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1. g (Frank Mohn AS NEDfRFE:
BZE4RI o Mr.EIRIK VALLE
EZE4RH - Mr.EIRIK SAMNOY
IR TAZEM: Mr.Dag Henning Yndestad

2. ASER  HUHGEE R SN R TR R
3. HUMZERLRTIR RS © BMENAE AFEE ARG TS E O Pk TARAT
(=) BEiER
1. % - T EHE
A. B o HR12ES
B. FU%E : SD200-6 DTHH200-C341

C. ZHER = - 600m3/h @specific gravity 0.75kg/dm3.
M= ¢ 520m3/h @specific gravity 1.0kg/dm3.

D. Discharge Head: 125mlc
Test Discharge Head: 94 mlc

E. Hydraulic Oil Flow: 560 I/min
Test Hydraulic Oil Flow: 496 1/min

F. Hydraulic Oil Pressure: 234 bar
Test Hydraulic Oil Pressure: 240 bar

2. 4% - SLOPEHZE
AL EiE ¢ 2T
B. FU%E : SD150-6 DTHH107-B330

C. 2EER = * 300m3/h @specific gravity 0.75kg/dm3.
M= - 260m3/h @specific gravity 1.0kg/dm3.

D. Discharge Head: 125 mlc
Test Discharge Head: 94 mlc

E. Hydraulic Oil Flow: 306 1/min

5



Test Hydraulic Oil Flow: 265 1/min

F. Hydraulic Oil Pressure: 220 bar
Test Hydraulic Oil Pressure: 218 bar

3. i - BT EHR
A. BB H1E
B. ZU8F : TK100-6 DUHH32-A178

C. ZHEXS= * 150m3/h @specific gravity 1.0kg/dm3.
M= ¢ 150m3/h @specific gravity 1.0kg/dm3.

D. Discharge Head: 70mwc
Test Discharge Head: 70 mwc

E. Hydraulic Oil Flow: 145 1/min
Test Hydraulic Oil Flow: 141 1/min

4. Hydraulic Oil Pressure: 228 bar
Test Hydraulic Oil Pressure: 227 bar

FFR AR AR F 3K Ry AR A B B 2R e a o P s B B B2 AN B
WOAE R e EEt B G T BT  RE RO - ST — Calculation
Procedure For Testing FRAMO Pumps With Water -

(M) JEtadtE

L. B

11248 H23H 470845 & Framo firAFusa T > FH#%#L Project Manager Mr.
Eirik Valle = HtEdae sk - Al TIZANMEE B L2 EETHR - HELKH .
Mr.Eirik Samnoy 74 HIEURE SORIEANE - S JTRERIS - A 2k S TR
B0 2N ISR A AT -

LA ™
HEAFIGE S 4 HEAFIGE S 40
2. TR EKaE
AR T 1% - Sed e TAZAT M 4B EIG B - tER A ROREaE S50
AT MNE R 0 A R IR R e R e o 1% B A B f T A ORI > Ry (AT RE S I

6
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FAMEFMHE R —S & H RN g O RERIE  (FR R ERE > AR R
DISCHARGE HEAD I K BEHIZE & -

ATCHAM RS2, 3, 4, 69 E4R - FHEE 4R _EASEENEL NSRS &
SKFRAMOJRiHEE 2 IS T IERE e BLifny Kozt - DAMECRFT 8 BEHy

ASEM: » RaE BB AR HIRG 2 e - MERRAEER - 2K =List of Calibration
Certificates For FAT of Pump Heads -

/B it e SENSOR(4001305) TR sz [P e JBR ] £y i 7K B
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B R =51 SENSOR Pump Head Sensor(8462172)
(041502H503)

IR RS S T ST - HT FRAMO 40857 CARGO PUMP
SERIES NO » HLZE K ZEREHYD. MOTORFYSERIES NO—(£%1] A2 8% > 5ERK
g5 I -

55 H IR — DR T FOMTR RS EF SO » 6160008 » FaNe R
TE TR > TRERREER M 5= FARR R T2
H -

SN B IR BRI e A A R 8 R (4 (5 FHFRAMO T Jig
JHVE > wUE L EE{% (Cert. No. hose(TK-Pump) 223572-1, 223572-2-1) - tHFRAMO
AT RGN 1% F2 R 5 (L Ba & B A 85 4% > WIS Test Protocol For Standard
Hydraulically Drive Pumps -

MR 58 B 1% H FRAMO T (it i BR O b B o A i 5 > A0S 22 PMA-Particle
Measuring and Analysing Software.

. L2

EICHIEA T ZAEFRAMO FUSAT R - Fr LA REE s T 28 - Hii TR
B 7 HEERSN - NREFHIR  FESE = REEE © JHIFRAMOZ R LR AR AE SR 2 5
M2 48 BB AR I EHFRAMOE TR 78 - 4R Rt R B EhL -
RS Z SR | fERZ TGRS Z TE AR - ERZEZ NBEEE%E
FgEatf - WK 2 TF > AR EEMEZ A ENS - —J 5 LU
ANTLRTER Rk > — i TIERER -

TELIBTRT 5 5 AT HPUISL TR st A B AR 420 - 4
AR ST U L R TR S 1 © SRS R  TTEA E LB -
EIS B T RSB R & — 2 AT 4 -

. ARG

wh= HHEEE R S B R TR AR - e R ISR s N B &
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S\ BFFME > SERIEICHIE » HIE E S A0k 4-75 Test Protocol For
Standard Hydraulically Drive Pumps > -

= URROER

1.

AZEE FRAMO 2N RATIE » RS RSB - Melny Havz2
BEBIEROE Z PRS- MESR ARSI TERERT St T 20K DAMEOR 222 BRGNS -
AIRENE R IR ARG EENEE - HER(IL HAY - FRENGURS SR
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g FH:
(—) Calculation Procedure For Testing FRAMO Pumps With Water.
(=) Program for FAT week 34/2023.
(=) List of Calibration Certificates For FAT of Pump Heads
(V9) Test Protocol For Standard Hydraulically Drive Pumps
(7)) PMA-Particle Measuring and Analysing Software.

(75) Test Protocol For Standard Hydraulically Drive Pumps
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No.: 0115-2189-411
-"_ CALCULATION PROCEDURE Date/Sign.: 15.12.22/LEB
Ej FOR TESTING
FRAMO PUMPS WITH WATER Page 10f1
FRAMO Rev.
PUMP TYPE: S$D200-6 DTHH200-C341
Specific gravity:p = 0,75 Viscosity:v= 1,0 cSt
Correction factors for viscosity: Kg= 1,000 Kh= 1,000 Ke = 1,000
PUMP DATA CAPACITY HEAD SPEED HYDR. OIL HYDR. PR. POWER
Q (m3/h) H (m) n (rpm) g (I/min) p (bar) P (Kw)
Design: 600 125 2703 560 234 194,4
VISCOSITY | CAPACITY HEAD SPEED HYDR. OIL HYDR. PR. POWER
1cSt Q1=Q H1=H nt=n q1=q p1= p/p P1="Plp
= 312,0 = 259,3
>1 cSt Q1=Q/Kq H1=H/Kh | n1=n q1=q p1= p x Ke P1=_PxKe
KgxKhxp Kqg xKh x p
If hydraulic pressure (p1) exceeds maximum recommended pressure for the hydraulic motor driving
the pump during the pump test with water, the pump speed and capacity must be reduced as follows:
Test data if p1 exceeds max. recommended pressure
Hydraulic pressure: p2=p1-p = 234 bar
Hydr. Pump speed: n2 = n1 x P2 2341 rpm
Press.| = p1
Capacity n2
Pump capacity: Q2 = Q1 x T 520 m3/h
n
Head
n2)?
Pump head: H2 = H1 x (—1) = 94 mlc
n
Capacity
. n2)3
Power consumption: P2 = P1 x o) T 168 kW
n —_19©
2
Hydraulic oil consumption: g2 = g1 x % = 485 I/min
n —"09
Q2 (ms3/h) H2 (m) n2 (rpm) g2 (I/min) p2 (bar) P2 (Kw)
Test data (water) 520 94 2341 485 234 168




No.: 0115-2189-412
—ﬂ_ CALCULATION PROCEDURE Date/Sign.: 15.12.22/LEB
Ej FOR TESTING
FRAMO PUMPS WITH WATER Page 1 of 1
FRAMO
Rev.:
PUMP TYPE: SD150-7 DTHH107-B330
Specific gravity:p = 0,75 Viscosity:v= 1,0 cSt
Correction factors for viscosity: Kg= 1,000 Kh= 1,000 Ke = 1,000
PUMP DATA CAPACITY HEAD SPEED HYDR. OIL HYDR. PR. POWER
Q (m3/h) H (m) n (rpm) g (I/min) p (bar) P (Kw)
Design: 300 125 2777 306 220 102,2
VISCOSITY | CAPACITY HEAD SPEED HYDR. OIL HYDR. PR. POWER
1 cSt Q1=Q H1=H ni=n q1=q p1=plp P1=Plp
= 293,3 = 136,3
>1 cSt Q1=Q/Kq H1=H/Kh | n1=n q1=q p1= p x Ke P1=_PxKe
KgxKhxp Kqg xKh x p

If hydraulic pressure (p1) exceeds maximum recommended pressure for the hydraulic motor driving
the pump during the pump test with water, the pump speed and capacity must be reduced as follows:

Test data if p1 exceeds max. recommended pressure

Hydraulic pressure: p2=p1-p = 220 bar
Hydr. — R, Pump speed: n2 = n1 x P2 _ 2405 rpm
Press.| = p1
Capacity n2
Pump capacity: Q2 = Q1 x T 260 m3/h
n
Head
n2)?
Pump head: H2 = H1 x oy 94 mic
n
Capacity
. n2)3
Power consumption: P2 = P1 x o) T 89 kW
n 9%
2
Hydraulic oil consumption: g2 = q1 x % = 265 |/min
n <409
Q2 (ms3/h) H2 (m) n2 (rpm) g2 (I/min) p2 (bar) P2 (Kw)

Test data (water) 260 94 2405 265 220 89
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@l FRAMO

Framo Cargo Pumping System

Yard: CSBC Kaohsiung
Project: Hull 1193, MR 50k

Program for FAT week 34/2023

at

Framo Fusa AS

234-25% August 2023

Contact persons from
Framo:

Mr. Eirik Samngy - Framo Fusa AS




FACTORY ACCEPTANCE TEST (FAT) ~ No.  T-0005-23
Eﬁj HYDRAULIC DRIVEN PUMPS 619315/1 Datefeign.: 18.08.23/1EB
FRAMO CSBC Kaohsiung, hull 1193 B

on Alfa Laval brand

AGENDA Wednesday 23" AUGUST 2023

START | AGENDA RESPONSIBLE

08:10 | Welcome ESam
Presentation of FAT setup, FAT
safety preparation & connections

08:30 | FAT hydraulic driven pumps: ESam, test
- Performance testing

11:15 | Lunch ESam

11:45 | FAT hydraulic driven pumps: ESam, test
- Performance testing

15:30 | Ferry
AGENDA Thursday 24" AUGUST 2023
START | AGENDA RESPONSIBLE
08:10 | Welcome ESam
08:20 | FAT hydraulic driven pumps: ESam, test

- Performance testing

11:15 | Lunch ESam

11:45 | FAT hydraulic driven pumps: ESam, test
- Performance testing

15:00 | Summary FAT ESam

15:30 | Ferry

\\fusa\Arkiv\tek-marin\MARIN\NOTATER\2023\T-0005-23.doc



b=

LIST OF CALIBRATION CERTIFICATES

FOR
FAT OF PUMP HEADS
Customer: CSBC Taiwan
Client:
F R A Mo Project: Hull no 1193
an Alfa Laval brand |FM o/no: 619315

WELL RY2C
Measuring Parameter Measuring Equiptment

Description: Certificate: Serial no: Valid to:
Discharge pressure (mlc) Pressure transmitter HT RY2C 8462173 2024/1/3
Hydraulic Return Pressure (bar) Pressure transmitter PR RY2C 360299-002 2024/1/3
Hydraulic Main Pressure (bar) Pressure transmitter PT RY2C 360307-002 2024/1/3
Hydraulic Oil Flowmeter (I/min) Oilflow turbinemeter HPS STC06 4001305 2023/8/31
Waterflow (m3/h) Magnetic Flowmeter RY2 (RB2) 041502H503 2023/12/31

WELL RY3C
Measuring Parameter Measuring Equiptment

Description: Certificate: Serial no: Valid to:
Discharge Pressure (mlc) Pressure transmitter HT RY3C 8462174 2024/1/3
Hydraulic Return Pressure (bar) Pressure transmitter PR _RY3C SN 302277-004  {2024/1/3
Hydraulic Main Pressure (bar) Pressure transmitter PT RY3C SN 2996612-002 12024/1/3
Hydraulic Oil Flowmeter (1/min) Oilflow turbinemeter HPS_STCO05 3204672 2023/8/31
Waterflow (m3/h) Magnetic Flowmeter RY3 (RB3) 111402H312 2023/12/31

WELL RY5C
Measuring Parameter Measuring Equiptment

Description: Certificate: Serial no: Valid to:
Discharge pressure (mlc) Pressure transmitter HT RYS5C 8462175 2024/1/3
Hydraulic Return Pressure (bar) Pressure transmitter PR _RY5C SN 302277-001  {2024/1/3
Hydraulic Main Pressure (bar) Pressure transmitter PT RY5C SN 310798-001  12024/1/3
Hydraulic Oil Flowmeter (I/min) Oilflow turbinemeter HPS_STCO02 2405982 2023/8/31
Waterflow (m3/h) Magnetic Flowmeter RYS5 (RB5) 230003H251 2023/12/31

WELL RY6C
Measuring Parameter Measuring Equiptment

Description: Certificate: Serial no: Valid to:
Discharge pressure (mlc) Pressure transmitter HT RY6C 8462176 2024/1/3
Hydraulic Return Pressure (bar) Pressure transmitter PR _RY6C 278319-004 2024/1/3




Hydraulic Main Pressure (bar) Pressure transmitter PT RY6C SN 360307-001  12024/1/3
Hydraulic Oil Flowmeter (1/min) Qilflow turbinemeter HPS_STCO1 2405986 2023/8/31
Waterflow (m3/h) Magnetic Flowmeter RY6.1 (RB6.1) [265203H191 2023/12/31
Waterflow (m3/h) Magnetic Flowmeter RY6.2 (RB6.2) [299403H510 2023/12/31
WELL RY9C
Measuring Parameter Measuring Equiptment
Description: Certificate: Serial no: Valid to:
Discharge pressure (mlc) Pressure transmitter HT RY9C 8462177 2024/1/3
Hydraulic Return Pressure (bar) Pressure transmitter PR _RY9C 302277-003 2024/1/3
Hydraulic Main Pressure (bar) Pressure transmitter PT RY9C 299612-001 2024/1/3
Hydraulic Oil Flowmeter (1/min) Qilflow turbinemeter giS*RiTK*LO 320654 2023/8/31
Waterflow (m3/h) Magnetic Flowmeter RY9 (RBY) 297803H191 2023/12/31
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TEST PROTOCOL FOR
STANDARD HYDRAULICALLY
DRIVEN PUMPS

(hmFRAMO

ORDER DATA:

Order no.: 619315 # 40 Shipyard: CSBC Corp, Taiwan
No of pumps: 1 Yard no.: 1193

Pump code: TK100 DUHH32-A178 Class: LRS

Pump spec.: 0115-2189-403 Stamped: FM BGN23-91

Material casing: EN1.4432
Material shaft: EN1.8507
Material impeller: CF3M+Mo

SPECIFIED TEST DATA:

Cert. no. hose (TK-pump): 223572-1-1, 223572-2-1

Capacity: 150 m3/h Oil consumption: 145  |/min.
Head: 70 mwc Hydr. pressure: 228 bar
Power: 50,0 kw Speed: 4357 rpm
Test medium: Fresh water
RECORDED DATA:
Pump no. | Capacity Discharge Suction oil Hydraulic Return Motor no.
head head consum. pressure pressure
Q Hd Hs q Pp Pr
TP1 TP2 TP6 TP5 TP3 TP4
m3/h mlc mlc I/ min bar bar
133784 150 70 141 229 2,0
CLASS DATA:
Capacity Discharge Average Average Average
Head Oil consume AP Power
m3/h mic I/min bar kW
150 70 141 227 48,4
Witnessed by Sign. Date
Test Engineer Dag Henning Yndestad 24.08.2023 \
Witnessed Tzu Yuan Yao 24.08.2023
Witnessed Huang Wuchen

Generated: 29-Aug-23

Page 1 of 1




ERREeNaY

Partikelmess- und ®
Analysesysteme

PAMAS

PAMAS PMA Program v2.4.2.2 u

PMA-Particle Measuring and Analysing Software
28.08.2023

Measurement file

: \\services.framo.no\services\Felles\Oilmon\mes\ikkeRegistrert\25335-23.mes

Sample ID : 25335-23
Customer : Framo Fusa
Sampling location : CSBC Taiwan Fat #2
Sampling date :28.08.2023
measured at :28.08.2023 14:08:21
User : C. Hoyven
Counter - 1D: SYS-3216 v5.3 S#: R28-EP0000010629
Sensor : L-50505850
Comment : PPM - 11
Ordre nr.: 619315
Oljetype: Shell tellus S3 M 46
Print . Average values of measurement(s) 1, 2, 3,4, 5
Measured volume :10.0 ml
Analysed Volume 1 ml
Dilution Factor -
1ISO 4406 - 18/15/11
SAE AS 4059E : 8A (8,7,5,5,4,5)
Diameters| cumulative ;
Particles log. cum.
>4.00pm ()| 1519.62 g
> 6.00 pm (c) 291.44
>14.00 uym (c) 10.32
> 21.00 um (c) 2.90
> 38.00 pym (c) 0.26
>40.00 um (c) 0.18
> 60.00 um (c) 0.12
>70.00 um (c) 0.06
4.00 6.00 14.00 21.00 38.00 40.00 60.00 70.00
Particle size [um]
Diameters| differential . .
Particles log. diff.
4.00- 6.00 ym(c) 122818 cles log. d
6.00 - 14.00 um (c) 281.12
14.00 - 21.00 um (c) 7.42
21.00 - 38.00 pm (c) 2.64
38.00 - 40.00 um (c) 0.08
40.00 - 60.00 pm (c) 0.06
60.00 - 70.00 um (c) 0.06
>70.00 um (c) 0.06
14.00 21.00 38.00 40.00 60.00 70.00
Particle size [um]
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TEST PROTOCOL FOR
STANDARD HYDRAULICALLY
DRIVEN PUMPS

Order no.:

No of pumps:
Pump code:
Pump spec.:
Material casing:
Material shaft:

619315 # 132

12

SD200-6 DTHH200-C341
0115-2189-401
EN1.4432

EN1.6582

Material impeller: CF3M+Mo

SPECIFIED TEST DATA:

Capacity: 520 m3/h
Head: 94 mwc
Power: 168,0 kw

Test medium:

Fresh water

RECORDED DATA:

(i FRAMO

ORDER DATA:

Shipyard:
Yard no.:
Class:

Stamped:

Oil consumption:
Hydr. pressure:

Speed:

CSBC Corp, Taiwan
1193

LRS

FM BGN23-93

485
234
2341

I/min.
bar
rpm

Pump no. | Capacity | Discharge Suction oil Hydraulic Return Motor no.
head head consum., pressure pressure

Q Hd Hs q Pp Pr

TP1 P2 TP6 TP5 TP3 TP4

m3/h mlc mlic I/min bar bar
133787 520 94 496 240 4,0 37183155
133788 520 94 496 240 4,0 37183410
133789 520 94 496 240 4,0 37183162
133790 520 94 497 240 4,0 37183161
133791 520 94 494 240 4,0 37183164
133792 520 94 496 240 4,0 37183161
133793 520 94 496 241 4,0 37183156
133794 520 94 497 240 4,0 37183160
133795 520 94 498 243 5,0 37183159
133796 520 94 494 240 4,0 37183157
133797 520 94 499 241 4,0 37183406
133798 520 94 496 240 4,0 37183404

133798 0 143 560 144 4,0

CLASS DATA:

Capacity Discharge Average Average Average
Head Oil consume AP Power
m3/h mlc I/min bar kw
520 94 496 236 173,6
Witnessed by Sign. Date 'ﬂ
Test Engineer Dag Henning Yndestad 25.08.2023 W\ J
Witnessed Tzu Yuan Yao 25.08.2023 \(
- “(z “ Twm ey
Witnessed Huang Wuchen
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TEST PROTOCOL FOR
STANDARD HYDRAULICALLY

(mim FRAMO
an Alfa Laval brand
DRIVEN PUMPS

ORDER DATA:

Order no.: 619315 # 112 Shipyard: CSBC Corp, Taiwan
No of pumps: 2 Yard no.: 1193

Pump code: SD150-7 DTHH107-B330 Class: LRS

Pump spec.: 0115-2189-402 Stamped: FM BGN23-92
Material casing: EN1.4432

Material shaft: EN1.6582

Material impeller: CF3M+Mo

SPECIFIED TEST DATA:

Capacity: 260 m3/h Oil consumption: 265 I/min.
Head: 94 mwc Hydr. pressure: 220 bar
Power: 89,0 kW Speed: 2405 rpm

Test medium: Fresh water

RECORDED DATA:

Pump no.| Capacity Discharge Suction oil Hydraulic Return Motor no.
head head consum. pressure pressure
Q Hd Hs q Pp Pr
TP1 TP2 TP6 TP5 TP3 TP4
m3/h mlic mlc I/min bar bar
133785 260 94 264 219 4,0 94057010
133786 260 94 265 223 3,0 94003173
133786 0 129 306 107 2,0
CLASS DATA:
Capacity Discharge Average Average Average
Head Oil consume AP Power
m3/h mic |/min bar kw
260 94 265 218 87,8
Witnessed by Sign. Date
Test Engineer Dag Henning Yndestad 23.08.2023 \
Witnessed Tzu Yuan Yao 23.08.2023 7 T 7/
%N An
Witnessed Huang Wuchen € “ s
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TEST PROTOCOL FOR
STANDARD HYDRAULICALLY
DRIVEN PUMPS

ORDER DATA:

BN

FRAMO

an Alfa Laval brand

Order no.:
No of pumps:
Pump code:
Pump spec.:

619315 # 40

1

TK100 DUHH32-A178
0115-2189-403

Material casing:
Material shaft:
Material impeller:

EN1.4432
EN1.8507
CF3M+Mo

SPECIFIED TEST DATA:

Shipyard:
Yard no.:
Class:

Stamped:

Cert. no. hose (TK-pump):

CSBC Corp, Taiwan
1193

LRS

FM BGN23-91

Capacity: 150 m3/h
Head: 70 mwc
Power: 50,0 kWw

Test medium:
RECORDED DATA:

Fresh water

Oil consumption:
Hydr. pressure:

Speed:

I/min.

228 bar

rpm

Pump no. | Capacity Discharge Suction il Hydraulic Return Motor no.
head head consum. pressure pressure
Q Hd Hs q Pp Pr
TP1 TP2 TP6 TP5 TP3 TP4
m3/h mlc mic I/min bar bar
133784 150 70 141 229 2,0
CLASS DATA:
Capacity Discharge Average Average Average
Head Oil consume AP Power
m3/h mlc I/min bar kW
150 70 141 227 48,4
Witnessed by Sign. | Date s }’\
]
Test Engineer Dag Henning Yndestad 24.08.2023 L
Witnessed Tzu Yuan Yao 24.08.2023 ‘/(Z(& kﬂmw \(5\0
Witnessed Huang Wuchen

LA

"'{’[A@ nf/ex(é/e hose wied  for ‘te;tTV\f) Tk (oo t¢ wot port uq[ the Ttems
ttended for delivery w ths project.

The flestble hose fo Thioo o +his \Nojedg chall be well tested
by Trame befoe delivery | gnd that test et dor flobie hoe
chall chWMGa( with Ahic test ve Yorzé_
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