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A Practical Report on an International Exchange Program
at a Remote Island College of Technology
for Developing Future Ocean-Going Officers

Shinya Yamasaki*, Hiroshi Kato**, Eitaro Mori*¥,
Yasumasa Aoki*** Nobuyuki Ohori***, Yutaro Kobayashi***

Abstract

This report describes an international exchange program conducted between the Maritime Academy of
Asia and the Pacific (MAAP) and a remote island college of technology in Japan. Because students in
remote island regions have limited opportunities for external interaction, the program was designed to
enhance their English communication skills, intercultural understanding, and collaborative competence
abilities essential for future ocean-going officers. The program engaged first, third, and fifth-year
students in level appropriate learning activities, including basic boat handling classes, ship handling
performance training aboard the Yuge Maru, and mixed team sports and cooperative tasks. A buddy pair
system was introduced to promote autonomous communication and encourage students to actively use
English throughout all activities. The findings, based on observations and post program questionnaires,
suggest that direct engagement with overseas maritime students provides meaningful educational
benefits, such as increased willingness to communicate in English, enhanced collaborative attitudes, and
deeper international awareness. These results highlight the educational significance of intentionally
providing intercultural contact opportunities at remote island institutions preparing students for careers
as ocean going officers.
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Q 1 .Did you enjoy the exchange program
at Yuge College?

= Strongly Agree
m Disagree
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Agree = Neutral
m Strongly Disagree

Q 2 .Did you feel welcomed and supported
by Yuge students and staff?

u Strongly Agree Agree = Neutral

m Disagree m Strongly Disagree
B 7 SRS K ORGRELZ BE 2 3l

Q 3 Was it a valuable experience for your
maritime career or personal growth?

= Strongly Agree Agree = Neutral

m Disagree m Strongly Disagree
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Q4 Would you like to come back to Yuge College or

join a similar program again?
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A Method for Clarifying Pipeline Deterioration Based on
Fundamental Fluid Mechanics

Ryoma Fujii*, Ganbat Davaa**, Toshihiko Masaie**

Abstract
This study aims to clarify the effects of pipeline deterioration on fluid behavior based
on fundamental fluid mechanics. Experiments were conducted using insert parts with
varying inner diameters to simulate deterioration and analyze water-level changes.
The results revealed how reduction in pipe diameter influence flow rate and
water-level transition, providing foundational insight for non-destructive diagnostics.
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Effect of the number of turns on the power generation
efficiency of a spiral water wheel

Takuto Miyachi*, Ganbat Davaa**, Toshihiko Masaie**

Abstract

This study focused on single-bladed spiral water turbines operating under semi-submerged conditions. It
aimed to systematically vary the rotational axis angle and blade winding count while maintaining constant
spiral geometry and flow rate, thereby quantitatively evaluating their impact on power generation
efficiency. Particular attention was paid to changes in fluid behavior, including water mass formation and
localized stagnation, with the objective of establishing design guidelines for achieving efficient power
generation. At angles of 30° and 25°, high flow velocities yielded substantial torque; however, fluid
collisions between blades became pronounced, leading to localized water mass formation around the 5th
turn. This is thought to stem from the blades' discharge capacity being unable to keep pace with the speed
imposed by the steep gradient. Under gentle inclination conditions of 20°, 15°, and 10°, the flow velocity
decreased, and the stagnation point shifted upstream to around the 4th turn. Particularly at 15 degrees,
which lies in the transition region from gravity-dominated to viscosity-dominated flow, flow instability
occurred, and efficiency degradation with increasing turn was confirmed. At 10 degrees, the alignment
between the inflow vector and blade geometry improved, resulting in stable flow along the blades.
Consequently, efficiency continued to increase up to 10th turn. At the shallowest angle of 5°, although the
localized water mass disappeared, insufficient discharge capacity led to increased overall stagnation.
Efficiency peaked on the 9th turn and then decreased on the 10th turn. It can therefore be concluded that,
for achieving high efficiency in screw turbines, it is crucial to set the number of turns based on the changes

in fluid behavior corresponding to the angle.
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An Initial Institutional Research—Based Analysis of
“Academic Achievement Levels X Regions”

Sayaka Minewaki*, Ikko Sakuma**, Toshihiko Masaie***,

Takahiro Makiyama**** and Tomohiro Murakami***
Abstract

Institutional Research (IR) is positioned as a framework for supporting decision-making in various
contexts—such as improving classes, student support, curriculum evaluation, early alert, and allocating
educational resources—by collecting and analyzing data related to student learning behavior and
educational practices. The purpose of this study, as an IR practice, is to explore the relationship between
the academic ability of incoming students and their geographical origin, aiming to enhance educational
support for student achievement and optimize recruitment and public relations strategies at our
institution. Assessment data capturing academic ability upon enrollment is critical not only for first-year
education but also for reviewing recruitment and promotional policies. In this research, we conducted an
analysis focusing on the extreme groups (top and bottom 30 students) using the Study Sapuri academic
test results and their junior high school affiliation information. Map visualization revealed a clear
structural disparity: while high-achievers tended to be widely dispersed, low-achievers showed a clear
tendency towards a high-density concentration in specific local areas along the Seto Inland Sea coast.
Furthermore, it became clear that student dropouts predominantly originated from this low-achieving

group.
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An Initial Examination of the Relationship Between Course
Evaluation Response Behavior and Learning Outcomes

Sayaka Minewaki*, Ikko Sakuma**, Toshihiko Masaie***,

Takahiro Makiyama**** and Tomohiro Murakami***
Abstract

This study presents an initial examination of the relationship between student evaluation survey
response behavior and academic performance within the framework of Institutional Research (IR).
Focusing on non-response patterns, the analysis revealed that classes with higher positive ratings for
concentration and comprehension tended to show lower non-response rates, while classes with lower
ratings exhibited higher non-response rates. Although no strong linear correlation was found between the
number of failed subjects and non-response counts, students with poor academic performance were more
likely to leave surveys unanswered, suggesting that non-response behavior may serve as an early alert
indicator of learning difficulties. Furthermore, attributes such as dormitory residence or the need for
academic support did not show uniform tendencies, indicating that behavioral data rather than student
attributes provide more effective bases for analysis. These findings highlight the potential of survey non-
response as a foundational indicator for student support and educational improvement, while emphasizing
the need for further statistical and longitudinal studies.

1. [FCHIC

T, EEE RV, BB DBERGER T
IEAE A E Lem T v RS BEUEOREE
PR EE > TS, ZORREAIZRER Y M7 & LTHER
ENTWBEDON [ IR (Institutional Research) |
ThbH. BFEIRIL, FEOESOBIERN, B
Tr— b HEE FEe S, SOIEEEECE
BRI E kR0 T — 2 B UE - T L, BEUES
AR, MARGE R OB R EIEHT A TH
D, PEROFT)T /AR L R ONFAAE 2 OB A1
ET D [FHE OB E EEDDITHL, ZEFEIR I
PERDFNTBAA Y Nz, HEUGEREMRGEC
FEODIT DA TH 5.

AMTEL, Z DL D 723807 IR OFHRZIT 7o HIHIRY
PRI L L, T — hORIEFTE) & HERUE:
& ORIEMZBERINTHETT D b D ThH L. BET
r— NIEk, FREEUGEDTZDD T 4— Ry kL
THWBNTE D, BIEITEEDOLDIZERTHZ
& T, FAEOFERNS SR DOV EM A e 5 R
LRV LAREM D D, FET, B ORI LIC
D%, REEATEDRHRE N RLHNR Y 27 O RIS
FUTET HIRIE L 72 0 155 0% SRR 5.

AWFZEDO HENZE, T v r— MRIBEES L SHER
B EERCRERIEE) L oBEZHLMNITHE
LB, AEELESET EOAE A B4 5w
L OBURE BRI HER T 52 L Th D, ZHucdk D,
FATRROBE LB TG T G RESD & & B,

“ LR
AR
M R

****%ﬁé\%{ﬁ‘%;},

AR 7411 A 28 HZ



= P A e 5 P AR

ABROEFNRETE TR 3T~ L FRSEDIZDDOH
—HRET D, I, AWITRIIRRIBE CALE ST B
NDT2D, ST OTR S CESEMTIEOMERENE I RS
DN, ZDORRIFEE IR O [ 7= B2 2 17
RERD LT 5.

2. PRERER

#%¥7 > /r— b (Student Evaluation of Teaching:
SET) DOILUMERFRFUCHONTIE, ENSNTE L OBF
TENERSN TG, BT, RET v 7r— MRNRHERR
B EORREERIR L TN NNTHONWTIE, EIRHFIEIC
BOT—H LRWERSHE S Tun s, gkl i,
SET & 5385t & OBBEZARGE L 7= KHIHEA & 534712
L0, WEOHENMEE A EFELRNT EERL,
SET ## B DBEROIEEL LTHWS Z LDz
PRIZERRIZ 2R LTV 5. [FIERIS, STkl cidsE+#
BT o7 NZE YT ARFERT — X VT,
TR 7o T R & RN S8 R —E L7
Z L&KL, SET OfFRICITEESARDHND Z &
g i=ci A0

7o, BEET Vr— D OB DU AR EER
LD TAPMFEL D DRHEETHS. k3]
T, BRI T ABIEST D Z & 2 F5E
L, #HEOFEBEOHENR L IIMNL U CRHEA S L
BAHZEEALINT L. 2D X 5758, BIEAT
B D b OISR BRI E N5 ATREME 2R LT
1Y, SET ZHEREE & ORGE T 9 B EREIRTHE
L.

EPZE L LT, SCikl4licisnT, BT
27— R OEEDEEE DR T DIBR SN TWD Z L&
BN L, SET ZH—0OfRE LT Z LR
L C0D. Ziud, BB TEhOW S FEM O
FK (BhEE, EmRE, SRAE) BEEICHAET
BT EHERLTEY, SET &HEREO M/ kD
HEL S AR LTS, RUETIE, STkBlics
T Web JBEROFET /77— MBI DGR L HE
178 & DRHEZ AT L, BB TEIZ DS OB FAEDS
EIEERCEHRY 77— LB L TV D Z L 2HEL
TW5b. ZiUuZ, AR D 177 r— MRIEIEEL
& THERER) & OBMRERRTT 5 5 2 CRICBHENE
DIENO.

INSOIATIIE RS E 2D L, FET LV r—tD
[BVEATEN L H 2 5 TR X PATENI ClE7/2 <, FAEDOFHE
SINE, SEER, ICT FIFTEN: & &A1 B
LCWA ATREMEAER CE 5. ABI9EIE, 295 LI2BE
RGO R A FREL Lo, g7 — o 5
[EEATEN) (TEE L, ZOfTESAGEA B R

FIRH

29

EH FE4a8 5 (B8 H)

Q1 BEEIEFRTERLD

O &TEr
KIFEERTE
HFDERTERN O
EXERTERNOR
RER

OO OO0

Q2 FEEIEFFCERLID
IPECENR
KINBFECE
HIEEFFCESHNOL
EEEFFCERNOR
RER

O

O O OO

M1 #ET 47— FORE

DFRIHEE L 720 5 DDA 3T D mlThrk
N5,

3. Hthk

ARFFETIL, T 2 r— N ORESTE) & HERE
& OBFEZRRINRGTT 5720, TOT—4% %%t
B LT EtTo7-. AROSINE, Fatike
SOREHERA A E L2 b O TR, RN
b4 38 UM 2 YR T 2R A Th 5. Foh
THIRIT, A% OEE IR OREIRIZEZBWT, L1
TR D ATORENTHORRGE S~ L 855 T D 7D D 5L
R & L ThEDT 5.

3. 1 XET—4

o FET U — NEIET—4
FHEOFEERR T Moodle FTHEELZ7 47—
~DEPEZIUE LT, 3L AT T & 7270
FEEAPMRCX -7y O 2 RTHY, £¢EDE
R GRS JOKRIRIE) Aitek LTz, =37
r— hOWEEK 1 ITRT.

o HiHIHIRRBR T — ¥
BAEORRE O, REFHEEL, 38X OF4EN
T % FH Nz

o “PARMENER |
R N2, AEREESESF EOE A B
HEAEDIERA G-, £17, BT OW TR AT
RERTE TT UL 24T o 7.



30

R¥ET »r— FRIZATE) &

SRR & OB

3. 2 »&HE
SINTRIGHIENL 2025 45 4 A5 2025 410 A £ T
DL LTz, ZOBMICEES NI ET v r— b
K ORISR a5 5 L 5.

3. 3 #AFk

AMFFRIIRR G2 BRI & 570, =& LTH
I K DR 21T - 7. BARMIZIZEL T OF
HE A=

3. 3. 1 [EEGHROERH
BB HEICBIT DT v — MBS AR R
L ORL, SEHEE - PR O A2 L7z,

3. 3. 2 KREEHLHERBEORES T
KRB S L T i — NRIAEEOBIR & B AR T
£, WEOMHBEZEROICHER LT, s o
M TIE, BAPRFESND Z L 2R D72, E
ID ZO@AIERIIF TS, SohE 7Ty kL.
Zhuc kv, ERIOEREERICRE LoD, B4
PEZ el LT

3. 3. 3 AUEBIEL REEROES T
SREEE (TR7 T 7)), KEREK 877
7), Thr— MREEE GF 2 fEmOITR s 7 7)
A E Y, AT L ORGE L BB TEIOBIRE AT
b L7z, obmiife Clakfin o7 RA ZRE L, #
Al D) 215, RN (RERREESCE
¥ EOIARA T HHE) 1 ISUTRE AL UTHRR
L7, fsCB#EH O 7 7 7 CliEA 2t 57
WERAFTREIT> TR, £72, OB ER
P& ORIHRER A &8, TASCTRD M 2D
A) 2 A TR L 7.

4. R -EER

AWZETIE, RET o r— MalEATE) & HERCR &
DR ATRRINTRET LTz, ZOREER, UITD X 57
BRI HERS S AU

4. 1 BEFEH - BHEICBTHEEST

BT U — NOFERRERAR 1, K2 1T &
1, &2 kv, MHERTE) IRIREFTET) 2EG
L= B EMIBIEERIT Y T AT 20~T0%RE DIEN S
O, BYRCE) TRIFEMECE 2] 226G LToEED
[EVER G RHRIZ 20~TO%RREED AN R b, WX
BNl LTl b, SR L PR I35R < B LT
D EIVREI N

B89~ % Wi R Bt

BT, M3, 11, 12 7 5 A CIIEEHE - BT & b1
60%LL 1 &<, RIBEEE D 30%HI1EZ RN &b,
FEEBREROTFERED B Ch D TRV ED B . — A,
S2, 13 TIIEHEE - BHERE L B2 30%LL T TH Y, &K
[EPAERAR T0%HIT4 & IEITENZ LD, ESNE
SR GRER S D LB NG, FOMD Y
T AVTEERIRIERDN 40~55%FLFE T, AREIERN 40
~60% & HFFRETHY, [FIEITEIOREMICSGEDSR
HRdH 5.

TENEE ERTE R B CE ) o 70)
13457 T AT 1=3%FREICE EE-TEY, REEN
EEMIEE O E L THERE L QWD alReEMED B %
L7235 T, RIEVEZEDE S IIHFEA~OE PR D
R PR ORI R & 72 0 155,

4. 2 FOEHEAIETBORBESHT

KSFHEEE 7 o — MRS OB E X 2 1R
T AFETIL 2 DDV T AOHARRNZ AN TRT. 4
7T AZHOWTK 2 LRI L X 9 7@ OEARXIIZ A2 >
7.

7 T A BN U, REEAEE T
U — MRS IR W OFHBEBIRIZEED B
otz KERHREDS 0 OFAEDT A — FRIEE
BUTFEFIIROEIPHIZ /B L TR0, KA 0 OFE
THT U7 — MATFE A SR LRWEAE L FFE
BT DHENRBEL TCOD ZEBHALNNI -T2 K
REHBHENZ < 70D ERBIEH G L < AR RS
ni-. +70bb, ERROANL, 7o r— h~DR
BB AR GRIEIEAZY) & S AV RIE X
b ULEXY, 7o — MREEEMNR SN LI, B
TR (RN EITERE LRV, AGEAN RO
BIE, T — MRS M H D Z ENE
25, ZORERIL, T — MR E AR
FTRTHGEEHARE & LT D 2 LT TERVD, Al
REDV AT Rz HFAEERET D200 TEH7T
Z— MEE] L LUOEHTEAWERSD EEZD
n5.

4. 3 FEEELRNEEROEESHMT

HotE & 7 v r— MRIEESBOBHRZ X 3 1TRT. Ak
W& NI 5T, T o r— hDREIIRGEIC
EAE D MAATEICIZR, HDHWIT v r— FotE
HREE « BRARFESEH CRTl & — L QD 7, [
W U COVRWRTREMES RIB SIS, Bl PO
DA, T — MREIEEDRZVMEARH Y, K
BB & DBGER RO 7RI & 725 T
5. kXY, pEEE T v — P REEEI IR T
OFHEABIR (AOFERD) 133D DLW, 77— b



= P A e 5 P AR

HREEEL, BEERBROY 27 2z 55 ET
B0 IR BT T — b & U CTHEEET D FTREMEDS
ENEEZLND.

TSRO SARD L2 A D SN TR AR
P2, RN /E LTI 0 RS2 MB35 R
TERoT-. DO EIE, FETHD Z EOKEN
VETHDHZ &N, —HEHRERERT 47— hAm]
B DL E LS T RFEDFHEATENFE D B—D
FIATIERNZ 2T, 370bb, FESTENY
B B TRV A T 7 — T2 &
ILEE IR E e 5. 77— MY, BT
72 BHEDIK FR0T v — F OREIEEL &\ o - BAR
B TEN T — Z SN T T TR CTHH Z &
T LD,

5. {REBAELE

ARFFE R L7-7— 218, PN CHUICER SN
T DGR L O T v — NMelE T — & % 3
L TWA. SFFCELTIL, ULIFOMICEEL, HigE
B EOBLE A1 T 572,

(1) Ba{boRiE
FABANERFECE DIEM (K4, TS, HEE
FIR ) ITT_TREL, EAL LT — 2 2 M.
SIFTERE CIEE ID R4 & W CRERIC AR
1To727, BB AOXZFE T IS s g H %
ForE T, RREHROAEHW T Z R LT, F
7o, AR (BAESSTEDIMELR ) IZOWTHE
AV RECR LT 5 2 CHEHBER & L Til-o7z.

@) EAEHRE

AWFTE AN OMENERORGE TN IS S, HIYEE
Wil &7 0 FNAREAG . T — X 13HE BRI
NTORFML, H_E~OREECAFIIT o T
A%

(3 HEBERODIRE

ARFGENE, FASHRROBE UGG T 5207 IR OF)
IR LTEBLZHDOTH Y, BB
XE ORISR BRI 0T > TR0,

(@) FEROBEHE

SINTARESRIE, A DBGEEIES TE & B0~ T
DT, E£HE Lol 5 THE L
7. FEEDOFAZIHIN S = 13, HEYUGE
\CETHHIRE L TORR LT

PLED X 91T, AWEIEE B O T bl

FREIE

31

% 48 5 (4370 8 4F)

PRIBLRE 21TV, EANOMERICT T A /N — % BH L
729 2 CTHEHE L7

6. F&Hb

AWTETIL, F3E7 2 r— b ORBEEITENCEE L,
BRI & OBBEZERIN N L=, ZOREER, £
HEE « BREE O HERIBRERI EW Y T A TIREE
FMEL, WITHEREERIMENY T A TIIRELE
RNEVMEADHERSNZ. £, KERBEE K]
BN AT ARBI I 72U S, RN B OOSEARE E KA
BRSNS MBI R SH,  RIBVES TEIDHEIREED
HHT 7 — MEEL R VED AIEEERI G b 7o o Tz,
IbIT, FERSHREZET AT ONWTE—HOM
MIERGIT, BT < BRI T8 7 — 2 100
DG EITHDHZ RSNz, IELY, #
T U — MRBEHIIHIR CRGE AR R A WIET D15
FETIIARS, 2 IR (ST D E R E UWED
FEEEIER S L ORARRETH B.

AW IZET o — NRBVETTE) & SHERR DR
AR L-bDTHY, 4518 0T
IINTHRD HIVD. BARHNZIE, [BUROHTCE A ESR
W7 ERR TR L, REEATE & R R &
DORRE EEBAIHGET D MERSH D, £, H—F
DT —Z IS T T o127, EHCEH - 8
AR DT HHEHRITEZA TV, REIETEN O
PESCHE A~ DF B BT 5 Z ENEETH 5.
IblL, BET Vr— NSNOFE a 7 oET — 4
AL, SHINCFEOFER AR 52 L T
RIEEITEI O RERZ L VBRI TE 5. Zib%
Bk z, REESTEIZ R T 77— MEEL L CHEHE
BRI DA A DOREEN S %O & 72 5.

BEHR
[1] B. Uttl, C. A. White and D. W. Gonzélez,

faculty’s  teaching
effectiveness: Student evaluation of teaching

“Meta-analysis  of

ratings and student learning are not related,”
Studies in Educational Evaluation, vol.54,
Pp.22-42, 2017.

[2] S.E. Carrell and J. E. West, “Does professor
quality matter? Evidence from randomized
assignments,” Journal of Political Economy,
vol.118, no.3, pp.409-432, 2010.

[38] A. Boring, “Gender
evaluations of teaching,” Journal of Public
Economics, vol.145, pp.27—41, 2017.

biases 1n student



32

RET v — MalEATE &
FERR & D BGRIEIZBE S 5 HIHIA BT

[4] w0 B, “KRAESEGHGT > r— MBS Bl A ZL,  “Web JERAEZET »r— FORRE

[FVEREE DT : ZIRET /U L D] K RLFEDOFHEATEIORE,” KRB E TGS,
PR - SAATAFSE, no.14, pp.33-45, 2013. vol.46, no.1, pp.15-27, 2024.

#1 Q1 DIEELFHER

() [

_ AAEFTE | HFVEPT | EXEFTE o _
DA | EHRTEE - . Aol Ko =t
s1 15,392 353 10 5 11,834 27,594
s2 7,958 3,134 242 88 24,394 35,816
S3 11,678 1,149 28 10 12,039 24,904
s4 4,335 729 23 4 7,411 12,502
S5 3,173 259 9 3 5,144 8,588
M1 4,373 820 191 19 8,168 13,571
M2 6,102 1,043 65 4 10,840 18,054
M3 6,254 1,593 77 16 3,580 11,520
M4 7,511 1,798 168 59 7,070 16,606
M5 4,599 361 98 36 8,106 13,200
11 9,550 1,073 81 8 3,988 14,700
2 5,998 1,172 86 18 3,926 11,200
I3 1,576 324 56 12 5,837 7,805
14 8,564 1,517 100 16 8,379 18,576
15 6,762 866 26 7 6,019 13,680
&5t | 103,825 16,191 1,260 305 | 126,735 | 248,316

(b) [EIEEE
AAERTE | HIVEFT | EXEFTE

J5A | EHTER y . - E SIS
S1 55.8% 1.3% 0.0% 0.0% 42.9%
S2 22.2% 8.8% 0.7% 0.2% 68.1%
S3 46.9% 4.6% 0.1% 0.0% 48.3%
S4 34.7% 5.8% 0.2% 0.0% 59.3%
S5 36.9% 3.0% 0.1% 0.0% 59.9%
M1 32.2% 6.0% 1.4% 0.1% 60.2%
M2 33.8% 5.8% 0.4% 0.0% 60.0%
M3 54.3% 13.8% 0.7% 0.1% 31.1%
M4 45.2% 10.8% 1.0% 0.4% 42.6%
M5 34.8% 2.7% 0.7% 0.3% 61.4%
1 65.0% 7.3% 0.6% 0.1% 27.1%
12 53.6% 10.5% 0.8% 0.2% 35.1%
13 20.2% 4.2% 0.7% 0.2% 74.8%
4 46.1% 8.2% 0.5% 0.1% 45.1%
15 49.4% 6.3% 0.2% 0.1% 44.0%

A5 41.8% 6.5% 0.5% 0.1% 51.0%




= P A e 5 P AR

FREIE

®2 Q2 DIIFELFER

% 48 5 (4370 8 4F)

(@) 1%KL
KNBRECS | HFDIBHET | SABRTE N :
p52 | mEETER - N v KBRS ast
S1 14,844 837 55 24 11,834 27,594
S2 7,032 3,836 364 182 24,358 35,772
S3 11,250 1,542 64 19 11,897 24,772
sS4 4,108 893 83 7 7,411 12,502
S5 3,078 247 27 3 5,043 8,398
M1 3,806 1,381 168 47 8,169 13,571
M2 5,621 1,365 180 29 10,808 18,003
M3 5,729 1,919 176 27 3,469 11,320
M4 6,737 2,422 306 68 7,073 16,606
M5 4,458 472 124 40 8,106 13,200
11 8,903 1,661 125 22 3,989 14,700
2 5,414 1,511 291 58 3,926 11,200
13 1,494 398 56 20 5,802 7,770
14 8,109 1,658 355 75 8,379 18,576
15 6,450 1,067 131 13 6,019 13,680
&5 97,033 21,209 2,505 634 | 126,283 | 247,664
b) FEEE

_ KNBRRTE | HFENIBET | SABETE -
TR | EECER 1 snhol | Aok HEE

S1 53.8% 3.0% 0.2% 0.1% 42.9%

S2 19.7% 10.7% 1.0% 0.5% 68.1%

S3 45.4% 6.2% 0.3% 0.1% 48.0%

A4 32.9% 7.1% 0.7% 0.1% 59.3%

S5 36.7% 2.9% 0.3% 0.0% 60.1%

M1 28.0% 10.2% 1.2% 0.3% 60.2%

M2 31.2% 7.6% 1.0% 0.2% 60.0%

M3 50.6% 17.0% 1.6% 0.2% 30.6%

M4 40.6% 14.6% 1.8% 0.4% 42.6%

M5 33.8% 3.6% 0.9% 0.3% 61.4%

I1 60.6% 11.3% 0.9% 0.1% 27.1%

12 48.3% 13.5% 2.6% 0.5% 35.1%

I3 19.2% 5.1% 0.7% 0.3% 74.7%

14 43.7% 8.9% 1.9% 0.4% 45.1%

I5 47.1% 7.8% 1.0% 0.1% 44.0%

=] 39.2% 8.6% 1.0% 0.3% 51.0%

33



HE

R H

ARREANANURRARRANAL

500

BT v r— MEVE TR &
SEERR R L OBIFIEICBIT 5 MR

450

400

350

300

250

200

150

100

50

REFEH

(@

1600

1550

1500

1450

1400
1350

1300

o0

L
° e
o ®

1250

1200

1150

1100

1050

1000
950

900

L o
o«

850

800

750
700

650
600

550

500

450

400

350

300

250

200

150

I

100
50

o

1 2 3 4 5 6 7 8 9 10 11
RAFBH

(b)
M2 RAEFHREET o — FAREEE O

34



35

% 48 5 (4370 8 4F)

SFHMER FREE

=

S HIREA

g g g g g G g g
S ] 8 8 = ° - m
o = - o W o f=] =] =]
] 2 8 2 ® @ - -

BEE (KEFmExS)

& FEE

- THH o REHEH

(a)

2000

1800

1600
1400
1200

600

400

200

100

3 e g

B (KeEdm@ExS)

40

20

10

. RENAH € KEE

- T

b)

X3 FdE L T — MRIEER OB R



36

SHIFEMR SR PR EEME TR SN D
BSABROF 2 HAMD
— [E#] (19434 2 A%AT) LHEEUERE
(1933 4£, 1935 4F) IZHDLNHBEFDE—

AT LA A+

Introduction to Historical Materials Belonging
to the Yuge National College of Technology
Archives

—The Shadow of War in the ‘Danpou’ (February 1943) and ‘Student
Dormitory Logs’ (1933, 1935) -

Maiko Matsuura

Abstract
In this paper, I analyzed the school magazine “Danpo,” published during the
Pacific War period, and the student dormitory logs written before the war.
Through these two historical sources, I revealed how Yuge Marine School was
integrated into the wartime system through nationally mandated events and the

“Merchant Marine School Issue.”
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Intelligent MPPT Control System Modeling for Solar Power
Systems

Sarangerel Khayankhyarvaa®, Davaa Ganbat™

Abstract

Solar energy, one of the most significant sources of renewable energy, plays a vital role in achieving sustainable
and efficient power generation in modern energy systems. However, the output voltage, current, and power of
photovoltaic (PV) systems vary continuously due to their sensitivity to solar irradiance and ambient temperature
changes. Therefore, it is essential to continuously identify and track the Maximum Power Point (MPP) to maintain
optimal system performance.

In this paper, Fuzzy Logic (FL) and Perturb and Observe (P&O) algorithms are implemented in the
MATLAB/Simulink environment for Maximum Power Point Tracking (MPPT), and their performance
parameters are comparatively analyzed. The simulation results show that the FL-based MPPT achieves faster
convergence to the MPP, improved stability, and reduced energy loss compared to the conventional P&O algorithm,
demonstrating its superior efficiency for intelligent control of solar power systems.

Index Terms— Photovoltaic (PV) system, Maximum Power Point Tracking (MPPT), Fuzzy Logic control, DC-DC
Boost Converter, solar energy, intelligent control, renewable energy.

1. Introduction

In recent years, global energy consumption has been rapidly increasing, while the negative environmental
impacts of conventional energy sources have become more pronounced. As a result, expanding the use of clean,
sustainable, and renewable energy has become a critical necessity. Among renewable sources, solar energy is
particularly attractive because it is abundant, environmentally friendly, and cost-effective, making it one of the
most widely utilized renewable energy sources worldwide [1].

The photovoltaic (PV) system is one of the most efficient technologies for converting solar radiation into electrical
energy. However, its performance is strongly affected by environmental factors such as irradiance, temperature,
and load variations. To achieve maximum efficiency, it is essential to continuously track the Maximum Power
Point (MPP) of the PV system. This function is performed by Maximum Power Point Tracking (MPPT) algorithms,
which play a vital role in maintaining optimal power output under varying environmental conditions [2].

Among various MPPT methods, the Perturb and Observe (P&Q) algorithm is widely used due to its simple
structure and ease of implementation. The P&O method perturbs the voltage or current and observes the resulting
change in output power to determine whether the operating point is approaching or moving away from the MPP.
However, under rapidly changing environmental conditions, it suffers from oscillations around the MPP and
reduced stability, leading to power losses [3].

In contrast, the Fuzzy Logic (FL) MPPT algorithm offers a more intelligent control approach inspired by human
reasoning. It is capable of handling uncertainties and multiple input variables more effectively, providing faster
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and more stable responses to rapid environmental changes. However, its design and implementation are more
complex than conventional methods [4].

This research focuses on the modeling and performance comparison of the P&O and Fuzzy Logic MPPT
algorithms in a solar power system using the MATLAB/Simulink environment. The comparative analysis
evaluates key performance metrics such as system stability, output power, and dynamic response. The results aim
to provide technical insights and practical guidelines for selecting the optimal MPPT control strategy in
photovoltaic systems.

2. MPPT Control Methods

Continuous tracking of the Maximum Power Point (MPP) in a photovoltaic (PV) system is essential to maximize
energy output and improve the overall efficiency of the system. Since the output power of a PV system varies
continuously with changes in solar irradiance and temperature, maintaining operation at the MPP under all
conditions is of critical importance.

The general block diagram of a PV system employing a Maximum Power Point Tracker (MPPT) controller is
llustrated in Fig. 1. The MPPT controller monitors the PV array output voltage and current, calculates the
operating power, and adjusts the duty cycle of the DC-DC converter (typically a Boost converter) to ensure that
the PV system operates at or near the MPP at all times.

DC-DC BOOST CONVERTER

o ~A B =
! alL  § | 2%
q|l} I — 4
CURIT T TI3E
—h 0 %
+ _ 2
) 4 PWM Signal
PV MODULE PWM

GENERATOR
Duty CYcle

Fig. 1 General block diagram of a solar power system employing a Maximum Power Point Tracker (MPPT)

2. 1 Perturb and Observe (P&O) Algorithm

To address the problem of varying solar irradiance and temperature, various Maximum Power Point Tracking
(MPPT) control methods have been developed, each offering distinct advantages and limitations. The MPPT
controller continuously measures the current and voltage of the solar panel to determine the operating point that
delivers the maximum output power. By dynamically adjusting the converter’s operating parameters, the MPPT
control process helps the PV system extract the maximum available energy from the solar source under changing
environmental conditions.

Among the different MPPT techniques, the Perturb and Observe (P&O) algorithm (displayed in Fig. 2) is one of
the simplest and most commonly used methods. This algorithm determines the Maximum Power Point (MPP) by
observing changes in output voltage and current. The P&O algorithm perturbs (increases or decreases) the voltage
and monitors the resulting change in power to decide the next step. If the power increases, the operating point is
moved in the same direction; otherwise, the perturbation direction is reversed.
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e
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Fig. 2 Perturb and Observe (P&O) algorithm

The main advantage of the P&O method lies in its simple implementation and low computational requirements,
making it widely applicable in practical PV systems and embedded controllers [5-7].

However, this method also has certain limitations. Under stable irradiance conditions, the output power of the
system tends to oscillate around the MPP, which may lead to reduced stability. Furthermore, sudden changes in
irradiance, such as partial shading caused by clouds, can cause the algorithm to incorrectly track the MPP,
resulting in deviations from the optimal operating point. Therefore, while the P&O algorithm is widely used in PV
system control, more advanced or improved MPPT methods are often required when higher tracking precision
and system stability are needed.

2. 2 Incremental Conductance (INC) Algorithm

The Incremental Conductance (INC) algorithm (displayed in Fig. 3) provides a more precise and stable approach
compared to the P&O method. The basic principle of this MPPT algorithm is to analyze the incremental changes
in current (AI) and voltage (AV) of the PV system and determine the ratio (AAV) to accurately identify the
Maximum Power Point (MPP). At the MPP, the derivative of power with respect to voltage is zero (dP/dV = 0),
which implies that the incremental conductance (AI/AV) equals the negative instantaneous conductance (— I/V).

The INC algorithm adapts more effectively to sudden changes in environmental conditions such as irradiance
and temperature, resulting in improved stability and reduced oscillations around the MPP. Although this method
enhances system performance, it requires more complex computations and longer processing time, which may
lead to higher implementation costs in certain systems.

The main advantage of the INC method lies in its ability to track the MPP with higher accuracy and efficiency
compared to conventional MPPT techniques [8-9].
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Fig. 3 Incremental Conductance (INC) algorithm

This algorithm is based on the power equation P = V X I, where the derivative of power with respect to voltage
(dP/dV) is expressed as:

ap_,di
av -~ av
. . C e dl 1
At the Maximum Power Point (MPP), dP/dV = 0, which implies E = — ;

The algorithm uses this relationship to determine whether the operating point has reached the MPP.

dl 1
If W > — v the system is considered to be on the left side of the MPP, and the voltage is increased. Conversely,
if :11—‘1/ < - é the operating point lies on the right side of the MPP, and the voltage is decreased. When the MPP is

di 1 . oL .
reached, -7 and the voltage is maintained to ensure stable operation.

The main advantages of the INC algorithm are its higher computational accuracy, improved stability, and fast
response to sudden changes in irradiance. In particular, under cloudy conditions or rapidly changing
environmental factors, the INC algorithm can perform more efficiently than the Perturb and Observe (P&O)
method. However, this algorithm requires higher measurement precision, high-quality analog-to-digital
conversion (ADC), and greater computational resources. As a result, its implementation in small-scale or low-cost
PV systems can be relatively challenging.

2. 3 Fuzzy Logic (FL) MPPT Algorithm

The Fuzzy Logic (FL) algorithm is one of the most flexible and efficient Maximum Power Point Tracking (MPPT)
methods, enabling continuous tracking of the MPP under rapidly changing solar irradiance and temperature
conditions. The key advantage of the FL algorithm lies in its ability to process uncertain or "fuzzy" information,
which helps manage environmental fluctuations and associated risks.

With each change in environmental conditions, the system can adjust the voltage and current accordingly,
providing adaptive control. The FL algorithm demonstrates a fast dynamic response to variations in solar
irradiance, achieving higher efficiency compared to the Perturb and Observe (P&O) and Incremental Conductance
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(INC) methods. Although it requires more sophisticated control logic than simple algorithms, the FL approach
enables rapid and precise MPP tracking, making it particularly suitable for enhancing the performance and
reliability of solar PV systems [10].

8. Fuzzy Logic (FL) Algorithm

Fuzzy Logic (FL) differs from conventional binary logic, which operates only on two values, true and false, by
processing information with intermediate, uncertain, or imprecise values. It mimics human decision-making,
allowing reasoning based on approximate or non-numeric information. Unlike traditional logic, FL: can handle
values outside the binary set, making it highly effective for interpreting, representing, controlling, and utilizing
uncertain data. Using mathematical and logical coordination, FL is suitable for systems with multiple inputs and
outputs, especially when input signals are imprecise or uncertain.

The mathematical and logical modeling of a Fuzzy Logic MPPT system typically involves four main stages:

1. Fuzzfier: The fuzzification stage converts numerical input data into fuzzy variables. In this stage,
quantitative inputs, such as changes in PV array output power (Ava) and changes in PV array voltage
(AVp,,), are transformed into fuzzy sets. This provides the basis for generating the control output (AV,., f).

2. Rules' Fuzzy rules define the relationship between inputs and outputs. They determine the system’s
response under various possible conditions and are fundamental to the FL system’s decision-making
process.

3. TInference (Intelligence): The inference stage evaluates the fuzzy inputs according to the rule base. Based
on these evaluations, the FL algorithm generates appropriate control actions corresponding to the current
operating conditions.

4. Defuzzifier: The defuzzification stage converts fuzzy outputs into precise numerical values, producing the
control signals that drive the system response.

The Fuzzy Logic Controller (FLC) rules are based on linguistic categories that describe the degree and direction of
the input variables. Commonly used categories include:

e NB (Negative Big) — Strong negative: applied when the input is very negative or low.

e NS (Negative Small) — Weak negative: applied when the input is slightly negative.

e ZE (Zero) — Zero: applied when the input is approximately zero.

o PS (Positive Small) — Weak positive: applied when the input is slightly positive.

e PB (Positive Big) — Strong positive: applied when the input is very positive or high.

These rules allow the Fuzzy Logic algorithm to map the input variables to appropriate output actions, ensuring
accurate and adaptive tracking of the Maximum Power Point (MPP) in PV systems.

The fuzzy logic membership functions and rule bases are shown in Table 1. These rules are essential for
understanding the relationship between inputs and outputs, and for adjusting the system’s response accordingly.

Table 1 Fuzzy Logic Membership Functions and Rule Base (49 Rules)

APpy
Vpv NL NM NS z PS PM PL
NL PL PL PL PL NM z z
NM PL PL PL PM PS z z
NS PL PM PS PS PS Z Z
Z PL PM PS Z NS NM NL
PS z z NM NS NS NM NL
PM z z NS NM NL NL NL
PL z z NM NL NL NL NL
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4, Simulation Results

In this study, the MPPT control algorithms for a grid-connected 10 MW solar PV system were modeled and
simulated in the MATLAB/Simulink environment [11]. The objective of the study was to maximize the system
efficiency by maintaining the PV system operation at the Maximum Power Point (MPP). The simulation was
carried out under standard test conditions of 1000 W/m? irradiance and 25°C ambient temperature.

In the first stage, a model based on the Perturb and Observe (P&QO) algorithm was developed in
MATLAB/Simulink. The Simulink model, illustrated in Fig. 4, measures the PV array voltage and current,
calculates the output power, and determines the MPP using the P&O algorithm. The DC-DC Boost converter is
controlled by a PWM signal generated by the MPPT controller, ensuring maximum power delivery to the load.

The Simulink model shown in Fig. 5 represents a solar PV system with Fuzzy Logic (FL) MPPT control, including
the following key operations: it measures the PV array voltage and current, calculates the output power, determines
the Maximum Power Point (MPP) using the FL controller, and drives the DC—DC Boost converter with a PWM
signal to supply a stable voltage to the load.

Wload Display

UM Geowratr

{DC-OC)

Fig. 4 Simulink model of a solar PV system using the Perturb and Observe (P&Q) algorithm.

Discrete
5e-05s.

powergui

m
1000 |—Ir
Constant % * Series RLC Branch

Diode Series RLC Branch1 Diode1

Voltage MeasureTi.

Scope

Series{RLC Load
Series RLC Branch2

P ,[ Mosfet 75—

»D Pl

Constant1 PV Array PWM Generator

(oc-DC)

o il 0]

Saturation

Fuzzy Logic
Controlier

Memory3

Memary2

Memory! Product1



84

KENFEL AT AEITFA T Pz b MPPT IS AF AEFY 7

Fig. 5 Simulink model of a solar PV system using the Fuzzy Logic (FL) algorithm.

To accurately capture the system’s dynamic response, a simulation time step of 5x10~° seconds was selected.
This configuration allows for high-precision, stable, and low-oscillation simulation results. The DC-DC Boost
converter is controlled by the FL-generated PWM signal, ensuring that the PV modules operate consistently near
the MPP.

The blocks in the figure perform the following operations. The PV array converts solar irradiance into electrical energy. The system
is configured under standard test conditions of 1000 W/m? irradiance and 25°C ambient temperature, and as such, the PV output voltage
(V) and current (I) continuously vary. The Bus Selector block measures the PV array voltage and current separately. The Product block
multiplies voltage and current to calculate the instantaneous power, which is then compared with previous values stored in Memory and
Add blocks to compute the voltage change (AV) and power change (AP). The Divide block calculates the ratio AP/AV, which is used
to determine the proximity to the Maximum Power Point (MPP).

The Fuzzy Logic Controller (FLC) uses AP and AV as inputs to dynamically determine the MPP of the solar PV system. Based on
a pre-defined fuzzy rule base, the FLC calculates the change in duty cycle (AD) for the DC-DC Boost Converter. The duty cycle
represents the ratio of ON/OFF time of the MOSFET, which directly influences the increase of the output voltage. The AD signal is fed
to a PWM Generator block, producing a Pulse Width Modulation (PWM) signal used to drive the MOSFET. By switching the
MOSFET ON and OFF, the boost converter, together with the inductor, diode, and capacitor, increases the PV system voltage while
maintaining stability at the MPP.

The Scope block allows real-time monitoring of the system, displaying voltage, current, and power variations. This enables evaluation
of MPPT performance, system stability, and the dynamic response to environmental changes. The Simulink model fully demonstrates
acontrol system that uses FL to drive the DC-DC Boost Converter and operate the PV system efficiently at the MPP. The FLC enhances

system stability, improves dynamic response, and achieves higher efficiency compared to conventional methods.

Additionally, the PV system software was used to simulate the 10 MW solar power plant and estimate the expected energy production

under given environmental conditions.

Figure 6 shows the data of the solar power plant used in the study.

PV Array Characteristics

PV module Inverter
Manufacturer Generic Manufacturer Generic
Model SR-M660310 Model Aotai_ASP-630KTL

(Original PVsyst database) (Original PVsyst database)
Unit Nom. Power 310 Wp Unit Nom. Power 630 kWac
Number of PV modules 33792 units Number of inverters 16 units
MNominal (STC) 10.48 MWp Total power 10080 KWac
Modules 1636 string x 22 In series Operating voltage 600-850 V
At operating cond. (50°C) Pnom ratio (DC:AC) 1.04
Pmpp 9297 kKWp
U mpp 623V
| mpp 14930 A
Total PV power Total inverter power
MNominal (STC) 10476 kWp Total power 10080 KWac
Total 33792 modules Number of inverters 16 units
Module area 54976 m* Pnom ratio 1.04
Cell area 48125 m*

Fig. 6 Data of the solar power plant used in the study

5. Results

The DC output voltage of the solar PV system is regulated by a DC-DC Boost Converter, whose duty cycle is
dynamically adjusted in real time using the Fuzzy Logic (FL) MPPT control system based on measured voltage
and current. The figure illustrates the time-domain response of the main output parameters of the solar PV system
operated in MATLAB/Simulink using the FL algorithm.
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Figure 7 shows the time domain response of the input and output voltages and currents of the PV system using
the fuzzy logic (FL) algorithm. All main parameters stabilize within a short period, indicating that the system
responds quickly and operates stably. The output voltage rises rapidly at the beginning and stabilizes within 0.1
seconds, clearly demonstrating the effectiveness of the Fuzzy Logic (FL) algorithm. The FL-MPPT method rapidly
stabilizes the maximum voltage and improves the system’s dynamic response. This ensures stable DC voltage for
the inverter and reliable delivery of AC power to the grid.
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Fig. 7 Time-domain response of input and output voltages and currents of the solar PV system using the Fuzzy
Logic (FL) algorithm.
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Fig. 8 Time-domain response of input output voltages and currents using the Perturb and Observe (P&O)
method
Figure 8 shows the dynamic response of the main parameters of the solar PV system controlled using the
Perturb and Observe (P&0O) MPPT algorithm. The output power and voltage increase in a stepwise manner, with
minor oscillations. The current remains generally stable, although small fluctuations occur due to changes in
voltage. The load voltage V,,,4rises in a stepwise manner with oscillations, which are caused by continuous
adjustments of the Boost converter duty cycle under the influence of the P&O algorithm. Since the P&O method
continuously perturbs and observes the system while searching for the maximum power point, these fluctuations
are expected.
Figure 9 and Table 2 compare the responses of the main parameters when using Fuzzy Logic MPPT and P&0O MPPT
algorithms in the solar PV system. From the comparison, the Fuzzy Logic algorithm demonstrates several advantages:
»  Jtreaches the maximum power pomnt faster than P&O and provides a more stable output.
= Voltage stabilization is achieved more rapidly, and the system adapts quickly to changing conditions.
= Although Fuzzy Logic reaches the maximum power point quickly, minor fluctuations may occur during operation; P&O
provides smoother current behavior.
»  Fuzzy Logic delivers higher voltage and more stable power to the load.

Table 2. Comparison of main parameter responses of the solar PV system using Fuzzy Logic MPPT and P&O MPPT algorithms.

Parameter Fuzzy Logic P&O

Response speed Faster Slower

Output stabilization Voltage and power stabilize quickly Stabilizes slowly
Current fluctuation Some oscillations Smoother
MPPT efficiency High Moderate
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Fig. 9 Comparison of simulation results of main parameters using Fuzzy Logic MPPT and P&O MPPT algorithms

6. Conclusion
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In this study, the MPPT (Maximum Power Point Tracking) control algorithms for a 10 MW solar PV system were modeled
and simulated in MATLAB/Simulink. Both the conventional Perturb and Observe (P&0) and Fuzzy Logic MPPT methods
were compared to evaluate their effects on system power, voltage, and stability. While the P&0O method is simple to implement,
computationally light, and cost-effective, its continuous perturbation leads to fluctuations in output voltage and power. This may
cause instability under rapidly changing environmental conditions, such as sudden irradiance drops or temperature variations.

On the other hand, the Fuzzy Logic MPPT algorithm, based on intelligent control principles, responds quickly and precisely
to environmental changes, allowing the system to track the maximum power point (MPP) faster and more stably. It also reduces
current oscillations, limits energy losses, and ensures reliable system operation. The comparison of these control methods in a
high-capacity (10 MW) system demonstrated the superior performance of the Fuzzy Logic approach, particularly under
dynamic conditions. This provides practical guidance for selecting optimal control strategies in medium- to large-scale solar
power plants to achieve stable power generation.

However, this study was conducted only in a simulation environment; real-world factors such as device inertia,
response delays, and practical operating conditions were not fully considered. Therefore, future research should
test and evaluate these MPPT methods under more realistic scenarios, including variable solar irradiance (cloudy
conditions), rapidly changing loads, and real-time data inputs. Such practical studies will contribute to selecting
an MPPT control strategy that is better suited to the characteristics and operating environment of actual solar
power plants, improving system stability and energy production efficiency.
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Abstract

Recently, at some higher education institutions, a large discrepancy has emerged between the quality

assurance of education touted by them and student motivation to learn. It is especially natural for higher

education institutions to conduct grading based on the Diploma Policy (DP). It must be said that student

motivation to learn is declining year by year. Grading is undoubtedly a top priority for both students and

faculty at higher education institutions. Because grading is left to the discretion of faculty, evaluation

criteria are often inconsistent and vague. This study demonstrates that the discrepancy between quality

assurance of education and student motivation requires objective solutions based on data from multiple

sources, rather than relying solely on faculty enthusiasm and effort.
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Basic Vocabulary Proficiency of Students at Yuge Co]lege

(From the actual usage context of the word “wri

e”>

Yayumi Kaname*

For students who failed the first-semester Japanese exam, I posted assignment
instructions for the retake on Moodle and asked them to submit their answers.
However, one student posted a photo of their work on Teams instead. When I directly
instructed this student to “write” the answers, they seemed to interpret “write” solely
as “leaving handwriting on paper,” and communication ceased. This incident revealed
that the student did not understand the polysemy of the word “write,” specifically that
it can also mean “to input into a messaging app”.
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