

Warni NQ: The user can be injured (seriously) or his health can be damaged. Or the machine can

be seriously damaged

=D

NOTE or INFO: some useful information to draw attention to possible problems

Spray Nozzles

[\ — 7%
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1. SAFTTY INSTRUCTION

AWARNING

Each customer should establish and implement its own safety procedures and instructions and
make them known to the operators in order to assure a correct and safe operation of the equipment.

1.1. General Instructions

These procedures shall include, but be not limited to the followings:

1. Before using the equipment, the operator has to check if the equipment is in good condition and
can be used safely. If not, the equipment cannot be used.

2. The area, in which the equipment is installed, should be sized to allow a safe operation, and
should meet all local or company safety codes.

3. All required original spare parts must be readily available to the equipment at all times for a
correct and safe operation. Only genuine parts are allowed for reparation and service.

4. The utilities supply (electricity, compressed air, urea, water ...) to the equipment should meet all
company and local regulations and must be properly routed and connected to the equipment. All
utilities and connections must meet the specified requirements.

5. Equipment built for normal operation in ambient temperature between 5 and 40°C.

6. The equipment should be operated only by properly trained, qualified personnel. They must have
proven their skills in the operation of the equipment.

7. Children are not allowed to operate this installation and system.
8. The maintenance and operating instructions shall be rigidly observed and followed.

9. The operator should have full information on the nature and the quantity of the material to be
sprayed.

10. The safety procedures made by the customer should be posted close to the equipment and clearly
visible to and legible by the operator. Safety procedures should meet all company and local
regulations, as well as MSDS-requirements.

11. All necessary Personal Protective Equipment (PPE) must be readily available to the operator at
all times.

12. A complete manual for the equipment must be available to the operator or maintenance
technician at all times.

13. Important warnings for the safe use of the equipment are indicated on the equipment.

14. The operator has to use the equipment according to this manual. The operator has to follow the
general safety prescriptions of the factory and has to anticipate in order preventing accidents. He
has to take into account the local circumstances and the presence of other people.

15. Only qualified experts are allowed to repair or maintain the installation. They must be familiar
with this manual.

Spray Nozzles Spray Control 5
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16. Before starting work at any particular component, make sure that all power supplies have been
switched off and that they cannot be accidentally switched on.

17. Filters can only be opened when the manual valves in front of and behind the filter are in closed
position. If any appliance has to be taken out of the piping, manual valves in front of and behind
this appliance have to be in closed position. If they are reinstalled, make sure that this happens
correctly, that this apparatus is well aligned, and that all connections are tight.

18. It is advised to drain and purge the liquid train when the equipment shall not be used for a longer
period of time or at customer needs.

19. Any waste product or disposal should be treated according to the prescriptions in the MSDS
data-sheets and the company and local regulations.

20. Systems have a risk of electric shock due to residual voltage. It is not permissible to open the
equipment neither to disconnect the system or any quick connection until 5 minutes after the
power has been removed.

AWARNING

It 1s not allowed to start the machine before it is checked if all valves are in the correct
position and if all parts are in good condition and can be used safely.

1.2. Product Specifics

1.2.1. Electrical Cabinet: Shock hazard

A\ I\

e To reduce the risk of electric shock, the Operator should not open the cover of the Electrical Cabinet.

e If it is really required to access internal electrical components, this should be done by a qualified
electrician from the Maintenance Staff and power should be fully isolated before and while the work
is carried out.

e Only authorized qualified personnel from the user/Spraying Systems Co. should attempt to repair this
unit.

e Service by unauthorized personnel will void any and all warranties.

1.2.2. Power Supply

A Control system should be operated only from correct type of power supply. If you are not sure, please

consult an electrician or qualified service personnel.

1.2.3. Polarizing/grounding

AThe unit should be properly grounded at all times. Please ensure that appropriate plugs and supply are used.

w—Q—7D—m
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1.2.4. Water and moisture

A DO NOT flush the system and electrical cabinet with water or any other liquid. Keep moisture away.

1.2.5. Servicing

A DO NOT attempt to service the system unless you have been trained or authorized to attempt repairs:

e For service or repair, please contact Spraying Systems Co.

¢ Only authorized qualified service personnel from Spraying Systems Co. should attempt to service this
unit.

e Service by unauthorized personnel will void any and all warranties.

1.2.6. Others

IF THE SYSTEM IS UNDER PRESSURE

Never open any connection

SOME PARTS MAY BECOME VERY HOT

Do not touch heated parts

CHECK MSDS OF SPRAYED LIQUID

> B B

Use adequate PPE when cleaning, maintaining...
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2. PROCESS INTRODUCTION

2.1. Process Introduction

SCR is based on the chemical reduction of the NOx molecule into molecular nitrogen (N2) and water
vapor (H20). A nitrogen based reducing agent (reagent), such as urea, is injected into the post
combustion flue gas. The reagent can react with a number of flue gas components. However, the
NOx reduction reaction is favored over other chemical reaction process for a specific temperature
range and in the presence of oxygen and at the presence of proper catalyst, therefore, it is considered
a selective catalytic chemical process.

The SCR process occurs within catalyst unit which acts as the reaction chamber. Figure 2.1-1 shows
a schematic of marine diesel engine off-gas system with SCR. Reagent (urea solution) is injected
into flue gas through spray nozzle mounted on the wall of flue gas duct before catalyst unit. Urea
solution is sprayed into flue gas and evaporate completely then urea will decompose into ammonia
gas. A static mixer is set before catalyst for the purpose of mixing ammonia with flue gas evenly.
Inside catalyst unit, NOx molecules react with ammonia and thus NOx level of flue gas is reduced.
Urea Smart Spray (USS) system is to make sure urea solution is properly sprayed into flue gas and
evaporate properly. More details on USS is provided in the following sections.

Catalyst
] Mixer
]
t
Urea
Injection
Solution tank
q =
(1] uUssS Air buffer tank
000000

Diesel Engine

Figure 2.1-1 Typical SCR system for marine engine off gas
2.2. Urea Spray System

Following diagram shows a typical urea spray system for marine engine off gas SCR.

Spray Nozzles S
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Manud fieriregyaor A5-V.

) |, DN15
From Urea Solution  [L1-v1

Buffer Tank |

L2-V1 L2-F1

O
: § L2-P1
Flush Water :>J Flush Water @7

Figure 2.2-2 Urea Smart Spray System Process Diagram
For detailed P&I diagram, please refer to project related documents and drawings.
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3. STRUCTURES
3.1. Encapsulated Urea Spray System

Electrical and

Automation

E Process piping

——————————— va él__-___-_-__ and components

Generally, it consists of three parts:

® FElectrical and Automation
® Process piping and components
® Support

3.1.1. Electrical and Automation

Following picture shows the electrical control panel. The system uses a Siemens S7-1200 PLC with an
operating touch panel. All parameters can be set on the interface.

If there is something wrong with the system, consequences may be serious. However, most of the
failures will be detected by the controller and will be displayed. The machine will try to take measures to
continue spraying anyway. Nevertheless, it is very important to find the causes of failures to remove
both the causes and the failures.

-—
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Operating display

Operating display

Touch panel for visualizing process information and for setting as well as other
process parameters

Switches and buttons

MAINS

Isolation switch
e To switch ON/OFF the electrical power

Local-remote

A selection switch for local/remote mode selection

¢ In local mode, the system can be started/stopped from the operating display

switch o In remote mode, the system can be started/stopped from the central control room
by remote start/stop signals
START Press this button to start system running
STOP Press this button to stop system running
RESET Press this button to reset any warning or alarm
Mushroom push button
EMERGENCY

o Stops immediately the complete process; no more spraying

Indicator lights

DC24V White light

POWER ON o Lights when DC24V power is present in the control panel.
Green light

RUNNING e Lights when system is in RUNNING mode.
Red light

ALARM o Lights when warning or alarm is detected.

e For more information please refer to operating display.

PULSE PURGE

Yellow light

o Lights when pulse purge function is active.

REMOTE MODE

White light

o Lights when system is working at remote mode.

Feedback signals to customer

Dosing System
Ready

Feedback to CCR that dosing system is ready for start-up and there’s no major fault.
o 0 (contact open) = not ready

o 1 (contact closed) = ready

Reducing agent
injection ready

Feedback to CCR that regent injection is available.
e ( (contact open) = not available
o 1 (contact closed) = available

Pulse purging

Feedback to CCR that pulse purging is in active.
e 0 (contact open) = pulse purging function not active
o 1 (contact closed) = pulse purging function active

Reducing agent FB

Liquid flow feedback to CCR.
e 4—-20mA

Spray Nozzles
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Signals from customer

Communication can be hardwired or by network.

Enable reducing
agent injection

The user can start/stop the system remotely when reducing agent injection ready and

system is in remote mode.

o ( (contact open) = stop system

o 1 (contact closed) = start system

Reducing agent SP

The user can remotely modify liquid flow setpoint when system runs at remote mode.

e Signal : 4-20 mA

e An alarm is created in case of a sensor error.

Pulse purge

The user can start/stop pulse purge remotely.

¢ 0 (contact open) = stop system

o 1 (contact closed) = start system

Following picture shows the inside of control panel.

Ftl’-

vyl i

1 | Light 6 | Contactor 11 | Inverters 16 | Power Socket
2 | limit switch 7 | Power supply 12 | Motor circuit breaker 17 | Motor Circuit breaker
3 | Transformer 8 | Relay 13 | Circuit Breaker 18 | terminals
4 | Disconnector 9 | Signal isolator 14 | PLC and modules 19 | Exchange board (Switch)
5 | Motor circuit breaker | 10 | Fan 15 | Terminals
For more details, please refer to electrical drawings.
@0
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3.1.2 Process piping and components

Following pictures show the piping and related components in the system.

LD-\a! &2
LT-V1

Please refer to Process Diagram for detailed codes.

-10 -
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S/IN Code Part/components Description
1 |LI-V1 Manual ball valve System liquid inlet manual on/off
2 | L1-PI1 Pressure gauge Visual check of the inlet pressure of the liquid

Work together with L2-V3 for maintenance of
liquid filter L2-F1 or liquid pump L2-P1
Work together with L2-V4 for maintenance of
liquid filter L2-F2 or liquid pump L2-P2
Work together with L2-V1 for maintenance of
liquid filter L2-F1 or liquid pump L2-P1
Work together with L2-V2 for maintenance of
liquid filter L2-F2 or liquid pump L2-P2
Y type filer for preparing clean liquid for pump

3 | L2-Vl1 Manual ball valve

4 | L2-V2 Manual ball valve

5 | L2-V3 Manual ball valve

6 | L2-V4 Manual ball valve

7 | L2-F1 Liquid filter L2-P1
g | L2.F2 Liquid filter Y type filer for preparing clean liquid for pump
L2-P2
e For liquid pressure boosting and liquid
regulation.

e Equipped with external VFD

e Is controlled by the PID algorithm, percentage
of speed visible on operating display

¢ Different alarms are created in case of pump

9 | L2-P1 Liquid pump failure.

e Automatic switch-over to other pump in case
of pump failure.

e Atregular time intervals, the system will
automatically switch to the other pump.

e A warning is created when the pump keeps on
running at maximum speed.

e For liquid pressure boosting and regulation.
¢ Equipped with external VFD

e s controlled by the PID algorithm, percentage
of speed visible on operating display

e Different alarms are created in case of pump

of pump failure.

e Atregular time intervals, the system will
automatically switch to the other pump.

e A warning is created when the pump keeps on
running at maximum speed.

11 | L2-R1 Check valve To prevent back-flow when pump is stopped
12 | L2-R2 Check valve To prevent back-flow when pump is stopped

[\ — 7%
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e Visual check pump outlet pressure

e To measure pump outlet pressure and send
signal to controller

e A warning is created when measured value 1s
lower than setpoint.

13 | L2-PT1 Pressure transmitter ¢ Shift to the other pump when measured value
is lower than setpoint.

e System will stop when both L2-PT1 and
L2-PT2 meansured values are lower than
setpoint.

e A warning is created in case of a sensor error.

e Visual check pump outlet pressure

¢ To measure pump outlet pressure and send
signal to controller

¢ A warning is created when measured value is
lower than setpoint.

o Shift to the other pump when measured value
is lower than setpoint.

¢ System will stop when L2-PT1 and L2-PT2
measured values are lower than setpoint.

e A warning is created in case of a sensor error.

14 | L2-PT2 Pressure transmitter

e For drain.
e Work with L2-V6 for fresh water flushing

e For drain.
e Work with L2-VS5 for fresh water flushing

15 | L2-V5 Manual ball valve

16 | L2-V6 Manual ball valve

17 | L3-PI1 Pressure gauge Visual check pump outlet pressure
Open when pump outlet pressure is higher than
safety pressure setting.

18 | LD-V1 Safety relief valve

e To measure liquid flow fed to spray nozzle.

¢ As a feedback in liquid flow PID regulation.

e An alarm is created in case of a sensor error.
The system stops.

19 | L4-FT1 Liquid flow meter

20 | L5-V1 Manual ball valve System liquid outlet manual on/off

21 | A1-V1 Manual ball valve System air inlet manual on/off

e Air inlet pressure visual check

e An alarm is created when air inlet pressure is

22 | A1-PIS1 Pressure switch/indicator too low (set-point can be set).

e The pressure switch is used to avoid spraying
without air or without enough air.

e Air Filter: to filter the air from the air supply

23 | A1-FCl1 Manual filter/regulator e Air regulator: to regulate air pressure to a
certain value.

w———
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e Pressure regulator is controlled by pilot air of
pilot valve A2-Hla
e Pressure level can be read on the air pressure
24 | A2-H1 Pilot regulator gauge A3-PI1
e Pressure level is also monitored on display of
control panel, measured by pressure sensor
Z1-PT1
) . . Adjusting the line outlet pressure automatically to
25 | A2-Hla Pilot air proportional valve thejrequiige d setpoint by apPID algorithm Y
26 | A3-PI1 Pressure gauge Visual check air pressure after A2-H1
e To measure system air consumption.
27 | A3-FTI Air flow meter o A' warning is created' when the measured value
is lower than setpoint.
e A warning is created in case of a sensor error.
28 | A4-B1 Pneumatic ball valve Auto on/off control
29 | A4-Vl1 Manual ball valve Air outlet manual on/off control
30 | A5-V1 Manual ball valve Purge air inlet manual on/off control
31 | A5-BI Pneumatic ball valve Purge air auto on/off control
1 | AsR1 Check valve To pre‘Ver‘lt pressure water from entering into
purge air line.
33 | A5-V2 Manual ball valve Purge air to liquid line manual on/off control
34 | C1-VI Manual ball valve Instrument air inlet manual on/off control
35 | CI-FCl1 Manual filter/regulator To filter air from main air line to generate pilot air
for A2-Hla.
36 | C1-FC2 Manual filter/regulator To filter air from main air line to generate
instrument air for pneumatic valve air actuator.

3.2. Urea Injection Lance assembly

Urea injection lance assembly is as this picture.

RUBBER HOSE

71-v1

LANCE

£1-V3

—
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SIN Code Part/components Description
Z1-NZ1 Spray nozzle To generate fine spray droplets
2 |Z1-V1 Manual ball valve | Liquid manual on/off control for spray lance.
e Manual isolation valve at spray lance liquid inlet.
3 |Z1-V2 Manual ball valve e To be closed in case of liquid hose or check valve
maintenance.
4 |Z1-V3 Manual ball valve | Air manual on/off control for spray lance.
e Manual isolation valve at spray lance air inlet.
5 |Z1-V4 Manual ball valve e To be closed in case of air hose or check valve
maintenance.
6 | 7Z1.R1 Check valve Tp prevent air or hot flue gas from entering into liquid
line.
7 | 71.R2 Check valve Tp prevent liquid or hot flue gas from entering into liquid
line.
Z1-PI1 Pressure gauge Spray lance inlet liquid pressure visual check
Z1-PI2 Pressure gauge Spray lance inlet air pressure visual check
e Spray lance inlet liquid pressure measurement.
Pressure i o
10 | Z1-PT1 ) e To provide measured liquid pressure value to
transmitter
controller.
Pressure e Spray lance inlet air pressure measurement.
11 | Z1-PT2 . , )
transmitter e To provide measured air pressure value to controller.

3.3. Static mixer assembly

Static mixer is a patent pending design for marine engine offgas in-duct
mixing. It is to be installed in flue gas duct. It will help to generate several
local swirl gas currents so as to intensify mixing effect. The purpose is to
mix flue gas and vaporized reagent evenly before entering into catalyst unit.

3.4. How to work together

Follow diagram shows how they work together.

14 - W
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4. FUNCTIONAL DESCRIPTIONS

In this section, we will describe functions of each functional block based on system diagram and
corresponding pictures. Please refer to Figure 2.1-2 for system diagram.

4.1. Encapsulated Urea Spray System

4.1.1. Liquid Inlet

Liquid inlet unit includes an inlet isolation valve and an inlet pressure gauge. Please refer to the
diagram (Figure 4.1.1). Inlet isolation valve is for the purpose of cutting off liquid from liquid supply
in case of maintenance or others. Liquid pressure gauge measures liquid pressure at inlet to show if
liquid supply is in normal status.

4.1.2. Liquid filter and pump unit

The purpose of this unit is to boost liquid pressure up to a certain high pressure and regulate liquid
pressure and flow based on regulation logic. Two gear pumps are equipped (parallel). One pump
runs while the other one is standby. Before each pump there is a Y-filter to keep liquid clean before
entering into gear pump. There is also a check valve at each pump outlet to prevent liquid from
working pump outlet back to standby pump. A pressure transmitter is set at each pump outlet to
measure pump outlet pressure for system control system monitoring.

\.‘.:
AN TN g
e — |
TG
lf’ T PT2
\ R
L 1 L1-ve H,

|
Qf~
]
2
/
g

Nt

| L1-PI1 VR LR g _

| =) P AN

LCSI UV EEY; \e/\ee/ T
s L&) &

C X q (HJI \[Lﬁ Ve H
From Urea Solution  IL1-v1 . _;/"QK ‘ Hli L L
Buffer Tank | Eaateya . C;[;]— B
L2112/ L2-R1 L4FT1
Figure 4.1.1 Figure 4.1.2 Figure 4.1.3

4.1.3. Liquid flowmeter
A high precision liquid flow meter is set after pump unit in order to measure liquid flow rate to spray
nozzle(s). 4-20mA signal is sent to control system for purpose of liquid monitoring and liquid

regulation.

4.1.4. Liquid regulation

Liquid flow meter L4-FT1 measured value are used in liquid flow PID algorithm. Please refer to
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follow diagram.

Flow rate setpoint

120 L/h
b Flowmeter
m & measurement
L

&~

] == 110 L/h
A
o
i

Pump RPM
percentage
63%

Figure 4.1.4. Liquid PID control

4.15. Liquid safety relief

A safety relief valve is installed at pump unit outlet. Safety relief valve can prevent liquid at pump
outlet from going too high. This can avoid high pressure damages to the system.

4.1.6. Flushing unit

LD-V1

fﬁ\‘ ¥
-"_n_“"..L i L E ¥
(=l (1) Lz_ Frr
PT2
H L1-vo H
- L
Tt
L2v2 | 2-F2 e L2-Rz L2-v4

Fresh water can be connected to pump system to flush pump unit in case of long time system stop.

lush Water

L2-v1

4.1.7. Liquid purging unit

L2-F1

L2-P1

Flush Water ', |

When system is in status of no spraying, purging will happen to both air and liquid line. In order to
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blow off liquid inside liquid piping from encapsulated system to liquid nozzle, compressive air is
connected to liquid pipe. An auto shut off valve is set for automatic control of purge air. Purge can be
continuous or pulse. Please refer to Figure 4.1.7.

The purpose of purging is as follows:

*  To blow off any liquid that may remain in liquid pipeline and spray lance;
*  To prevent flue gas from entering into nozzle and lance;
*  Aanti-clogging.

During purging, valve A4-B1 stays open to keep compressive air go through air pipeline and valve
AS5-B1 will open to let compressive air blow liquid in liquid pipeline off.

4.1.8. Air Inlet and filter unit

Air inlet unit includes an inlet isolation valve, an inlet pressure switch and a manual filter/regulator.
Please refer to the diagram (Figure 4.1.8).

Inlet isolation valve is for the purpose of cutting off air supply to the system in case of maintenance
or others. Pressure switch measures air feed-in pressure at inlet to show if air supply is enough and
in normal status. In case of air inlet pressure too low (lower than setpoint), a waring will be generated. Manual
filter/regulator can filter inlet air clean and regulate air pressure to a certain level.

I

I

| arPIst

| PIs ™

| A

| - B A2

| e i*'_—'z}ri

AT | DL —< 1

~10 Bar.GG =T el |

| A1V _4__L;-___!

| Manual filterregulator

Figure 4.1.7 Figure 4.1.8

4.1.9. Airregulation unit

Air regulation unit includes a pilot air regulation on main air line and an electronic proportional
regulating valve on pilot air line. Please refer to the diagram (Figure 4.1.9-1).

Atomizing air pressure is controlled by an electronic proportional regulating valve. As long as the
measured pressure differs from the target pressure, control system will adjust the regulating valve in
order to reach the target pressure. System uses the measured air pressure close to the lances as a
feedback in the PID-regulation (Figure 4.1.9-2). A warning is generated when the valve stays fully
open at 100%.

. w—Q
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Pressure setpoint 72% opening
7.5 Bar ‘ PID
o Air pressure
P - Factor
Pressure measurement I - Factor

- 7 Bar o D - Factor

o a

Figure 4.1.9-1 Figure 4.1.9-2

4.1.10. Air flow measurement

An air flow meter is equipped in order to measure system air consumption. 4-20mA signal is sent to
control system. You can either read air flow on flowmeter or on HMI.

=0l

N Ruhd

T

—EiEcE
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A3-FT1 H

L |

Figure 4.1.10 Figure 4.1.11 Figure 4.1.12

4.1.11. Air outlet unit

Air outlet unit includes a manual outlet isolation valve and an automatic pneumatic ball valve. Please
refer to the diagram (Figure 4.1.11).

When system is in spray status, A4-B1 keeps open to let atomizing air go to spray nozzle for liquid
atomization. When system is in purging status, A4-B1 keeps open to let compressive air go through
air pipe line to blow air pipe and nozzle.

4.1.12. Instrument air unit

Please refer to Figure 4.1.12. Instrument air unit gets compressive air from main air pipe. Two
filter/regulator units are equipped to prepare instrument air for pilot air and for pneumatic actuator.
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4.2. Spray lance Assembly

4.2.1. Hose assembly

Hose assembly includes both air hose assembly and liquid hose assembly. Each assembly has two
manual isolation valves, a high pressure flexible hose and a check valve. Hose assembly is to
connect air/liquid pipe to spray lance air/liquid with a flexible connection.

4.2.2. Pressure measurement assembly

Pressure measurement assembly includes both air pressure assembly and liquid pressure assembly.
Each assembly has a manual isolation valve, a pressure gauge and a pressure transmitter. Pressure
gauge can let users visually check air/liquid pressure at spray lance air/liquid inlet. Pressure
transmitter can measure air/liquid pressure at spray lance air/liquid inlet so as to let control system
monitor spray lance inlet pressures and provide air pressure measured value to air regulation PID
control logic.

H H
2182 . oo
— U HO- HZ1-VE
Z1va Z1-v4
24"
Z1-NZ
_-'l n '\-_.. il}
Z1- Z1-PI1
5, _ & 2 2
Z1-5 Z1-R1 A
U H DHz1-vs
Z1vi Z1v2 |
Figure 4.2.1 Figure 4.2.2 Figure 4.2.3

4.2.3. Spray Lance

The Spraying Systems patent pending 137420 series air
atomizing nozzle is specially designed for marine engine off
gas SCR application. It can generate very fine spray droplets
with assistance of compressive air (or other gases). It needs a
minimum pressure and minimum flow of liquid and air to
work correctly. If the air pressure is too low, there will be
insufficient atomization and large spray droplets will be
formed which might not evaporate in a sufficient manner. If
there is not enough liquid (urea solution), chemical reaction

in catalyst unit will not be sufficient.
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Spray lance will be installed at the place of customer specified in marine engine offgas duct. Please
refer to Figure 4.2.3.

% Spray Lance
i

]

Static Mixer

Figure 4.2.3.

HNoTE

IT IS IMPORTANT TO ALWAYS KEEP SPRAY LANCES FEEDED WITH
ATOMIZING AIR BEFORE FEEDED WITH UREA.

B |IT IS IMPORTANT TO ALWAYS STOP LIQUID SUPPLY TO SPRAY LANCE
BEFORE STOPING ATOMIZING AIR SUPPLY TO SPRAY LANCE.

4.3. Static Mixer

Static mixer is a patent pending design for marine engine offgas in-duct
mixing. It is to be installed in flue gas duct. It will help to generate several
local swirl gas currents so as to intensify mixing effect. The purpose is to
mix flue gas and vaporized reagent evenly before entering into catalyst unit.
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5. OPERATING INSTRUCTIONS

This section provides general information and the basic guidelines for starting the system. These
instructions should be used with your owner/operator plant—specific operating procedures. Operating
checks and adjustments are performed to maintain efficient operation of the plant and prevent any
unscheduled plant shutdowns.

It is important to operate the system under following restrictions:

e The machine has to be used according to this manual.

e The used liquid is urea solution/water, it has a minimum conductivity of >25uS/cm and is clean.
e The area where the system is placed is 5 - 40°C, is clean and is not humid.

e The operators are educated to operate the machine and are authorized to do so.

5.1. General instructions

5.1.1. Before Start

Following steps have to be executed before starting up the system:

e Check and make sure all equipment, piping, wiring etc are finished.

e System and piping leakage is already checked.

e Check and make sure all piping and components/equipment are flushed and clean.

e Urea tank is not at low low level.

e Urea solution is fed to system correctly. Use clean water for first running and site commissioning
before using urea solution.

e Make sure urea solution temperature is above its saturation temperature.

e Compressive air is supplied correctly.

e Power supply is already set correctly.

e All valves are in correct status.

e Check if the emergency stops are out. If activated, check why it is activated and by whom. Make
sure it is safe to deactivate the emergency stop.

5.1.2. First Running

Following steps have to be executed:

e Before switching on the main power switch, verify the input voltage and check if the phases are
not short-circuited.

e Check the electrical connection of interface signals and installed components. The signals can be
monitored onto the controller or DCS.

e Verify the configuration of the control system according to the available sensors and actuators in
the system.

e Verify the calibration of all sensors and actuators in the control system. Verify especially the
calibration of the interface signals.

e Set up all parameters in the control system:

e Set status of valves according to P&I diagrams.

e Use clean water to replace urea solution for first running and site commissioning, if possible.

2 w—Q
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5.1.3. Daily use
A Cautions: See paragraph 1.2 for details on PPE and required training.

5.1.4. Before running the system

Please refer to Before Start part.

5.1.5. Normal running

Please refer to Normal Operation.

5.1.6. Emergency situations

In case of an emergency, press the emergency stop button:
e The pumps will stop running.
e The nozzle(s) will stop spraying.
e All regulations will stop
¢ An alarm message will appear on HMI.

A USE THE EMERGENCY STOP ONLY IN CASE OF EMERGENCY

5.2. Normal Operation

5.2.1. Valve Status

Please refer to_ Process Diagram while reading following table for valve status.

S/N Code Operation Status in normal operation

1 |L1-V1 Manual Open

2 | L2-VI Manual Open

3 | L2-V2 Manual Open

4 | L2-V3 Manual Open

5 |L2-V4 Manual Open

6 | L2-V5 Manual Close

7 | L2-Vé6 Manual Close

8 | L5-V1 Manual Open

9 | Al-V1 Manual Open

10 | AI-FC1 Manual Open

11 | A2-H1 Auto/Pilot Based on pilot air

12 | A2-Hla Auto Signal control

13 | A4BI Auto Open duri'ng spray and purging
Close during stop

14 | A4-V1 Manual Open

15 | A5-V1 Manual Open

16 | A5-B1 | Auto Close during spray
Open during purging

17 | A5-V2 Manual Open

Spray Nozzies Spray Contral 5
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5.2.2.

5.3.

Parameters and HMI

Please refer to HMI Operation Instruction (separate document).

Inspections, cleaning, replacement of parts

USER MANUAL UREA SPRAY SYSTEM
18 | C1-Vl1 Manual Open
19 | C1-FC1 Manual Open
20 | C1-FC2 Manual Open
21 | Z1-V1 Manual Open
22 | Z1-V2 Manual Open
23 | Z1-V3 Manual Open
24 | Z1-V4 Manual Open

Maintenance/repair other than described hereafter is intended to be performed by skilled and

A authorized personnel.

5.3.1. System Inspection

Step | Description

1 Daily check operating air and liquid pressures on the lances.

2 Check nozzle/lance according to nozzle/lance instruction if necessary.
5.3.2. Cleaning of the liquid filter

Step | Description

1 Make sure cleaning liquid filter doesn’t impact on system operation.
2 Shift to the other pump if the corresponding pump is in running.

3 Close manual ball valves before liquid filter and after pump.

4 Open liquid filter. Take out filter screen.

5 Clean or replace the filter screen.

6 Set cleaned screen back. Make sure screw is tightened.

7 Open manual ball valves before liquid filter and after pump. Make sure no leakage.
5.3.3. Cleaning of the air filter

Step | Description

1 Make sure cleaning air filter doesn’t impact on system operation.

2 Refer to air filter/regulator manual for cleaning operation.

3 Clean and replace the filter according to vendor instructions.

5.3.4. Spare parts

Please check with Spraying Systems China for necessary spare parts or any other parts you need.

5.4.

Troubleshooting

Please refer to Trouble shooting

) w—Q
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USER MANUAL UREA SPRAY SYSTEM

6. STORAGE AND HANDLING INSTRUCTION

6.1. Transportation

6.1.1.
6.1.2.
6.1.3.

6.2.

6.2.1.
6.2.2.
6.2.3.

6.2.4.
6.2.5.
6.2.6.

6.3.

6.3.1.
6.3.2.
6.3.3.

6.3.4.

Transportation should only be executed by skilled professionals.
Handle with care for all packages and all goods.

Avoid shock damage.
Lances Storage

Rain proof storage is needed.

Protection from weather, such as rain, is required to avoid deterioration of the packing material.
Keep product in the packing material until ready for installation to reduce the possibility of
product damage.

Handle with care to avoid damage to the lance components.

DO NOT keep goods in stack of packaging.

Hoses and hose assemblies are prone to a natural aging process even when stored under
optimum conditions. Therefore the product life time is limited. It is recommended that the life
time of a hose assembly shall not exceed a period of three years including a possible storage

period of two years.

System Storage

Rain proof storage is needed.

It is preferable to store skids indoors in a dry place between 0°C - 40°C.

Keep product in the packing material until ready for installation to reduce the possibility of
product damage.

Skids should be wiped clean with wet wiper and dried with compressive air after cleaning.

V4
Sez | (Em\ ZELEMER
No stocking

|)>
Y

3TN -
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AWARNING

DO NOT flush outside of system and its components with water at any time.

6.3.5. Follow component instructions.

6.3.6. When skids are taken out of wooden case package, all end connections should be covered with
caps, blind flanges, tape or other proper methods.

6.4. Lifting/Handling

6.4.1. Handled by qualified or licensed personnel.

6.4.2. A proper handling plan should be created by certified personnel prior to lifting.
6.4.3. User proper handling machine.

A WARNING

NEVER lift equipment by strapping it at any of the components or piping!

o __I
<9
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7. INSTALLATION

ATTENTION

B |T IS REQUIRED TO HAVE TRAINED PROFESSIONAL WORKERS TO DO
INSTALLATION.

B PLEASE READ ENGINEERING DRAWINGS AND DOCUMENTS AND MAKE
SURE YOU UNDERSTAND THE DRAWINGS AND DOCUMENTS BEFORE
EQUIPMENT INSTALLATION.

Following steps have to be executed:

Install equipment and injector and related accessories properly. Equipment must be handled with
an appropriate lifting device. Please refer to Lifting/Handling.

Fix equipment by means of anchor bolts or other proper ways.

Connect the electrical power supply, urea supply, compressed air supply and instrument air
supply according to the required specifications.

Install piping between urea tanks and system unit. Pressure drop across the piping at maximum
flow should be minimized.

Install recirculation piping between pump skid and urea tank, if any.

Install piping between system unit and injector. Pressure drop across the piping at maximum
flow should be minimized.

Purge and clean all the piping and make sure all piping is clean before connection to equipment.

Connect the electrical components according to the electrical drawings. Use an appropriate wire
size depending on the distance between DCS, control panel and particular component. Plug or
cover the unused cable glands with blank plugs.

Connect the interface signals according to the electrical drawings.

Execute a pressure test for air and liquid piping. Check for leakages.

ATTENTION

The Buyer or the User needs to provide anti-freezing measures in case of need.

27 " Q 7\ @n\
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8. MAINTEMANCE

H IMPORTANT NOTE

€ Regular maintenance and cleaning of the machine is very important to make sure the
machine will always operate correctly.
€ Please refer to manual of each individual component before you check it.

8.1. Weekly

e Check liquid strainers and air filters. Remove dirt, if any.
e Check if water is accumulated and collected in the air filters. If yes: remove it.

ATTENTION

@& Make sure your maintenance action doesn’t impact system operation.

@& Do not forget to open the valves again after cleaning strainers or filters.

8.2. Monthly

When the system is not in service:
e Do all weekly maintenance (refer to Weekly ).
e Check if injector is free of dirt and in good condition.

8.3. Every 3 months

When the system is not in service; actuate all valves manually once. This prevents them from not
opening and closing at all after a period of not using them.

ATTENTION

Make sure to set valve status back in the same way as they are before.

8.4. Every 6 months

e Verify the proper working of all individual components (Pumps, valves, pressure regulator,
pressure switches, sensors ...).

e C(Clean and dedust the installation.

e Equipment should be wiped clean with wet wiper during cleaning and dried with compressive
air after cleaning.

AWARNING

DO NOT flush outside of system and its components with water at any time.

8.5. Spare parts

Please check with Spraying Systems China for necessary spare parts or any other parts you need.
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[ %I SCR &S5 X EHLI M P4 /Phenomena Xt 5
Damage/Error/Failure Effect on SCR system Effect on Engine (Alarm, Indication) Countermeasures
2 DIHFIFRAER Tier B, SCRAELGIFILELT

® NOxHF# bz

Switch to standard TIER II mode without SCR operation

HESESR TG RG] REA AR NOx emission 8 FISARN TR R E C AR LRSI
Air inlet pressure low Dosing system may not work higher than Dosing unit air inlet pressure low Check air inlet pressure switch
limitation © AR IR
Check air supply and on/off valve
.ﬁﬁﬁ%éﬁﬂﬁﬁﬁiﬁ o O A A =| W?%EIJ*/TL‘{EEGTier I, SCR%%@JL‘BE?T ‘
Dosing system may not work  |® NOxHBGE R . .. Switch to standard TIER II mode without SCR operation
R I W R % NOx emission . ;mggﬁfglg?a‘fgf%fj% oo [P BTSRRI
Main air regulator failure Bad spray performance higher than ?;osirllgl unsoutlt;t air p;ssure gz;uge Check main air regulator
4 Tl 25k % L KB ER
R ES| &% _ limitation reading low U KA% F Wﬁi 17l %
NOx reduction efficiency low Check pilot air line
, . \ . I 2 VHRBbRAER Tier I8, SCRAGHUF 1Liz1T
. kR4 N : ) : = T K 75 T ] " - ‘
PRFEBT LA i :ijjsgibnifiﬁt work Egziﬁiﬁjﬁ = Iijiﬁc:ﬁ%;ﬁii&inlet pressure reading low Switch to standard TIER II mode without SCR operation
No or insufficient urea solution I . , ot vt 3 U REREMERS. N RGNE SRR
b 25k 2% ® i 3 5 52
feed in B )&Kﬁ . h'1g1'1er.than 7Kl'$ it {ﬁzﬁSEﬁ Hﬁu Befie Check urea buffer tank liquid level, feeding system and
NOx reduction efficiency low limitation Dosing unit outlet liquid pressure low piping system
TG R — A IR A AR
LIyt P2 5 — AR AR £ B U WA R
Single pump failure Working pump shift to the Pump failure alarm Check and repair pump
other
. ® NOxH: IR 8 R
B N =
WU gz:i/%;ﬁsiib(?é!fn’t work NOx emission Pump failure alarm Y KREIFMEER
Both pumps failure £y higher than 8 REGHEHL Check and repair pump
limitation System Stop
®  NOxHEGE bR
TR T Sl RG] BEAN AR NOx emission A VR R R Y MAEFEERERET
Liquid flowmeter failure Dosing system may not work higher than Liquid flowmeter error/alarm Check and recover liquid flowmeter
limitation
- . . R RG] REA AR
I U= B AR A TRk & [ B o N B
T\TEJ)_\ H ?ETA PO Dosing system may not work  |® NOxHBGEix B D) ERRE M Tier I, SCRASIF ILEIT
HAUEA W5 55 RUR 7 NOx emission £ BHE SRR E Switch to standard TIER II mode without SCR operation
No air supply or insufficient air ) - . . L et . - .
supply at injector inlet (inlet air Bad spray performance higher than Injector air inlet pressure low KB N R 8 AT SR 2 oo
pr:szl}l/re o vJv ) PR R R AR limitation Check all air line and components before injector inlet
NOx reduction efficiency low
" N B Ui BIbRHE R Tier 1880, SCRAL I IEIELT
WA N I 0 I B A AN A2 (W L7 T R ; . .
N TRIGRGUA] HED [ ] ZEl TN
O TR ) 7&1}5 ARG e AN AR NOX?JIFEJIIE*F - " Syltcgto /séand‘ar(LTIER 1T mode without SCR operation
L . . Dosing system may not work NOX emission 8 BIHHREIRRE © R FE R
No liquid supply or insufficient v: alt A . . Lo . .
liquid supply at iniector inlet JBETH AR higher than Injector liquid inlet pressure low Check pump and its regulation
(i‘rlﬂe ¢ Eiiy ressdre low) NOx reduction efficiency low limitation W KA N DRI B T W % oA
quep Check all liquid line and components before injector inlet
REEFEES R ° 8 WO sk 2 UM BbRHER Tier I, SCRALIF1LIEIT

Too much urea consumption

Injector liquid inlet pressure high

Switch to standard TIER II mode without SCR operation
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o WIERUIRE S VR R G BTGP REM T
Bad spray performance Liquid flow high Check all the system and components before injector
o kil m © A RGAMKCR
Ammonia slip high Check all instruments out of spray system
® JREFHFEILM NOxHEB AR S WL R 2 UM BbRAER Tier I, SCRASIFILIELT
y - Too low urea consumption NOx emission Injector liquid inlet pressure high Switch to standard TIER II mode without SCR operation
10 BN DR o RRHCEI higher than O MR G KB 7
NOXx reduction efficiency low limitation Liquid flow low Check the Nozzle/injector
B U bRAE I Tier I, SCRAES I 1LiE1T
® JRFHFEE Switch to standard TIER II mode without SCR operation
. I/;ow urea Si)nsumptlon NOXﬁFﬂ.ZE-% O WU B R % fﬁﬁﬂi%ﬁi@}f ]
11 WEFE AR & WM?E ol . N.OX crssion Injector air inlet pressure high Check main air regulator
No air regulation higher than U KA AR
® BLERCRAL limitation Check pilot air line
NOx reduction efficiency low (N Rtz NEpaL sl
Check air instruments
Injection and mixing duct
gl Xt SCR &SI XF ENL P4 /Phenomena X
Damage/Error/Failure Effect on SCR System Effect on Engine (Alarm, Indication) Countermeasures
8 SRR E
Air flow low
® TEMTHIA MUK IEH BFHL TR
NOxHEB AR It B BRI
| g I/ 1 ®  NOxMiFRZFRAK NOx emission No liquid flow or very low liquid flow KA/
Nozzle/Injector gas blocked NOXx reduction efficiency low higher than while injector air inlet pressure remains Check the Nozzle/injector
limitation normal.
® REVUEICARE GO T A AR AR
NOXx reduction efficiency very low while
no urea flow alarm
A R R 28 AR
® R PRETI FEUR R Flow deviation alarm
o b NOXHERGEIFR |0 {EWEH A CTHLE B oM R i
5 W W/ A I 3 2 No Urea solution or less NOx emission BRI = VA o S LA T Y
Nozzle/Injector liquid blocked sprayed higher than No liquid flow or very low flow while Check the Nozzle/injector
o JIifHRERAL limitation injector inlet pressure high
NOx reduction efficiency low o JiAHACRAL
NOXx reduction efficiency low
Y HMAE
D .
WL SEURORR |0 SCRASMmMETEE | NOPIE - P e
3 Injector not well installed and NOx reduction efficiency may N.OX crssion & AUk S 2 . .
cause gas leakage low h.lgk.ler.than Flue gas leakage Other peEs:ss?ry }nspecﬁlon R
limitation B VHRBbRAER Tier IR, SCRAGHUF 1LIBIT
Switch to standard TIER II mode without SCR operation
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10. SPRAY LANCE AND NOZZLE INSTRUCTIONS

(INSTALLATION, OPERATION AND MAINTENANCE )

INSTALLATION

On systems that are new, or have been extensively modified, it is advisable to flush all the supply piping
to the Air Atomizing Assembly before making the final connections. Some of the nozzle passages are
small and could become plugged with welded slag or other construction debris.

DISASSEMBLY

It is strongly recommended that the entire lance be allowed to cool to ambient temperature before
attempting to remove the nozzle assembly. The outside of the nozzle will cool more rapidly than the
internal portions of the nozzle. This can result in temporary distortion of the nozzle components.
Movement of the threads under these conditions will cause severe galling.

ASSEMBLY

Cleaning

Before assembly, all of the mating surfaces should be thoroughly cleaned of debris, corrosion, and/or
oxide build up.

Thread Lubricant

All threads should be coated with a high temperature anti-seize lubricant. SSCo recommends the
following (or equal):

JET LUBE
NIKAL
-56 F to 2600 F
Pure Nickel
Extreme Temperature
Anti-Seize Lubricant

The male thread and leading thread of the female component should both be coated with lubricant. This
will ensure even coating of the contact surfaces.

A regular commercial thread sealer (i.e. Teflon based paste) is sufficient for the pressure gauge
connection (if provided).

Spray Nozzles
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NOZZIL E
The following is the suggested method of assembling the nozzles (See Figure 1):

Coat the thread with anti-seize compound and place a small amount of anti-seize ¢
thread of the nozzle holder.

ompound in the lead

[@44.

-

@ 1.750

5mm)]

2.200in
[56mm]

Figure 1
NOZZL E OPERATION

Nozzle operation is required to follow spray performance curve or datasheet.

ENoTE

IT IS IMPORTANT TO ALWAYS KEEP SPRAY LANCES
ATOMIZING AIR BEFORE FEEDED WITH UREA.

B [T IS IMPORTANT TO ALWAYS STOP LIQUID SUPPLY BEFORE STOPING

ATOMIZING AIR SUPPLY TO SPRAY LANCE.

FEEDED WITH
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11. SUSTAINABILITY AND ENVIRONMENTAL CARE

7

Spraying For the Future
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Spraying For the Future
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Sustainability and Environmental Care

1. Declaration of Sustainability

Spraying Systems China has been keeping philosophy of sustainability and environmental care. We design to use
environmental-friendly materials. For some materials that may contain environmental impact substances, the amount of
it will be controlled within a limitation by relative laws/regulations of China. For those of no law or regulation, we will

control it to the lowest impact to our environment.

2. Following table shows substances that may be contained in this product or components of this product

Equipment/ Six Hazardous Substance Note
components/
parts
Pb Hg Cd Cr (VD) PBB PBDE

Pipe o o o o o) o
Flange o o o o o) o
Gasket o o o o o o
Fasteners o o o o o o
valve o o o o o o
Liquid strainer o o o o o o)
Pump Motor X o o o o o PCB
Lube oil/grease o o o o o o
Pump body o o o o o o
Pump shaft seal o o o o o o
OF pressure gauge o o o o o o
flowmeter X o o o o) o PCB
transmitter X o o o o) o PCB
Gas filter o o o o o) o
Gas regulator o o o o o o
Solenoid valve o o o o o o
Solenoid coil o o o o o o
Cables/wires o o o o o o
Controller/board X o o o o o PCB
Inverter/board X o o o o o PCB
Cabinet/box o o o o o o
Fluorescent lamp o X o o o o
Frame/Base o o o o o o
Spray gun o o o o o) o
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Nozzle o o o) o o
Packing o o o o o
Rubber hose o o o o) o
Metal hose o o o o) o
Battery X o o o o
Y: Contained.
N: Not contained.
o: Contained. But within limitations by GB/T26572.
X3 Contained. May out of limitations by GB/T26572. But no existing substitution. The substances will be

controlled to lowest impact.

3. Disposal treatment suggestions

Disposals

Treatment

Electronic components.
PCBs

Collected and sent to certified organizations for treatment.

Iron/steel products

Recycle

Plastic products

® Consult local government or related organizations

before treatment.
® Recycle, if possible.

Graphite packing and related products

Recycle

Lamp, bubble and related products

Treat according to local laws and/ regulations.

Batteries or related products

Treat according to local laws and/ regulations.

Mineral lube oil/grease

Treat according to local laws and/ regulations.

Note:

1) In case there’s any local regulations or laws special for above listed disposals, please refer to the laws and

regulations.

2) For the material/disposal that is not hazardous itself but may contaminated with substances listed in The National

Hazardous Waste List, please treat it as hazardous waste/disposal.
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1. Introduction

1.1. General Information
1.2. Safety Information
1.3. Maintenance

1.4. Lubrication

1.5. Required Tools

1.6. Expanded view of EPT-Series

2. Actuator Disassembly

2.1. General Information
2.2. Double Acting Actuator
; Pneumatic Power and
Drive Module
2.3. Spring Return Actuator
; Pneumatic Power, Drive and
Spring Module
2.4. Manual Override Disassembly

3. Actuator Reassembly

3.1. General Information
3.2. Double Acting Actuator
; Pneumatic Power and
Drive Module
3.3. Spring Return Actuator
; Pneumatic Power, Drive and
Spring Module
3.4. Actuator Testing

4. Troubleshooting Guide

4.1. Irregular Movement
4.2. Incomplete Stroke

4.3. Insufficient Power

5. Bolt & Nut Torque Tables

6. Actuator Module Weights

The following procedures cover the maintenance and inspection of Flowbus EPT Series
actuators. All work should be undertaken by a competent, trained technician, using
the correct tools and equipment, and following good working practice. Where
procedures in this manual conflict with local legislation, statutory provisions or plant
safe working practices all differences should be reviewed and resolved by authorized
representatives of the customer and Flowbus.

1.1 General Information

Service Interval
The normal recommended service interval for the EPT-Series Actuator is every three
years. To maintain the normal recommended service interval, operating conditions
should be as follows.

- The air supply should not exceed the maximum operating pressure

indicated in the technical data.

- The operating temperature should be between -20° & 80°.

- The air supply clean, dry instrument air.

- All operating & maintenance instructions should be followed.

CAUTION The normal service interval cannot be guaranteed if these conditions are not
followed.

Regular actuator inspection should be carried out according to the customer’s
maintenance regime.

Preparation for Work

Confirm all electrical and pneumatic power supplies have been isolated and removed
from the actuator before commencing any work.

Also remove any piping or ancillary equipment that may interfere with or reduce
access to the actuator modules that are to be worked on.

WARNING EPT Series actuators should be earthed during installation to meet local
plant and national safety requirements.

Correct Equipment

To prevent damage a commercial seal removing tool or a small screwdriver with sharp
corners rounded off should be used to remove seals from seal grooves.

All pipe threads should be sealed using a non-hardening thread sealant.

CAUTION Care should be taken to follow all instructions supplied by the sealants
manufacturer.

Work Area
Flowbus recommends that where possible actuator disassembly should be performed
in a clean area on a workbench.

www.flowbus.com
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1.2 Safety Information

Important Information
Where the following procedures contain safety critical information this is highlighted
with the following text :

DANGER This is the signal word used to indicate an imminently hazardous situation
that, If not avoided, will result in death or sever injury. This signal word is to
be limited to the most extreme situations.

WARNING This is the signal word used to indicate a potentially hazardous situation
which, If not avoided, could result in death or severe injury.

CAUTION This is the signal word used to indicate a potentially hazardous situation
which, If not avoided, could result in moderate or minor injury. It may also
be sued to alert against unsafe practices.

Abbreviations

The following abbreviations are used :
SA : Stroke Adjuster

JO : Jackscrew Override

HO : Hydraulic Override

WARNING During transportation, installation and assembly the actuator should be
moved using lifting eyes.

1.3 Maintenance

The following checks should be made as part of a regular preventative maintenance

schedule. The period between checks will depend on the frequency of operation and

service conditions.

1. Ensure the actuator operates smoothly and in the required cycle time.
The actuator should be tested using all existing control methods e.g. manual
override, local and remote controls, particularly if the actuator is not frequently
operated.

2. Check the supply pressure of the operating media is at the required range.

3. Visually inspect the actuator and ancillary equipment for signs of physical damage or
corrosion.

4. Check all pneumatic connections for leaks.

Service Tools
The following items may be useful during regular maintenance checks
1. Flowbus Service Kit 2. Leak Detector Spray

1.4 Lubrication

CAUTION Alternative lubricants should not be used without prior written approval of
Flowbus. This is to ensure that the lubricants used are compatible with the
actuator materials and suitable for use over the actuators working range.

Lubrication Position
1. Piston, Cylinder Tube, Seals 2. Guide Block, Bars
3. Bushing, Yoke Seals 4. Yoke, Sliding Block, Sliding Pin

Grease Specification
Manufacturer: Shell
Model No. Gadus S2 V220
Color: Brown

Additional grease is required in the following conditions
1. Moisture found inside pipeline (Water ingress and/or condensation)
2. Frequency of operation

- Over 100,000 cycle time per year

- Less than 3 cycle time per year
3. Over 100°C ambient temperature

CAUTION This is the standard grease specification for Flowbus EPT Series actuators. If
an alternative was supplied to customer requirements for special service
applications this will be noted in the job specific documentation. This is
available on request.

1.5 Required Tools

All tools/hexagons are metric standard. The following tools are required for
maintenance work

Large adjustable wrench Two large screwdrivers Seal removing tool
Allen wrench set Set of open/box-end wrenches

Rubber or leather mallet ~ Torque wrench

If available the following tools can aid with maintenance work.

Air driver Air driver wrench set

www.flowbus.com




Parts List

PartNo| _ Description | Material | QTY| Remarks |

1.6 Expanded view of EPT106~160 models = T T - -
2-0 Cover Carbon Steel 1
2-1 Gasket NON ASBESTOS 1 -
22 Bolt Carbon Steel 16 -
23 Bolt Carbon Steel 4 -
21-2—a 2-4 Cover Protection Carbon Steel 4
> 30 Yoke Carbon Steel 1 -
31 Yoke Seal BUNA-N 2
32 YYoke Thrust Bearing Bronze 1 -
33 Yoke Bottom Bushing Engineering Plastic| 1 -
40 Guide Block Carbon Steel 1 Nitriding Applied
41 Guide Block Bushing ASTM B427 2 Steel, Bronze, Teflon
42 Guide Block Stopper Alloy Steel 1 DA Only
, 4-3 Setting Screw Alloy Steel 2 -
Otional Namur Pad 5-0 Guide Rod Alloy Steel 1 Heat Treatment
—~ 08-7 60 Sliding Block Pin Alloy Steel 2 Heat Treatment
<0 6-1 Sliding Block Bronze 2 -
NS 6-2 Snap Ring Spring Steel 2 -
- 7-0 Yoke Top Bushing Bronze 1 -
7-1 Top Bushing Seal BUNA-N 1 -
80 Indicator / Namuar Indicator Carbon Steel 1 -
81 Bolt Carbon Steel 4 -
82 Visual Indicator - 1 Sticker
83 Namur Plate Stainless Steel 1 -
*—06-2 84 Support Bar Stainless Steel 4 -
@—06-1 87 Thrust W/Bolt Stainless Steel 4 -
S | 90 DA Adijust Bolt Carbon Steel | *1/2 -
@707,0 - 06-0 9-1 DA Adjust Seal BUNA-N *2/4 -
— 01—Q), | 92 DA Adjust Nut Carbon Steel | *1/2 =
(N 9.3 DA Adjust Cap Carbon Steel | *112 -
X 03— g 10-0 A'SSY Bracket Carbon Steel 2 -
g 2 ©@—0-1 10-1 Bolt & S\Washer Carbon Steel 4 -
0B 1—O— 06-1—® @—042 11-0 Check VAV Vent Stainless Steel | 1Set -
—02-1 0832 (gr—o 12:0 Housing Side Gasket NON ASBESTOS | 2 -
| 130 Dowel Pin Carbon Steel 4 -
S—033 14-0 Double Acting End Cover Carbon Steel 1 DA Only
J 15-0 Bolt & SWasher Alloy Steel | *4/8 5
15-1 Bolt & Nut & S\Washer Alloy Steel 4 DA Only
16-0 Head Flange Carbon Steel 1 -
16-1 Head Flange Out Seal BUNA-N 1 -
16-2 Bushing Head Flange ASTM B 427 1 Steel, Bronze, Teflon
16-3 Head Flange Seal PTFE+BUNA-N | 2Set -
< 05-0 16-4 Head Flange Seal Cover Carbon Steel 1 -
40 16-5 Thrust W/Bolt Stainless Steel | *2/4 -
17-0 Piston Rod Alloy Steel 1 Heat Treatment
—09-0 171 Piston Rod Nut Carbon Steel 1 -
18-0 Piston Carbon Steel 1 -
18-1 Piston Seal BUNA-N 1 -
18-2 Back Up Ring RTFE 1 BRONZE+PTFE
183 Piston Inner Seal BUNA-N 1 -
184 Piston Washer Alloy Steel 2 Nitriding Applied
19-0 Cylinder Tube Carbon Steel 1 Hard Chrome Plated
H 20-0 Bottom Flange Carbon Steel 1 -
Spare Parts List 20-1 Bottom Flange Seal BUNA-N 1 -
" ” —29-0 21-0 Tie Rod Carbon Steel 6~20 -
[PartNo.| ___ Desription | Material |QTY|  Remarks | 0 o Eye Plte Carbon teel | 1 —
21 Glfsket | NON ASBESTOS | 1 - P ? | 22 Tie Sfifr’ ;‘l‘jg Nut célfgnsgi:!el 6-20 -
341 Yoke Seal BUNA-N 2 - . < =
32 Yoke Thrust Bearing Bronze 1 281 N~ 302 gg’g %’T;ngosoe? C):llk?gnsgta:!el 1 Heat Treatment
33 Y°k§ﬁgﬁgglgfﬁh'"g E“g'"gfggge"'a“'c ! 25-1 Top Cover Bushing ASTMB427 | 1 | Steel, Bronze, Teflon
62 Shap Rin Spring Steel 2 - 30-1— 0 2 26-0 Spring Tube Carbon Steel 1 -
ph_ « | s S, | ‘ 26-1 Eye Plate Carbon Steel 1 -
M Top Bushing Sea BUNAN - L, 30 270 Spring Spring Steel 1 -
20 Housng 9e ket | NONASBESTOS | 2. : o 250 Retaner Carbonseel | 1 :
16-1 Head F|§nge Out Seal BUNAN 1 g 312 *Part No. 9-0: 1-Spring Retrun, 2-Double Acting ~ 28-1 Spring Rod Plan Washer Alloy Steel 1
163 Head Flange Seal PTFE+BUNA-N | 2SET - 9-1: 2-Spring Return, 4-Double Acting 282 Lock Nut Alloy Steel 1 -
18-1 Piston Seal BUNA-N 1 E 9-2: 1-Spring Return, 2-Double Acting 290 Bl?tmm Cover Carbon Steel 1 -
182 Back Up Ring RTFE 1 PTFE(Bronze) 9-3: 1-Spring Return, 2-Double Acting  30-0 Spring End Cover Carbon Steel | 1 -
183 Piston Inner Seal BUNA-N 1 5 *Part No. 15-0: 4-Double Acting, 8-Spring Return 301 Spring End Cover Seal BUNA-N 1 -
20-1 Bottom Flange Seal BUNA-N 1 - *Part No. 16-5 : 2-EPT 106~108 Model 30-2 Bolt Alloy Steel | *6/8 -
30-1 Spring End Cover Seal BUNA-N 1 Spring Module Only 4-EPT 110~160 Model 310 SR Adjust Bolt Carbon Steel 1
31-1 SR Adjust Seal BUNA-N 1| Spring Module Only *Part No. 30-2 : 6-EPT 106~108 Model 311 SR Adjust Seal BUNAN 1 -
8-EPT 110~160 Model 312 SR Adjust Cap Carbon Steel 1

*Part No. 9-1: 2-Spring Retrun, 4-Double Acting
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Parts List
Faro | Desapion | aterial | Qv _Remars_|
1-0 Housin Ductile Iron 1 -
1.6 Expanded view of EPT200 and above models Iy DowslFin Garbonteel | 2 :
2-0 Cover Carbon Steel 1 -
241 Gasket NON ASBESTOS 1 =
2-2 Bolt Carbon Steel 16/24 -
23 Bolt Carbon Steel 4 =
2-4 Cover Protection Carbon Steel 4 -
3-0 Yoke Carbon Steel 1 =
3-1 Yoke Seal BUNA-N 2 -
32 Yoke Thrust Bearing Bronze 1 -
33 Yoke Bottom Bushing Engineering Plastic 1 -
4-0 Guide Block Carbon Steel 1 Nitriding Applied
4-1 Guide Block Bushing ASTM B427 2 Steel, Bronze, Teflon
42 Guide Block Stopper Alloy Steel 1 DA Only
43 Setting Screw Alloy Steel 2 -
50 Guide Rod Alloy Steel 1 Heat Treatment
6-0 Sliding Block Pin Alloy Steel 2 Heat Treatment
6-1 Sliding Block Bronze 2 -
6-2 Snap Ring Spring Steel 2 -
- 7-0 Yoke Top Bushing Bronze 1 -
Optional Namur Pad 7-1 Top Bushing Seal BUNA-N 1 -
80 Indicator / Namuar Indicator Carbon Steel 1 -
81 Bolt Carbon Steel 4 -
82 Visual Indicator = 1 Sticker
83 Namur Plate Stainless Steel 1 -
84 Support Bar Stainless Steel 4 -
87 Thrust W/Bolt Stainless Steel 4 -
9-0 DA Adijust Bolt Carbon Steel *12 -
9-1 DA Adjust Seal BUNA-N *2/4 -
92 DA Adjust Nut Carbon Steel *12 -
9-3 DA Adjust Cap Carbon Steel *12 -
10-0 A'SSY Bracket Carbon Steel 2 =
10-1 Bolt & S/Washer Carbon Steel 4 -
110 Check VAV Vent Stainless Steel 1Set -
12-0 Housing Side Gasket NON ASBESTOS 2 -
13-0 Dowel Pin Carbon Steel 48 -
14-0 Double Acting End Cover Carbon Steel 1 DA Only
15-0 Bolt & S\Washer Alloy Steel *4/8 -
151 Bolt & Nut & S/Washer Alloy Steel 4 DA Only
16-0 Head Flange Carbon Steel 1 -
16-1 Head Flange Out Seal BUNA-N 1 -
16-2 Bushing Head Flange ASTM B 427 1 Steel, Bronze, Teflon
16-3 Head Flange Seal PTFE+BUNA-N 2SET -
164 Head Flange Seal Cover Carbon Steel 1 -
16-5 Thrust W/Bolt Stainless Steel *24 -
17-0 Piston Rod Alloy Steel 1 Heat Treatment
17-1 Piston Rod Nut Carbon Steel 1 -
18-0 Piston Carbon Steel 1 =
18-1 Piston Seal BUNA-N 1 -
182 Back Up Ring RTFE 1 BRONZE+PTFE
18-3 Piston Inner Seal BUNA-N 1 -
184 Piston Washer Alloy Steel 2 Nitriding Applied
19-0 Cylinder Tube Carbon Steel 1 Hard Chrome Plated
200 Bottom Flange Carbon Steel 1 -
20-1 Bottom Flange Seal BUNA-N 1 -
21-0 Tie Rod Carbon Steel 16~28 -
211 Eye Plate Carbon Steel 1 -
. 212 Tie Rod Hex Nut Alloy Steel 16~28 -
Spare Parts List 230 Air Plug Carbon Steel 2 -
- 24-0 Spring Rod A Alloy Steel 1 Heat Treatment
W m 241 Spring Rod B Alloy Steel 1 Heat Treatment
Gasket NON ASBESTOS | 1 - gg? — To'g 0%°;erh_ iasrmn;;;?' ] -
Yoke Seal BUNA-| 2 - g pring ushing N
Yoke Thrust Bearing Bronze 1 - ggo MSTTITbE 3 (v Stee: I =
Yoke Bottom Bushing Engineering Plastic| 1 - 27:(1) Spring Tsl;l:ien;ye Plate g::?:;‘sst‘:; ; -
Sliding B.IOCk Bronze 2 - 27-1 Retainer Plate Carbon Steel 1 -
Snap B'ng Spring Steel 2 : 27-2 Retainer Plate Bushing ASTM B 427 2 Steel, Bronze, Teflon
Top Bushing Seal BUNA-N ! . 280 Retainer Carbon Steel 1 -
DA AdJ_“'st Seal BUNA-N *2/4 - 28-1 Retainer Washer Carbon Steel 1 -
Housing Side Gasket NON ASBESTOS | 2 - 290 Bottom Cover Carbon Steel 1 R
Head Flange Out Seal BUNA-N 1 - 201 Bottom Cover Bushing ASTM B 427 1 -
Head Flange Seal PTFE+BUNA-N | 2SET - 30-0 Spring END Cover Carbon Steel 1 -
Piston Seal BUNA-N 1 - *Part No. 9-0 : 1-Spring Retrun, 2-Double Acting 30-1 Spring END Cover Seal BUNA-N 1 R
Back Up Ring RTFE 1 PTFE(Bronze) 9-1: 2-Spring Return, 4-Double Acting 30-2 Bolt Alloy Steel *8/10 -
Piston Inner Seal BUNA-N 1 B 9-2: 1-Spring Return, 2-Double Acting 303 Bolt & PAWasher Carbon Steel 4 -
Bottom Flange Seal BUNA-N 1 - 9-3: 1-Spring Return, 2-Double Acting 310 SR Adjust Bolt Carbon Steel 1 -
Spring End Cover Seal BUNA-N 1 Spring Module Only *Part No. 15-0 : 4-Double Acting, 8-Spring Return 31-1 SR Adjust Seal BUNA-N 2 -
31-1 SR Adjust Seal BUNA-N 1 Spring Module Only *Part No. 16-5 : 2-EPT 200 Model, 4-EPT 270 Model 312 SR Adjust Nut Carbon Steel 1 -
*Part No. 30-2 : 8-EPT 200 Model, 10-EPT 270 Model __31:3 SR Adjust Cap Carbon Steel 1 -

*Part No. 9-1: 2-Spring Retrun, 4-Double Acting
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2.1 General Information

DANGER Ensure the actuator is fully vented and decontaminated before work
commences.

DANGER Ensure all power supplies are removed before work commences.
DANGER Do not remove the spring module while the spring is compressed.

DANGER Where actuators are equipped with a spring cartridge mounted manual
override or stroke adjuster follow all instructions contained on the warning
tag wired to the spring cartridge cover plate.

1. If the Spring Module is to be removed it should be removed from the
Drive Module prior to Pneumatic Power Module removal or disassembly.

2. The Pneumatic Power Module can be disassembled while attached to the
Drive Module.

3. The assembly bolts and Drive Module cover should be removed when the
Power Module or Spring Modules is removed.

CAUTION The Drive Module cover gasket should be handled carefully during removal
to prevent tearing or damage.

4. When removing the Power Module or Spring Module care should be
taken to retain all guide pins and O-ring seals.

CAUTION Loss or damage to these items may cause misalignment or water ingress
after reassembly.

2.2 Double Acting Actuator; Pneumatic Power and Drive Module

WARNING Ensure the Pneumatic Power Module is fully vented and the operating air
supply disconnected before work commences.

CAUTION Use the correct tools when removing the piston and piston rod seals to
avoid damage.

NOTE Review the instructions and warnings in section 2.1 before proceeding with
Pneumatic Power and Drive Module Disassembly.

Work Procedures
1. Disconnect pneumatic and electric power supplies then take the connection off the
actuator.

| Actuator Disassembly

2. Remove the pressure inside of the power module.

CAUTION Before work commences, ensure that explosive and/or noxious gas or liquid
are fully vented from the actuator and confirm using appropriate
measuring equipment.

3. Remove hexagon bolts (8-1) which are fixed between the indicator (8-0) and the
yoke (3-0).

4. Remove the indicator (8-0) from the yoke (3-0).

5. Remove the hexagon bolts (2-2) which are fixed to the cover (2-0) from the drive
module.

6. Remove the hexagon bolts (2-3) and the washer seals (2-4) from the cover (2-0).

7. Remove the cover (2-0) and the cover gasket (2-1) from the housing (1-0).

CAUTION Prepare a spare gasket before remove the cover (2-0) from the housing
(1-0).

8. Remove the bolts (2-3) and the washer seals (2-4) from the cover (2-0).

9. Remove the hexagon nuts (21-2) which are fixed to the bottom flange (20-0) and the
head flange (16-0).

10. Remove the eye plate (21-1) from the bottom flange (20-0).

11. Remove the tie rods (21-0) from the head flange (16-0).

12. Remove the bottom flange (20-0) from the cylinder tube (19-0).

CAUTION Ensure that the cylinder tube should not be impacted during removal the
cylinder tube.

13. Remove the bottom flange seal (20-1) and the adjust bolt, nut, cap, seals
(9-0, 1,2, 3).
14. Remove the cylinder tube (19-0) from the head flange (16-0).

WARNING Do not give any damage to the outside of the cylinder tube when
removing cylinder tube

15. Remove the piston rod nut (17-1) from the piston rod (17-0) which is fixed to the
piston (18-0).

16. Remove the piston washers (18-4) from the piston rod (17-0).

17. Remove the piston (18-0) from the piston rod (17-0).

CAUTION The piston inner seals should be handled carefully during removal from the
piston to prevent tearing or damage.
18. Remove the piston inner seals (18-3), the piston seal (18-1), and the backup ring (18-2).
19. Remove the thrust bolts (16-5) which are fixed to the head flange seal cover (16-4)
and the head flange (16-0).
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20. Remove the head flange seal cover (16-4) from the head flange (16-0).

21. Remove the hexagon bolts (15-0) which are fixed to the head flange (16-0) from
the housing (1-0).

22. Remove the head flange (16-0) from the housing (1-0).

CAUTION The housing side gasket should be handled carefully during the head
flange removal from the housing to prevent tearing or damage.

23. Remove the head flange seals (16-3) and the bushing head flange (16-2) from the
head flange (16-0).

24. Remove the housing side gaskets (12-0) from the housing (1-0).

25. Remove the set screws (4-3) which are fixed between the guide block (4-0) and the
piston rod (17-0).

26. Remove the piston rod (17-0) from the guide block (4-0).

27. Remove the adjust bolt, nut, cap, seals (9-0, 1, 2, 3) from the DA end cover (14-0).

CAUTION The eye plate(26-1) is fixed to the end cover(14-0).

28. Remove the bolts, nuts and spring washers (15-1) which are fixed to the DA end
cover (14-0) and the housing (1-0).

29. Remove the DA end cover (14-0) from the housing (1-0).

30. Remove the guide rod (5-0) from the housing (1-0).

31. Remove the top bushing (7-0) from the yoke (3-0).

32. Remove the top bushing seal (7-1) from top bushing (7-0).

CAUTION The top bushing seal should be handled carefully during removal to
prevent tearing or damage.

33. Remove the yoke (3-0) from the housing (1-0).
34. Remove the yoke seals (3-1), the yoke bottom thrust bearing (3-2) and the yoke
bottom bushing (3-3) from the yoke (3-0).

CAUTION The yoke seals should be handled carefully during removal to prevent
tearing or damage.

35. Remove the snap rings (6-2) from the yoke (3-0) which are fixed to the sliding bock
pins (6-0).

36. Remove the sliding blocks (6-1) from the yoke (3-0).

37. Remove the guide block (4-0) and the sliding block pins (6-0)

38. Remove the sliding block pins (6-0) from the guide block (4-0).

39. Remove the set screws (4-3) from the guide block (4-0) which are fixed to the guide
block stopper (4-2).

40. Remove the guide block stopper (4-2) and the guide block bushings (4-1) from the
guide block (4-0).

41. Remove the dowel pins (1-1, 13-0) from the housing (1-0).

| Actuator Disassembly

42. Remove the bolts (10-1) from the housing (1-0) which are fixed to the accessory's
bracket (10-0).

43. Remove the accessory’ s brackets (10-0) from the housing (1-0).

44. Remove the check valve vent (11-0) from the housing (1-0).

2.3 Spring Return Actuator ; Pneumatic Power, Drive & Spring Module

1. Disconnect pneumatic and electric power supplies.
2. Remove the pressure inside of the power module.

CAUTION Before work commences, ensure that explosive and/or noxious gas or liquid
are fully vented from the actuator and confirm using appropriate
measuring equipment.

w

. Remove the hexagon bolts (8-1) which are fixed to the indicator (8-0) and the yoke

(3-0).

Remove the indicator (8-0) from the yoke (3-0).

. Remove the hexagon bolts (2-2) which are fixed to the cover (2-0) from the drive

module.

Remove the cover (2-0) and the cover gasket (2-1) from the housing (1-0).

Remove the hexagon bolts (2-3) and the washer seals (2-4) from the cover (2-0).

Remove the setting screws (4-3) from the guide block (4-0) and then remove the

spring rod (24-0).

Remove the bolts and spring washers (15-0) which are fixed between the housing

(1-0) and the top cover (25-0).

10. Remove the housing side gaskets (12-0) and the spring module from the housing
(1-0).

11. Remove the SR adjust bolt, cap, seal (31-0, 1, 2) from the spring end cover (30-0).

12. Remove the bolts (30-2) which are fixed to the spring end cover (30-0).

13. Remove the spring end cover seal (30-1) from the spring end cover (30-0).

14. Remove the lock nut (28-2) and the spring rod plan washer (28-1) from the spring

rod (24-0). (Note: This category is applicable to EPT106-160 models only)

U

o N o

©

CAUTION Before removing the lock nut (28-2) from the spring rod (24-0), fix the
position of the spring by using the long bolt through the bolt hole of
the spring end cover (30-0) on the bottom cover (29-0) and then remove.

WARNING Do not disassemble the spring cartridge. For further disassembly, contact
Flowbus.
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15. Remove the hexagon nuts (21-2) which are fixed to the bottom flange (20-0) and
the head flange (16-0).

16. Remove the eye plate (21-1) from the bottom flange (20-0).

17. Remove the tie rods (21-0) from the head flange (16-0).

18. Remove the bottom flange (20-0) from the cylinder tube (19-0).

CAUTION The bottom flange seal should be handled carefully during removal to
prevent tearing or damage.

19. Remove the bottom flange seal (20-1) and the adjust bolt, nut, cap, seals
(9-0, 1,2, 3).
20. Remove the cylinder tube (19-0) from the head flange (16-0).

WARNING Ensure that the cylinder tube should not be impacted during removal the
cylindr tube.

21. Remove the piston rod nut (17-1) from the piston rod (17-0) which is fixed to the
piston (18-0).

22. Remove the piston washers (18-4) from the piston rod (17-0).

23. Remove the piston (18-0) from the piston rod (17-0).

CAUTION The piston inner seals should be handled carefully during removal from the
piston to prevent tearing or damage.

24. Remove the piston inner seals (18-3), the piston seal (18-1), and the backup ring
(18-2).

25. Remove the thrust bolts (16-5) which are fixed to the head flange seal cover (16-4)
and the head flange (16-0).

26. Remove the head flange seal cover (16-4) from the head flange (16-0).

27. Remove the hexagon bolts (15-0) which are fixed to the head flange (16-0) from
the housing (1-0).

28. Remove the head flange (16-0) from the housing (1-0).

CAUTION The housing side gasket should be handled carefully during the head
flange removal from the housing to present tearing or damage.

29. Remove the head flange seals (16-3) and the bushing head flange (16-2) from the
head flange (16-0).

30. Remove the housing side gaskets (12-0) from the housing (1-0).

31. Remove the set screws (4-3) which are fixed between the guide block (4-0) and the
piston rod (17-0).

32. Remove the piston rod (17-0) from the guide block (4-0).

33. Remove the guide rod (5-0) from the housing (1-0).

34. Remove the top bushing (7-0) from the yoke (3-0).

| Actuator Disassembly

35. Remove the top bushing seal (7-1) from top bushing (7-0).

CAUTION The top bushing seal should be handled carefully during removal to
prevent tearing or damage.

36. Remove the yoke (3-0) from the housing (1-0).
37. Remove the yoke seals (3-1), the yoke bottom thrust bearing (3-2) and the yoke
bottom bushing (3-3) from the yoke (3-0).

CAUTION The yoke seals should be handled carefully during removal to prevent
tearing or damage.

38. Remove the snap rings (6-2) from the yoke (3-0) which are fixed to the sliding bock
pins (6-0).

39. Remove the sliding blocks (6-1) from the yoke (3-0).

40. Remove the guide block (4-0) and the sliding block pins (6-0)

41. Remove the sliding block pins (6-0) from the guide block (4-0).

42. Remove the set screws (4-3) from the guide block (4-0) which are fixed to the guide
block stopper (4-2).

43. Remove the guide block stopper (4-2) and the guide block bushings (4-1) from the
guide block (4-0).

44. Remove the dowel pins (1-1, 13-0) from the housing (1-0).

45. Remove the bolts (10-1) from the housing (1-0) which are fixed to the accessory’s
bracket (10-0).

46. Remove the accessory’s brackets (10-0) from the housing (1-0).

47. Remove the check valve vent (11-0) from the housing (1-0).

2.4 Manual Override Disassembly

WARNING Ensure that the actuator is fully vented of operating media, any air or
electrical supplies are removed or isolated and any manual override system
is locked or isolated before work commences.

DANGER The manual override should be in the auto position during normal actuator
operation, otherwise severe equipment damage or fatal injury to personnel
may occur.

DANGER Before work commences, isolate the main air supply and ensure that all
remaining air pressure in the actuator power module is vented. If the air
pressure is not fully vented severe equipment damage or fatal injury to
personnel could be occurred.
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3.1 General Information

DANGER Only new seals and gaskets should be used when reassembling the
actuator. Ensure these items are within their manufacturers recommended
shelf life.

DANGER On inspection any damaged or worn parts should be replaced.

1. Remove all old seals and gaskets.

2. All parts should be cleaned to remove all dirt and other foreign material
prior to inspection.

3. All parts should be thoroughly inspected for excessive wear, stress
cracking, galling and pitting. Attention should be directed to threads
and sealing surfaces subjected to sliding or rotating motion. Sealing
surfaces of the cylinder, tie bars and piston rod must be free of deep
scratches, pitting, corrosion and blistering or flaking coating. Any parts
found to be damaged or worn should be replaced.

4. Before installation all moving parts should be coated with a film of
lubricant. All seals should be coated with lubricant before installing into
seal grooves.

WARNING The recommended lubricant for all parts and seals is detailed in section 1.6

DANGER Care should be taken to avoid the air supply into the cylinder when the
piston has been removed. This may cause severe equipment damage or
fatal inquiry to personnel.

3.2 Double Acting Actuator ; Pneumatic Power & Drive Module

Work Procedures
1. Install the guide block bushings (4-1) into the guide block (4-0).

CAUTION The guide block bushings should be free to slide under its own weight
when the guide rod moves.

CAUTION The standard jig should be used when assembling guide block bushing
(4-1).

2. Fix the setting screws (4-3) after installing the guide block stopper (4-2) into the
guide block (4-0).

CAUTION The lock tight 271# should be applied to the thrust bolts (16-5) to prevent
loosing before installation

| Actuator Reassembly

3. Install the guide block (4-0), the sliding block pins (6-0) and the sliding blocks (6-1)
into the yoke (3-0) and then install the snap rings (6-2).

CAUTION The guide block (4-0), the sliding block pins (6-0) and the Sliding blocks
(6-1) should be greased sufficiently before installation.

4. Install the yoke thrust bearing (3-2) into the yoke (3-0).
5. Install the yoke seals (3-1) and the yoke bottom bushing (3-3) into the yoke (3-0).

CAUTION The seals (3-1), bearing (3-2) and bushing (3-3) should be greased
sufficiently before installation

6. Install the top bushing seal (7-1) into the top bushing (7-0).

CAUTION The top bushing (7-1) should be greased sufficiently before installation.

7. Install the yoke top bushing (7-0) into the yoke (3-0).

CAUTION Care should be taken to avoid damage to the yoke seal (3-1).

8. Install the yoke (3-0) into the housing (1-0).

CAUTION Care should be taken to the yoke seal (3-1) to prevent tearing or damage.
9. Install the guide rod (5-0) into the the housing (1-0) and the guide block (4-0).

CAUTION The inside of the guide block (4-0) should be greased sufficiently before
installation.

10. Install the dowel pins (1-1) into the housing (1-0).
11. Install the housing side gaskets (12-0) into the dowel pins (1-1).
12. Install the bushing head flange (16-2) into the head flange (16-0).

CAUTION The standard jig should be used for the bushing head flange (16-2)

13. Install the head flange (16-0) into the housing (1-0) using the hexagon bolts and
spring washers (15-0).
CAUTION The hexagon bolts and spring washers (15-0) should be tightened to the
torque advised in section 6.

14. Install the piston rod (17-0) into the guide block (4-0) and then fix the setting
screws (4-3).

CAUTION The lock tight 271# should be applied to the set screw (4-3) to prevent from
loosing before installation.

15. Install the head flange out seal (16-1), the head flange seals (16-3), the head flange
cover (16-4) into the head flange (16-0) and install the thrust bolts (16-5) into the
head flange (16-0).
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CAUTION The head flange out seal and the head flange seal should be greased
sufficiently before installation.

CAUTION The lock tight 271# should be applied to the thrust bolts (16-5) to prevent
loosing before installation

CAUTION Care should be taken to the seals during (16-1, 3) installation.
16. Install the cylinder tube (19-0) into the head flange (16-0).
CAUTION Take care to prevent damage the head flange out seal (16-1).

17. Install the piston inner seals (18-3), the piston seal (18-1) and the backup ring (18-2)
into the piston (18-0).

CAUTION The piston inner seal and the piston seal should be greased sufficiently.

18. Install the piston washers (18-4) into the piston rod (17-0).
19. Install the assembled piston into the cylinder tube (19-0) and the piston rod (17-0).

CAUTION Care should be taken to avoid damage the piston inner seal (18-3) during
the installation the piston (18-0) into the piston rod (17-0).

CAUTION Care should be taken to avoid damage the piston seal (18-1) and cylinder
tube (19-0) during installation.

20. Install the piston washers (18-4) and the piston rod nut (17-1) in the piston (18-0).

CAUTION The lock tight 271# should be applied to the piston rod nut (17-1) to
prevent loosing.

CAUTION Care should be taken to the piston seal (18-1) and the piston inner seal (18-
3) to prevent damage during installation the piston (18-0) into the cylinder
tube (19-0) and the piston rod (17-0).

21. Install the bottom flange seal (20-1) into the bottom flange (20-0).

CAUTION Ensure the bottom flange seal (20-1) is sufficiently lubricated before
installation.

22. Install the bottom flange (20-0) into the cylinder tube (19-0).
CAUTION Care should be taken to avoid damage the bottom flange seal (20-1).

23. Install the tie rods (21-0) into the head flange (16-0) and the bottom flange (20-0).
24. Fix the tie rod hex nuts (21-2) after installation the eye plate (21-1) into the bottom
flange (20-0).
25. Install the DA adjust bolt, nut, cap, seals (9-0, 1, 2, 3) into the bottom flange (20-0).
CAUTION Ensure the seal (9-1) and bolts (9-0) are lubricated sufficiently before
installation.

| Actuator Reassembly

26. Fix the bolt & Nut & S\Washer(15-1) into the double acting end cover(14-0) after
installation the eye plate(26-1)

27. Install the dowel pins (1-1) into the housing (1-0).

28. Install the housing side gaskets (12-0) into the housing (1-0) and the dowel pins
(1-1).

29. Install the assembled DA end cover (14-0) into the housing (1-0) with the bolt, nut
and spring washers (15-1).

30. Install the DA adjust bolt, nut, cap, seals (9-0, 1, 2, 3) into the DA end cover (14-0).

CAUTION Ensure the seal (9-1) and bolt (9-0) is lubricated sufficiently before
installation.

31. Install the dowel pins (13-0) into the housing (1-0).
32. Install the gasket (2-1) and the cover (2-0) into the housing (1-0) with the hexagon
bolts (2-2).

CAUTION Care should be taken to the top bushing seal (7-1) to prevent damage
during the cover (2-0) installation.

CAUTION The silicon should be applied to the top side of the housing (1-0) and the
gasket (2-1) during the gasket (2-1) installation.

33. Install the bolts (2-3) and the washer seals (2-4) into the cover (2-0).

34. Install the indicator (8-0) into the yoke (3-0) with the bolts (8-1).

35. Install the check valve vent (11-0) into the housing (1-0).

36. Install the accessory’ s brackets (10-0) into the housing (1-0) with the bolt (10-1).

3.3 Spring Return Actuator ; Pneumatic Power, Drive & Spring Module

CAUTION Review the instructions and warnings in section 3.1 before proceeding with
Pneumatic Power & Drive Module Reassembly.

Work Procedures
1. Install the guide block bushings (4-1) into the guide block (4-0).

CAUTION The guide block bushings should be free to slide under its own weight
when the guide rod moves.

CAUTION The standard jig should be used when assembling guide block bushing
(4-1).
2. Fix the setting screws (4-3) after installing the guide block stopper (4-2) into the
guide block (4-0).
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3. Install the guide block (4-0) and the sliding block pins (6-0), the sliding blocks (6-1)
into the yoke (3-0) and then install the snap rings (6-2).

4. Install the yoke thrust bearing (3-2) into the yoke (3-0).

5. Install the yoke seals (3-1) and the yoke bottom bushing (3-3) into the yoke (3-0).

CAUTION The seals (3-1), bearing (3-2) and bushing (3-3) should be greased
sufficiently before installation.
6. Install the top bushing seal (7-1) into the top bushing (7-0).

CAUTION The top bushing (7-1) should be greased sufficiently before installation.
7. Install the yoke top bushing (7-0) into the yoke (3-0).

CAUTION Care should be taken to avoid damage to the yoke seal (3-1).

8. Install the yoke (3-0) into the housing (1-0).
9. Install the guide rod (5-0) into the the housing (1-0) and the guide block (4-0).

CAUTION The inside of the guide block (4-0) should be greased sufficiently before
installation.

10. Install the dowel pins (1-1) into the housing (1-0).
11. Install the housing side gaskets (12-0) into the dowel pins (1-1).
12. Install the bushing head flange (16-2) into the head flange (16-0).

CAUTION The standard jig should be used for the bushing head flange (16-2)

13. Install the head flange (16-0) into the housing (1-0) using the hexagon bolts and
spring washers (15-0).
CAUTION The hexagon bolts and spring washers (15-0) should be tightened to the
torque advised in section 6.
14. Install the piston rod (17-0) into the guide block (4-0) and then fix the setting
screws (4-3).
CAUTION The lock tight 271# should be applied to the set screw (4-3) to prevent from
loosing before installation.

15. Install the head flange out seal (16-1), the head flange seals (16-3), the head flange
cover (16-4) into the head flange (16-0) and install the thrust bolts (16-5) into the
head flange (16-0).

CAUTION The head flange out seal and the head flange seal should be greased
sufficiently before installation.

CAUTION The lock tight 271# should be applied to the thrust bolts to prevent loosing
before installation

| Actuator Reassembly

CAUTION Care should be taken to the seals during installation.
16. Install the cylinder tube (19-0) into the head flange (16-0).
CAUTION Take care to prevent damage the head flange out seal (16-1).

17. Install the piston inner seals (18-3), the piston seal (18-1) and the backup ring (18-2)
into the piston (18-0).

CAUTION The piston inner seal and the piston seal should be greased sufficiently.

18. Install the piston washers (18-4) into the piston rod (17-0).
19. Install the assembled piston into the cylinder tube (19-0) and the piston rod (17-0).

CAUTION Care should be taken to avoid damage the piston inner seal (18-3) during
the installation the piston (18-0) into the piston rod (17-0).

CAUTION Care should be taken to avoid damage the piston seal (18-1) and cylinder
tube (19-0) during installation.

20. Install the piston washers (18-4) and the piston rod nut (17-1) in the piston (18-0).

CAUTION The lock tight 271# should be applied to the piston rod nut (17-1) to
prevent loosing.

CAUTION Care should be taken to the piston seal (18-1) and the piston inner seal
(18-3) to prevent damage during installation the piston (18-0) into the
cylinder tube (19-0) and the piston rod (17-0).

21. Install the bottom flange seal (20-1) into the bottom flange (20-0).

CAUTION Ensure the bottom flange seal (20-1) is sufficiently lubricated before
installation.

22. Install the bottom flange (20-0) into the cylinder tube (19-0).
CAUTION Care should be taken to avoid damage the bottom flange seal (20-1).

23. Install the tie rods (21-0) into the head flange (16-0) and the bottom flange (20-0).
24. Fix the tie rod hex nuts (21-2) after installation the eye plate (21-1) into the bottom
flange (20-0).
25. Install the DA adjust bolt, nut, cap, seals (9-0, 1, 2, 3) into the bottom flange (20-0).
CAUTION Ensure the seal (9-1) and bolts (9-0) are lubricated sufficiently before
installation.

26. Install the dowel pins (1-1) into the housing (1-0).
27. Install the housing side gaskets (12-0) into the housing (1-0) and the dowel pins
(1-1).
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28. Install the spring module into the housing (1-0).
29. Install the top cover (25-0) into the housing (1-0) with the bolts and spring washers
(15-0).

CAUTION The hexagon bolt and spring washer (15-0) should be tightened to the
torque advised in Section 6.

30. Fix the setting screws (4-3) into the guide block (4-0) after the spring rod (24-0)
installation.

CAUTION Apply the lock tight 271# to setting screw (4-3) to prevent from loosing
before installation

31. Install the spring rod plan washer (28-1) into the spring rod (24-0) and fix it with
lock nut (28-2). (Note: This category is applicable to EPT106-160 models only)

CAUTION Tension of spring can be changed according to fastening strength of the
lock nut.

32. Install the spring end cover seal (30-1) and the spring end cover (30-0) into the
bottom cover (29-0) with the bolts (30-2).
33. Install the SR adjust bolt, cap, seals (31-0, 1, 2) into the bottom cover (29-0).

CAUTION The SR adjust seal (31-1) and bolts (31-0) should be greased sufficiently.

34. Install the dowel pins (13-0) into the housing (1-0).
35. Install the gasket (2-1) and the cover (2-0) into the housing (1-0) with the hexagon
nuts (2-2).

CAUTION Care should be taken to the top bushing seal (7-1) to prevent damage
during the cover (2-0) installation.

CAUTION The silicon should be applied to the top side of the housing (1-0) and the
gasket (2-1) during the gasket (2-1) installation.

36. Install the bolts (2-3) and the washer seals (2-4) into the cover (2-0).

37. Install the indicator (8-0) into the yoke (3-0) with the bolts (8-1).

38. Install the check valve vent (11-0) into the housing (1-0).

39. Install the accessory’ s brackets (10-0) into the housing (1-0) with the bolt (10-1).

| Actuator Reassembly

3.4 Actuator Testing

WARNING Operating pressure should not exceed maximum rated operating pressure
indicated on the actuator label. Operating pressure should be checked
using a calibrated gauge and in the event of an unregulated supply a
pressure regulator should be used.

Work Procedures

1. Apply supply pressure and check for any external leakage at all joints and fittings.

2. Operate the actuator 5 times at the maximum supply pressure specified on the
actuator label.

3. Apply normal operating pressure to input / output port of actuator.

4. Conduct leakage test as follow;

WARNING Both the input and output ports should be tested by pressurizing each port
in turn and applying the test procedure.

CAUTION Leaks should be tested by applying a leak detector medium to the outside
of the part or joint being tested, while the actuator is pressurized.

4.1. Check for leakage at the piston seal of the pneumatic power module.
4.2. Check for leakage at the end cover.

4.3. Check for leakage at the housing vent check valve.

4.4. If leaks are detected remove the air supply.

5. Once actuator is repaired, repeat the leakage test.
6. Repeat the test for the other port.
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rouble Shooting Dolt & Nut

4.1 Irregular Movement Cover Hex Bolt Spring Ro cking Nut
1. Ensurethe ai supply i constant with no pressure fuctuations e B i By e = R

2. Dl.sassembly and check all components .are correctly lubricated. £PTS 106 Vo w8t 23N V20 8T SETTING

3. Visually check WOH-’\ parts and replace if necessary. . . p—— 3 — p— D peen e

4. Check valve operation and consult the valve manufacturer if required. EPTS 110 M0 8T JiNm 30 88T SETTING
EPTS 130 M12 48T 36N.m M39 88T SETTING
EPTS 160 M14 48T 58N.m m4s 88T SETTING
EPTS 200 M16 48T 88N.m - - -

1. Check travel stops are set correctly and adjust if required. EPTS 2708 M24 48T 280N.m - - -

2. Remove any hard grease and re-lubricate.
3. Check that the cylinder is free of obstructions or dirt.

4. Check valve operation and consult the valve manufacturer if required. Top Cover Hex Bolt(25-2) Piston Retaining Nut Tie Rod Retaining Nut
o) w2

Head Flange Hex Bolt(14-0) 171

| Wodel | Siue [swength] Torque |_Sie [Stwength Torue |_Size [Stength] Toraue |
= EPTS 106 M12 10.9T 110N.m M20 10.9T 420N.m M12 8.8T 78N.m
4.3 Insufficient Power
EPTS 108 M16 10.9T 270N.m M27 10.9T 790N.m M14 8.8T 124N.m

. Check that the supply pressure is above the minimum actuator working pressure. EPTS 110 M20 | 109T | a20Nm | M33 | 109T | 1060N.m| Mi16 88T | 190N.m

-

2. Ensure that the actuz_;tor provides sufficient torque to operate the valve at the air p— — oy | — — | —— | Py e—
supply pressure provided.

3. Inspect any ancillary controls and replace if required. Refer to component EPTS 160 M30 1097 | 910N.m mag 1097 | 2200N.m | M20 88T | 350N.m
manufacturer’s documentation if necessary. EPTS 200 M36 109T |1230N.m | MS6 109T | 3190Nm | M22 88T | 470N.m

4. Inspect the air supply line for damage, leaks or blockages. If necessary, clean or EPTS 270 M42 109T |1710N.m | M72 109T | 4990N.m | M24 88T | 600N.m
replace. EPTS 2708 M56 10.9T |2900N.m |  M95 1097 | 9260N.m |  M27 88T | 890N.m

5. Inspect the exhaust port, and silencers if fitted, for blockages. If necessary, clean or « Maximum Allowable Torque Error +5%
replace.

6. Ensure speed controls are correctly set if fitted.

~

. Inspect the piston and rod seals for excessive wear or damage. If necessary, remove
and replace.

8. Check valve operation and ensure it is suitable for operation by the actuator.

Contact the valve manufacturer if required.
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(Unit : kgs)

. Power Module Spring Module
Drive Module =
S1

(Unit : kgs)

m e Power Module Spring Module 200 388 57
rive Module " 240 60.7 S2 59
Cylinder | _Weight | Type | Weight | EPTS106 3 5 75 53 &
200 41 S1 57 340 86 s4 69
240 64 S2 63 240 76 SO 107
EPTC106 44 295 82 S3 67 295 96 S1 114
340 90 sS4 Al 340 105 S2 117
2% 102 B 107 EEESI0S " 385 137 3 124
340 110 S2 113 435 168 S4 128
EPTC108 84 385 145 S3 121 485 201 S5 132
435 176 s4 126 340 133 - -
485 21 S5 130 385 172 S1 202
340 139 - - 435 209 S2 218
385 180 St 216 EPTS110 128 485 248 S3 238
435 218 S2 233 535 293 sS4 243
EPTC110 142 485 260 S3 255 585 337 S5 249
535 305 sS4 261 435 266 = =
585 354 S5 249 485 314 S1 397
435 280 = = 535 365 S2 402
485 330 S1 401 ERESIS0 & 585 427 S3 433
535 382 S2 412 635 488 sS4 417
EEECA30 2d 585 446 S3 462 685 552 S5 448
635 511 sS4 451 485 365 - -
685 576 S5 435 535 430 S1 666
485 386 - - 585 496 S2 675
535 455 N 678 EPTS160 418 635 564 S3 719
585 523 S2 689 685 638 s4 726
EPTC160 461 635 595 S3 736 735 725 S5 733
685 671 s4 747 785 808 S6 798
735 759 S5 762 585 611 = =
785 846 S6 821 635 693 S1 1232
585 646 = = 685 780 S2 1299
635 731 St 1232 735 872 S3 1272
685 822 S2 1247 ERES200 2l 785 968 s4 1336
735 912 S3 1308 835 1073 S5 1307
EEEC200 Hos 785 1013 S4 1386 885 1193 S6 1375
835 1134 S5 1348 985 1462 S7 1428
885 1247 S6 1427 685 1036 - -
985 1528 S7 1476 735 1147 - -
685 1102 - - 785 1263 - -
735 1217 - - 835 1393 N 1984
785 1336 - - EPTS270 1489 885 1537 S2 2036
835 1472 S1 1987 935 1704 S3 2147
EPTC270 1693 885 1621 S2 2172 985 1875 s4 2103
935 1796 S3 2198 1050 2161 S5 2313
985 1978 sS4 2227 935 2293 = =
1050 2281 S5 2403 985 2525 = S
1050 2880 - -
1100 3090 - -
1150 3312 - =
1200 3629 St 2810
EEESZI08 2Es 1250 3906 S2 2910
1300 4157 S3 2958
1350 4454 sS4 299%
1400 4762 S5 3021
1450 5051 S6 3107
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(Unit : kgs) (Unit : kgs)

Power Module Spring Module
Cylinder | Weight | Type | Weight |
s1 60

., Power Module Spring Module
Drive Module "
Gjinder | Weight | Type | Weight |
s1

200 388 68 1036 1834
EPTSC1062 39 20 60.7 2 6 735 147 2 1920
2% 775 53 68 78 1263 3 1946
340 8 s 7 EPTSC2702 1489 835 1393 s 1973
240 7 50 107 885 1537 55 1924
2% % 51 14 935 1704 s6 2036
EPTSC1062 - 340 105 2 17 985 1875 5l 212
38 137 3 124 1050 2161 ; -
435 168 s4 128 935 293 51 2810
485 201 55 132 985 2525 2 2910
29 122 ) 184 1050 2880 s3 2958
340 133 51 187 1100 3090 s4 29%
385 n 2 204 1150 312 55 3021
EPTSC110Z 128 435 209 s3 208 EPTSC270BZ 2755 200 ee2 = E107
485 28 s 213 1250 3906 57 3147
535 293 s 219 1300 4157 ; ;
585 337 - ; 1350 4854 : :
63 3% . ; 1400 4762 : :
385 2 s 23 1450 5051 . .
435 26 50 329 1500 5347 - -
485 314 51 351
EPTSC130Z 245 Z 565 52 256
585 a7 3 363
63 48 s4 n
685 552 55 380
735 631 ; ;
43 310 51 541
485 365 2 541
535 430 3 579
EPTSC160Z 418 585 4% 54 584
635 564 s 595
685 638 s 642
73 725 . ;
785 808 . ;
535 535 51 133
585 611 2 119
635 693 3 1160
68 780 s 1230
EPTSC200Z 721 £33 672 3 1268
785 968 s6 1267
835 1073 57 1324
88 1193 ; ;
935 1346 . .
985 1462 ; ;
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Safety Precautions-Strict
Observance Required

Thank you for purchasing this product.

To ensure long-term safe use of this product, make sure to read this entire instruction
manual (hereinafter referred to as "this manual") and follow all instructions.

The precautions shown below are intended to ensure that the High Performance
Butterfly Valve EXV (hereinafter referred to as "the product") is used correctly to
prevent injury and damages.

Symbols

In this manual, the levels of injury or damages that could occur due to
ignoring instructions or mistaken operation of the product are divided into
categories which are represented by the following symbols.

This symbol indicates the "possibility of death
A WARNING v EsSIbiiy

or serious injury."

This symbol indicates the "possibility of

Caution malfunctions or physical damages onty."

Instructions in this manual that must be followed are divided into categories
which are represented by the following symbols.

Prohibited This symbol indicates "prohibited" actions.

This symbol indicates "mandatory” actions that
must be carried out.

Mandatory

® Make sure to read this entire manual before transporting, storing, connecting piping, operating,
or performing maintenance and inspection.

@ This manual does not contain all possible information related to transporting, storing,
connecting piping, operating, or performing maintenance and inspection of the product.
Contact a sales representative if you have any questions.

® The operating, maintenance, and inspection reference and limit values specified in this manual
were determined with maintenance of the product in mind. Use the product within the
reference and limit values.

@ Only use the product with the included dedicated actuator. Do not use any other actuators.

@ Store this manual in a location where it can be referenced at any time, particularly during
installation and initial operation. Make sure to transfer the manual and operating procedures to
the next person in line when a new person is assigned to handle operation.

® From a safety standpoint, you should stop use and replace the product if it is struck and
dented or damaged in any way.

@ The content of this manual may be changed without prior notice.



" 1. Product Features

1.1 Product information

This is a double eccentric butterfly valve which controls fluid by rotating the valving element 90°.
In addition to fully open and fully closed, the flow rate can also be controlled via an intermediate opening angle.

1.2 Standard specifications

B EXV standard specifications (Table 1)

Valve type ExVLL
Body shape Double eccentric wafer
SO S 3o S e o oo s 140
Maximum operating pressure 1.0 bar
Allowable valve seat leakage Flow rate X 0.1%

Pressure direction

(Direction of flow) Stem pressurization (Recommended)

End-to-end .

B e naT EN558 (20 series)
Applicable| Applicable flange JIS 5K
standards | connection

ISO 5211 compliant (80A - 600A)

Top flange OKM self-imposed measurement (700A - 1600A)

Body SCS13A SCS14A

Valving element SCS13A SCS14A
Standard
Al Valve stem SUS316

Seat ring SUS316

Gland packing Graphite
Fluid temperature range 0 'C-450C
Ambient temperature range -10C - 60C
Test Ir3eosciisz'tapr:§:sure Pneumatic pressure: 1.5 bar
pressure ,

Valve seat leakage Pneumatic pressure: 1.0 bar

. . Single acting type 80A - 800A
Actuator | Pneumatic cylinder -
Double acting type 80A - 1600A

Application limit (limit value) of

average fluid velocity in pipe 30 m/s or less (Valve fully open, continuous operation)

Unpainted for both SCS13A and SCS14A

Coating (Actuator is manufacturer standard)




B EXV standard specifications (Table 2)

Valve type ExVHH
Body shape Double eccentric wafer
SO B oSS0 TR oo S 1600
Maximum operating pressure 3.5 bar
Allowable valve seat leakage Size squared x 0.001 (L/min)

Pressure direction

(Direction of flow) Stem pressurization (Recommended)

End-to-end .
EiTE ¥ EN558 (20 series)
Applicable| Applicable flange
standards | connection s LONARS FYIS
ISO 5211 compliant (80A - 600A)
Top flange OKM self-imposed measurement (700A - 1600A)
Body SCS13A SCS14A
Valving element SCS13A SCS14A
Standard
materials Valve stem SUS316
Seat ring SUS316
Gland packing Graphite
Fluid temperature range 0 C-550C
Ambient temperature range -10C - 60C
Test IrB;ciiS?'tap,:(e::sure Pneumatic pressure: 5 bar
pressure .
Valve seat leakage Pneumatic pressure: 3.0 bar
Single-acting type 80A - 400A
Actuator | Pneumatic cylinder £ . Y0
Double-acting type 80A - 1600A

Application limit (limit value) of

average fluid velocity in pipe 30 m/s or less (Valve fully open, continuous operation)

Unpainted for both SCS13A and SCS14A

Coating (Actuator is manufacturer standard)




2.1 Exploded view and part names

Structural Drawing

80A-600A

700A-1600A

®
(2)
@2
@)
@)
[Figure 1] [Figure 2]
Parts List (80A-600A) Parts List (700A-1600A)
No. Parts Name Qty. act?lgssusn;t pac?l?iﬁrgeset No. Parts Name Qty. ac&'éss”s?t paglfiﬁrgeset
1 Body 1 1 Body 1
2 Disc 1 2 Disc 1
3 Set ring 1 3 Set ring 1
4 Seat ring 1 O 4 Seat ring 1 O
5 Seat gasket 2 O 5 Seat gasket 2 O
6 Stem 1 6 Stem 1
7A Taper pin 1set 7B Pin 1set
11 Gland paking 1set O ¥ 11 Gland paking 1set O At
12 Paking washer 1 12 Paking washer 1
13 Gland 1 13 Gland 1
14 Gland flange 1 14 Gland flange 1
15 Gland bolt, nut 2 15 Gland bolt, nut 4
16 Spring washer 2 16 Spring washer 4
21 Bush 2 21 Bush 2
22 Spacer 1set 23 Paking 2
23 Paking 2 24 Ring 2
24 Ring 2 31B Set screw 1set O
31A Set pin 1set O 32 Draw out screw 1set O
32 Draw out screw 1set O 41 Cover 1
41 Cover 1 42 Gasket 1 Y
42 Gasket 1 S 43 Cover bolt 4
43 Cover bolt 4 44 Cam lock washers 4
44 Cam lock washers 4 53 Thrust bush 1
51 Spring 4 54 Adpter 1
52 Guide ring 1 350A, 600A only 55 Adpter bolt 2
56 Cam lock washers 2

Consumables set contains parts marked with O.
Spare packing set contains parts marked with v .

Note: Parts marked with % in the Remarks column are consumable parts. When ordering a consumable parts set, specify a "Seat Ring
Set." The above parts will include a hex key (Part No. 21 hexagon socket locking screw for attachment and removal).



3. Precautions

3.1 Safety precautions

A WARNING 3.1.1 Product handling

1. Only a person who has thoroughly read and sufficiently understands the content of this manual should
assemble, operate, and maintain the product.

2. Follow legal and business regulations and wear protective gear such as a helmet, safety harness, safety
glasses, work gloves, and safety shoes when carrying out any work.

3. Do not climb onto or place heavy objects on the product. Doing so will not only damage the product, but
could also result in falling and other accidents.

A WARNING 3.1.2 Safety check

Before removing the device, check the following items to ensure that it can be removed safely.
1. Have you taken measures to prevent the product from falling or rolling away?
2. Are the product, flange, and piping surface temperatures cool enough to touch?
3. Is the pressure inside the pipe the same as atmospheric pressure, and has the fluid been purged?
4. Have sufficient safety measures been taken if the fluid inside the pipe is toxic, flammable, or corrosive?
5. Have relevant power sources, air sources, and other energy sources been shut off?
6. Are there any fluids harmful to humans stuck to the surface of the product or surrounding pipes?

Check the following items when restarting the device.
1. Are the product and the actuator securely fastened?
2. Is the exterior damaged or are there any missing parts?
3. Are there any tools attached to the product or piping?
4. Is there anything that could hinder the operation of the product (lever or handle operation, valve opening/
closing)?
5. Is it possible to safely evacuate in case of unexpected operation or leaks?



3.2 Transportation and storage

A WARNING 3.2.1 Transportation

1

. Heavy products (approximately 20 kg or more) should be moved using equipment or machinery rather than

relying on a person's strength alone. Check the catalog or product drawing issued by OKM for information
on the weight of the product.

. Works such as forklifts, cranes, and slings should only be operated by certified individuals within the

confines of legal and business safety regulations. Also make sure to follow ltem 3.2.2.

. When transporting the product, take sufficient measures, such as resting, to ensure that it is not scratched

or damaged. Scratches and other damage can result in leaks and corrosion.

. Use a container when transporting the product via sea routes. Sea breeze can corrode the product if a

container is not used.

. Use a box car or other enclosed vehicle when transporting the product via land to protect it from wind and

rain. Cover the product with a sheet when transporting it in an uncovered vehicle.

. Do not throw the product or place heavy loads on top of it.

A WARNING 3.2.2 Falls

1.

Before hoisting or lifting with a sling, carefully check the weight of the product and use equipment and
machinery that is capable of handling the weight. Take sufficient safety measures to ensure that no one
enters the area underneath the suspended load.

. Secure a safe foothold with sufficient lighting during transportation and avoid working on unstable piping.
. Properly secure the product during loading and unloading or shifting to prevent it from being dropped and

damaged.

. Do not use hooks on the handle to hoist or lift the product. Doing so is extremely dangerous, and can

result in damage or dropping the product. Use a nylon sling or other material that will not damage the
product and place it in a balanced position under the valve body neck when lifting the product.

A WARNING 3.2.3 Packaging

Other than the Air to closed single acting type cylinder, the product is shipped fully closed according to
actuator specifications. Take care not to scrach the edges of valve element, seat ring, or flange.



3.2 Transportation and storage (Continued)

Mandatory 3.2.4 Unpacking

1.0nly unpack the product directly before attaching piping. To protect the product from dust and other

2.

harmful substances and to avoid deterioration due to ozone and ultraviolet rays, do not leave the product
unpackaged and exposed for long periods of time. Doing so could result in a drop in performance,
contamination, discoloring, and deteriorated materials.

When opening the packaging with a knife, etc., take care not to scratch or damage the product.

Mandatory 3.2.5 Mandatory

To avoid a drop in performance, contamination, discoloration, and deteriorated materials, store the product in
the following ways.

1.

Do not store the product in direct sunlight, places subject to high temperatures and humidity, dusty or wet
locations.

. When storing the product, leave the cardboard packaging and protective packaging on the valve body and

store it indoors (Temperature: 0°C to 50°C, humidity: 70% or less).

. Humidity can weaken cardboard packaging, causing it to rip, resulting in damage to the product. Take care

to ensure that the packaging does not become wet.

. Do not store the product in areas with corrosive gas in the air. Doing so could corrode parts, resulting in

poor performance.

. During storage, do not allow the product to be dropped, tipped over, or shaken, and do not place heavy

loads on top of it. Doing so could result in poor performance.

. Do not stack the product during storage. Doing so could cause it to tip over, injuring others or damaging

the product. (See ltem 3.2.2)

. Store the product in a fully closed state, and open and close it once every three months.
. Do not store the product with heavy loads placed on the actuator. Doing so could result in poor

performance.

. When storing the product for a long period of time, coat plated parts (opening plate, bolts, nuts, etc.) with

anti-rust spray.



3.3 Installation and usage environment

A WARNING 3.3.1 Installation site and usage environment

Make sure you have sufficient work space in the installation site for actuator operation and wiring, and other
anticipated work such as pipe fitting and maintenance.
In the following installation sites and usage environments, special arrangements may be necessary to comply
with functional specifications and legal requirements. Contact a sales representative if you have any questions
during the planning phase.
1. Special usage environments not included on the specifications sheet
2. Example of a location which could result in significant damages to persons, property, or the environment
if the product malfunctions: High Pressure Gas Safety Act related equipment, Industrial Safety and Health
Law related equipment, nuclear power related equipment, medical equipment, vehicles, etc.

A Caution 3.3.2 Installation site environment

Implement the following measures depending on the environment of the installation site.

1. Avoid locations exposed to gas that includes salt content, corrosive gas, liquid chemicals, organic solvents
and steam, and seawater.

2. If there is a possibility that the product could come into contact with radiant heat, cover the product and
included equipment to protect them.

3. Do not submerge the product. When installed in a location where it could become wet at any time, cover
the product and included equipment to protect them.

4. When installed on the deck of a boat, etc., take measures to protect the product from salt damage.

Mandatory 3.3.3 Installation site and usage
environment temperature

When used outside the permissible temperature range, the seat ring and O-ring can be subject to heat
degradation and hardening, and differences in thermal expansion or contraction of parts can result in
malfunction, etc.
1. The ambient temperature of the installation site should remain within the ambient temperature range of
product specifications (Section 1.2).
2. When left in direct sunlight, ensure that the product and actuator do not exceed the maximum permissible
temperature.
3. Keep the product away from heat sources and install it in a location that remains within the ambient
temperature range. When used in particular near motors or engines, air compressors, boilers, etc., the
ambient temperature range may be exceeded.
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3.3 Installation and usage environment (Continued)

A Caution 3.3.4 Installation site vibration and shocks

Implement the following measures if the installation site is subject to vibration and shocks.
1. If the product is used in the following conditions, confirm the vibration, shock acceleration, etc. and
contact a sales representative.
Locations expected to be subject to excessive vibration or shock, exceeding 2G (0 - 150 Hz)
2. Securely tighten mountings and connections to keep them from becoming loose.
3. Implement anti-vibration measures to lessen vibration and shocks to equipment. Install piping supports
and anti-vibration materials.
4. Periodically inspect connections to ensure that they have not become loose or warped. Tighten bolts or
replace parts if there are any problems. If bolts come off, the product may fall out of its mounting or rotate
in an unexpected direction.

® Prohibited 3.3.5 Removing and replacing the
product and actuator

1. The actuator full close adjustment mechanism on the product determines the performance of the valve
seat seal. Therefore, when removing the actuator, mark it to ensure that the position remains the same
after reassembly by the method such as putting a matchmark.

2. Do not modify the product by removing the actuator and replacing it with a different type of actuator. The
product is not guaranteed if the actuator is replaced or modified.

A WARNING 3.3.6 Precautions when installing insulation

During test operation or normal operation, gland packing stress relaxation
can result in decreased tightening force leading to external fluid leaks. oSS
To prevent leaks from occurring, install insulation as long as it does not [ J] K1
interfere with gland bolt tightening. [Figure 3] S

A WARNING 3.3.7 Condensation

A difference in external and internal temperature can result in
condensation forming on the actuator.

Flange exterior / 4 \
diameter S Y Valve body

A WARNING 3.3.8 Selection precaution

During the pipe fitting process, remember that there is a recommended
pressure direction (direction of flow) for the product.

Insulation
cover

[Figure 3]




3.4 Pipe fitting precautions

Mandatory 3.4.1 Precautions before beginning pipe fitting

1.

The material of the seat ring and valving element limits the working pressure, fluid, and temperature range
of the product. Before beginning pipe fitting, make sure to check the specifications of the valve on the
nameplate, in the catalog, and on the drawings.

. Make sure there are sufficient footholds and lighting in the work space at the installation site.
. Secure the pipes with supports as necessary to ensure that excessive loads are not placed on the piping

due to the dead weight of the product or due to other tasks.

. Use a standardized flat face or raised face flange as indicated in product specifications (Section 1.2).
. Use carbon steel pipe, carbon steel pressure pipe, or stainless steel pipe greater than the "minimum pipe

diameter" shown in Section 6.1.

Mandatory 3.4.2 Precautions during pipe fitting

When connecting piping, pay attention to the following items.
From a safety standpoint, you should stop use and replace the product if it is struck and dented or damaged
in any way.

1.

A Caution —  Use of an impact wrench |

Thoroughly wash piping to remove any cutting chips, cutting oil, and any other debris from inside the pipe
before installation.

. Do not apply strong force to, hit with objects, or strike the product or piping. Rough handling can warp or

damage the product, leading to leaks and malfunction.

. The product has a designated pressure direction (direction of flow). During pipe fitting, make sure to align

the pipes in the direction of the arrows marked on the body.

. Avoid a piping configuration where the actuator is pointing downward.
. Do not climb onto or hit the product in order to insert it into piping.
. Always use a gasket between the pipe flange and valve. Use a joint sheet gasket or spiral gasket.

See the table in Section 6.2 for details on pipe gasket dimensions.

. The product seals in fluid when the pipe flange compresses the set ring using the compression force of

the gasket. To properly hold the set ring in place during pipe fitting, make sure the product and the center
of the flange are aligned. Utilize the centering sections on the top and bottom of the product body during
piping for easier centering. Operating the product while it is off-center can result in damage, malfunction,
outside leakage, and valve seat leakage.

. Check the following precautions when tightening pipe bolts. See ltem 4.1.1 for instructions on tightening.

Caution must be exercised when using a high-output impact wrench to connect pipes for
the butterfly valve or for tightening pipe bolts, as the impact wrench model or manner of
use can result in warping or damaging the valve body, seat ring, pipe flanges, pipe bolts,
etc. When using an impact wrench, make sure to use less than the "maximum allowable
value" for the maximum output as shown in the table below.

[Table 3] Maximum allowable torque for a metal flange (Unit: Nm)

Bolt type M16 | M20 | M22 | M24 | M27 | M30 | M33 | M36 | M39 | M45

Impact torque
(Nm)

250 | 500 | 650 | 850 [ 1200|1700 2300|3000 | 3900|6000

Note: Bolts must be coated with the proper t"ype of lubricant.

1"



3.4 Pipe fitting precautions

Prohibited

9. Never weld a pipe while it is connected. Immediately attaching the
product to a pipe flange directly after welding can cause heat damage
Wait until the
temperature has cooled sufficiently and remove welding spatter before

10. If the flange surface contacts the product seat ring as shown in [Figure 5],

to the seat ring and seriously affect the product.
attaching the product and piping. [Figure 4]

the flange may leak.

(Continued)

[Figure 4]

@ Excessive weld penetration

A larger interior diameter can

@ Sharp edge

A sharp corner or burr can
damage the surface of the flange.

or chamfering

result in a leaky flange.

@ Rough finish

An uneven seal surface can
result in a leaky flange.

[Figure 5]

Prohibited

11.

Accurately center the primary and secondary pipes and check for
paralielism and make sure there is no warping. Imprecise centering
can result in outside leakage, valve seat leakage, and malfunction.
[Figure 6]

Mandatory

12.

13.

14.

When attaching the product to a check valve or flexible coupling,
insert a shortened pipe in the space between. Failure to insert a
short pipe can result in the valving element contacting the check
valve or coupling during operation, resulting in malfunction, outside
leakage, and valve seat leakage. See Section 6.1 for valving element
protrusion dimensions.

Connect the product to the primary side of the curved pipe (elbow or
T). If it must be connected to the secondary side, ensure a straight
pipe distance that is five times greater than the diameter of the pipe
from the curved pipe. Connect the product so that the fluid velocity
is the same on the left and right sides in relation to its valve stem.
Unbalanced torque caused by fluid velocity or pressure distribution on
the valving element may occur when connected to the secondary side
in the direct vicinity of a curved pipe, adversely affecting the increased
operational ability, product performance, and product lifetime.

After piping is complete, open the product fully and confirm that the
valving element and flange interior are not contacting one another.

[mproper parallelism |

X

[ waped |

[Figure 6]




3.5 Handling precautions after piping is complete

After connecting piping, pay attention to the following items and
conduct a final check. Failure to conduct a check can result in
damage to the product or serious accidents.

1. Before beginning operation, remove any foreign objects from
inside and outside the pipes and clean the product.

2. Increase the internal pipe pressure before beginning operation
and make sure there are no leaks from the flange, gland,
or lower sections. When doing so, make sure the internal
pressure does not exceed the rated pressure of the valve.

A Caution

3. After the test operation bolts will be lengthened due to heat
expansion so retighten the bolts and nuts after pressure is
lowered. See 4.1.1 - 10 "Pipe bolt tightening procedures"
for instructions on how to tighten the bolts. If you find a leak
from the bottom of the product, check if the hexagon bolts
are loose. If you find a leak from the gland section, tighten the
gland section nuts. If you cannot stop the leak, completely
release the pipe internal pressure, remove the product from the
piping, and replace the consumable parts of the gland section
or lower section.

o Mandatory

4. When conducting a pipe pressure resistance test that includes
the product, open the valve fully and conduct the test below
the rated pressure.

5. If operations are ceased for a long period of time after piping is
completed, open and close the valve once every two weeks.

6. Do not fully close the product as an alternative to a blind
flange.

7. After the test operation or after a certain period of use, re-
tighten the pipe bolts and nuts after pressure is lowered. High-
temperature fluids in particular result in pipe gasket stress
relaxation, which loosens bolts and can result in leaky flanges.

Mandatory 3.5.1 Handling precautions
after piping is complete

Leak confirmed
. &

[Figure 7]
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3.5 Handling precautions after piping is complete (Continued)

A WARNING 3.5.2 Product operation precautions

1. Never tighten the product bolts, pins, or pipe bolts when the
pipe interior is pressurized. Doing so is dangerous, and could
result in fluid spraying out of the product or pipes.

2. Do not remove the actuator from the product when the
pipe interior is pressurized. Doing so could result in fast,
unexpected valve operation or cause the valve stem to fly out.

3. When using the product while it is partially opened (aperture),
make sure to leave it open to 30° or more. Closing it to 30°
or less during continuous use can increase the jet flow speed,
resulting in seat damage, pipe damage, vibration, and noise.

Stopper

Stopper
bolt

Prohibited

4. Do not loosen the stopper bolts on the actuator. The fully
closed position can be misaligned, causing a valve seat leak.
If the stopper bolts have been moved, follow Section 5.2
"Guidelines for adjusting valve body fully closed position" to
readjust the fully closed position.

A Caution

5. After piping is completed and before beginning operation,
open and close the valve once or twice.

6. After the test operation or after a certain period of use, re-
tighten the pipe bolts and nuts after pressure is lowered. High- [Figu re 8]

temperature fluids in particular result in pipe gasket stress
relaxation, which loosens bolts and can result in leaky flanges.



3.6 Maintenance and inspection

Mandatory 3.6.1 Daily inspection

Conduct the following during daily inspections.

[Table 4] Daily inspection

In: i
Inspection details Inspection location . spect.non Solution
instructions
Tighten pipe bolts
Pipe connection Visual
Valve and pipe centering/re-tightening
External fluid Disassemble for maintenance
leak Bottom, valve surface Visual (Replace consumable parts*1)
Replace vatve
Gland Visual Tighten bolts
Change opening angle, review flow rate and pressure
Noi Valve/ actuator exterior, pipe Visual
oLeIcl around valve, Isuat, Tighten bolts/nuts, remove source of vibration
vibration touch - -
bolts/nuts Disassemble for maintenance
(Check if any parts are damaged)
Bolts/nuts Visual, Tighten bolts/nuts
Bolts/nuts
loose touch Tighten after reducing pressure parts
Check via indicator to confirm if open/close position is
Is there any leakage fi correct
i s the d anylja? age from Auditory, Remove foreign objects by flushing with water while
alve seat secondary side? Visual, fully open (item 3.6.6)
leakage (Flow meter, pressure gauge, _
drain) measurement | Remove from piping (ltem 3.6.7). inspect and clean
Replace consumable parts*1
Check open/close position, ) B - —
Check valve L Visual, Check via indicator to confirm if open/ctose position is
operation ianuatTalisACpEERIG, Operating feel | correct
P Auto valve: Operation P &
Check f L
daricageor vave Valve surface Visual Immediately stop use and replace valve if damaged

*1 Consumable parts should be replaced after approximately two years of operating time. They may need to be replaced
earlier depending on the operating environment, however, you should use this time period as a reference for replacing
consumable parts (See Section 2.1 Exploded view).

Mandatory 3.6.2 Periodic inspection

Conduct a periodic inspection of the following items every two years.

[Table 5] Periodic inspection instructions

Inspection details

Inspection location

Inspection
instructions

Solution

Valving element
corrosion or damage

Valving element

Remove from
pipe, visual

Replace valve

Seat ring wear and

Seat ring

Remove from

Clean valving element and seat ring (Item 3.6.3)
Replace consumable parts*1

da ipe, visual
mage pipe. visu Replace valve
) Open/close
Valve operation status | Valve and actuator ) Replace actuator, replace valve
operation

*1 Consumable parts should be replaced after approximately two years of operating time. They may need to be replaced
earlier depending on the operating environment, however, you should use this time period as a reference for replacing
consumable parts (See Section 2.1 Exploded view).
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3.6 Maintenance and inspection (Continued)

Mandatory 3.6.3 Valve seat and body stopper cleaning

When using a pneumatic cylinder or electric motor, make sure to turn off the air source and power source
and absolutely ensure that the actuator is not moving before inserting your hand into the valve interior. It is
extremely dangerous if your hand is caught in a suddenly closing valving element. For single acting cylinders
in particular, you must make sure that the air source is off and the operating air pressure has been purged.
1. When removing the product from piping for cleaning during periodic inspections, use a clean waste cloth/
sponge and neutral detergent or alcohol to clean the seat ring without damaging it.
2. Use a waste cloth to clean the periphery of the flanging element.
3. Make sure there are no scratches or wear on the inside of the seat ring and the periphery of the valving
element.
4. Make sure there are no foreign objects stuck to the body stopper.

Mandatory 3.6.4 Replacing consumable parts

Always disassemble and reassemble the product in a clean location free of garbage and dust. For types and
replacement procedure of consumable parts, see Section 2.1 "Exploded view and part names" and Chapter 5
"Maintenance."

Mandatory 3.6.5 Rust prevention

Make sure to use the following designated rust-prevention agents.

[Table 6] Rust prevention
Application site Rust-prevention agent

Plated sections
Opening plate, bolts, nuts

Rust-prevention agent

A WARNING 3.6.6 Dealing with abnormalities

1. Follow legal and business regulations and wear protective gear such as a helmet, safety harness, safety
glasses, work gloves, and safety shoes when carrying out any work.

2. Take sufficient safety measures if the fluid inside the pipe is toxic, flammable, or corrosive.

3. Before tightening the pipe flange, always lower the pressure inside the pipe to return it to atmospheric
pressure. Also make sure that the pipe is sufficiently cool before tightening.

4. If operation is abnormal, foreign objects could be clogging the product, or the seat ring could be damaged.
Using the product without addressing the problem can result in damage to the product or serious
accidents. Follow the steps below to check the product.

(1) Fully open the valving element to rinse away the foreign objects.
(2) If step (1) above does not solve the problem, the seat ring could be damaged.
Remove the product from piping and inspect and clean it.



3.6 Maintenance and inspection (Continued)

A WARNING 3.6.7 Removing from/attaching to pipes

1. Before removing the product from piping, make sure to purge all remaining pressure and fluid from the
equipment and piping. Failure to do so can result in fluid spraying out of the product or unpredictable
operation.

2. Take necessary measures to prevent fluid from mistakenly flowing into the applicable pipe.

. If necessary, wait a while to ensure that internal fluid does not leak out when removing the product.

4. Fully close the product to ensure that the valving element does not come out from the interface before
removing it from or attaching it to the pipes. (For detailed procedures, see ltem 4.1.1.)

5. Leave the bottom nuts and bolts on and remove the valve. Attaching jack bolts between the flanges can
make the task easier.

w

A WARNING 3.6.8 Disposal

1. Dispose of the product as general industrial waste. It does not contain any materials that cannot be
processed as general industrial waste.

2. When separating materials for disposal, refer to the materials on the drawings for guidelines.

3. Dispose of the product according to national laws, local government and business regulations.

17
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4. Piping

4.1 Piping guidelines

4.1.1 Piping procedures

Thoroughly read Section 3.4 "Pipe fitting precautions” before beginning

piping procedures, and follow the steps below.

[~ A Caution

When attaching the product to a check valve, pump, or flexible
coupling, insert a shortened pipe in the space between. Failure
to do so could result in the pipe hitting the valve element during
operation, resulting in malfunction or leaks.

[Figure 9]

. Clean the flange surface that comes into contact with the product.

Remove any rust or foreign objects if present, and clean the
product with an appropriate solution (alcohol or neutral detergent).
[Figure 91 Remove all foreign objects from inside pipes before
connecting the product.

. Fully close the product before installing or removing it. [Figure 10]
. After aligning the center of both flanges, insert pipe bolts as shown

in the drawing and secure the product so that it does not fall.
[Figure 11]

. Set jack bolts as shown in the drawing and increase the distance

between flanges. Keep the flange distance approximately 6 to 10
mm from the valve interface width. Do not remove the jack bolts
until all pipe bolts have been attached. [Figure 12] [Figure 13]

. Do not use hooks on the handle to hoist the product. Use a nylon

sling or other material that will not damage the body and place it
in a balanced position under the product when lifting the product.
[Figure 13]

. The product has a designated pressure direction (direction of flow).

During pipe fitting, make sure to align the valve pressure direction
in the direction of the arrows marked on the body. Take care not to
scratch the surface of the valve flange. Forcing the flanges when
attaching pipes can damage the flange surface, resulting in leaks.
Always use jack bolts, etc. to secure sufficient distance between
flanges when inserting the product. [Figure 13]

. Insert a pipe gasket between both ends of the valve and the pipe

flange surfaces.

. After the product is fully inserted, insert pipe bolts as shown in the

piping guide. [Figure 14, 15]

. Remove the jack bolts after all pipe bolts have been attached.

// Nﬁosed

Ao

1
| r:"r;

[Figure 10]

Jack bo

It

Valve interface

+6-10mn

[Figure 12]

N
3. -
Pipe gasket /

ipe gasket

--1‘_ Jack bolt

[Figure 13]




4.1 Piping guidelines

10. Follow the procedures below to tighten pipe bolts so that the flange and
the product are properly centered and to prevent uneven tightening. The
product seals in fluid when the pipe flange compresses the seat ring using
the compression force of the gasket. To properly hold the seat ring in place
during pipe fitting, make sure the product and the center of the flange are
aligned. Utilize the centering ribs during piping for easier centering. Operating
the product while it is off-center can result in damage, malfunction, outside
leakage, and valve seat leakage.

% When using an impact wrench, make sure to refer to item 3.4.2.

| o

. i -
::“\_ _d?_,/"//r"
“‘Q;u:__/’

Piping guide

Pipe tap

[Figure 14]

(Continued)

Jack bolt

B A Caution

Pipe bolt tightening procedures

If there are no appropriate in-house tightening procedures, tighten the nuts and

bolts as shown below.
1. Clean each nut and bolt and apply lubricant. (Do not use rusted or damaged
nuts or bolts.)

. Tighten the nuts and bolts by hand in no particular order.

. Tighten bolts in any order using approximately 20% torque.

. In diagonal order (See Figure on right), tighten bolts using approximately 70% torque.

. Tighten bolts in diagonal order using100% torque.

. Again, tighten bolts in diagonal order using100% torque.

. Tighten bolts in clockwise order using100% torque. Pipe gasket stress
relaxation can cause bolts to loosen once they have been tightened. Always
re-tighten 6 and 7 and repeat until all bolts are evenly tightened.

~N O OBk WN

@

Example of bolt tightening order

[Figure 16]

11. Temporarily tighten the flanges at both ends, and fully tighten the product so
that the flange and the product are properly centered. ([Figure 17]

12. After piping is complete, open and close the product to make the operation
from fully open to fully closed is smooth.

Flanges at both ends

[Figure 17]
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5. Maintenance

5.1 Guidelines for removing and assembling the valve body and actuator

A Caution Before attaching and removing the actuator while the product is attached to piping, confirm that the
internal pipe pressure is equal to atmospheric pressure, and that internal fluid has been purged.

80A - 600A 700A - 1000A 1200A - 1600A

iy gl b
SR e Hexagon nut W ? tud bol
e ——— il ), 3 kot
¢ _Nord-Lock A‘:Inl >
i = — B thermial
insulation gasket

thermal

. _Insulation gasket

[Figure 18] [Figure 19] [Figure 20]

5.1.1 How to remove the actuator

Thoroughly read Section 3.4 "Pipe fitting precautions" before beginning piping procedures, and follow the steps below.
1. Secure the bottom of the body with a vice or press. When doing so, make sure not to scratch the flange surfaces.
2. Remove the hexagon nuts securing the body and yoke.

3. Lift the actuator up and remove it from the body. When doing so, the joint may also be pulled up with the yoke,
so take care not to drop the joint.

5.1.2 How to assemble the actuator

1. Secure the bottom of the body with a vice or press and set the opening angle to the fully open position. When
doing so, make sure not to scratch the flange surfaces.

2. Set the actuator to the fully open position.

3. Attach an insulating gasket to the body where the stud bolts are screwed in.

4. Insert the joint between the body and yoke, attach the actuator, and secure with hexagon nuts and Nord-Lock
washers. When doing so, take care to make sure the joint index matches the angle of the valving element.

5. Follow Section 5 "Guidelines for adjusting fully closed position" to adjust the fully closed position.




5.2 Guidelines for adjustingthe valve body fully closed position

5.2.1 Guidelines for adjusting fully closed position (80A - 600A)

1

4.

5
6
7

. Set the valve to the fully open position.
2.
3.

Loosen hexagon nut A-(2) and hexagon bolt A-(1).

Fully close the valve and make sure that hexagon bolt A-(1)
is free. (If not, further loosen hexagon bolt A-(1).)

Tighten it until it lightly touches hexagon bolt A-(1). (Do not
use excessive force to tighten with a tool such as a wrench.)

. Set the valve to the fully open position.
. Tighten hexagon bolt A-(1) 1/4 turn.
. Tighten hexagon nut A-(2) so that hexagon bolt A-(1) does

not rotate.

Hexagon bolt A-(1

Hexagon nut A-(2)

[Figure 21]

5.2.2 Guidelines for adjusting fully closed position (700A - 1600A)

1.
2.

(0]

Set the valve to the fully open position.
Loosen hexagon nut C-(2) and hexagon socket locking
screw C-(1).

. Fully close the valve and make sure that hexagon socket

locking screw C-(1) is free. (If not, further loosen hexagon
bolt and hexagon socket locking screw C-(1).)

. Tighten it until it lightly touches hexagon socket locking

screw C-(1). (Do not use excessive force to tighten with a
tool such as a wrench.)

. Set the valve to the fully open position.
. Tighten hexagon socket locking screw C-(1) 1/4 turn.
. Tighten hexagon nut C-(2) so that hexagon socket locking

screw C-(1) does not rotate.

[Figure 22]

Hexagon
_nut C42)

Hewagon socket
head bolt C.1)
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5.3 Guidelines for adjusting valve body fully open position

5.3.1 Guidelines for adjusting fully open position (80A - 600A)

5.
6.

. Set the valve to the fully close position.
. Loosen hexagon nut B-(2) and hexagon bolt B-(1). Turn

hexagon bolt B-(1) clockwise to make the fully open position
shallower, and turn it counterclockwise to make it deeper.

. Set the valve to the fully open position.
. Check the indicator position to make sure it is turned

90° from the fully closed position. If the fully open angle
is misaligned, return to step 1 and repeat adjustment
procedures.

Set the valve to the fully close position.

Tighten hexagon nut B-(2) so that hexagon bolt B-(1) does
not rotate.

. Loosen hexagon nut D-(2) and hexagon bolt D-(1). Turn

hexagon bolt D-(1) clockwise to make the fully open position
shallower, and turn it counterclockwise to make it deeper.

. Set the valve to the fully open position.
. Check the indicator position and check to make sure it is

turned 90° from the fully closed position. If the fully open
angle is misaligned, return to step 1 and repeat adjustment
procedures.

. Set the valve to the fully close position.
. Tighten hexagon nut D-(2) so that hexagon socket head bolt

D-(1) does not rotate.

[Figure 23]

5.3.2 Guidelines for adjusting fully open position (700A - 1600A)

. Set the valve to the fully close position.

Hexagon
mut 01}

Hexagon socket
head bolt 0-2) @ Hexagon socket
2 heat! bolt C{1)

[Figure 24]




5.4 Gland disassembly and assembly guidelines

A Caution

Before replacing this component, make sure the pressure inside the pipe is equal to atmospheric pressure,
and that the interior of the pipe is at room temperature. Also, do not replace the component until you can
confirm that any fluid left in the device is not harmful to human health.

80A - 600A

700A - 1600A

: Gland flange
J Gland

+\ Gland packing

i Packing washer
Gland bolt

[Figure 25]

. Gland nut

w_ Spring washer

T~._Gland flange
Gland

Packing washer

Gland bolt

[Figure 26]

5.4.1 Disassembly

1. Remove the valve actuator.
2. Remove the gland nut, gland flange, and gland.
3. Remove the gland packing. [Figure 27]
(Use a gland packing removal tool, etc. to remove the packing.)
4. Use a cloth to clean the stem, inside the body gland box, and the washer.

5.4.2 Assembly

1. Insert the packing washer.

2. Insert gland packing by pushing the seal packing with the adapter packing.
Make sure the cuts in the packing alternate sides. Take care not to scratch
the packing.

3. Attach the gland and gland flange, and tighten the gland nut to the
designated torque. (See Table 7)

When finishing, take care not to allow tightening to become uneven.

4, Attach the actuator. If there are any leaks
or once the temperature increases, tighten
the bolts as necessary.

Gland packing
removal tool

b [
S ="

D1 Flexible shaft II

Hexagon

Ly

Corkscrew

[Figure 271

Gland packing detail

drawing

Adapter packing

Seal packing
Pt il -

; Adapter packing

[Figure 28]
[Table 7] Initial tightening torque table
Nominal | goa | 100A | 1254 | 150A | 200A | 250A | 3004 | 350A | 400A | 450A | S00A | 600A | 700A | BOOA | 900A | 1000A 12004 1400A| 1600A
Tightening
torqueNee| 7 | 7 [ 12| 12|17 | 25| 28 | 51|57 |78 [111]129| 63 | 86 | 90 | 95 | 135220 | 250
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5.5 Seat ring disassembly and assembly guidelines

80A - 600A 700A - 1600A
Sealing
Set screw
Sealing
Set screw

Hexagon socket head bolt

[Figure 29] [Figure 30]

A Caution For safety purposes, never operate the valve using the actuator during this task.

5.5.1 Disassembly

1. Keep the valve slightly more open than the fully closed
position.

2. [80A - 300A] Tighten the two set screws on the set ring
with a hexagon wrench, and pull out the set ring. For
350A - 1600A, after removing the set ring hexagon
socket head bolts, tighten the set screw and pull out
the set ring.

3. Remove the seat ring and gasket.

5.5.2 Assembly

1. Set the valve to the fully closed position.

2. Attach the gasket, seat ring, and gasket to the valve
body in that order.

3. For 80A - 300A, align the valve body set pin with the set
ring set pin hole position and attach the set ring. For
350A - 1600A, after attaching the set ring, tighten the
hexagon socket head boilt.

4. Screw the hexagon socket locking screw into the set
ring hole.

5. Make sure the set screw is not sticking out from the set [Figure 31]

Set ring Seat side

Set screw Indentation

ring.



5.6 Replace bottom gasket

80A - 600A 700A - 1600A

\ Disc spring

Bolt Bottom cover

Nord-Lock

[Figure 32] [Figure 33]

Before replacing this component, make sure the pressure inside the pipe is equal to
. atmospheric pressure, and that the interior of the pipe is at room temperature.
ACautlon Also, do not replace the component until you can confirm that any fluid left in the
device is not harmful to human health.

1. Loosen the bolts and replace them along with the Nord-
Lock washers. <Disc spring information>
2. Remove the gasket and bottom cover. 1. Make sure all disc spring combinations are
3. Clean the body and bottom cover, and remove all debris. “in series."
4. Put a new gasket onto the body. In series (Face-to-face)
(If the disc spring is also removed, insert it in series in o
. . . === s, e
combination with the body.) @é% %
5. Attach the bottom cover to the body. = : .-
Attach and tighten the hexagon bolts and Nord-Lock
washers.

In parallel (Same direction)

2.Disc springs increase tightening force,
however, keep tightening until there are no

gaps.

e
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6. Piping data

6.1 Minimum inner piping diameter and valving element protrusion
dimensions when fully open

T E-E DETAIL
2 “"?1
= ry _____‘.j-
- U Oft— L
o i
— L 5 J
B1 L B2
[Figure 34]
- Face to Face |Disc Diameter Minimum | Min.Pipe I.D.

ze L D Al B1 A2 B2 Clearance C

80A 46 72 64 17 52 13 2 69

100A 52 93 79 21 79 23 2 84
125A 56 120 109 33 108 34 2 113
150A 56 144 135 45 135 46 2 139
200A 60 193 189 72 184 64 3 195
250A 68 243 239 92 235 86 3 245
300A 78 292 288 114 283 104 3 294
350A 78 327 323 131 319 121 3 330
400A 102 365 360 140 353 128 3 366
450A 114 414 408 157 403 148 3 414
500A 127 462 456 177 449 164 3 462
600A 154 569 562 219 555 203 3 569
700A 165 675 668 267 661 250 6.5 682
800A 190 771 762 301 757 287 6.5 776
900A 203 873 867 350 858 328 6.5 880
1000A 216 973 967 395 958 370 6.5 980
1200A 254 1174 . 1162 473 1157 455 6.5 1175
1400A 279 1373 1363 566 1355 536 6.5 1377
1600A 318 1573 1566 653 1553 612 6.5 1579

¥ Minimum Clearance conform to JIS B 2032 (80A - 600A) , Large diameter is OKM standards (700A - 1600A) .
¥ Piping Gasket shall be spiral wound gasket nominal thickness 4.5 mm (3.2 mm after tightening) .

Note: The butterfly valve valving element protrudes into piping when fully open. When using piping or a flange that is less than the
minimum inner diameter, insert a spacer, etc. in between the product and flanges.



6.2 Pipe gasket dimensions

Always use the following dimensions for EXV series butterfly
valve pipe gaskets.

27/ i
% Remember that caution is needed as dimensions differ < R \
from general standardized items. : |, oD :
HD2
* When selecting a spiral gasket type, use a gasket with #D3 -
inner and outer rings. D4
* Use high-strength alloy steel SNB-7 or above for pipe .
bolts. [Figure 35]
* Materials: (Valqua brand) V#6596, V#8596 or equivalent
items
JIS 10K flange/PN10 flange Unit : mm
. D4
Nominal
. D1 D2 D3
CEEIE JIS 10K PN10
50 61 69 90 104 109
65 74 82 104 124 129
80 85 93 120 134 144
100 111 119 139 159 164
125 136 144 174 190 194
150 158 170 203 220 220
200 211 224 250 270 275
250 256 278 313 332 330
300 316 329 358 377 380
350 354 366 400 422 440
400 400 417 457 484 491
450 443 470 518 539 541
500 500 520 570 594 596
600 600 620 670 700 698
700 698 726 776 810 813
800 800 828 878 920 920
900 902 931 981 1020 1020
1000 1003 1033 1083 1124 1127
1200 1206 1240 1302 1344 1344
1400 1408 1444 1508 = 1551
1600 1608 1648 1720 = 1775
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6.2 Pipe gasket dimensions

Always use the following dimensions for EXV series butterfly
valve pipe gaskets.

(Continued)

% Remember that caution is needed as dimensions differ e \\\\\\\&\T’i-- { m‘* _(
from general standardized items. - EE— oD !
@ D2
* When selecting a spiral gasket type, use a gasket with D3
inner and outer rings. D
* Use high-strength alloy steel SNB-7 or above for pipe
bolts. [Figure 36l
* Materials: (Valqua brand) V#6596, V#8596 or equivalent
items
JIS 5K flange Unit : mm
; D4
Ty D1 D2 D3 T
50 61 69 83 93
65 74 82 104 118
80 85 93 119 129
100 111 119 139 149
125 136 144 174 184
150 158 170 203 214
200 211 224 250 260
250 256 278 313 325
300 316 329 358 370
350 354 366 400 413
400 400 417 457 473
450 443 470 517 533
500 500 520 567 583
600 600 620 670 691
700 698 726 776 796
800 800 828 878 900
900 902 931 981 1000
1000 1003 1033 1080 1100
1200 1206 1240 1300 1320




6.3 Pipe bolt dimensions

ExVHH (JIS 10K)

T ) —
h
- - . . - - - B
\ = -
== L =
13 L2
L1
[Figure 371
FLENGE JIS10K STEEL FLANGE
MATERIAL Hex-Bolt : SNB7, NUT : 545C
el S Hex-Bolt « Nut Hex-Bolt Weight
) dxL1xL3 Qty d x L2 Qty ke)
80A M16 x 110 x 38 8 = - 2.0
100A M16 X 120 X 38 8 = - 2.2
125A M20 x 130 X 52 8 - - 37
150A M20 x 140 x 52 8 - == 3.9
200A M20 X 140 X 52 12 = = 5.8
250A M22 X 160 X 56 12 = - 7.8
300A M22 x 170 X 56 12 M22 x 055 8 10.0
350A M22 X 170 X 56 12 M22 X 055 8 10.0
400A M24 x 200 X 60 12 M24 X 055 8 13.7
450A M24 x 220 X 73 16 M24 X 060 8 18.6
500A M24 x 230 X 73 16 M24 X 060 8 19.2
600A M30 X 270 X 85 20 M30 X 070 8 443
700A M30 x 280 X 85 20 M30 X 075 8 46
800A M30 X 310 X 85 24 M30 X 075 8 58
900A M30 x 330 X 85 24 M30 X 080 8 61
1000A M36 X 350 x 97 24 M36 X 085 8 96
1200A M36 X 400 X 97 28 M36 X 090 8 122
1400A = - - == =
1600A == = = = =
Remark

# A hexagon nut uses a Heavy hex Nut.
% A Piping gasket uses a spiral gasket.
% A Piping gasket is calculated by nominal thickness 4.5 mm  (tightening thickness 3.3 mm).
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6.3 Pipe bolt dimensions

ExVHH (JIS 5K)

L3 L2 -
L1 N
[Figure 38]
FLENGE JIS5K STEEL FLANGE
MATERIAL Hex-Bolt : SNB7, NUT : S45C
Nominal Size Hex-Bolt » Nut Hex-Bolt Weight
i dx L1 xL3 Qty d x L2 Qty kg)
80A M16 X 110 X 38 4 = = 1.0
100A M16 X 120 X 38 8 = - 2.2
125A M16 X 120 X 38 8 = - 2.2
150A M16 X 120 X 38 8 - = 2.2
200A M20 X 140 x 52 8 = = 3.9
250A M20 X 150 x 52 12 = = 6.1
300A M20 X 160 X 52 8 M20 X 045 8 5.6
350A M22 X 170 X 56 8 M22 x 050 8 7.2
400A M22 X 190 X 56 12 M22 x 050 8 10.6
450A M22 X 200 X 56 12 M22 x 055 8 11.1
500A M22 X 220 X 69 16 M22 X 055 8 15.1
600A M24 x 250 X 73 16 M24 X 060 8 20.3
700A M24 x 260 X 73 20 M24 x 060 8 255
800A M30 X 300 X 85 20 M30 X 065 8 47.6
900A M30 X 310 x 85 20 M30 x 070 8 49.0
1000A M30 X 330 X 85 24 M30 X 070 8 60.7
1200A M30 X 370 x 85 28 M30 x 075 8 77.0
1400A . = S - =
1600A - = - - =
Remark

* A hexagon nut uses a Heavy hex Nut.
¥ A Piping gasket uses a spiral gasket.
¥ A Piping gasket is calculated by nominal thickness 4.5 mm (tightening thickness 3.3 mm).




6.3 Pipe bolt dimensions

ExVHH (ISO7005-1 PN10)

L3

—

L2

- L1 -
[Figure 39]
FLENGE ISO7005-1 PN10 STEEL FLANGE TYPE12
MATERIAL Hex-Bolt : SNB7, NUT : S45C
Nominal Size Hex-Bolt « Nut Hex-Bolt Weight
= dx L1 xL3 Qty dx L2 Qty ke)
80A M16 X 120 X 38 8 - - 2.2
100A M16 X 130 X 44 8 - - 2.3
125A M16 X 130 X 44 8 - ~ 3.3
150A M20 X 140 X 52 8 - - 3.9
200A M20 X 150 X 52 8 - - 4.1
250A M20 X 160 X 52 12 - - 6.4
300A M20 X 170 X 52 8 M20 X 055 8 6.0
350A M20 X 170 X 52 12 M20 X 055 8 8.3
400A M24 X 200 X 60 12 M24 X 055 8 137
450A M24 x 210 X 60 16 M24 X 060 8 18.1
500A M24 X 230 X 73 16 M24 X 060 8 19.2
600A M27 X 270 X 79 16 M27 x 070 8 28.7
700A M27 X 270 X 79 20 M27 x 070 8 35
800A M30 x 310 X 85 20 M30 x 070 8 49
900A M30 X 320 X 85 24 M30 x 075 8 59
1000A M33 X 340 x 91 24 M33 x 075 8 73
1200A M36 X 390 X 97 28 M36 X 085 8 119
1400A M39 x 420 x 103 32 M39 x 090 8 173
1600A M45 x 480 X 115 36 M45 X 100 8 297
Remark

¥ A hexagon nut uses a Heavy hex Nut.
% A Piping gasket uses a spiral gasket.
% A Piping gasket is calculated by nominal thickness 4.5 mm (tightening thickness 3.3 mm).
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6.3 Pipe bolt dimensions

ExV (JIS 10K)

—

NN i j o JAI——-
L3 . L2
L1 R
[Figure 40]
FLENGE JIS10K STEEL FLANGE
MATERIAL Hex-Bolt : SNB7, NUT : S45C
Nominal Size Hex-Bolt « Nut Hex-Bolt Weight
I dxL1xL3 Qty dx L2 Qty (ke)
80A M16 X 110 X 38 8 = = 2.0
100A M16 x 120 x 38 8 - - 2.2
125A M20 X 130 X 52 8 = = 3.7
150A M20 X 140 x 52 8 - == 3.9
200A M20 X 140 X 52 12 et = 5.8
250A M22 X 160 X 56 12 - = 7.8
300A M22 X 170 X 56 12 M22 X 050 8 9.9
350A M22 X 170 X 56 12 M22 x 050 8 2.9
400A M24 x 200 X 60 12 M24 x 055 8 13.7
450A M24 x 220 X 73 16 M24 X 060 8 18.6
500A M24 x 230 X 73 16 M24 X 060 8 19.2
600A M30 x 270 x 85 20 M30 x 065 8 441
700A M30 x 280 x 85 20 M30 x 070 8 45.4
800A M30 X 310 X 85 24 M30 X 075 8 58.1
900A M30 X 330 x 85 24 M30 x 080 8 61.2
1000A M36 X 350 x 97 24 M36 x 080 8 95.5
1200A M36 X 400 x 97 28 M36 X 085 8 121.6
1400A = = = - -
1600A = = — - -
Remark

* A hexagon nut uses a Heavy hex Nut.
% A Piping gasket uses a spiral gasket.
% A Piping gasket is calculated by nominal thickness 4.5 mm (tightening thickness 3.3 mm).




6.3 Pipe bolt dimensions ExV (JIS 5K)

I I p—
—t= - = = = ;TI;— o —= = = -+ ©
S S—
L3 . |l L2
L1
[Figure 41]
FLENGE JIS5K STEEL FLANGE
MATERIAL Hex-Bolt : SNB7, NUT : $45C
Nominal Size Hex-Bolt « Nut Hex-Bolt Weight
2 dxL1xL3 Qty dx L2 Qty (ke)
250A M20 X 150 X 52 12 - - 6.1
300A M20 X 160 X 52 12 - - 6.4
400A M22 X 190 X 56 16 - - 11.8
500A M22 X 220 X 69 16 M22 X 055 8 15.1
Remark

% A hexagon nut uses a Heavy hex Nut.
¥ A Piping gasket uses a spiral gasket.
% A Piping gasket is calculated by nominal thickness 4.5 mm (tightening thickness 3.3 mm).
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6.3 Pipe bolt dimensions

ExV (1ISO7005-1 PN10)

— - —_—
i — \:IL I
N S il _I . ; |
|13 12
L L1
[Figure 42]
FLENGE ISO7005-1 PN10 STEEL FLANGE TYPE12
MATERIAL Hex-Bolt : SNB7, NUT : S45C
Nominal Size Hex-Bolt « Nut Hex-Bolt Weight
b dx L1 xL3 Qty dxL2 Qty ke)
80A M16 x 120 x 38 8 - - 2.2
100A M16 x 130 X 44 8 - - 2.3
125A M16 X 130 X 44 8 - - 2.3
150A M20 X 140 X 52 8 - - 3.9
200A M20 X 150 X 52 8 - - 4.1
250A M20 X 160 X 52 12 - - 6.4
300A M20 X 170 X 52 8 M20 X 050 8 5.9
350A M20 X 170 X 52 12 M20 x 050 8 8.2
400A M24 X 200 X 60 12 M24 x 055 8 13.7
450A M24 x 210 X 60 16 M24 x 060 8 18.1
500A M24 x 230 X 73 16 M24 x 060 8 19.2
600A M27 x 270 x 79 16 M27 X 065 8 285
700A M27 X 270 X 79 20 M27 X 065 8 347
800A M30 X 310 X 85 20 M30 x 070 8 49.0
900A M30 x 320 x 85 24 M30 x 075 8 595
1000A M33 X 340 x 91 24 M33 x 075 8 72.9
1200A M36 x 390 X 97 28 M36 x 080 8 119.0
1400A M39 x 420 X 103 32 M39 x 085 8 172.2
1600A M45 x 480 X 115 36 M45 x 095 8 296.1
Remark

#* A hexagon nut uses a Heavy hex Nut.
% A Piping gasket uses a spiral gasket.

% A Piping gasket is calculated by nominal thickness 4.5 mm (tightening thickness 3.3 mm).




7. Troubleshooting

7.1 Malfunctions and solutions

Symptom

Main cause

Solution

1. Leak from body and
pipe flange

=

L
==pa
S
@ [Figure 43]

Pipe bolts are loose or only
partially tightened

After lowering the pressure, loosen the pipe bolts,
and re-tighten them evenly in a diagonal pattern.
(Item 4.1.1-10 "Pipe bolt tightening procedures")

Pipe flange surface scratched,
debris or foreign objects
attached

Remove the valve and repair or clean the pipe
flange surface. After cleaning, reattach the valve.
(item 3.4.2-1)

Misaligned flange or piping

Remove the valve, and make the pipe flange center
and parallel. (ltem 3.4.2-6,10)

Valve improperly centered

Loosen the bolts, and recenter the valve. (ltem
3.4.2-6,10)

Forgot to put in pipe gasket
or used the wrong type/
dimensions

Insert the proper gasket between the pipe flange
and valve. (ltem 3.4.2-5)

2. Leaks from gland
bottom

lal

T

[Figure 44]

Gland bolt loose
Gland packing worn/
deteriorated

Tighten the gland bolts. Replace the gland packing
if this does not solve the problem.

Bottom bolt loose
Bottom gasket deteriorated

If the hexagon bolts are loose, re-tighten them.
Replace the bottom gasket if this does not solve the
problem.

Body/valve stem warped

The body may become warped if there is external
force on, or a support is securing the valve body.
Also make sure the valve stem is not warped with a
visual check. If it is, the valve must be replaced.

Body damage

If the body is cracked or damaged, immediately
cease use and replace the valve.

3. Valve seat leakage

i
Lml

[Figure 45]

Component corrosion

due to mistaken material
selection according to fluid
specifications

Replace the valve with one that uses the appropriate
materials. Contact a sales representative for
details.

Product specifications and
fluid specifications are not
compatible

Use the product within the scope of specifications
(temperature, pressure, flow rate, fluid type).

The valving element and seat
ring are damaged due to
foreign objects caught in the
pipe

Replace the seat ring if it is damaged. Replace the
valve if you can see something wrong on the edge
of the valving element.

Misaligned valving element
fully closed position (actuator
mounting bolt loose, etc.)

Clean the valve seat and body stopper (Item 3.6.3)
and secure the proper fully closed position (Section
5.5). Also, make sure that actuator output is
correct.
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7.1 Malfunctions and solutions

(Continued)

Symptom

Main cause

Solution

3. Valve seat leakage

[Figure 46]

Valve stem twisted due to
increase in opening/closing
torque

Replace the valve.

Uneven compression between
seat ring and valving element
due to partially tightened pipe
bolts

Loosen pipe bolts, check valve and flange
centering, and re-tighten the bolts. (ltem 4.1.1-10
"Pipe boilt tightening procedures")

Seat ring wear and
deterioration due to long-
term usage/frequent opening/
closing

Replace the seat ring.

4. Valve does not operate
Abnormal operation

[Figure 47]

Valving element is interfering
with piping or other device

Insert a short pipe or spacer between the valve and
flange to avoid interference. (Section 6.1) Because
of the high possibility of damage to the valving
element seal in this case, remove it and perform a
check.

Valve warped/damaged

Check the exterior to make sure there is no
warping, denting, scratch, or corrosion on the body,
valving element, or valve stem. Replace the valve if
you can see any of these signs.

Actuator component damage

See the actuator instruction manual for details.

Pipe bolts are loose or only
partially tightened, valve is
improperly centered,

pipe flange is off center/
parallel or warped

If the bolt tightening force or contact surface is
uneven, the valve seat pressure will be uneven,
resulting in increased torque. Loosen the bolts and
re-tighten them diagonally. (Items 3.4.2-6, 10 and
4.1.1-10 "Pipe bolt tightening procedures")

Increased torque due to
foreign objects caught in pipe

Fully open the vale to rinse away the foreign
objects. (ltem 3.6.6-4) Because of the high
possibility of damage to the valving element seal in
this case, remove it and perform a check.

Powdered foreign matter
inside the pipe is stuck in
bearings

If there is rust powder or other powdered foreign
matter inside the pipe, it can prevent the valve stem
from rotating if it becomes stuck in the bearings. If
you suspect this is the case, remove and clean the
valve.

Product specifications and
fluid specifications are not
compatible

When using an automatic valve, select the
actuator size according to your usage conditions
(temperature, pressure, flow rate, fluid type). When
usage conditions change, insufficient actuator
torque can result in the product not functioning.
Contact a sales representative.




7.1 Malfunctions and solutions

(Continued)

Symptom

Main cause

Solution

4. Valve does not operate

Abnormal operation

[Figure 48]

Not achieving the actuator
rated output
(For an automatic valve)

Check the following for a cylinder.

1. Are the rated air pressure and supply amount
being secured?

2. Is the bypass valve closed?

3. Is the operating air stop valve open?

4. Is the speed controller opening correctly?

5. Did you remember to remove the exhaust port
plug?

Check the following for an electric motor.
1. Is the power supply voltage rated as specified?
2. Is the motor receiving the correct voltage?
3. Is the thermal protector functioning?
4. Are two or more actuators running on one
switch?
5. Is there water inside the electric motor?

See each actuator instruction manual for details.

Abnormal force on the valve
causing it to warp

If a support is attached to the valve neck or
actuator, it may have enough force to warp the
valve. Remove the support and check. Also, if the
product is interfering with other equipment or the
building, ensure that it does not do so.

Valving element abnormal
interference due to seat ring
damage or warping

Replace the seat ring. Replace the valve if you can
see something wrong on the edge of the valving
element.

Damage to parts of valving
element, valve stem, body,
joint, etc.

If none of the above applies, valve parts may be
damaged. Contact a sales representative, as some
parts may need to be replaced.
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8. Technical Documentation

8.1 Technical documentation Valve CV value

1P000NE=TS Flow characteristics
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Opening angle Opening angle
Nominal Cv value
diameter 10° 20° 30° 40° 50° 60° 70° 80° 90°
80A 11 32 56 87 125 170 205 225 220
100A 23 53 87 140 210 300 400 465 470
125A 32 65 110 195 310 455 630 770 830
150A 50 98 175 295 470 700 990 1300 1400
200A 85 175 305 520 840 1250 1850 2450 2650
250A 125 260 460 810 1300 2000 2900 3950 4500
300A 175 360 630 1150 1850 2850 4200 5700 6500
350A 305 630 1050 1800 2750 4050 5900 7500 8100
400A 380 790 1300 2300 3500 5100 7000 8900 9600
450A 480 990 1650 2850 4400 6500 8900 11400 12300
S00A 580 1200 2050 3550 5500 8000 11000 14000 14900
600A 840 1650 2850 5000 7900 11600 16800 21300 23900
700A 1200 2350 3900 6600 10400 15300 22700 31300 34700
800A 1650 3050 5100 8600 13600 19900 29100 40800 45600
900A 1850 3500 6100 10600 17000 25600 37700 52000 59400
1000A 2100 4150 7300 12900 20900 31700 47400 64900 76000
1200A 2900 5700 10300 18100 29800 45600 68700 99500 115100
1400A 3650 7300 13500 24300 40200 62300 94900 134300 160500
1600A 4600 9100 16800 31000 52000 80700 123400 176300 209200




8.2 Technical documentation Actuator documentation

Valve Type Valve Size Cylinder Size M.O.P Alr Volume Air Consumption
(bar) %1 (NL) %2 (N %23
80A AT201U-S12A 8 0.35 2.5
100A AT251U-512A 8 0.55 4.0
125A AT301U-S12A 8 0.75 5.0
150A AT351U-S12A 8 1.20 8.5
200A AT451U-512A 8 2.45 17.0
250A AT501U-512A 8 3.15 22.0
300A AT551U-512A 8 4.30 29.5
350A AT601U-S12A 8 5.95 415
400A AT651U-S12A 8 10.0 69.5
ExVHH 450A AT601U-DA 8 15.5 110
500A AT601U-DA 8 15.5 110
600A AT651U-DA 8 25.5 175
700A EPTS108-240-DA 12 19.5 135
800A EPTS108-295-DA 10 29.5 205
900A EPTS108-340-DA 7.5 39.0 270
1000A EPTS110-340-DA 10 46.5 320
1200A EPTS130-385-DA 12 77.0 535
1400A EPTS160-485-DA 10 148 1025
1600A EPTS160-535-DA 8.5 180 1250
80A AT201U-512A 8 0.35 2.5
100A AT251U-512A 8 0.55 4.0
125A AT301U-512A 8 0.75 5.0
150A AT351U-512A 8 1.20 8.5
200A AT401U-S12A 8 1.55 11.0
250A AT501U-512A 8 3.15 22,0
300A AT551U-S12A 8 4.30 295
350A AT551U-S12A 8 4.30 29.5
400A AT601U-512A 8 5.95 415
ExVLL 450A AT651U-S12A 8 10.0 69.5
500A AT701U-512A 8 14.5 105
600A AT751U-512A 8 20.0 140
700A EPTS106-240-DA 8 15.0 105
800A EPTS108-240-DA 12 19.5 135
900A EPTS108-295-DA 10 295 205
1000A EPTS110-295-DA 12 35.0 245
1200A EPTS110-340-DA 10 46.5 320
1400A EPTS110-435-DA 6 755 525
1600A EPTS130-435-DA 10 98.0 680
Note:

1 M.O.P - Maximun Operating Pressure.
%2 The above air volime and consumption are for one reciprocation (cycle).

(Double acting : open and shut, Single acting : open or shut)

% 3 Air supply pressure 6bar.
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Warranty Period

The warranty for delivered items is 18 months from the date of shipment from our factory, or one year from the date of test
operation, which ever is earlier.

Scope of Warranty and Disclaimer

If the product malfunctions during the above warranty period due to manufacturing faults, the faulty part will be replaced or
repaired free of charge at the location of purchase or delivery. (Limited to Japan) However, repair or replacement fees will be
charged if any of the following applies.

-

. Malfunctions due to handling or use in inappropriate conditions or environments, other than those noted in the catalog
or other specifications documentation.

If the malfunction is due to any reason other than the delivered item.

Malfunctions due to modification or repairs not provided by OKM.

Malfunctions due to use in conditions not provided for in the design specification conditions of the valve, or caused by
an event that could not be predicted under provided conditions.

5. In cases of considerable wear to the seat ring or gland packing.

6. When the consumables such as lubricant have been insufficiently applied.

7

B8

N

Ao

. Malfunctions due to improper maintenance or inspections in cases of frequent opening/closing operations.
. Malfunctions due to power or air supply.
9. Malfunctions due to debris or other foreign objects caught in the product.
10. Malfunctions due to improper product storage such as being left outside.
11. Malfunctions due to natural disasters and accidents such as fire, water damage, earthquakes, or falling rocks.
12. Malfunctions due to other causes not deemed to be the responsibility of manufacturers.

This warranty applies to the delivered item only. OKM is not responsible for damages due to malfunction of the delivered item.

Repair and part replacement fees for discontinued products

The product may be discontinued or modified without prior notice. Repairs and overhauls of products will no longer
be available provided five years have passed after product manufacturing or sales are discontinued. Components and
consumable parts will no longer be available for the applicable products.

Consumable Parts Replacement Period

Consumable parts should be replaced after 3,000 opening/closing operations (open - close - open is one operation) or after
one year of operation under pure water and ambient temperature. They may need to be replaced earlier depending on the
operating environment, however, you should use this time period as a reference for replacing consumable parts.

Conditions of Compliant Use

Before exporting the product is outside Japan, check the applicable laws established by the Ministry of Economy, Trade and
Industry (Foreign Exchange and Foreign Trade Act, etc.).

Tokyo Office
Pioneering the future Of fll"d ContrOI Hatchobori FRONT 3F, 2-20-9, Hatchobori, Chuo-ku, Tokyo 104-0032, Japan

Phone: 81-3-3206-1871 Fax: 81-3-3206-1873

Osaka Office
/ Higobashi Center Bullding 11F, 1-9-1, Edobori, Nishi-ku, Osaka-shi, Osaka 550-0002, Japan
Domestic Sales Department Phone: 81-6-6445-1223 Fax: 81-6-6445-1333
Overseas Sales Department[P2] Phone: 81-6-6445-0501 Fax: 81-6-6445-1333

Nagoya Sales Office
OKUMURA ENGINEERING corp. Hashimoto Bullding 5F. 1-9-10, Ikeshita, Chikusa-ku, Nagoya-shi, Aichi 464-0067, Japan

Phone: 81-52-752-8831 Fax: 81-52-752-8833

Head Office and Shiga Factory Hiroshima Sales Office
446-1, Otanl, Hino-che, Gamo-gun, Otemachi Chuo Building 3F, 3-8-1, Otemachl, Naka-ku, Hiroshima-shi, Hiroshima 730-0051. Japan

Shiga 529-1608, Japan ’5! @ Phone: 81-82-246-7532 Fax: 81-82-246-7597
Phone: 81-748-52-2131 m Fukuoka Sales Office
Fax: 81-748-52-8154[P1] JAB Toshiba Fukuoka Building 16F, 2-4-1, Nagahama, Chuo-ku, Fukuoka-shi, Fukuoka 810-0072, Japan
hitp://www.okm-net.co.jp/ A Phone: 81-92-716-7090 Fax: 81-92-716-7091

TD-HIGHTE-AHJC-E-CC
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Figure 4: HP SCR Valve info. Dosing state. 1 Reactor Bypass Valve.
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Figure 6: LP SCR Main. No details. Heating state.
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Multi Purpose Controller The Multi Purpose Controller provides for communication between the MOP / HMI

and the SCR system. Checking of the MPC is continuously performed by the MOP E’

units. =

=

©

1. Dismantling of MPC Disconnect the power g
board connector. a
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2. ID-key Disconnect the ID-key. ﬁ
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3. MPC board Check placement of
g’ connectors according
= to the table shown on
= the metal plate on the
= MPC board. If L
& =
k) necessary, note down A4
(=] connector ®
® placement.
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4. Connectors Disconnect all connectors on the MPC
board.

5. Remove the MPC Unscrew the MPC board
board and remove it from the
panel.
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Mounting the MPC board If a spare MPC board has been used previously on another engine it is necessary

to force the MPC to update software from the MOP panel.

This is done in the following way: Set the yellow dip switch No. 4 on the side of the
replacement MPC to OFF.

Mount the MPC as described. Power on the MPC and let the MPC finish down-
loading.

When the MPC LED flashes 2 red and 3 green (APPLOAD_DIP see appendix), set
the yellow dip switch No. 4 to ON.

Do not mount an MPC board unless
the backup battery is installed.

1. Backup battery

Check that the back-up battery is
mounted and that the DIP switch S1
in neutral position. This means

all switches are in the »off« position.
This is also known as binary »0O«.

This message is mainly relevani &—
for marine diesel engines. _

Dongle (j206)

Service terminal
connection (j67)

DIP-switch S1:
neutral > all in off position

Changing the battery of the
Multi Purpose Controller (MPC)

may cause a reset and restart o

of the MPC. Therefore, only = st on(1)

change the battery while: _ﬁ UUUUUUUU off(0)
St B R H

4765-1901-0001M02

'I On>binary 1
Off>binary 0

- the ship is in harbour with
engine stopped, or

- when sailing in unrestricted
areas, where a restart of an MPC
does not imply any risk for the ship
or the engine.

The battery only serves as back up
supply for the built in clock of the
MPC, and a low battery level for
several days until entering port is
of no consequence to the safe
operation of the engine.
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2. DIP switches

3. MPC board

Check that the

DIP switches 1 and
8 on the side of
the MPC board
are set to the

»0ff« position.

Mount the MPC board

OFF
ON

12345678

O

|

4765-1901-0001M03
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4. Connectors

5. ID-key

Mount the
connectors according
to the table shown on
the metal plate on the
MPC board.

Mount the ID-key.

®

N\

4765-1901-0001M12
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6. Power connector

7. Start-up process

Mount the power
connector.

4765-1901-0001MO06

During the start-up process, the LED will flash and the MPC board will reboot sev-
eral times.

During start-up, the MPC verifies if the ID-key is connected. It reads the ID number
and checks if the key ID is in the correct format and has a valid range, it reads the
DIP-switch S1 value and verifies if it is O (Off). A new MPC board will download
software and settings from the MOP panel during this process.

The program completes the ID-key verification and is now ready to continue the
boot sequence. Any deviations will send an error message via the LED. The
startup time of a new MPC board may vary but will take about 15 minutes.

When the LED shows green, the MPC board is running normally. The MPC LED
indications are shown on the appendix in this procedure.

Mutti Purpese Centroller

4765-1901-0001M07
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1 MPC LED Indication

Description

The first part of this section describes the syntax of the LED indication and assigns
a short description to each of the used indications. The second part presents a
more detailed description of the different indications.

Syntax

The MPC LED may be issuing indications by either emitting constant light or by
flashing. The LED indications are uniquely identified by the colour that the MPC
LED emits.

A flashing LED indication consists of two pulse trains separated in time by a 1-sec-
ond pause. Each of these pulse trains represents an integer. All pulses are set
against a yellow background. The first pulse train will alternate between the yellow
background and a red foreground, while the second will use green as foreground.

First digit Second digit
- -
R e -
1 second 1 second
pause pause

4765-1901-0001M10

Figure 1: LED indications - syntax

For identification of the indication the user must therefore note the number of red
and green pulses. The first digit is the number of red pulses and the second digit is
the number of green pulses. In the illustration above, the indication code would
thus be (2,3).
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Indications
Constant
Colour Short name Short description
Red ERROR Either early initialization or fatal error
Orange INIT Initialization, no parameters available or non-normal node mode
Green NORMAL Application up and running
Flashing
Digits Short name Short description
Red |Green

CTRL_PRG

Onboard control programming in progress

APPLOAD_SCAN

Application download in progress - sacnning for server

APPLOAD_DOWNLOAD Application download in progress - downloading program

APPLOAD_DIP

Application download completed -reset yellow DIP switch set to ON

BOOTLOAD_SCAN

Bootloader download in progress - scanning for server

BOOTLOAD_DOWNLOAD | Bootloader download in progress - downloading program

DONGLE_VERIFY

Checking node ID-key

DONGLE_ERROR

ID-key error - missing, broken or not programmed

DONGLE_DIP

Node DIP switch S1 not correctly reset - set all switches to “OFF”

DONGLE_FORMAT

The ID-key needs to finalize the formatting process

INFN PN FN N Y I 1] NS 1N
UV[R[WIN[=IN|=WIN|=|—

DONGLE_DIP

ID Key EID number does not match MOP and/ or MPC

4765-1901-0001M11

Figure 2: LED pulses - identification and descriptions.

ERROR (Red)

This code is used primarily for indicating if the MPC has experi-

enced a fatal error. However, the MPC will also use this indication
during early initialisation. Therefore, the user should only take this
code as an indication of error if it persists more than 10 seconds.

INIT (Orange)

Generally, this code is used for indicating initialisation, but the MPC
may also use this indication to signal one of the following condi-
tions:

No parameters: No valid parameters are available to the application
software. Configuration or test mode: The MPC is in a non-normal
node mode. Generally, if the INIT code is shown longer than 10
seconds this would indicate one of the latter conditions.

NORMAL (Green)

Application is up and running.

CTRL_PGM (1,1)

One of the on-board micro controllers is being programmed. This
is a part of the MPC initialization process.

APPLOAD_SCAN
(2,1)

The application software download program (bootloader) is trying
to fi nd a server from which it can download its application pro-
gram. If this code persists it indicates either that no application pro-
gram server is connected to the network or the network is broken.

APPLOAD_DOWN-
LOAD (2,2)

An application program is being downloaded.

APPLOAD_DIP (2,3)

The yellow DIP-switch on the MPC CPU board can be used for
forcing download of new application software. To avoid looping it is
therefore required that the yellow DIP-switch be reset on comple-
tion of such a forced download. Reset it to ON/down.

BOOTLOAD_SCAN
G

This indication is analogous to the APPLOAD_SCAN indication
except that this code indicates that there is not server available
from which the MPC can download a new bootloader. This code
should only be indicated if attempts are being made to update the
bootloader using the special update program.

2016-06-08 - en
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BOOT-
LOAD_DOWNLOAD
(3.2)

A new bootloader program is being downloaded and programmed.

DONGLE_VERIFY
4.1)

The ID-key is being checked. This should only take a couple of
seconds.

DONGLE_ERROR
4.2)

A ID-key error has been identified. Either the ID-key is missing, bro-
ken or holds an invalid value. Try to reprogram it.

DONGLE_DIP (4,3)

The DIP-switch mounted on the CMI/O board is used for program-
ming the ID key. The programming process requires that this DIP-
switch be reset before completing. This code is used for indicating
this to the user. Reset the CMI/O board DIP switches to OFF/
down.

DONGLE_FORMAT
“.4)

Waiting for confirmation to reformat the records in the Dongle with
Start up and Persistent Data Area information.

DONGLE_DIP_CON-
FLICT (4,5)

ID key not connected, no usable address supplied from DIP or
Service Terminal.

DIP_ILLE-
GAL_RANGE (5,1)

The selected address is outside the defined range 0xCO-OxFF (192
- 255).

Table 1: Detailed Description of LED Indications
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1 Maintenance

If the MPC needs changing of the back-up battery this can be done without turn-
ing of the power to the MPC. However, MAN Diesel & Turbo recommends stop-
ping the SCR system as a safety precaution. Upon receiving a new MPC, remem-
ber to install a new back-up battery before turning on the power for the MPC.

Socket for battery

Light Diode

Reset button

Socket for ID Dongle

Figure 1: Multi Purpose Controller (MPC)

It is of the utmost importance that the MPCs have a constant power source.
Therefore, MAN Diesel recommends that attention be drawn to the general main-
tenance of the Un-interruptible Power Supply (UPS) supplying the MPCs. Mainly,
change of batteries according to interval is important. For more information, refer
to the manual as supplied by the manufacturer.

1.1 Maintenance Screens

The maintenance screens give an overall view of the status of the ECS system
seen on the following six screens:

* MPC description

= System View I/O Test
= Invalidated Inputs

* Network Status

= Function Test

= Troubleshooting

The above-mentioned five maintenance screens can be accessed via the secon-
dary navigator by pressing the “Maintenance” button in the main navigator. They
are mainly used at engine commissioning, during fault finding on I/O cabling /
channels and external connections to sensors and during engine operation. The
use of these screens is therefore relevant for engine crew as well.

Maintenance
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Description

1.2 System View 1/0 Test (See Drawing 6655-0190)

To understand the use of this screen, an explanation of the layout of the Multi Pur-
pose Controller (MPC) is appropriate.

The MPC is a computer unit which has no user interface such as a display or a
keyboard, but has a wide variety of inputs/outputs (I/O) for interfacing to sensors
and actuators of the engine, e.g.: (see drawing next page).

* Inputs for e.g. tacho signals, standard (0)4-20mA transducers, =10V signals,
switches and 24V binary signals.

= Outputs such as (0)4-20mA and +10V signals, contacts and high-speed semi-
conductor switches.

» Duplicated Control Network for security.

= Serial communication controller for either a Remote 1/0O Network or point-to
point serial communication.

= Service channel to be connected to a laptop PC for service purposes.
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Figure 2: MPC and its communication paths with associated components.

The main processor of the Multi Purpose Controller is a Motorola 68332, which is
a 32-bit processor »borrowed« from the automotive industry. It includes an on-chip
timing co-processor for synchronisation with the crankshaft rotation and speed
measurement.

To ease the production of the Multi Purpose Controller, all programmable compo-
nents are in-circuit programmable, which also allows field update of the controller
by means of relatively simple tools. The MPC contains no harddisk or other sensi-
tive mechanical components, and the software is stored in a non-volatile Flash-
PROM memory, i.e. the application software may be sent to and programmed into
the Multi Purpose Controller through the network, and thereby restore the func-
tionality after the Multi Purpose Controller has been exchanged with a spare unit
from stock.

2016-06-08 - en



2016-06-08 - en

MAN B&W

6645-0270-0008

When a new MPC is mounted in the cabinet, the dongle in the cabinet is mounted
in the dongle plug-in, after reconnection of all wires. The dongle tells the “new”
MPC in which cabinet it is mounted and, in that way, which software and parame-
ters it should upload from the MOP harddisk (e.g. CCU1, ACU 3 or EICUA).

The MPC is also equipped with a light diode, capable of showing green, yellow or
red light. This light tells the engineer in what status the MPC is.

During normal running the diode is green. When the diode is yellow, the MPC is

rebooting or is in Test or Configuration Mode. When the diode is red, the MPC is
unavailable. See figure, page 7, Section 4765-1907-0005 for location of diode. If
resetting does not solve the problem with the red diode then replacement of the
MPC might be necessary.

A red light diode is not clearly the situation/status that triggers a replacement of an
MPC, but merely a hint in that direction.

If in doubt, the engineer can use the Maintenance screens to explain the status to
skilled personnel at MAN Diesel. The communication with engineers at MAN Diesel
will be less complicated, and possible misconceptions may be ruled out when
exact descriptions are communicated to MAN Diesel.

The idea of the Maintenance screens is to help the engineer run and monitor the
Engine Control System (ECS). The icons shown on the controllers, show the status
of each single controller, e.g. whether it is in mode:

= Active

= Controlling

= Test

= Configuration
= Blocked

= Not accessible

By pressing the single controller on this screen, the actual inputs/ outputs on
the selected controller are shown in a new screen.

The screen shows Info, ID and Descriptions and processes values of each sin-
gle channel on the MPC.

To perform a view of each single channel or manually set the output of a chan-
nel, press the “MPC Mode” field (Chief Level). By doing this, a button named
“Test” appears on the toolbar; Press this button.

CAUTION

Changing to TEST Mode will STOP the MPC from controlling the
system.

By pressing the channel number to the left on the individual channel, a screen is
shown. Here we see a single channel and the status and values of this channel is
listed on this screen.
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Description

From this screen, input channels can be invalidated and validated again (Chief
Level).

CAUTION

Changing the status of a channel may cause the system to
malfunction.

1.3 Invalidated Inputs

It may be relevant to invalidate an input channel on an MPC if the sensor linked to
the channel, for some reason or another, occasionally or continuously is giving
alarm.

The reason for alarm could for instance be a defective sensor or loose wiring from
the sensor to the MPC.

We recommend that channels only are invalidated in agreement with skilled per-
sonnel from MAN Diesel.

If a channel is invalidated, the channel involved will appear in the invalidated Inputs
screen. At the same time, the ECS will continue to operate in the best possible
way, without the invalidated input sensor value.

If an input channel is invalidated, it is listed on the screen “Invalidated Inputs”. ID
number, signal ID and a short description to easily overview and recognise the
channel(s) involved are shown on this screen.

The “Invalidated Inputs” screen is a “Quick View” helping the engineer look through
and control which channels have been invalidated. This could be helpful, for
instance after an MPC change.

Input Channels invalidated can be validated from this screen (Chief Level).

CAUTION

Changing the status of a channel may cause the system to
malfunction.

1.4 Network Status (See Drawing 6655-0200)

This screen gives the engineer an overall view and exact status of the Control Net-
work of the ECS

From this screen, it is possible to see the status of the Network using the icons
named below: (lcons are visible at drawing 6655-0200, bottom)
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* OK
e This MOP

e No Reply Single Channel

Maintenance

e No Communication

e Not Accessible

e On-line But No Information

e Not Relevant

e Reference

A
-

¢ Cross Connection :

When all fields are shown with a green |/ (check mark) everything is okay.

The use of the screen becomes especially relevant when manual checks for earth
fault is performed.

A\ CAUTION

Engine must be stopped when check for earth fault is performed.

1.4.1 System

1.41.1 Set Time

All controllers in the ECS, and version numbers, are listed and displayed in the
Admin main navigator, time set, and in table format. The screens are:

= Set Time
= Version (Software and IMO Check Sum)

At the Set Time screen, the operator can set the time/ date for UTC (Chief Level
required) or set the time offset for Local Time in intervals down to 5 minutes.

Pressing either the “UTC Date/Time” or the “Local Date/Time” buttons, will display
the relevant toolbars. From these toolbars, Date and Time can be set.

Pressing the “UTC Time displayed” or “Local Time Displayed” buttons gives the
operator the option to choose between the time that is displayed on the MOP
panel (upper right corner) and in the lists (alarm list, event log etc.).

Alarms and logs are recorded with both Local Time/Date and UTC Time/Date
regardless of which time/date you set as default.
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1.4.1.2 Version

NOTICE

This screen displays the version type of the ECS controlling the MC engine. It is

used to obtain the configuration information of the Engine Control System (ECS)
on an MC engine. It displays, in table format, all the controllers that comprise the
system, including specific information relating to each controller.

Screen Items

In the upper system information line, general information of the ECS system for this
particular engine is shown. The fields are:

« Type: The type of ECS

= Version Software version number of ECS

» BES vers: Basic Engine Software version number

» Engine Group No: Engine builders engine number

» IMO No: Engine IMO number (former Lloyds number)
= Engine Builder: Name of engine builder

= Eng. No: Engine Serial number

Controller Unit

In the Controller information pane, data for each Controller in the system is dis-
played. The pane contains the following:

= ID: Name of MPC (controller)
= Addr: Network Address of MPC
= Type: Application group the MPC belongs to SCU

Parameter Checksum

= User

= Chief

= Service

= Design

* IMO Design

= IMO Chief

= Data shown, is only for illustrative purpose.

The IMO numbers listed in this table, are unique numbers. The IMO
Design numbers never change, unless the Technical File is updated /
New approved.

The IMO Chief number may change when e.g. changing mode of
engine operation through the MOP.

For any questions regarding IMO numbering / Technical File, contact
MAN Diesel, Copenhagen.
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Using the Screen

When the screen is first displayed, no information appears on the table. Press the
“Refresh” button to retrieve the system information and parameter checksums of
all controllers connected to the ECS.

If at least one controller supplies information on the system that does not agree
with the other controllers, a warning message is displayed in yellow on the tool bar
(screen bottom).

Pressing the Print button generates a hard copy of the information displayed in the
table (if a printer is connected to the MOP).

Maintenance
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1 Alarm system

2 Alarm handling

The alarms on the MOP are all related to the engine control system (ECS).

The ECS communicates with the ordinary alarm system, and the safety system.
These three systems are able to interact with each other i.e. in case of a shut -
down.

Alarm handling is carried out from one of the following four screens

Alarm List

Event Log

Manual Cut-Out List
Channel List

o~

These four alarm handling screens can be accessed via the secondary navigator
by pressing the “Alarms” button in the main navigator. When pressing this button,
the latest selected alarm screen will be shown on the screen. If no screen has pre-
viously been selected, the “Alarm List” is shown. The screen can then be changed
via the secondary navigator.

2.1 Alarm List (See drawing 6655-0130)

The Alarm List contains the central facility of the alarm handling, allowing for dis-
play, acknowledgement and cut-out of raised alarms. Detailed alarm explanation
can be accessed for each of the alarm occurrences.

The alarms are displayed in chronological order, with the latest alarm at the top.

The alarms might be grouped by the ECS if they are related to the same cause in
order to simplify the overview of the alarm list. The group can be expanded by
selecting a group and pressing the -/+ button on the toolbar. Not all alarms are
grouped.

If there are too many alarms to be displayed at the same time on the screen, the
remaining alarms can be accessed by pressing the page-up/page-down buttons
on the toolbar.

Alarms presented in the alarm list can be found in three states:

1. Alarm unacknowledged
2. Alarm acknowledged
3. Normal unacknowledged

An alarm can only appear as "one line" in the alarm list. An acknowledged alarm
going into normal or an alarm in the normal state being acknowledged, is immedi-
ately removed from the list.
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Acknowledgement of a single alarm or all alarms is allowed on both levels (opera-
tor or chief) from the “Ack”/“All” buttons on the toolbar at the bottom of the
screen. (When pressing “Ack“/“All” only the alarms visible on the screen are
acknowledged).

To see a detailed alarm explanation, press the relevant alarm line. The alarm line is
then surrounded by a thick blue line showing that it has been selected. By press-
ing the button “Info” on the toolbar, a window will appear just above the toolbar.
This window contains:

= Description
» Cause

= Effect

= Action

So the engineer is able to start troubleshooting on this particular alarm (The
detailed alarm explanation is removed by pressing the same “Info” button).

2.1.1 Alarm line fields, colours and symbols

Each alarm line is divided into the following fields:

Ack. The acknowledgement status field of unacknowledged alarms contains an
icon toggling between two states, alerting the operator of a unacknowledged
alarm.

The status of the alarm can also be identified by the background colour as well as
the graphical identification in the Acknowledgement field on the Screen as shown
below.

Unacknowledged alarm in alarm state

Unacknowledged alarm in normal state

Transition from unacknowledged to acknowledge of an alarm in
alarm state

Acknowledged alarm in alarm state

Unacknowledged alarm is cut out

Alarm was previously unacknowledged in normal state. Now the
state is not available

Alarm was previously unacknowledged in alarm state. Now the
state is not available

Transition from unacknowledged to acknowledge of an alarm in
normal state

Alarm is acknowledged in normal state, and in the process of being
removed from the alarm list

AxEeeRexER
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At the upper right corner of the screen four small icons are shown which are (from
left to right):

@ Number of unacknowledged alarms

O Number of active alarms

Number of Manual Cut-out alarms
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Number of invalidated channels

From the toolbar at the bottom of the Alarm List screen, alarms can be cut-out.
Description. This field contains the alarm text (e.g. »HCU oil leakage«)

Status. This field shows the status of the alarm as one of the following:

* Normal

= Alarm

* Low

= High

= Not Available
= Auto Cut-out
= Manual cut-out

ID. This field contains a unique alarm identity. (e.g. ECUA_010112). This ID must
always be used for reference and reporting.

Time. This field shows the time of the first occurrence of the alarm, no matter the
status changes. The time is shown in hours, minutes, seconds and 1/100 sec.
(e.9.13:47:02.56)

2.2 Event Log (See drawing 6655-0135)

The event log can be used for viewing the history of events and to support the
operator in troubleshooting. Events stay in the log even after they have been
acknowledged and are no longer active. Alarms are logged with three events in the
Event Log. The events are Alarm, Normal and Acknowledged. There can be up to
1 million events logged in the event log.

The events are stored in a database on the MOP’s hard disc with both local and
UTC time stamps. If more than 1 million events are logged, the oldest events are
discarded.
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Each event (with the most recent event on top) is shown as a single line and each
event line is divided into the following fields:

ID Unit Tag. This field contains a unique event identity.
Date. This field contains the date of the event.

Time. This field shows the time of the event. The time is shown in hours, minutes,
seconds and 1/100 sec.

Description. This field contains the alarm text (e.g. »HCU oil leakagex).
Status. This field shows either Normal or Alarm.

MCo. Shows whether the alarm is Manual Cut-Out or not.

ACo. Automatic Cut-Out.

Ack. The alarm is acknowledged.
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2.2.1 Search and filter Event Log records

When using the Event Log to help analysing an event, different search and filter
facilities are available to narrow the search. Explaining in brief, the facilities are (one
button for each):

Go to Date/Time:

This feature can be helpful when extracting information to external parties or when
investigating an event.

When pressing the Go to Date/Time button an on-screen keyboard appears with
two button/fields for Date and Time respectively. Press the button to be specified
and enter the value. The Date field is obligatory, while the Time field is optional.
Press Apply to execute the search. The selection will be the first event after the
specified date (and time).
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The keyboard scroll buttons can be used afterwards to narrow the search.

Time Span Filter:

This feature can be used if only a part of the list is interesting, e.g. if a certain range
of the event log list is to be printed or exported, e.g. for troubleshooting assistance
at MAN Diesel.

Enter the from/to date and time in the Time Span Filter toolbar by using the
onscreen keyboard. If only the From Date is entered, the To Date is automatically
set to the current date. Also if only the To Date is entered, the From Date is auto-
matically set to 1900-01-01. From Time/To Time is optional. Press Apply to exe-
cute the selection.

The time entered MUST be UTC time.

NOTICE

Unit/Tag Filter:

When an alarm occurs, it is stored in the Event Log by its ID (unit/tag number). It is
possible to filter for a specific cause of event or a group of events by pressing the
Unit/Tag Filter button, e.g. if one wants to see how often a specific event occurs,
or if e.g. only events related to a specific unit, are interesting.

Three criteria buttons (filter buttons) appear in the on-screen keyboard to define
the filter:

= Unit: The unit name, e.g. SCU
* Index: The unit number, e.g. SCU1 (only available if a unit has been entered)
= Tag: The alarm tag name, e.g. 031220

The fields are all optional. Fields that are not filled in, means ‘any text’. Press Apply
to execute the search and filtering.
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2.2.2 Saving Event Log records

NOTICE

Export:

This button is used when saving the Event Log record displayed to a USB memory
stick, the hard disk drive (HDD) or when printing a hard copy of the data displayed.

Printing:
If a printer is connected to the MOP hub, printing the displayed data is possible.

1. Press the Export button.
2. Press Print from the pop-up screen .

To limit the amount of line s to be printed, see Time Span Filter

For troubleshooting purposes, MAN Diesel may request an Event Log

record. The Event Log record can be stored as a compressed file (.zip)
on a USB memory stick or on the hard disc drive (HDD), by the engine
crew. The .zip file is then sent by e-mail from the ship’s ordinary PC to
MAN Diesel.

Save to USB memory stick:

MAN Diesel recommends this option to deliver an Event Log record for trouble-
shooting purpose.

Insert the USB memory stick into the MOP.

2. On the Event Log screen , press the Export button and the Export Event Log
toolbar shows up. Destination field will read USB.

3. On the Export Event Log tool bar, press the Save button.

4. When the saving is finished, the Destination field will read Saved, and the USB
memory stick can be removed.

The data displayed on the Event Log screen , is now stored on the USB memory
stick. The output will be a comma separated file with the name Event Log<date,
time>.zip.

To limit the file size to be exported, see 7ime Span Filter

Save to hard disk:

If a USB memory stick is not available, the Event Log data can be saved to the
hard disk.

1. Onthe Event Log screen , press the Export button and the Export Event Log
tool bar opens. Destination field will read HDD, as no USB memory stick is
plugged in.

2. On the Export Even t Log tool bar, press the Save button.
3. When the saving operation is finished the Destination field will read Saved. The
data displayed on the Event Log screen, is now stored on the hard disk drive.

The output will be a comma separated file with the name Event Log<date,
time>.zip.
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To limit the file size to be exported, see Time Span Filter

Dump:

Dump and Save have the same functionality, except for the actual output. I.e.,
when the Dump button is pressed, the displayed Event Log is saved to the loca-
tion shown in the Destination field. The data, however will be saved as an SQL
script and compressed to a zip file. The file name will be Event LogDump<Date-
Time>.zip.

<DateTime> is the current UTC time when the files were saved.

2.2.3 Searching for an Event From a Specific Date and Time or by Tag Number.
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This feature can be helpful when extracting information to external parties or when
investigating an event.

When scrolling up or down on the Event Log screen is not sufficient, it is possible
to search for a specific event by tag number by pressing the button “Unit/Tag Fil-
ter”. When an alarm occurs, it is given a tag number that is stored together with
the alarm event. By writing this number in the dialog box and pressing “Apply” the
alarm event is shown on the screen.

Similarly, the button “Time Span Filter” sorting can be selected.

Enter the from/to date and time in the toolbar by using the popped up keyboard.

Press “Apply” to execute. Note that the entered time has to be in UTC time. As a

result the events, inside the selected time span to the specified date and time, will
be selected and shown on the screen.

From the button “Go to Time/Date”, events which took place at/on a specific time/
date can be displayed. Note that the entered time has to be in UTC time.

When a filter is no longer needed, remember to remove it (by pressing the button
again), otherwise it might seem like the event log is frozen and does not receive
new events.

2.2.4 Exporting the Event Log

From the toolbar “Export Event Log”, displayed when the “Export” button is
pressed, it is possible to print a copy of the Event Log or make a back-up Dump
used for information to external parties or the engine crew themselves.

Should external parties ask for an Event Log record (for trouble shooting purpo-
ses), the Event Log record can be saved on a USB memory stick (or Hard Disc
Drive if no USB memory stick is available) as a zip file. Be aware of the risk of using
USB-sticks generally.

The file name will be: EventLog<DateTime>.zip when the file is saved on a USB
memory stick.
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(Is the Event Log dumped to a USB memory stick (or Hard disc Drive) the file name
will be: EventLogDump<DateTime>.zip).

In both cases the DateTime is the UTC time when the file was saved.

The USB memory stick (containing the zip file) can then be hand carried to the
ships mail PC and the zip file mailed to external parties for evaluation.

2.3 Manual Cut-Qut List (See drawing 6655-0140)

Manual cut-out of alarms may be used, for instance, if the engineer has observed
a failure of a sensor that is not detected automatically (see below) or if, for
instance, a tacho pick-up is failing (the engine running on the redundant tacho sys-
tem) and is continuously giving an alarm and cannot be replaced immediately.

Alarms are sometimes cutted-out automatically. Automatic cut-out may be used
by the system to suppress alarms which are unimportant in specific states, e.g.
when a sensor is invalidated by the operator.

The manually cut-out alarms are shown in a separate list, which can be accessed
from the navigation bar. The manual cut-out screen is in functionality equivalent to
the channel list screen. An alarm can be cut-out manually from the screens Alarm
List, Manual cut-out List or Channel list.

All alarm channels that have the status “Manual cut-out” are shown in the manual
cut-out screen.

Removing (“Re-activating”) an entry from the Manual cut-out list is done by high-
lighting the alarm(s) involved on the screen and then pressing the button “Reacti-
vate” in the toolbar.

2.4 Channel List (See drawing 6655-0145)

The channel list screen contains status information of all alarm channels within the
ECS, no matter the status of the individual alarm channel. As default, the alarm
channels are listed in tag-name alphabetic order. From the channel list screen, it is
possible to cut out (and re-activate) alarm channels.
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Figure 1: ERCS MORP alarm list.
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Figure 1: ERCS MOP Manual Cut-Out List
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Figure 3: System View I/O Test. HP SCR with maximum 3 RBVs.
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Figure 4: SCRI1 System View I/O Test. SCRCU.

1531 0/1 M3l wa)sAS dOW HIS

0100-0610-9599

Buimeaq

MAN



6655-0190-0010

MAN B&W

0100-0610-5599

1531 0/1 MaIA wa)sAS dOW HIS Buimeiq

b e 7 R o e @[
e 200l 00 | wodesag) 999 (1L
© 4o amog ] ol : wiodies Ay 9199 £ [oL
] zZ I wodipsasy 8199 [)[09
] 28l o | podeduzBuquen 1699 (@ [tv
] 7 I 2eavasfsweatfoues 6199 @ [er
] 7 I cevavesfsdumogioos 1v99 @[zt
] 7 I frouwasfissumagioos 99 @10
I 7 R 99 @0
] Al -2t | [oeqlyosd 1699 P [ee
] zZ I yumspasopAsY L1990 @ [1E
oy ] \\ wumsusdoasy 9199 (& [og
; ] 7z I eowiwestsyosde zve9 @[
— I Al <95 | Jowaugamy je-dway 59099 [0z
women | w( B evewemedws  e9099 ([T
] wl Yo eugamy je-dway 29099 [ vz
m_sﬁwﬁ““ ] 7z B vwewemedwer 19099 ([
: N0 | aupepnsdedy  0c99 @(ve] [EEEAEN  1e#ewmuosiedwsr  zco9 @[z
| a0 EEESUIICURRCL RN o JE %20 | yoeqpoeipgd  c£99 @1 |
B wswouimoyses 600 (12 AT yewpoasaly €199 @0z | 3
SJUBUIJUIEWN anjep ssad0ld uo _.n__._ummﬁ al snjeys # anjep sSa201d ,_.__Q_E_._ummn ail snjels # m
—m 3|qejieneoN N pasqioN 4 nding ex3ig G nduj jeysig @ 2diN —a M
Sallelxny wey g parepijeau] % nding Sojeuy D ndu) Sojeuy [y mns._. apol WV
T149S m
4
LVPEO0T  60-L0-5102 1591, 0/ MaIA WaIsAs « soueuajureiy S
o

us - 80-90-910¢

MAN




MAN B&W

6655-0190-0010

us - 80-90-910¢

#é

@ Holomod

ulwpy

smejs
yiomjay

sjouueyg Jndu|
pajepijenu|

aoueuajuiely BRENETEERIIN uonduasag

X|

Saleqjixny

OT-SE:0T  60-£0-S10¢

1B
1B
1B
1B
1B
1B
1B
1B
1B
1B
1B
1B
1B
z(
1B
1B
1B
1B
1B
1B

al Snjels

sjqe|leARION YN Pas 10N %%

wiely g patepijeau] o/

% 0'001

anjep sse201d

nding [eyEiq G
nding Sojeuy v )

Juodias e-AgY  €-0299
Juiodjas Z-AgY  2-0299
¥oeqpaa4 E-AGH  E£-6199

¥oeqpasd Z-AQY  2-6199
uonduiasaq al

e oo (T
ndu) Sojeuy €9 adf) opoi

1581 /] MaIA WaishS « SauBUBUIE

7l
1B
2
Zl
1B
1B
A8
71
1B
Z
2l
1B
Zl
1B
2
7l
V173
v [T
Ql
Qloz

snels  #

ZIs

Figure 6: System View I/O Test. SCRI2.
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Figure 1: LP SCR network status.
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Figure 2: HP SCR network status 1 RBV.
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Figure 3: HP SCR network status 2-3 RBVs.
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1 SCR Electrical Diagrams

Note Regarding Use of the Following Electrical Diagrams

With reference to the individual electrical diagams, the following guidelines are
applied:
= Refer always to the diagrams as supplied by engine builder.

= Electrical diagrams are subject to constant revision and change and can vary
with the actual, individual installations.

For these reasons, we supply here only the Overview drawings as these can be
useful as orientation for where to seek guidance in the installations actual, supplied
diagrams.

Terminology and Abbreviations

EX-ARCS External Ammonium Bisulphate Regeneration Control Ssytem
EX-VS External Valve Ssytem

AMS Alarm and Monitor Ssytem
MOP-SCR Main Operating Panel SCR
ERCS-UPS ERCS Uninterrupted power source
SCR NOx Cabinet SCR NOx Cabinet

SCR-CU SCR Control Unit

SCR-CU-CB SCR CU Cabinet

EX-DHS External Dsoing Handling Ssytem
ACU-1 Auxiliary Control Unit 1

ECCA Engine Control Cabinte 1
8612/8819/8802 Ambient Sensor

Table 1: For the LP drawings:
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Description
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6613
6619-1
6619-2
6619-3
6635
ACU-1
AMS

CP AUX
ECCH
EX-DHS
EX-HCS
EX-SBCS
EX-VCS
JB 6616
MOP-SCR
SCR NOx CB
SCR-CU
SCR-CU-CB
SCR-I1
SCR-11-CB
SCR-12
SCR-12-CB
UPS
XT8819-C

Table 2: For the HP drawings:

SCR Reactor Throttle Valve

SCR Reactor Bypass Valve 1, RBV-1
SCR Reactor Bypass Valve 2, RBV-2
SCR Reactor Bypass Valve 3, RBV-3
SCR Cylinder bypass valve

Auxiliary Control Unit 1

Alarm & Monitor System

Control Panel Aux. Blower System
Engine control cabinet 1

External Dosing Handling System
External Heating Control System
External Soot Blowing Control System
External Valve Control System
JB-SCR Reactor Sealing Valve

Main Operating Panel SCR

SCR NOx Cabinet

SCR Control Unit

SCR CU Cabinet

SCR Interface Unit 1

SCR 1 Cabinet

SCR Interface Unit 2

SCR 12 Cabinet

Uninterrupted power supply

Humidity sensor

2 (10)
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HHM-HPSCR Components Description
No. Title

HPSCR System
1 Reactor Assembly
H5790-0000 Reactor Body.....cccccvvvveenece e 03
H5790-0010 Reactor AcCessories.......iniiiineceniane 05
H5790-0200 Reactor Instruments.........cccevevniiniiinnennne 07
H5790-0250 Reactor Wiring SUpPpOrt......ccooceevevvecceeseeevnenne 09
H5790-0300 Sootblowing System .......cccccveveieiecececceeceeenn, 11
H5790-0400 Stand By Heat System......ccccevceeeeecvceeeeeenn, 14
H5790-0500 Catalyst Elements Assembly........cccoceveeuennenn. 16
H5790-0200 JUNCLION BOX...ooviiiiciiiciciicc e 18
2 Reductant Injection System
H5790-1000 Reductant pump unit......ccccceeevevevene e e, 21
H5790-1010 Reductant Dosing Unit.........ccccoeeveeeeveeveeveeiceennes 23
H5790-2900 MiIXINg UNit.....cooieieie e 25
3 Venting System.........ccccooceveve i, 27
4 Emission Control System
H5790-2810-1 SCR-CU/I1 BOX weecervreneeereerireeeeeseenieieesesesnieseens 30
H5790-2810-2 Pneumatic valve control.........cccocvvenevninecnnen. 32
H5790-2810-3 Regulation unit.......ccce e eeeeeceieeeneeeee 33
H5790-2810-4 I/P Convertor Unit L.......ccooeevevvcveineirececveseenas 35
H5790-2810-5 I/P Convertor UNit 2.......cooeeevveveviveinece e 37
H5790-2810-6 Auxiliary System Control Cabinet ..................... 39
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