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WATER SOLUTIONS
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Ballast Water Measurement Control WTS for Exhaust Gas System
Treatment System (UV type) System (Chemical / Membrane)
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De-SOx System De-NOx System Engine Exhaust
(Scrubber) (SCR) Recycling System (iCER)
ENERGY SOLUTIONS
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Hydrogen Generation Carbon Capture and Fuel Supply System Alternative Maritime Power
System storage System(CCS/0CCS) (LNG/Ammonia/Methanol) System (AMP)

I PANASIA Headquarter & 1st Factory | PANASIA 2nd Factory | PANASIA GREEN EPC CENTER (3rd Factory)

We are heading to the future
with eco-friendly solutions
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2013 VGP

2.2.3.5.1.1.3 Ballast Water monitoring equipment calibration

Most ballast water treatment systems have control and self diagnostic equipment
such as sensors that continuously measure treatment parameters to verify
performance. The metrics to be monitored are based on common approaches
used in ballast water treatment systems. As new approaches become commonly
available, EPA will develop new monitoring parameters as appropriate.

At a minimum, all applicable sensors and other equipment must be
calibrated annually. Additionally, all applicable sensors and other control
equipment must be calibrated no less frequently than recommended by the
sensor or other equipment manufacturer, or by the ballast water treatment
system manufacturer or when warranted based on device drift from a standard or
calibrated setting.

GI3En-Patrol’ Instruction Manual
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223.5.1.1.4 Effluent Biologieal Organism Monitoring

Onee a ballast water treatment system is required to be installed onboard a vessel (sce part
22352 for applicability and timeframe for instllation of such vessels), any ballast water
discharges from such vessels will be subject fo the ¢ffluent limitations in Part 2.2.3.5 of this
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Table 2: Indicator Organism Monitoring Parameters

| Measurement | Instrument EPA Standard ASTM 150 Other
or Analysis Method
= [ Pt couns SMo2s | ASTH

Dsi65 6222:1999

EPA My M‘ 2 ASTM 150 9308- | Colilen™
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TS0 7809 | Emierolet
22000
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MEPC. 340(77)

8. Onboard Monitoring Manual (OMM)

8.1 An OMM should be prepared to cover each EGCS installed in conjunction with
a fuel oil combustion unit, which should be identified, for which compliance is to
be demonstrated.

8.2 The OMM should, as a minimum, include:

5. the zero and span check procedures of the exhaust gas
analysers and calibration of washwater, discharge water and
inlet water analysers together with reference materials to be
used and the required frequency of those checks;

10.2 Discharge water monitoring
10.2.2 The permissible deviations of the discharge water monitoring equipment
should not exceed the following:

pH 0.2 pH units

PAH 5% of nominal standard test concentration used. That nominal
concentration value should be not less than 80% of the scale range
used.

Turbidity 2 FNU or NTU

Calibration intervals should be such that the above performance
requirements are met. Calibration and calibration checks should be done
according to the manufacturer’s specification.

PaSo smart Onboard Monitoring Manual

MEPC 77/16/Add.1

7 DATA RECORDING AND PROCESSING DEVICE

7.1 The recording and processing device should be of robust, tamper-proof design with
read-only capabity.

The recording and processing device should record, whenever the EGCS is in
Cperaon, e day Sescbeq i 447 543, and 103 28 splcable nclung overboard
ischarges ffom any associated tanks Wihin the system, against UTC and ship's posiion ss
Gven by a Global Nvigatonal Sateit Systam (GNSS) and vhether tne S was nsice o
outside an Emission Control Area as given by regulation 14.3 at that time. The device shoutd
also be capable of:

4 i o pre-se,wi

3, where
the ship s operating;

2 being automaticaly set, or pre-set, with the applicable overboard pH limit
value;

4 recording the aggregated tme in excess of 15 minutes over any

oling 2 e peic i s el P vl o above the set imt
lue by more than

5 being pre-set with the applicable turbidty limit value;

& recording the aggregated tme in excess of 15 minutes over any
foling 12 cuw peir e e ol v el Axtiy ok
bove it value by more than 20%; and

7 recording preset and set limit values.

‘The recording and processing device should be capable of preparing reports over
Toected e por.

7.4 Data should be retained for a period of ot less than 18 months from the date of

e
is retained on board and available as required for inspection.
75

8 ONBOARD MONITORING MANUAL (OMM)
81 AnOMM should be prepared to cover each

82 The OMM should, as aminimum, include:
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3.3 Maintenance
Description Weekly Monthly Every 2years Remark
Visual Check for sensors o
Check the flow rate o
Sensor Cleaning o

Calibration of PH sensor

o
(3Months)

*Replacement Six-Monthly

Calibration of PAH sensor

Replacement Ten-yearly

Calibration of Turbidity sensor

Replacement Five-yearly

Monitoring Sensor . - Service .
Technology  Measurement or Equipment Data Recording Calibration on-board Time interval
Flow rate Flow meter Flow rate Required N/A 1 year Third parties
on graphic panel
Filtration I_’ressur_e Pressure transmitter Inlst and d|ffere_nt|al pressure Required Available 1year Prgssure
differential on graphic panel calibrator
Back-flushing L Operating Log message: . . .
frequency Motor and limit switch #00 Filter cycle finished N/A
Power consumption Atester (multi meter)
voltage and cu?rent’ and clamp meter UV power monitoring method N/A - - -
g (not included in GloEn-Patrol)
“UV lamp on time"” on system
Lamp status and age N/A status screen of graphic panel N/A ) ) )
. . . Manual logging . . Intensity
OV unit UV Intensity UV intensity sensor (Calculation Required) Required Available 1year ST—_
. Portable meter ) ) Portable UV
Transmittance (UV Transmittance) Manual logging N/A Available - transmittance meter
Flow rate Flow meter Flow rate Required N/A 1 year Third parties
on graphic panel
Temperature Temperature transmitter N/A Required Available 1 year Tecrglpi)grr:ttgrre

Air purging cleaning

When required

AL VGP 2013 ol [hEH, HH2 1101 ot 1 AA|=|0{0F LT

—

04  PANASIA

Cleanig of Deaerator

When required

it
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:MEPC 340(77)0f| 2t Hu g2 2140f S 81 AA|=|0{0F LT} pHMIM = M EAH(pH4, 7)&
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PANASIA MRO Service MRO Service M=
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Sensor Calibration (MA ZH1H) o @ [
2|, "7 &y Condition Audit (RHH|ZHZ) o (] [
Service Kits o o o
Onboard Training (MAIWR) o o o
Software for Crew Training (CBT, IBT) o [ o
Service Report (B4 E11A) ) () (]

Pan-MSCS™
O o) ? - Vessel Monitoring (ZFAF ZHH|2HA)
r; r7 @ - Product Diagnostics (K% O|AfZITh L ® ®
Pavaava ad

- Spare part (24 Xl Z2H)
- PSC Response (ZZ210|1A O] 22)

]ILAO&EI'_/'\_'C')' HEzES ol '657‘|OA|‘O T1ZH |:||-2F_2_$_O)\-|O AHjl"(‘jiAD EAHA_).\_EAqu_T'_TSH_E EX-IEI- )
Jles g8t 2ERT MHIARE HE |AIE, #2] X 28Xl 2FS fIet MRO MH|AZIX| 102 HO| okts @[ot
KPESHE ME|AS MISELIT
Pan-Hawk™
o

Remote Trouble Shooting System” (212 EZ{E #+&! A|AEH)

Service Areas 1) RXIE4 221 71k
Scrubber®t BWTSOH| Cht ALKt 9|4 Kigt 222 16-17H[0]X| 20l

2) 917 E2i2 4 A%
},

PANASIA Aot HE= 18-19H[0| K| 2ol
6/@ 03—
3/ 7=z
47 el Sl
=EYH MH|A H[ES3 H 0| QK| QS M| ADE 22
7| HA Al 20|t QEH=0| YHE|= AR, THFAJOH= 7| ADE ofH| HE 2| AES ®ZEH|CH
TiLFA|OF= AN E MR K| AElS MLt (24 ~ 10 : GMS / FLOW METER / VFD / WMS / EHS ACTUATOR / ETC)

TiLIAOkE 222 MBIA HIERIZE S8l T MIA Tl MLt 21tA0| 10 MESHA| DO| LIZE SFAZE 4= AELIC
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MRO Basic
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PaSOXx smart

- Water Monitoring System

GIdEn-Patrol”

- UV Intensity sensor
- Pressure Transmitter
- Temperature Transmitter

PANASIA
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Service Kits List
RELAY + SOCKET
Sidne LIMIT SWITCH CONTROL MODULE (CM4)
SV:,\LAVPEUF,\?Q EL'J\,/\'ASP GMS SEPARATOR FILTER GMS PRIMARY FILTER - GM@@T&@S,’:"'G U
A
- i
LEVEL3000 PRESSURE LEVEL3000 PRESSURE
WMS SAMPLING PUMP CERAMIC FILTER e, s,
X XIRRES S ZHl0l T2} L2 4 S

Maintenance Repair and Operations Service
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GI3En-Patrol” Leaming Program Contents

Chapter Contents

Introduction of GloEn-Patrol™ system

ity
LT

Major system component

1

PaSo X smart Learning Program Contents

Chapter Contents

Understanding PaSOx™ scrubber system

w

Standard operating procedures

J12H(CBT/IBT)

K| CIALE 0|2
o] ELE_JEE.HO 1,200 *E101|

IHFA|OF MRO AfH|
o2a2e Fasic.

7Hs3IH, IBT 122
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Health and safety issue

CBT(Computer Based Training Program)

(@]

Installation requirement

Maintenance requirement

Troubleshooting for Filter unit

Troubleshooting fot UV unit

Troubleshooting for other components

2 Standard operating procedures

3 Compliance issues

4 Installation requirement

5 Maintenance requirement

6 Troubleshooting for the system/unit

7 Troubleshooting for the component/device

IBT(Internet Based Training Program)

5] |Part I1. Operating on the Human Machine Interface (Open mode)

Maintenance Repair and Operations Service
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MRO Basic
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GloEn-Patrol™ System Training Program PaS0x™ System Training Program

GloEn-Patrol™ System in ‘l‘
Training Program " "@

PaSOx™ System
Training Program
IBT

HMO2|E7]

[Internet Based Training Software] [Internet Based Training Software]

THLEAJOR= MRO 2] <, THLEA[OF 2AtS] £[E
27H| Rl HUME 238 Lol MiSiLch

- QoF TN
Y Hd 29
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Scrubber Report o200 ~03aer2000

1. Information

O QR IEE A7H > @ HQIH|O|X| R 5L skip HE 22 > e
SHH Et7| > @ Part1 Chapter 1L H[&

Ship name Ship type

2. Compliance Monitoring

Delivery date
14KTEUCNTR  14NOV.2020 I type / Hybrid

PaSOXx smart . PaSOx smartu

EQ. type Status 1. Gas Monitoring System

«Connected

MRO Onboard Procedure

GMS WwMs :
I 7 g . De-SOx SYSTEM 5 [ Somving
. I | 1 ... PaSox smart... e
aakia ) ohe SRR LR e
2% B0l X7 | ot T 3 ZRE WIsH= A HEIL ER S ShE sl THLAJOL ENR) & BT S :
s = Alarm Preventive Check Up list
o

1 #3EGCGMS LOW FLOW

2 #3EGC GAS INLET TEWP. H Open Mode "
5| |Part V. Maintenance for the Scrubber unit 4. 5
No. Check point Remark %
1 MAIN GMS - CO2 0% Refer to Instruction 1-1 - Checks02/co2 0 'g conditi
sobe Srsseorber 2 AUXI GMS - SO2 999.9ppm, 66.5% Refer to Instruction 1-2 Take a picture Before & After of Maintenance
3 IN & OUT WMS flow low Refer to Instruction 2-1
=
PANASIA IBT Z3EA 5. Spare
No. Ttem Qty  Quotation(EA)
1 osvt 1 UsD 100
2 GMS SP1 DIAPHRAGM 2 UsD 50
) 3 WMS SAVPLING PUMP 1 UsD 150
| pre-absorver |
Pre-absorber
Cortoats of | Pre-absorber | PANASIA
Flonasia Intornet Dased Training PANASIA MRO@worldpanasia.com
Thisis o certy that
Date s June 215t, 2023 p 3
1 Part II. Basic configuration & components
NAME : Autaiay, Jose Augustus Ramon Juanitas
COMPANY : UTKILEN AS
s s it s Ty o G OWTE) R Contents Contents
e by PANASIA €0, LT3 o e 31, 202 v o socestohy
fuied allof the recurements
MEFEtH ([t Gas Monitoring System

Water Monitoring System

Pump (Sea Water, Wash Water, Dosing Pump, Circulation, etc)

VFD

EHS Valve, Damper

Sealing Air Fan

THAIEA=HGas, Water)
" (PAIBTB230068) %‘E.DF%E
Zit| S0[AFR
Of[H | KFxY
ug o= 7p2t A el
- p[E=2 wEIA oot Sl
(CBT/IBT) 1074 O[5t 10 A] 1074 O} 4k 10 A] eIkt
CBT $1,200 $1,000
SCRUBBER
IBT $1,200 $1,000 bS]
1 e
CBT $1,200 $1,000 sBMYS
BWTS
IBT $1,200 $1,000
« CBT: Computer Based Training Program (ZEFHO 2 OIE{Hll ¢1Z0| gli= MEtofA AL E)
+IBT: Internet Based Training Program (IE{4l HZ0| 7t58t A8to|Lt ALZ AN ALZE)
PANASIA

Pressure, Temperature, Gas Pressure, Flowmeter

Inside of the Scrubber Unit including Gas / Water Piping Lines

MCP (Log Data & GPS Position Check)

Each Mode Operation

Maintenance Repair and Operations Service



MRO Basic

MSCS

Pan-MSCS™ Pan-MSCS™= BWTS

2 SOx ATt 22 THIAOF KIES 226tz A2 24 o] A|ARIQILICE AJAE 1M 7 s |P Adress M2 % SAMHZA

O A|AHRI2 Mute|dE41E SOl HIO|HE SE6IL, aEE HO[HE 7[8to = TALEH| 280f 80t THLIAO} - - - - b OIMEAIIZ

2|EZEES HEEct. Est A=Y ICT(Information Commnuication Technology) A{HIAS Ed

HIE MElE MAZe= pa|eh o Q=S XS] 12 Mufo] 228801 R2HS EoF ANLE #(Smart

Ship) AEfA P2 MEdt= Het2 giiCh MRO H|O|Zlo A= 2,500E 2] AE9| Pan-MSCSE

HISELC.

Price: —USB-2580— 0
__.} \“

Satellite

» Satellite
Pan-MSCS™ ---=--=-=----

Smart Control Center

of|EH Mut oL [E= XE TICH
= = Pan-MSCS™
= Smart Control Center

O1ZIE| R AfEH 9 AIAJZH o] HIZ Al ZICH 3 sfZeot
GloJE| LIEZ] @) ¥
(/3 !
NN
N

Of|H| XA 6/@ ,-3 HIA
o)
2il0jEf 2412 St ol

= X Xl gt 712k 212, ne ne THFAlOF THfAlOk
| 2HIZ ot2| Sto — i AHZIZZ|
R 2Z akz] 3lo| operation |ogd|o|E1,f. =g HI:IHOJI - MEto] 9| A|ARIS LAN THLFAJOF MSCS MEHO| - RTUZ BWTS, SCRUBBER Pan-MSCS™of| Mt S2 gl
Cliet 2 0ME IS Ho|ZS AISSIH BRI HES  TA0| HsHiEE AARI IOl 44 (133W)  ID/PW S
I (BWTS/EGCS)ol| &2, QIME BT X 125(D) x 40(H) (mm) /
_ o= 72 STP Cat5 RJ45 DA
H44Ef O] At
O A- o
TI C;l %J'L—I Al'-g-g Type Min (5 min cycle) Max (1 min cycle)
(ofl&h
Scrubber (Open mode) 7MB 50MB 7HA(Et]: USD)
Scrubber (Close mode) 15MB 100MB
BWMS 3VB 20MB
- O|HIE [O|E{ (Y, 2F)= MAIZIOZ £E2|0] 2| HO| +X|0f| IRHEIL|CY.
- RTUS| HIO|Ef 27! Z7 |5 HASIO] 214 H[O|H AtE2FS Mo{E 4= QLT
14 PANASIA
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MRO Plus

MRO Basic | +

FtRx=

A
T

- Scrubber LHE H&A
[m}

- EHS A|ARI MZA Bl

SCRUBBER - 7|ZH8 | X|=H4= =

/ Scrubber 2|5 / £t L} #[0|= HH
7|SHIAE [ Level Switch 7|5 HIAE / VFD main cooler, Heat SINC, Filter 2K

FRIES HMEE

3

6

9

12

=5 2= M35 month | month | month | month RE|RS SHEE
Periodic consumable P ° 6 month : heat sink cleaning, cpoling channel cleaning
[tem management 12 month : capacitor reform
VFD Parameter check [ ] 3 month : inspection of parameter settings
Filter cleaning o 3 month : inspection the filter condition and cleaning
Panel Cable [ J 3 month : inspection the cable connection status all terminals
Auto damper Leakage _and [ 6 month : function test, inspection the leakage
normal function test
Manual damper Leakage gnd [ J 6 month : function test, inspection the leakage
normal function test
LS-001 Normal function test [ ] 3 month : function test, fork type probe inspection(coat, damage)
Sbt‘i,tilh LS-002 Normal function test [ ] 3 month : function test, fork type probe inspection(coat, damage)
LS-003 Normal function test [ ] 3 month : function test, fork type probe inspection(coat, damage)
Oil status [ 3 month : visual inspection
Normal function test [ ] 3 month : on/of and throtle
He petatr resis’v{gtnocrecsgeck [ J 6 month : mesuring motor coil resistance
Solenoid valve [ J 3 month : visual inspection

. . 3 month : Check the bolt/nut for tightness
Demister Inspection ) . . .
6 month : cleaning by dismantling
Mesh guide ([ J 3 month : visual inspection(pin hole on welding point)
3 month : cleaning of filed soot scale
e i ® 6 month : visual inpection(pin hole on welding point)
Pre-absorber - 3 month : cleaning of filed soot scale
SCRUBBER Rc001ipipinglieakages = @EE @ & month - visual check{pin hole on welding point)
Unit
Pin hole(welding point) o 6 month : visual inspection(pin hole on welding point)
Crack of material [ ] 12 month : visual inspection(pin hole on welding point)
Spray nozzle(blockage) [ J 6 month : visual inspection(nozzle inside)

Absorber Pin hole(welding point) [ J 6 month : visual inspection(pin hole on welding point)
Crack of material [ 12 month : visual inspection(pin hole on welding point)

GRE Overboard line [ ] 3 month : visual inspection of damage and leakage

Piping S
teal and SUS . T .
SW supply line Each piping [ ] 3 month : visual inspection of damage and leakage
. Top 3 month : visual inspection of damage and leakage
Ex{)lal_lsmn Absorber
t . . .

o Bottom [ ] 3 month : visual inspection of damage and leakage
Exﬂz?:tmn Pre-absorber Top o 3 month : visual inspection of damage and leakage
Exgzlil:tlon Pre-absorber Bottom [ ] 3 month : visual inspection of damage and leakage

Cable [ ] 3'month : inspection of insulation and connection status
Cleaning panel inside [ J 6 month : cleaning of dust and foreign material
MCP
Temperature check [ ] 3 month : visual inspection of heat damage
Panel Fan [ ] 3 month : cleaning and operation status
Cable [ J 3 month : inspection of insulation and connection status
RCP Cleaning panel inside [ ] 6 month : cleaning of dust and foreign material
Temperature check [ ] 3'month : visual inspection of heat damage
Sealing air fan Cable insulation [ ] 3 month : inspection of insulation and connection status
S EOCR test o 6 month : parameter setting, function test
Panel
Sealing air fan Cable insulation (] 3 month : inspection of insulation and connection status
starter B EOCR test o 6 month : parameter setting, function test
16 PANASIA

BWTS - 7|2V /X2 2

2uF o

Electric

FXIES 42

measuring and check the Ams on each Capacitor

Capacitor 3uF ([ J measuring and check the Ams on each Capacitor
Ballast
5uF (] measuring and check the Ams on each Capacitor
Inspection of NTC visual inpection(replace if it necessary)
Inspection of N . )
h [ ] visual inpection and cleaning
. UV | sensor housin
UV Unit g
Inspection of UV sleeve [ ] visual inpection(replace if it necessary)
Inspection of UV lamp [ ] visual inpection(replace if it necessary), test with test kit
Filter overhauling o by maintenance manual (disassemble and assemble, cleaning)
lel:ﬁr Suction scanner overhauling (] by maintenance manual (disassemble and assemble, cleaning)
Filter element over hauling ([ J by maintenance manual (disassemble and assemble, cleaning)
EHS Valve actuator (] visual inspection, check of motor resistance
Cable connection (] inspection of cable connection and insulation
MCS
Fan @ inspection of cable connection and insulation, collin fan operation
Cable connection (] inspection of cable connection and insulation
RCP
Fan ®  inspection of cable connection and insulation, collin fan operation

Maintenance Repair and Operations Service



MRO Premium

MRO Basic | +| 7t 9X|EH$Z | +| 2 ERE HE AAH

e Pan-Hawk™ & Saf| 1= ZH|, 48} TH00i| SEEl om0l &A| 2 4 USLICE R oAt =
HRXIS2 22| & A, OfTIME M8 Y 0] ZHHSH| H2E = AS LI

1

JE)
1
i
1
¥
Pan-Hawk™M = S-Link AZE|E Edff 2IHEAS
HXorst] nEE G4 S4 MH[AS WIS RLICh
O|§ %OH }'ju_'l-g X'j -”74| O-IEIO“MLJ- OHH {QE o-|E|: Cl o 2C Pan-Hawk™ o| UP & DOWNLOAD 7|52 EOH ME A|-I|_l|- I=={ezPN; ]1|.o|9 OGS A o|ﬁ|_|[_—_|. D|E|
Clofst S4t X2l AHIAS 212 4 YLICH SEE&OE o leee e ome Tas
XEE O|0fX| 3! sS4 MAUEDE OfL|2} 22| T HAIZICE SR 2HE WS 3RY =
USLICE

Video

HD 3}&lo| Pan-Hawk™ 2 AIAJZF HD SHal St AEaIIS Seof Hut F| DF, QA4 H2, AL S A -

AAJZHE AL IO Lot 4 Yl Cheet S| A2 MBEPl H0JE 4 QIBLICEL 0| Sof ekt Ms 48
T}of0] 7H5 10} whE 27| Kt 2 TS KIRIEHLICE Azt 7|s 5% 2R 7152 A5t S0|= UP&DOWNLOAD 7|52 S8 BRE AT T4 Mg T2
A7Hriet BRE 4 UBLICE 3t 220] 012 7Ho] 0[0[x] TLo] PRS0 Rl B st o[o[x]
Tjele Mefslo] otz 4 9, ojn|x| mlol X J2iojut 2ME H7K101 T 3RSt 7155

El:ll

3D AR IS AR Ol 21 4211k MB| QIXILIO| ZH0] F2 3 28 10| QI8 2ie] ofie S0l st 10

SEHE AARLPAOIIS hSOPA| 2ILICk | 2| MU, A S 22(S To | Hoj 29, 22 AEBMBARZ  Fortin S 55 HHI2 6 91 BS540l S0IE O 279t Sl 0 s
% Q| 24 HAE BEP AlZaolsto] IEAOIL ZEe) Klo|2 013t ofeie e sagiLICt (512Kbps 0I4)
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