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(1) EALBEEE : ZEEF AT AOMRLGERLE L, R RlhzS@8RESERIND

A BAEER ORI, O REBRRGGEDO BZ L L CHNOITHEEN M EL, @ #HEROS@ERN

WEN TRV =7 METHRICEKEIND Z L ThHDH, 2024 4 12 HOKFE T OOREIIU T L E

D ThHDH, EALAEERO RARL 2 DORENLE#ELWE LW, 7/ U BRIT PPCA

X DPWT OHB T2 EBR LS EA~DEX N 4F BRI AT D K o f@ 2 5,

O 7uy=Z hd 2023 FE 2024 FOREREE LT 2 LK 2 %DMOBAH LT, —Ji, FiTiE
JE DAL & ARG R DD & 133 km/B & 13.2km-BF & 1T & A CZE(LITE -T2,

@ PPTMTC & 2 F—DOSMEHI 170 44)2 2023 4= & 2024 F=DOZS@RIMDOEA{L &2 AV H B a— LT,
[E2438° (R 120 £4) D 69%08 TS @Rl ek s Liz) L[E4 Uiz, ZOBEIE, [53mEiasn L
T ) RO N RIE B ECHEIE U R) Y 7 N (CGARRHENEA IO RB D EFE L
BRI E L) EDBEZDPRL ST,

Changes in traffic condition in Phnom Penh between 2023 and 2024

How has the traffic condition in Phnom Penh * Reasons of “Better”
changed between 2023 and 2024? (N=123) Reasons of many

participants answered

“Better” were improvement
m Better of urban transport related
e oo hard and soft components
such as “Installation of
infrastructure (signal, flyover,
road marking or sidewalk.)”
and “Conduct of traffic
safety education”.

About 70% of participants said the traffic situation has improved.

2.1-1 2024 4E 8 ABfED PPTMTC & I F—DBMEFEDa Xk
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Traffic Volume Monitoring Report in Evening Peak (17:30~18:00)
oate |
131204 @ 572972004 [

Direction ®E W @N S @5 N @W E Direction ®E W ®N S @5 N OW E

O O
P§v

CCTV Camera s
)0 87 ) ~ _‘
DP4O1 .- DP103 ”/-—.\-———’

ebruary March Apr
Vehicle Composition Traffic Volume by Direction

8 W 854
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® Matorcycle
2 § " _ ‘
s
® Tuk-Tuk z
{4
"G = I
@ Light Truck
2 ® 8y
" s
Project for Capacity Development on Comprehensive Traf . ] 0 000

fic Management Planring
Phnam Penh Capital ©

PCU

(B) E=AR @Y (77 AKXMEfERD v 7l (RNBEAREN) OF D75 EE (peu/30min.)
X 2.1-2 CCTVA A—V %&b EITAT 27T —F AT (DataFromSky) (2 X 5 & AEHI
22, HERE1ICRATES
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IO DHHES R 3 THEIi Lz XA vy b7 a =7 MIFEmIZSIN LT TCC OIRSFE B
RE TRV B LTz,

BARMIZIE, BIED TCC OO b & T 2022 412 I L 7R, . MR, @E LY
ZEEHONHE (R 2 O1EE) 2-1) %17 T, H% O TCC DIRFEINEE 2 HfEft - 74—~ v b
ELTHH LT, TCC A% v 7 H LXMRSFE FIEENICIEE D L 912 » 7z, BIEEOWNKITLL T
LB ThHD,
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158 1-1 : TCC OBIEDHBR L EHGEHZ 1L B2 —
HRZTF— NS ) U # (PPCA) /
TV X ASEE TN 50 DR ORI BB DWW TR L, ey =2 MBRLAIRED

MR 2 VERk L3R 2 RIGRFEE 2 (CC) TR S vz,

TI2 T R DOARZEE Y AT AOYERRFHENLEIRFIZ X TCC OFRERI AT A LfEIENn b
HO LIS EHRHEMDHRIR BT, MIMBDO A X > RT 0 U AZFE RO Ry AT KA b REHIC A2
FIUTR B0 O TR - ZZEE SR E OB T AR TH D (X222 5H), £ZT, HAD
Teb DFEE i L b O R A I —BIN OB CRE L. BOVBEA OOl 2= —va

S TS BENR DD,

NEFERER R (DPWT) /

DPWT Director

DPWT Di t
. eputy DPWT Advisor
Director
DPWT PL TCC Chief
Division (Vacant)
TCC Assist. Eng. | | =)
(DPWT) Episy
Chief
TCCEngineer | | (DPWT)
(PPCH)
Contractor
TCC Engi
(P:gll—'r;eer [ TCCEngineer |——=
T Sub-
TCC Engineer TCC Engineer Contractor
(PPCH) g
Sub-
TCC Engineer/ Contractor
Admi.
[ | T ]
TCC Assistant TCC Assistant TCC Assistant TCC Assistant
Engineer Engineer Engineer Engineer

X 2.2-1 TCC ® PPTMTC A # — ERDAKEX

(Ally Project
Management Unit

ARERIE L Z —TCC ~DkE

1

r
Deputy Director
Mr. Chou Kimtry

Deputy Director
Ms. Bopha Phanny

Director
Mr. Sam Piseth
[ 1 [ T
Deputy Director Deputy Director Deputy Director Deputy Director
Mr. Im Sam O/ Mr. Peov Meng Hay Mr. Ney Sona Mr. Seng KimSan
|
Motobike Technical ‘ Vehicle Finance and Public Affairs
Registration | Office Registration Planning Office Office
Division Division

|

Districts' Public
‘Works Offices

| Public Works
Office

Dike And River Bank
Protection Division

P

Public Order and
Cleanliness Division

Intemational
Relation Affairs

Land Transport
ice

ﬂ

Driving License
Division

e

Public Lighting
and traffic
Signal Office

Weighbridge
Station
Public Garden
and Plant Office

Taxi Terminal

Gender Equity

Road Traffic
Safety Office

I

Drainage Pumping

Treatment Plant
Office

Station and Sewage | —|

River Transport,
Ferry and Port
Office

[X] 2.2-2 Public Lighting and Traffic Signal Office ~® TCC #&
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222 EE) 12 EEH AT AOERBBRICRAE LER - RTFEE LORERE L SERE
RE
Z@E ] > AT LB ORI AE Y A N & EE TR (Annex 2 2HR) LT\ 5, 2023 423
ZDY A NMIHESEMBEIR AT N—=IHE L, fER L7z 2023 fFETREZRFEMEE (MEF) (I
PR LR Sz, Fo, TEE) 2 OFHE CITARSFAMRIE¥(EL EHHE (OJT) TEMLE, i
T E R O W EEE A Bl L A A ] S A T SEM PR S A LIRS O AR BAA 2 Bl TR

FRHAKEIY 2 b &2EK LT,

F7o. 2022 FFDE - RAFEBLCIIE VAT LONHE A E 2. FIRD X 5 ITH72lc T ) R
WS AT L OB (KPIL, 22Tl F50B@FE, K 2.2-3 ) X° Spare Parts
Inventory GHBSLTEREEH) O7 4 —~ v MEAEE L7z, ZIUTHKDSE VAT LAOFEROFEEHE
OHPEAREIZZ2 Y | E 72 TCC OIRSFF BT EE /2 AT 78— i ARFO T D B Lok (b )3 122
DAy g Wi

Month | SAR(%) Ave. (%) System Availability Rate (%)
Jan 83.09
Feb 84.20 8324 ¥
Mar 82.42 100 P8 um w027 2% 9230 BB 43 9435
Apr 99.61 83W
May 94.01 80
Jun 90.27
Jul 96.02 94.37 60 L2 Switch DFEIC L Y, %< D
Aug 92.39 &5 HHMENE L T\ 7223, 3 A
Sep 96.89 © FKICHF Switch 15l 3 < &
Oct 91.43 , T, 4 Aici3BEERE LR L,
Nov 94.35
Total 1,004.68 0
Average 91.33 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov

L2Switch@EEICL Y. % < DIESHEMEME LT WA, 3ARICHSWIitchIZZIRT 2 Z & T, 48 ICIIEEEN L
EF [/7‘20

X 2.2-3 7 o_RUREEHIY AT LAOBER (KPI: E50OBEHR)
223 FEE 13 :BHEOVATLAER~=aT L, RTFEH~=a TV, TOMD~ =TV ET )
CRVORWIZET AL OICRET
#13,900 R— VIR SEEFED VAT DER~ = 2 T I OWTE O E 61 THHIZMEERFLL-, =

e AR, 158 2 128 DIRTEENHE DR R L HbE T, B TR VWRTTE I~ =27 L
(ZHUD BT, (BB EL Book 1 : PRSP~ = = 77 /LA M)

224 158 1-4 : REFEEEE OMNTZEoOWREE2 ST #FE L. BURRTEREH ZRE
2024 AEBILE, 8 4D TCC BT A & » 7%, 28km?> D7 ) L _RUHLERD 118 (8 54875 M A k8T %

SFEHAEITo TCWD, — . JSMNETIE DPWT ORI « ZRWE SO 14 4N AZ L KT 0
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68 5 5 AR AT E L T D,

M OFREE L TIE, 2024 47 1 A 25 BIATON I RKEE FERESE CIRESh T v
PR T 268 (5528 EMAE LD L ) IRTFEIL T INTH D,

ZAUZiE, MEOSEERE (A AROMER R ORSFE AR OEHRLT 1 U B, v~ =7 HiED
AR B ORSFEBRHIOFF]) 2 2EBI1245% D DPWT AL & 7o TR ZED T 2 &k
Do

23, RRE2ICRDIEE

PR 2 1% [ZEE AT LOEHICET 5 TCC BB DR IA M LT 5] 2L Tho,

(EH /37 A—Zat Ol b B2 3 Th HAZBEOHHRE D 7= DH1T, s D EMIN 72 E A BLllIX
RAIR T D, EHERBEREKE oo CND T ) U DISGERNT T — 2 BfSD7dic, 7av=s
kA& — NRED O EEANT Al Z W2 BE) b7 0 > ORFERGEA 1T > T\ D, 2023 4H1E7 7 v
DB AR E b D # =72 H &) & T 4 > ¥ — & & DataFromSky (22U TR B AIE 2 2
L7z, ZORERITH 23 IR LI EBY THD,

—J., PPTMTC 7r ¥ =7 hOFTHH 5 JICA K OMEBEANE 1 X A 25@E ] A7 LRIz h
7o BHHERM T, FEIZLL NIGSE) 222 O L B0 THH N, HHERTHE D TCC A% v 7 OFAFHGI%
HEATOD 21.0 JFUTK L THFRZRILS57T2 RERD, AL LTWES50 Ra7 VT35 2 ERTEI,

23.1  TEEh2-1: EBMRNT, WERER SICKLER, KBFTHEVAT ANOT—FHHIKREL SHh
HIBMNMOBMBLIOYY 7 Ny =T 2Kt

CCTV W4 & WG RNT Al 2 V- B8 7 0 > OFFEEREIT 72, 2T, FRIYIC TCC 2358
WEOE=F U 7iieE A L ZC@EH > A7 LEMIZIERT 5 2 & 248E LT\ 5, FZREERIT,
ATV Tz A THA Utl(Intelligence Design Inc. (HA, LLF ID) ) XRCE > A7 Al (RCE
systems s.r.o (F = 2 ILFE, LUF RCE) ) O 2 #h0¥—1 A & b U T L7z,

Tz N AL — hOD 2022 ERS Tl Remork (Y 7Y 7)) | Tricycle (ZHiHL) 7o CBLHAA O
HFR Y EHS LI BB T 0 o —E AR R o 1272, BIHREA OB I HE S8 5801575 B
F UK B Wil & S fi L 7,

Z D% OREREZ2FE HINEEZ L 0 | RCE 23 Tricycle Z HEHEdiff & L Tl rTRE R BIHEARNT AL 1 X
% HE h T A% —1 A DataFromSky & L TV D LW I IEHZHIZICATF L0 (2022 4 12
H) | ZOH—ERIZOWTHREERGEE EfMf LS ThIUL, KBREOKENFH T ML
T HAED 80%~90% Tdh~7=728, DataFromSky DY —E A &FAT 52L& L, 72EL, T—4
I BRI AS @IS B 72 BB D A & 72 D, 4 KA ZE MDY TR 12 Fi & 7 5 A8 78 Al B | 38
EDEZAEERARETH D,

¥, S my NREEICBT DR MRE~OWEHIXREE S WL, S ry TRV s MaBl)
HASEPEITLE LT AW A~ =27 VI b5 FEET 52 LT DPWT hHARAE S,
(Annex 6 Z )
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232  TES) 22 REEEHICEY 2 LELTENMBS L HEME - BET HHHEZ KR

202248 H 24 HD 20224F 9 H 23 HETOKI 1 » HABNZIES T D) A U7 F 2 AWHE, 2)iE A (5
1) WHE ., 3)28 (5 5 il D BREHE | @ﬁm/XTAﬁW SYRBEEHHED 5 & v ¥ 3 » OWHHENR
FEhi S47-, (ANNEX S5 ZH) Zo95 b, ZZ@EBICBE L TIE, 9421 A, 22 H, 23 HD 3 AHRIC
IV S Z A7 FEM S AL, SR ONEICOW L, WlEBICEHT R Y == (T 4 AT v
vartZrBrr—vay) | BEEMH AMSEESMEK, A vy FAEE A — A OFHE
(T Ay var& T VBT — g ) BNEMM SN ZEEDES W EB DR ICERDI RS L,

233  TEE)2-3: REBHIDOT AT ADMAMADEAESS, EH, BIE, Ty v— FREIET?
e % £hia

EHEEAIHEIZ, 20224E8 A29 H B9 A SHD S B, 6 HIRIZHED FEf Sz, FEARRZRIERE
FlE, [FEICRIT D37 A —2 OBLE, ZZERORG T, A 7 VAT Yy MIhinD /T A—
ZORLE GERE - BF - A M) . Xrv o777 Faz—2a b RNT A2 OlE G
FTBE VA NEE) L ATy MDD AT A—Z ORLE GiEFE - BIE - YA M) 120w
TSN S ATz, GHAN A HS O T X AR T EEIT Y H), TCC A /3 —DH T 6 Hlik L~V 328 H LTy,
HEEA S o 7 — NIz, DA R—Z3Er AL THES ) L) HEEZTEL TV, f
BAZ v 7AH D> TOREENH TCC N THHERTHOIL TR Y MOBIMEFIZH v AT LOBRE N
EERESED, FIEHICHEE SIS0 L2 & TNEEEOHEMNIEE -7,

F iz, ZEE HHEOSEBETHE L, 202249 H 7 H, 8 H, 9 H? 3 HRENCHEY FEhi Sz, 55
T AS S HE LR, ASW(E BHEEHE, @SS HlEE S ONE CEM S iz, AHE TIHIERIC
BRUSEMTh, 2 TOPHENFT ZHM L L 2R D 2INHF O BRI T 1A 8 T & 72,
(ANNEX 5 Z:#)

234 IEB)2-4: 0T 7 A N—T—TNDEEE S, BRI RRTHERFEBEIERICET AHEEZE
i)

AT AT AIHEIL, 202248 H 24 H, 25 H, 26 HD 3 HENZIEY Eh S i, sE5ME
B DZEET Y AT AORSFERL, 7 VUSRI AIRSFEE, PRIREOFAIE Tk A
EREDRIRE T X AT T AhORE, THREREDTF =y 7 ) A b LiR— b LEHE

PUZ DWW T d6 K OVEREE 23 Ff S 4., e EOHRE &S0 > 72, (ANNEX 5 2H)

Flo, WEVAT AETHUHEIL, 202249 H 14 H, 15 HO 2 HREICHEY FEinIni-, @Ev
AT LOEN, v MU —7 ORpE, ARFRIEE OB ONTOBEITOIL, FHERDOFEMTH
Sl EIZIRITER ST T E DR S T,

235 5B 2-5: TCC DT —#CEHMEMA L, BB HEICHE LT ARRERRE
BXBIcBIT o7 —4% - BRENEL., REZOH

{1l

T—=U =y TinbiRMEY 7 T2 W L RMEDET LT D AGER 2 L2y FXIT
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b5, MPWT [HF WL 2EEHS (NRSC)
DAEF S R T — Z 72 EDOT b E D, KR 3T

Alf_im :/7‘ U A ]\ L:}iﬂy% L/7L:o

(AFggEEEE (MPWT) 28 FOEFERLEEAR)

MT oMy F Y= NOGEMARE

o™=, \
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f \
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£ i \ 1
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24. RESIRDED

R 3 IE MEFRU B O NA vy hT Y= Nl U E 5RO FERGE A ) 562 LT
%, ZZTiX, 3Bs (Engineering, Education and Enforcement) # &g L 7=/ XA 2y h7mny =2 D

FHL, BRESTE, (RS 5FORE T4,

ik TR LAELE LT,

#F241 Nfuv bFalzr NOEBBAY P a—V

LT = ORI ZAT > 72, GIHEIA 2 — R bRk

Outpid 3 Capecty o Gesint e sigrais s

i)
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241 (EE)3-1: RBFBEEANAFY—VOERIZLY ., EEERRDIEE, R rRRKHREOEBELZLEL
TAHEEHERE

TuYx g NAY— MNEDOU =7 7T ORGSR 2-5 TR L2 AW T — X I EED Rk
Licifmy hyayzl a7 A MND, ZZEREORBMERELZ I L, TCC 2% >~
DREN FICTHET D Bk A2, ol DR AR xR 2 A4 T DOREERFEHNRTEDL Z
L) ZriCEREEE M vy e =s b va— )X RBERRE Nz, 2K 242 o8
Afuy NFrP=r MAREEATHY, H2EJCC THERRE T,

242 158132 MBRERICEET HZET —F ZINE LT

RA vy hFaYel MRRRZFERICOW UHE RGO 72 DI B 77— 2 NZ, #iPH, W
. 7 — 2 WU - o 758, 28R AR DU TRat 2 6 2023 4F 3 A T4 B AFLIC K 0 &
A S A Llc, REFAEDOEN I NA vy hFr Y NEFHET 572 ORIEOYH &L,
HATMAIL 2023 423 H~4 HIZ, FEHAEIL 20249 4 HIZEhZhUT-7, £72. PPTMTC 2D
HETA & LTI 2024 45 10 A 1250 L7z, LLE 3 S OFEA O Z I Annex 6: Transport Survey and Data
for TCC (Pre- and Post-Pilot Project, and Post PPTMTC Project) (2% & &7z,

Location of the Pilot Project

(1) #165: To cope with City Center
development (new signal)

(2) #166: To improve the signalized
intersection from roundabout (new signal)

(3) #28: Additional left-turn arrow (revision of
the phasing + left-turn arrow + revision of
road marking)

(4) #126: To cope with intersection
improvement, mainly revision of the signal
phasing/timing (revision of the phasing)

(5) #25 and #118: Coordination of two
intersections in the CBD (introduction of 3Es)

(6) #59 (revision of phasing) and #167 (new
signal): Coordination of two intersections at
the CBD fringe

(7) #201 - #206: Wireless connection LEGEND
between TCC and 6 intersections along NR @ 115 Intersections
No.1 and #59 West (wireless connection)

242 NMfuy b Fudzl bBRES
243 EEI33:EBRHY I MU T EREDRBEHRH AT LAORMEER

BESNI M vy b Y=y MRIGARERICH LT, SRR ORE, AR RS2 1 &
2. KNG 8ZHEBD I L, 6 RARKICK L TERT/NT A= DEEET- T, AR, [FHBURICK
S LTe R FE R DBAEELIE I~ — % 7 O 21TV, BfRT 5 DPWT 8 # 0 a2l L2 ffR s &
aenm 2 EAAF FRR AT & A2 BRGSO 21T > T2,

¥, AR ENT A= FERETDR 0T 2 BRI, #254118 (NI BN« BICRWL A
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R OBLE T A ay N ey 7 baEER) E#201-#206 (1 SRHNEDOAX > K7 a2 6 2874
BT, ROy N FaY s N EER) ThDH,

244 TEE)34: EBRBIIMBERY—ABIO/ EI38H 2B L. BELITO

a) BMEOFE
NA vy b Yy b CHEM SN DR S ERAZER DY — /LM O F0 T B 215 il
((EER) OEZIH (R (TEE e =7 MFTII AR Sz,
AEIOHE T v TR, BEFOFEMECRR T AR T HIA OB TR Z MR L Oz 725 528 2R
ARMHE - BRIET DT, GO LT SRR — N, Bl THIETE 2XERH D720, HiliEEL
SIS AR E TIETE D K OB LIz, F72, 7 XU OZRITHIG TE D E OElR b
BTy s F—Llpolz, fRE LT, Bt Mol FE0ami3s 5 HEsE n AR
rBRMTLZ ol
07 A5 FHUT TH IR THF L OB E OIRERCEFHR Y 7 bv =7 2kRE, 2T
B SHEA~FEE LT, A my Y=y MIEET HRECHZEEIUTO LB TH D,

F242 848y TP FOBES

Type 1 | 73T A —Z %G & Hifil PP ok 78 : WEESK, 2023 4 6 H
Type 2 | TCC & NR No.1 D 6 4275 i % ERLHE | (E7E « FEEZEA,2023 429 H
Type 3 | HASYE SR Oz (178 : FEEEK,2023 48 H

Typed | {5 BAT SR o T olE Bkl T v /77 ARR ARG AT ae i i
Merbe THEOBUFERI & e /2023 47 8 /]

b) EEHEMIHE

202349 H 24 HIZESHE. MEOdiESE 2 S TE S L4 Norak &35, 4w, LHH]
M 2023 4F 10 H~2024 4 2 H—# (HlEEE O eI 2024 421 HR) & T,

2023 4E 10 H 2 BICTHEEMHE (bR TEHAE (EDC) ° 7/ o~ FKEAE
(PPWSA) 72 &) ~O THEHWARE TN, 7/ o _XUMFEO THEFF L2 —BSN A TR0 &
TF oy (AROBE 0 10/12~10/16) Bd o772 THE, 2023 4£ 10 H 17 B X VBASL
2o [RHHT O O FEIC R 2 B4 5 7200, EICEOHR T 3-CHE Ak RR & 2 5 T Sl 12 % B
ST,

BLFEDOTETIE, B TR O HER 2 S TRSRIEDENL L &V | 2024 423 ARPEE TTILAA
72

¢) EHREEITE

{178 & Forval (Norak D /i24t) 2384 U7z, (EFEITEEOFE - FH L TCC MI~#201 - #206

DOIEFMAE T v T HIEEEZEN L7-, Forval |THEELERE & B A OB RS XE 217> 72,
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2023 = 12 HIZ Forval 73 OiE M OMERR OB E N TE T Lz, 2024 4 1 ARPEICIEEEEO TCC M)
~ONEHTE v b &R OMGREE L2 T Lz, (HAINTERRE RN Book2 : /N> K7 v 7 BHR)

245 1EE)3-5: EEBREFOBEICKTIHELFMET S

NA|y bRy CEN LT AR YR G 2 Rl D 72 1T 4T (2023 424 A ) - F+1% (2024
T4 H) OREREZIT -T2, FHHE B 3@, i T, iR, ZmERERO 4 HB ThH 5,
2023 £ & 2024 E DT RO ZZIEE DM TNIAKI 2% T o 72703, 2 FM DO FATIRE TN T4
Hif 13 k/F CEER M 572, ZAUE, REEOMHONE N— F (FHUBRRERKR) - V7 b (&
WL RHE DI JER CHEBEERENUE SNRITEEA RO Z LN TE B2 HbND,

B RO AME I HUT 15%~20%0 U, B 54878 OB R EHINL T ) o~ O A8 B ek
WZHFG LI EEESND,  (Annex 6 )

24.6 158 3-6 : [EENBICETAHEOEBIMEE TOFINEE N KT v 728D 5

BEEREROLBICET A M ay h7aY =y hOFHEN S FEf - fHiE TOTIEZ N> R
Ty 7ICFE LD, AFROBE X, TCC A% v 7 NA%IE TR AR OF « RIFICEZ 5 X D7
HOE LIz JICA IR B IEFECH: B2 b O TiEd 208, REREFHGHIZ. M ry b ey x
27 OFE B L S E OB, EhilZ oW TIEEIC TCC A% v 708 FE L TEY 7=, di
TEREEF Book 2 2 R)

25. BRB4AICKRDES

4L, (7 BB OAS@E R S AT MMEF R ERE N N LTS Th D, 2018 4F
KICTERR L2 ) o RODRBEBL Y AT ML, 7 R UL O BREENEICRE S FHFH L TE
Teo 7 URUERDAMT O TEAL HIEA TN D Z LD FAUTKIST B 2S@EH L AT LRk
DEEIH K E VN,

251 IEB14-1: 7 XU OERTH{LEIR, FERZEROISGER, REEHI VAT LOKEELZEE
L. Z5@EH AT LOPLFERE L2 FE

7" X OFEBHCEANT OV N T SRR M OB A 2 Sl U1 i B JE 2 & de it kihin) & B
BRI AR Ule, E72. BIRE L OHERICI Y 7 XU O F AT A 7 TS OW T
UL ATV LT,

252 EEh4-2 : REERI AT LAOYLTEHE EIRE

LB 2 AT LOYLFERIENT, LA ETHELORDL, EHR Y N U — 7 B3ELLE & I3 R
LRI A Pl & L TR S e,
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2024 45 1 H 25 BIZBAfE S 472 PPTMTC A8l E ] & A 7 ARG HEEHIE 23 Cld, PPTMTC &%
L TCC AZ v INE EDT-T ) o _UE DO T- 705 B A8 55 R R 4 Bf%RE (PPCA, DPWT, %%
WX (I—r) RF) EERRH L, FROPLERHEX R M AGR S T,

Draft Expansion Plan of Traffic Signal
Intersections in Peripheral Central Phnom
Penn Capital City (9 districts) , 5 Dec. 2023,
+Requests by Districts,

25 Jan. 2024, .,

for disucussion only,

No. of
Control System | Management Body 0 0, Remarks
Intersections
Existing TCC/DPWT 118 109 (Central Area)
Centrally
6 (Along NR No. 1)
Control ) R
3 (Pilot Project)
Public Lighting/DPWT 70 (Existing)
Standalone 68 2 Relpaced by
PPTMTCPP

Pre-time
Setting

Sub Total 186
Plan  [DPWT 25 2021-2023

JICA-PPTMTC 38 Proposed

Chbar Ampov.

Requested by Khan 19 By Coordination Meeting
held in 25 Jan. 2024

Sub Total 82
Grand Total 268

25-1 REEHIVAT ARRZZERK (2024 451 A 31 BHAE)

s

Z OYERFE ORGSR E | Z@EH AT L, BIEV AT L, S EFE,
TRAFEFARI 22 12OV T TCC A X v 7 Lifkim L7 N BRE Uiz, (HAFEREEF Book 3 @ 2@
il > AT DYEFEET 22 IR

2.6. RESITIRHIEE

261 TEE)S-1: 7 XV OREBEY AT A ERTET S, REEHMTEDHDY — ) -
Rt

EH S AT DOHIe BT 7 RPN LT D E0TTAEE By B OFRRE, FRIC B R
RNIAZBDIEVAC DT DI, 77 ) R DA @A B R A $02Y - 4 5 i A8 i PE RS (MPWT,
DPWT, ZHELEROKRT) L OHERExL & B L TE RO RINEL T 72, B RAHR 2 22
PPTMTC 4 i 22 0 % PR G 5. P9 22 23 F A& U 72 BB 1. Parking Management X° City Bus Authority (CBA)
Update 72 & ThH 5.,

— 05 ZEIBIERNESFEE D T2 O — )L FEM IO W TR, 7 RV ER LINROIT AT E{To T,
ZOFER, V—b - ML EETH LM, RO 5 IR0 A DFER N A &2 4 LT

Y
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7 ) B E 0 AESE TRV E BN 5, £ZT,
WA X 5 A AROZSEEHE ORRERE 7 ) R AR &
Ta Y= PO AEF ¥ o~ IR ITBLYC O A M E
DIEH) 5-3 TR D AL « LWL EHE~Y =T /e LTELE
WE ] AT HHEFEFHEISIR)

&

2o (FARTERCE £ Book 4 : 22

2.6.2 158)5-2: PPTP DBEDREERE Y FECHMELZ L v = — L, 5BV ICEET % EibHe
% Elta

NAry hFaYx=l FOEFHIEINT A — 2 R0 R %S D ZE R % (3Es @ El : Engineering)
EHEFIHE O ~ZEZ 23 E (B2 : Education) P2l (E3 : Enforcement) # HUV AdL7- 2@ %22
Xy o= % 2024 4E 3 HIZFEM LT, 20 ) BAZEIE (E3) TiX, sibhl BT @B E
BT U T e A B S R A R & FEHHE 21T - 72
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4.1. PDM OEERERE

PDM DOZEH &% LI FIZRT,

#4.1-1 PDM OEFRERE

Version A PDM D25 T B RE
Version 00 | 2022/02 | Original (Described in R/D)
42 O(1)
ZH
Version 01 | 2024/07 | [Objectively Verifiable Indicators & (D% 5 & $fE BN
42 D)
2 Overall Goal
1. Travel speed of the main road after the project increases by 5% compared to
before the project.

FRE - S W IC X D ASE RIS AT DFEATR O =R @ ) OFAT
WEFIE O RIT 11.34km/ME (2017 4F) & 15.23km/ME (2018 4F) T,
343%E LTz, H7m & MEO T 2 EEOIE 1.00 : 4.25
=1 :425 Vb D, FATHEEOUEHIEZ 8.0% (=34.3%0.24) & 5% 7E
L7,

2. Number of interviewees who understand tragic rules/regulations increases.?)> 5
Number of interviewees who answered "Better" for the comparison traffic
conditions between 2023 and 2024.1Z25 5 L 7=,

AERLE LT 2023 £ KD 2024 FEOAZEIRTEITEIEZE D 69% DAY 25 L
771 LEl&,

Project Purpose
1.  Traffic control system ? Key Performance Indicator (KPI) % Accident repair

time of traffic control system 7> Awvailability of the traffic control system (=
e, INA T HiRE 95% & e LTz,

2. Number of traffic violators DD R % 8% L % E LT,

Output 2
2-2 Target score of the evaluation test for TCC staff (55 points) |3 H ARKDEFEH

DOF—Fl « 5 _FEER L ELOARKEESEIC 55 ™A NAEEEK T A
Ve LT,

Output 3
3-2 Queue length at the target major intersections DV 3% 8% & B E L 7=,
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4.2.

(0]

FR—T g D7 PDM

BX—=Ta DO PDM &, LATIORT, (BECBINNS T80 DI E7RT,)

Version 00 (R/D |ZF2# D PDM)
%% 4.2-1 Version 00 ® PDM (R/D (ZEC# D PDM)

Project Title: Project for Capacity on

Traffic d

Project Design Matrix

Traffic Control Center operation

in Phnom Penh Capital City

Period of Project: February, 2025
Project Site: The whole area of the Phnom Penh Capital City (678.46km2

Version 00

Dated 15th July 2021

Overall Goal

is formed through effective operation of
the traffic control system.

Narrative Summary

Sustainable urban transport environment

Objectively Verifiable Indicators

1. Travel speed of the main road after
the project increases by XX%
compared to before the project.
Note:Target sites are selected by the
end of the Project.

2. Number of interviewees who
understand tragic rules/regulations
increases.

Note: Interviewees are selected from the
participants in the Final Seminar of the
Project.

Means of Verification

1. Travel speed survey

2-1. TCC monthly/Annual report
2-2. Interviews with government
agencies and citizens.

Important Assumption

Achievement

Remarks

Project Purpose

Traffic management measures including
traffic safety measures in Phnom Penhis
improved through strengthening capacity
of operation and maintenance of traffic
control system.

1.Accident repair time of traffic control
system is reduced by XX% compared
to when the project starts.

2. Results of the traffic data analysis at
major intersections are summarized in
the monthly report.

3. Number of traffic violators decrease
by XX%.

* Target major intersections are
determined within 3 months after the
project starts.

1. TCC Monthly/Annual report

2. TCC Monthly/Annual report

3. Survey on the number of traffic
offenders

The traffic management policy of
the Cambodian government does
not change.

Outputs

Output 1: Maintenance management
system of traffic control system is
established.

1-1. A troublle list that occurred after the
traffic control system started operation
is developed.

1-2. Proposed maintenance system is
approved by DPWT Director.

1-3. Developed manual by counterparts
is approved by the DPWT Director.

1-1 Project report
1-2 Project report
1-3 Project report

Output 2: Capacity of TCC staff on the
operation of trafic control system is
strengthened.

2-1. Through the training, TCC staff are
able to analyze / design/ repair
problematic intersections by
themselves.

2-2. Target score of the evaluation test
for TCC staff is achieved.

Note: Target score will be decided by
experts and counterparts within 6
months after starting the Project.

2-3. TCC staff can repair quickly at
cutting OFC by themselves

2-1 Project report

2-2 Evaluation test results (before
and after).

2-3 Project report

Output 3: Capacity to design traffic
signals is strengthened through the
implementation of pilot projects for traffic
signal improvement.

3-1. TCC staff can select the
intersections which need revision of
traffic control system design by using
evaluation criteria developed by
themselves.

3-2. A pilot project is implemented and
the queue length at the target major
intersections are reduced by XX%.

3-3. The counterparts take the lead in
compiling pilot project handbook, which
explains the procedure from planning to
project evaluation.

3-1 Project report

3-2 Intersection queue length survey
results

3-3 Project report

Output 4: Capacity of the relevant staff to
traffic control in PPCA, DPWT and TCC
staff to develop the expansion plan of
traffic control system is strengthened.

4-1. Counterparts can analyze the base
data for the development of traffic
control system extension plan such as
urbanization in Phnom Penh and traffic
situation at intersections where traffic
signals are needed.

4-2. Traffic control system expansion
planis approved by the DPWT Director.

4-1 Project report
4-2 Project report

Output 5: Capacity of urban transport
related organizations on traffic
management measures is stregnthened
towards enhancement of the project
sustainability.

5-1. Implementation training on traffic
control is carried out XX times or more.
5-2. Traffic safety enforcement and a
traffic safety education manual are
developed and approved by the traffic
police.

5-3. Workshops / seminars are held XX
times or more.

5-1 Project report
5-2 Project report
5-3 Project report




(2) Version 01 (4"JCC TTA& X7 PDM)

% 4.2-2 Version 01 ® PDM (3E 4 [E] JCC TREB=h 1= PDM)

Project Design Matrix

Narrative Summary

Objectively Verifiable Indicators

Means of Verification

Achievement

Overall Goal

Sustainable urban transport
environment is formed through
effective operation of the traffic control
system.

1. Travel speed of the main road after the project increases by
8% (*1) compared to before the project.
Note: Target corridors are selected before the Pilot Project.

1. Travel speed survey
(Daily Average along 3 Major
Corridors in the Phnom Penh
Central Area)

Before Pilot Project: 13.3km/h.
After Pilot Project: 13.2km/h.
(decreased by 0.8%) (*4)

2. Number of interviewees who answered "Better" for the
comparison traffic conditions between 2023 and 2024.
Note: Interviewees are from the participants in the PPTMTC
Seminar held on 08 August 2024.

2. Questionnare to PPTMTC
Seminar participants of
government agencies and
citizens

69% of participants respond to the
questionnare said "Better".

Project Purpose

Traffic management measures
including traffic safety measures in
Phnom Penh is improved through
strengthening capacity of operation
and maintenance of traffic control
system.

1. Target Availability of the Traffic Control System (Key
Performance Indicator: KPI) sets by 95% (*2).

2. Results of the traffic data analysis at major intersections are
summarized in the monthly report.

3. Number of traffic violators decrease by 8% (*1).

Note: Target major intersections was determined before the
Pilot Project.

1. TCC Monthly/Annual report

Before PPTMTC Training: 83.24%
After PPTMTC Training: 94.37%
(Increased by 11.2%)

2. Traffic Volume Monitoring
Reportin Evening Peak (17:30 -
18:00)

Summarized in Dashboard
Data: CCTV Camera Video Image
Analysis:DataFromSky

3. Pilot Project Traffic Survey on
the number of traffic offenders of
Traffic Rules at Pilot Project
Intersections

Before Pilot Project: 1,592
After Pilot Project: 1,256

unit: drivers/intersection/3 hours
(Decreased by 21.1%) (*5)

Outputs

Output 1: Maintenance management
system of traffic control system is
established.

1-1. A trouble list that occurred after the traffic control system
started operation is developed.

1-2. Proposed maintenance system is approved by DPWT
Director.

1-3. Developed manual by counterparts is approved by the
DPWT Director.

1-1 Responses to Accidents to
the Traffic Signal System (2018 -
2023)

Top 3 TCC activites

1. OFC related: 38%

2. Local Controller related: 19%
3. Lantern/Must-arm related: 12%

1-2 Maintenance Management
Manual

Explain in the Maintenance
Management Manual

1-3 Maintenance Management
Manual

Completed

Output 2: Capacity of TCC staff on the
operation of traffic control system is
strengthened.

2-1. Through the training, TCC staff are able to analyze /
design/ repair problematic intersections by themselves.

2-2. Target score of the evaluation test for TCC staff (55
points) is achieved (*3).

Note: Target score was decided by experts and counterparts
before Pilot Project.

2-3. TCC staff can repair quickly at cutting OFC by themselves

2-1 TCC Monthly Report and
Pilot Project Handbook

Perform TCC Staff's Activities through
PPTMTC Training and Pilot Project

2-2 Evaluation test results of
PPTMTC Training (before and
after).

Before Training: 21.0 points
After Training: 57.2 Points
(Target Score is 55 points)

2-3 TCC Monthly Report

TCC staff can repair OFC problems
using Pickup truck, Fusion splicer and
OTDR.

Output 3: Capacity to design traffic
signals is strengthened through the
implementation of pilot projects for
traffic signal improvement.

3-1. TCC staff can select the intersections which need revision
of traffic control system design by using evaluation criteria
developed by themselves.

3-2. A pilot project is implemented and the queue length at the
target major intersections are reduced by 8% (*1).

3-1 Pilot project Work at Site
and Pilot Project Handbook

Completed

3-2 Intersection queue length
survey results (Average Queue
Length of each Inflow)

Before Pilot Project: 40m
After Pilot Project: 34m
(Decreased by 15.4%) (*6)

3-3. The counterparts take the lead in compiling pilot project  [323 pilot Project Handbook Completed
handbook, which explains the procedure from planning to
project evaluation.
Output 4: Capacity of the relevant staff |4-1. Counterparts can analyze the base data for the 4-1 Pilot Project Work and Completed
to traffic controlin PPCA, DPWTand |development of traffic control system extension plansuchas | Traffic Control System
TCC staff to develop the expansion urbanization in Phnom Penh and traffic situation at Expansion Plan
plan of traffic control system is intersections where traffic signals are needed. 4-2 Approve by the DPWT Completed
strengthened. 4-2. Traffic control system expansion planis approved by the = |pirector by December 2024
DPWT Director.
Output 5: Capacity of urban transport  |5-1. Implementation training on traffic control is carried out2  [5-1 Training Completed

related organizations on traffic
management measures is
strengthened towards enhancement of
the project sustainability.

times or more.

5-2. Traffic safety enforcement and a traffic safety education
manual are developed and approved by the traffic police.
5-3. Workshops / seminars are held 2 times or more.

DALt ]
IR C/P & DE

T2 E MBS NNE

1st Training: October 2022 from
PPTMTC Experts and SUMIDEN
Engineers

2nd Training: January 2024 from
SUMIDEN Engineers

5-2 Traffic Enforcement and Completed
Traffic Safety Education Manual
5-3 Workshops/Seminars Completed

1st Seminar: Hold in 8th August 2024
2nd Seminar: Joint Seminar with NR
No. 5 Road Safety TCP Team hold in
03 December 2024

Note

*1: Target increase rate of travel speed was based on the Travel Speed Survey along Monivong Blvd. in 2017 and in 2018 conducted before and after Traffic Signal System
Installation Work by Japan Grant Aid. Before Grant Aid (Year 2017): 11.34 km/h. and after Grant Aid: 15.23 km/h. The increase rate between 2 years was 34.3%.

Based on above data, (1) Target increase rate of traffic related index which is indirectly affected to the Pilot Project, such as travel speed, is 5%, and (2) Target decrease rate of
traffic related index which is directly affected to the Pilot Project, such as congestion queue length and no. of traffic offenders, is also 8%.

*2: Key Performance Index (KPI) of traffic control system changed to Availability of the Traffic Control System from Traffic Signal Repair Time, because of the easier data

collection and understanding to the PPCH citizens. Target availability rate is 95%, hoping reach 100%.

*3: Target score of the evaluation test for TCC staff is 55 points. This is based on passing score of the test for the 1st or 2nd-class Qualified Electrician in Japan. (approx. 60

points).

*4: Average Travel speed along Russian Blvd., Monivong Blvd. and CDG&Monireth Bivd. inside the CBD in 6 hours including peak and off-peak.
*5: Number of vehicles going straight or turning left ignoring red light. Excluding #165 (newly installed traffic signal in 2024).
*6: Average in 3 hours in peak and off-peak, excluding #166 (Road closure on Russian Blvd. for VIP traffic) and #118 (Requesting remeasurement)
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51. JCC RU*WG DALE-SIT

JCC L OXWG DRk A1 5.1-1 127753, JCC 1L, PPCA OFE#FHE L L, WG ITEARIZIL DPWT
JHE LT A, SHEIZ LY TCC T ) o _RUBRBENER L LTSN,

Cooperating ORG. JCC Chairperson JCC
PPCC Governor
T e ] o ] [ ] o] [t ] [enna] [ 2,
NRSC | : :
! ! i
1 1 1
i | Project Director : Project Team
i | PPCC Vice -1
University ! ! !
Professor, ! Project Manager G ]
etc. ! DPWT Director
: : WG
! Working Group Members
E Output 1 Output 2 Output 3 Output 4 Output 5
i Group Group Group | Group Group
. l JICA
Private ! 0
Sector i Counterparts Expert
; Qutput 1 Qutput 2 Qutput 3 Qutput 4 Qutput 5 Team
o TCC TCC DPWT TCC PPTP
(Group {Group (Group (Group (Group
Leader) Leader) Leader) Leader) Leader)
PPCH PPCH PPCH PPCH PPCH
NGO DPWT DPWT DPWT DPWT DPWT
TCC TCC TCC TCC TCC
X 51-1 WG EROICC DR
5141 JCC

JCCix, vy RO FEWEDWHER, M oy b7 uy 7 bOEzHE], THFEDREGR,
KOPPTMTC 70> =7 NEM TR U BIREOMRIZ [T 72 B AT 24T 5 T- IR E < v,
JCC DA v _R—Z LU FITRT,

#51-1 JCC A N— (R _—DHe b, JCC BE)

Designation Position & Department
1 Chairperson Governor, PPCA
2 Member from Cambodia Side Project Director, Vice Governor, PPCA
3 Member from Cambodia Side Project Manager, Director, DPWT
4 Member from Cambodia Side Deputy Commissioner, PPTP
5 Member from Cambodia Side Director of Administration, PPCA
6 Member from Cambodia Side Deputy Director of Administration, PPCA
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7 Member from Cambodia Side Director of IRIC Division, PPCA
8 Member from Cambodia Side Mayer, Metropolitan corporation Lahore (MCL)
9 Member from Cambodia Side Representative of JICA Pakistan Office
10 Member from Cambodia Side Deputy Director, DPWT
11 Member from Cambodia Side Deputy Director of IRIC Division, PPCA
12 Member from Cambodia Side Deputy Director of Urban Management Division, PPCA
13 Member from Cambodia Side Chief of Traffic Police Office, PPTP
14 Member from Cambodia Side Chief of Public Lighting and Traffic Signal, DPWT
15 Member from Cambodia Side Chief of IR Office, PPCA
16 Member from Cambodia Side Chief of Traffic Safety Office, DPWT
17 Member from Cambodia Side Chief of Traffic Control Center, DPWT
18 Member from Cambodia Side Deputy Chief of IR Office, PPCA
19 Member from Cambodia Side Deputy Chief of Traffic Signal, TCC
20 Member from Cambodia Side Advisor, DPWT
21 Member from Cambodia Side Technical Staff, TCC
22 Member from Cambodia Side Officer of IRIC Office, PPCA
23 Member from Japanese Side JICA Headquarter
24 Member from Japanese Side First Secretary, Japan Embassy
25 Member from Japanese Side Chief Representative, JICA Cambodia
26 Member from Japanese Side Japanese experts
7 Others Personhs who are invited by the Chairperson may attend the JCC
meeting.
51.2 WG

WG 1T, HR L~V ORRE A R B T DI B SRS Th D, WG A "— 3%
275, #EII% < D WG iz DPWT JRER O,
5.2. JCC BTN WG DB

ARFAESZE JCC) MY U—x2 77 0—7 (WG) OBEMEITI oLtk y ThHhsd, JCC D
HEE « BN A SEEIIZ OV TR, 3532 Annex11 2O = &
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Project Design Matrix

Project Title: Project for Capacity D on Ct Traffic Planning and Traffic Control Center ion and in Phnom Penh Capital City Version 00

Dated 15th July 2021

Period of Project: February, 2025
Project Site: The whole area of the Phnom Penh Capital Cit;

678.46km2

Narrative Summary
Overall Goal

Sustainable urban transport
environment is formed through effective
operation of the traffic control system.

Objectively Verifiable Indicators

1. Travel speed of the main road after
the project increases by XX%
compared to before the project.
Note:Target sites are selected by the
end of the Project.

2. Number of interviewees who
understand tragic rules/regulations
increases.

Note: Interviewees are selected from
the participants in the Final Seminar of
the Project.

Means of Verification

1. Travel speed survey

2-1. TCC monthly/Annual report
2-2. Interviews with government
agencies and citizens.

Important Assumption

Achievement

Remarks

Project Purpose
Traffic management measures including

traffic safety measures in Phnom Penh
is improved through strengthening
capacity of operation and maintenance
of traffic control system.

1.Accident repair time of traffic control
system is reduced by XX% compared
to when the project starts.

2. Resullts of the traffic data analysis at
major intersections are summarized in
the monthly report.

3. Number of traffic violators decrease
by XX%.

* Target major intersections are
determined within 3 months after the
project starts.

1. TCC Monthly/Annual report

2. TCC Monthly/Annual report

3. Survey on the number of traffic
offenders

The traffic management policy of
the Cambodian government does
not change.

Outputs

Output 1: Maintenance management
system of traffic control system is
established.

1-1. A trouble list that occurred after
the traffic control system started
operation is developed.

1-2. Proposed maintenance system is
approved by DPWT Director.

1-3. Developed manual by
counterparts is approved by the DPWT
Director.

1-1 Project report
1-2 Project report
1-3 Project report

Output 2: Capacity of TCC staff on the
operation of trafic control system is
strengthened.

2-1. Through the training, TCC staff are
able to analyze / design / repair
problematic intersections by
themselves.

2-2. Target score of the evaluation test
for TCC staff is achieved.

Note: Target score will be decided by
experts and counterparts within 6
months after starting the Project.

2-3. TCC staff can repair quickly at
cutting OFC by themselves

2-1 Project report

2-2 Evaluation test results (before
and after).

2-3 Project report

Output 3: Capacity to design traffic
signals is strengthened through the
implementation of pilot projects for
traffic signal improvement.

3-1. TCC staff can select the
intersections which need revision of
traffic control system design by using
evaluation criteria developed by
themselves.

3-2. A pilot project is implemented and
the queue length at the target major
intersections are reduced by XX%.
3-3. The counterparts take the lead in
compiling pilot project handbook,
which explains the procedure from
planning to project evaluation.

3-1 Project report

3-2 Intersection queue length
survey results

3-3 Project report

Output 4: Capacity of the relevant staff
to traffic control in PPCA, DPWT and

' TCC staff to develop the expansion plan
of traffic control system is strengthened.

4-1. Counterparts can analyze the base
data for the development of traffic
control system extension plan such as
urbanization in Phnom Penh and traffic
situation at intersections where traffic
signals are needed.

4-2. Traffic control system expansion
plan is approved by the DPWT
Director.

4-1 Project report
4-2 Project report

Output 5: Capacity of urban transport
related organizations on traffic
management measures is stregnthened
towards enhancement of the project
sustainability.

5-1. Implementation training on traffic
control is carried out XX times or more.
5-2. Traffic safety enforcement and a
traffic safety education manual are
developed and approved by the traffic
police.

5-3. Workshops / seminars are held XX
times or more.

5-1 Project report
5-2 Project report
5-3 Project report




Activities

Inputs

Important Assumption

The Japanese Side

The Cambodia Side

1-1 To review the current organization
and management system of TCC.

1-2 To identify operational and
maintenance issues that have occurred
since the traffic control system operation
started and to develop improvement
measures.

1-3 To review the system operations
manuals, maintenance manuals and
other manuals and to assess their
suitability to the circumstances in
Phnom Penh.

1-4 To investigate the exisiting
maintenance management
organizations and to propose proper
maintenance management system
including the possibility of outsourcing .

2-1 To study additional equipment and
software which will be required to
extract necessary data from TCC for
image analysis, travel speed
measurement, etc.

2-2 To conduct trainings to TCC staff
members to acquire necessary
engineering knowledge related to traffic
management

2-3 To conduct trainings on the
mechanism of the traffic control system,
operation, modification and upgrade
procedures

2-4 To conduct trainings on general
maintenance and management work,
including the repair of optical fiber
cables

2-5 To collect data and information at
target intersections and road sections
where traffic congestions and accidents
have occurred frequently, using data
and information from TCC, and analyze
the issues.

3-1 To identify traffic signals that need
phasing and/or timing plan modification
due to the change of traffic demand
pattern

3-2 To collect and analyze traffic data
related to target intersections.

3-3 To modify the design of traffic
management system including the use
of traffic signal design software.

3-4 To consider and procure necessary
tools and/or equipment for traffic signal
improvement.

3-5 To evaluate the impact of traffic
signal design modification

3-6 To summarize the procedure from
planning to evaluation of implementation
for traffic signal improvement in a
handbook

4-1 To examine the area of the traffic
control system expansion, considering
the urbanization trend of Phnom Penh,
the traffic conditions at major
intersections and characteristics of the
traffic control system

4-2 To develop the expansion plan of
the traffic control system.

5-1 To consider and identify tools and/or
equipment for the conduct of traffic
enforcement measures to support the
traffic management system in Phnom
Penh

5-2 To review the current traffic
enforcement measures and issues, and
to conduct the on-the-job training for the
traffic enforcement

5-3 To develop the traffic enforcement
and driver's education handbook

5-4 To disseminate the Project's
outputs/activities to the public through
the mass media and workshop/seminar

Japanese side:

1. Dispatch of Japanese experts:

1) Traffic Management Policy Expert
2) Traffic Control System Planning
Expert

3) Traffic Management Planning
Expert

4) Traffic Signal Design and Operation
Expert

5) Traffic Signal Maintenance Expert
6) Road and Public Transport
Planning Expert

7) Communication System Expert

8) Road Design/ Pilot Project
Construction Supervision Expert

9) Traffic Survey and Analysis Expert
10)Traffic Enfoecement and Traffic
Safety Expert.

11) Capacity building and training
Expert(1)

12) Traffic Control System Software
Expert

13) Traffic Control System Hardware
Expert/Signal equipment Expert

14) Capacity building and training
Expert(2)/Seminar / Project
Coordination

2. Training

Implementation of technical training in
Cambodia

Implementation of training in Japan

3. Materials and equipment
Procurement of materials and
equipment for technical training

4. Pilot Project
Expenses for implementing the pilot
project

5. Workshop / Seminar
Implementation costs for seminars,
etc. to disseminate project results

6. Printing
Handbook / Manual Printing Expenses

NOTE:Outputs

(Provided by Experts and C / P)

1. Maintenance manual for ATC
system.

2. TCC operation/management
manual.

3. Pilot project handbook.

4. ATC system expansion plan.

5. Traffic safety enforcement handbook
and traffic safety education handbook.

Cambodia side:

1) Office space for JICA Experts
with air conditioning and telephone
line
2)Following DPWT staff are the
counterpart personnel

(1) Project Director:Vice Governor,
PPCA

(2) Project Manager: Director,
DPWT

(3)Deputy Project Manager: PPCA
Deputy Head of Public Relations
and International Cooperation
Division

(4) C/P Chief: Deputy Director,
DPWT

(5) C/P Staff: Adviser, DPWT

(6) C/P Staff: TCC Deputy Chief

(7) C/P Staff: DPWT Engineer,
Public Lighting Division

(8) C/P Staff: DPWT Engineer,
TCC Assistant Engineer

(9) C/P Staff: PPCA Engineer

(10) C/P Staff: PPCA Engineer

(11) C/P Staff: PPCA Engineer

(12) C/P Staff:TCC Engineer

(13) C/P Staff:TCC Engineer

(14) C/P Staff:TCC Engineer

(15) C/P Staff: Traffic Police
Officer

NOTE:Outputs
(Provided by C / P)
1.TCC monthly/Annual report.

Turnover and change of
counterparts are not frequently
happened.

Pre-Conditions

N/A

<Issues and countermesures>




Project Design Matrix

Narrative Summary
Overall Goal
Sustainable urban transport
environment is formed through
effective operation of the traffic

Obiectively Verifiable Indicators
1. Travel speed of the main road after the project increases
by 8% (*1) compared to before the project.
Note: Target corridors are selected before the Pilot Project.

Means of Verification

Achievement

1. Travel speed survey
(Daily Average along 3 Major
Corridors in the Phnom Penh
Central Area)

Before Pilot Project: 13.3km/h.
After Pilot Project: 13.2km/h.
(decreased by 0.8%) (*4)

control system.

2. Number of interviewees who answered "Better" for the
comparison traffic conditions between 2023 and 2024
Note: Interviewees are from the participants in the PPTMTC
Seminar held on 08 August 2024.

2. Questionnare to PPTMTC
Seminar participants of
government agencies and
citizens

69% of participants respond to the
questionnare said "Better".

Project Purpose

Traffic management measures
including traffic safety measures in
Phnom Penh is improved through
strengthening capacity of operation
and maintenance of traffic control
system.

1. Target Availability of the Traffic Control System (Key
Performance Indicator: KPI) sets by 95% (*2).

2. Results of the traffic data analysis at major intersections
are summarized in the monthly report.

3. Number of traffic violators decrease by 8% (*1).

Note: Target major intersections was determined before the
Pilot Project.

1. TCC Monthly/Annual report

Before PPTMTC Training: 83.24%
After PPTMTC Training: 94.37%
(Increased by 11.2%)

2. Traffic Volume Monitoring
Report in Evening Peak (17:30 -
18:00)

Summarized in Dashboard
Data: CCTV Camera Video Image
Analysis:DataFromSky

3. Pilot Project Traffic Survey on
the number of traffic offenders
of Traffic Rules at Pilot Project
Intersections

Before Pilot Project: 1,592
After Pilot Project: 1,256

unit: drivers/intersection/3 hours
(Decreased by 21.1%) (*5)

Outputs

Output 1: Maintenance management
system of traffic control system is
established.

1-1. Atrouble list that occurred after the traffic control
system started operation is developed.

1-2. Proposed maintenance system is approved by DPWT
Director.

1-3. Developed manual by counterparts is approved by the
DPWT Director.

1-1 Responses to Accidents to
the Traffic Signal System (2018
-2023)

Top 3 TCC activites

1. OFC related: 38%

2. Local Controller related: 19%
3. Lantern/Must-arm related: 12%

1-2 Maintenance Management
Manual

Explain in the Maintenance
Management Manual

1-3 Maintenance Management
Manual

Completed

Output 2: Capacity of TCC staff on
the operation of traffic control system
is strengthened.

2-1. Through the training, TCC staff are able to analyze /
design / repair problematic intersections by themselves.

2-2. Target score of the evaluation test for TCC staff (55
points) is achieved (*3).

Note: Target score was decided by experts and counterparts
before Pilot Project.

2-3. TCC staff can repair quickly at cutting OFC by
themselves

2-1 TCC Monthly Report and
Pilot Project Handbook

Perform TCC Staff's Activities through
PPTMTC Training and Pilot Project

2-2 Evaluation test results of
PPTMTC Training (before and
after).

Before Training: 21.0 points
After Training: 57.2 Points
(Target Score is 55 points)

2-3 TCC Monthly Report

TCC staff can repair OFC problems
using Pickup truck, Fusion splicer and
OTDR.

Output 3: Capacity to design traffic
signals is strengthened through the
implementation of pilot projects for
traffic signal improvement.

3-1. TCC staff can select the intersections which need
revision of traffic control system design by using evaluation
criteria developed by themselves.

3-2. A pilot project is implemented and the queue length at
the target major intersections are reduced by 8% (*1)

3-1 Pilot project Work at Site
and Pilot Project Handbook

Completed

3-2 Intersection queue length
survey results (Average Queue
Length of each Inflow)

Before Pilot Project: 40m
After Pilot Project: 34m
(Decreased by 15.4%) (*6)

3-3. The counterparts take the lead in compiling pilot project |3-3 Pilot Project Handbook Completed
handbook, which explains the procedure from planning to
project evaluation.
Output 4: Capacity of the relevant 4-1. Counterparts can analyze the base data for the 4-1 Pilot Project Work and Completed
staff to traffic control in PPCA, DPWT |development of traffic control system extension plan such as | Traffic Control System
and TCC staff to develop the urbanization in Phnom Penh and traffic situation at Expansion Plan
expansion plan of traffic control intersections where traffic signals are needed. 4-2 Approve by the DPWT Completed
system is strengthened. 4-2. Traffic control system expansion plan is approved by Director by December 2024
the DPWT Director.
Output 5: Capacity of urban transport |5-1. Implementation training on traffic control is carried out 2 [5-1 Training Completed

related organizations on traffic
management measures is
strengthened towards enhancement
of the project sustainability.

times or more.

5-2. Traffic safety enforcement and a traffic safety education
manual are developed and approved by the traffic police.
5-3. Workshops / seminars are held 2 times or more.

1st Training: October 2022 from
PPTMTC Experts and SUMIDEN
Engineers

2nd Training: January 2024 from
SUMIDEN Engineers

5-2 Traffic Enforcement and Completed
Traffic Safety Education Manual
5-3 Workshops/Seminars Completed

1st Seminar: Hold in 8th August 2024
2nd Seminar: Joint Seminar with NR
No. 5 Road Safety TCP Team hold in
03 December 2024

Note

*1: Target increase rate of travel speed was based on the Travel Speed Survey along Monivong Blvd. in 2017 and in 2018 conducted before and after Traffic Signal System
Installation Work by Japan Grant Aid. Before Grant Aid (Year 2017): 11.34 km/h. and after Grant Aid: 15.23 km/h. The increase rate between 2 years was 34.3%.

Based on above data, (1) Target increase rate of traffic related index which is indirectly affected to the Pilot Project, such as travel speed, is 5%, and (2) Target decrease rate

of traffic related index which is directly affected to the Pilot Project, such as congestion queue length and no. of traffic offenders, is also 8%.

*2: Key Performance Index (KPI) of traffic control system changed to Availability of the Traffic Control System from Traffic Signal Repair Time, because of the easier data
collection and understanding to the PPCH citizens. Target availability rate is 95%, hoping reach 100%.
*3: Target score of the evaluation test for TCC staff is 55 points. This is based on passing score of the test for the 1st or 2nd-class Qualified Electrician in Japan. (approx. 60

points).

*4: Average Travel speed along Russian Blvd., Monivong Blvd. and CDG&Monireth Blvd. inside the CBD in 6 hours including peak and off-peak.
*5: Number of vehicles going straight or turning left ignoring red light. Excluding #165 (newly installed traffic signal in 2024).
*6: Average in 3 hours in peak and off-peak, excluding #166 (Road closure on Russian Blvd. for VIP traffic) and #118 (Requesting remeasurement)

For PPT PM Form 1 PDM (527 #R%5)



Activities

Inputs

Important Assumption

1-1 To review the current organization
and management system of TCC.

1-2 To identify operational and
maintenance issues that have
occurred since the traffic control
system operation started and to
develop improvement measures.

1-3 To review the system operations
manuals, maintenance manuals and
other manuals and to assess their
suitability to the circumstances in
Phnom Penh.

1-4 To investigate the exisiting
maintenance management
organizations and to propose proper
maintenance management system
including the possibility of outsourcing

2-1 To study additional equipment
and software which will be required to
extract necessary data from TCC for
image analysis, travel speed
measurement, etc.

2-2 To conduct trainings to TCC staff
members to acquire necessary
engineering knowledge related to
traffic management

Japanese side:

1. Dispatch of Japanese experts:

1) Traffic Management Policy Expert

2) Traffic Control System Planning Expert

3) Traffic Management Planning Expert

4) Traffic Signal Design and Operation Expert

5) Traffic Signal Maintenance Expert

6) Road and Public Transport Planning Expert

7) Communication System Expert

8) Road Design/ Pilot Project Construction Supervision
Expert

9) Traffic Survey and Analysis Expert

10)Traffic Enfoecement and Traffic Safety Expert.

11) Capacity building and training Expert(1)

12) Traffic Control System Software Expert

13) Traffic Control System Hardware Expert/Signal
equipment Expert

14) Capacity building and training Expert(2)/Seminar /
Project Coordination

2. Training
Implementation of technical training in Cambodia
Implementation of training in Japan

3. Materials and equipment
Procurement of materials and equipment for technical
training

4. Pilot Project
Expenses for implementing the pilot project

5. Workshop / Seminar
Implementation costs for seminars, etc. to disseminate
project results

6. Printing
Handbook / Manual Printing Expenses

NOTE:Outputs
(Provided by Experts and C / P)
1. Maintenance manual for ATC system.

2-3 To conduct trainings on the
mechanism of the traffic control
system, operation, modification and
upgrade procedures

2-4 To conduct trainings on general
maintenance and management work,
including the repair of optical fiber
cables

2-5To collect data and information at
target intersections and road sections
where traffic congestions and
accidents have occurred frequently,
using data and information from
TCC. and analyze the issues.

3-1 To identify traffic signals that
need phasing and/or timing plan
modification due to the change of
traffic demand pattern

3-2 To collect and analyze traffic data
related to target intersections.

3-3 To modify the design of traffic
management system including the
use of traffic signal design software.

3-4 To consider and procure
necessary tools and/or equipment for
traffic signal improvement.

3-5 To evaluate the impact of traffic
signal design modification

3-6 To summarize the procedure
from planning to evaluation of
implementation for traffic signal
improvement in a handbook

4-1 To examine the area of the traffic
control system expansion,
considering the urbanization trend of
Phnom Penh, the traffic conditions at
major intersections and
characteristics of the traffic control
system

4-2 To develop the expansion plan of
the traffic control system.

5-1 To consider and identify tools
and/or equipment for the conduct of
traffic enforcement measures to
support the traffic management
system in Phnom Penh

5-2 To review the current traffic
enforcement measures and issues,
and to conduct the on-the-job training
for the traffic enforcement

5-3 To develop the traffic
enforcement and driver's education
handbook

5-4 To disseminate the Project's
outputs/activities to the public through
the mass media and
workshop/seminar

. TCC operation/management manual.

3. Pilot project handbook.

4. ATC system expansion plan.

5. Traffic safety enforcement handbook and traffic safety
education handbook.

The Japanese Side

The Cambodia Side
Cambodia side:

1) Office space for JICA
Experts with air conditioning and
telephone line
2)Following DPWT staff are the
counterpart personnel

(1) Project Director:Vice
Governor, PPCA

(2) Project Manager: Director,
DPWT

(3)Deputy Project Manager:
PPCA Deputy Head of Public
Relations and International
Cooperation Division

(4) C/P Chief: Deputy Director,
DPWT

(5) C/P Staff: Adviser, DPWT

(6) C/P Staff: TCC Deputy
Chief

(7) C/P Staff: DPWT Engineer,
Public Lighting Division

(8) C/P Staff: DPWT Engineer,
TCC Assistant Engineer

(9) C/P Staff: PPCA Engineer

(10) C/P Staff: PPCA Engineer

(11) C/P Staff: PPCA Engineer

(12) C/P Staff:TCC Engineer

(13) C/P Staff:TCC Engineer

(14) C/P Staff:TCC Engineer

(15) C/P Staff: Traffic Police
Officer

NOTE:Outputs
(Provided by C / P)
1.TCC monthly/Annual report.

Turnover and change of counterparts
are not frequently happened.

Pre-Conditions

N/A

<Issues and countermesures>

For PPT PM Form 1 PDM (527 #R%5)
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Annex 2 Responses to accidents to the traffic signal system by TCC

Year Month | Aeial cable cutting Fire incident OFC Local controler | Damage lantem or | CCTV problem TCC system Ste Tree braches tim /
activiies i problem, replace | mastam, field troubleshooting | suvey/Meeting | Visbiltes of traffic | Total
ntenance. broken parts equipments signal
218 Dec 3 1 2 6
Jan 10 3 2 1 1 17
Feb 6 4 1 1 1 13
Mar 8 1 1 10
Apr 4 1 5
May 3 2 2 2 9
2019 Jun 1 1 2 1 2 2 9
Ju 5 2 1 2 2 12
Aug 1 6 2 2 11
Sep 1 7 7 1 1 1 18
Oct 2 4 8 1 3 1 19
Nov 1 11 1 1 14
Dec 15 5 1 1 3 3
Jan 1 3 9 3 1 1 18
Feb 1 1 4 1 1 3 1
Mar 6 2 3 1 12
Aor 6 2 2 3 13
May 3 4 7
20 Jn 4 6 8 2 2 2
Ju 7 8 5 1 3 1 1 %
Aug 1 5 1 2 1 10
Sep 1 13 1 3 18
Oct 7 4 2 2 15
Nov 3 1 1 2 1 1 9
Dec 1 3 5 1 10
Jan 1 3 7 1 12
Feb 5 3 3 3 2 16
Mar 1 1
Apr 0
May 1 1 1 1 4
01 Jun 5 5 3 1 1 4 19
Ju 1 6 3 10
Aug 1 1 2
Sep 4 3 2 1 3 1 2 16
Oct 1 3 2 4 1 11
Nov 5 1 1 3 1 11
Dec 4 6 2 1 13
Jan 1 6 6 2 3 1 5 2
Feb 10 1 1 12
Mar 1 10 6 1 5 23
Aor 1 1 2
May 4 2 1 1 8
- Jn 2 1 2 4 9
Ju 4 2 6
Aug 12 3 7 2
Sep 4 3 10 17
Oct 4 2 6 3 15
Nov 5 4 1 1 11
Dec 8 5 3
Jan 1 2 3
Feb 4 1 1 6 12
Mar 1 10 1 3 15
Apr 6 3 2 11
May 3 2 1 3 9
o Jun 10 7 17
Ju 2 6 2 4 1
Aug 1 13 10 2
Sep 3 1 2 2 8
Oct 2 6 1 19
Nov 10 10 6 23 49
Dec 1 14 4 19
Jan 2 10 6 8 1 27
Feb 1 3 4 6 1
Mar 1 1 1 3 3 9
Aor 2 1 2 5
2024 May 1 1 1 1 5 9
Jn 6 3 3 7 19
Ju 1 4 3 3 2 13
Aug 1 2 7 4 5 19
Sep 9 2 1 1 13
ol 100 8 260 181 109 E) % 198 % %44
10.59% 0.85% 2.54% 19.17% 11.55% 381% 2.75% 2097% 275% 100.00%
Total Number of Activities and by type of Activities
2018 -2019 [ 34 4 3 [ 7 1 10 2 168
2020 2% a 2 8 1 171
2021 7 7 115
202 2 0 11 162
202 2 0 200
2024 9 3 3 128
2018 - 2024 70 100 260 181 109 3% % 198 2 %44
Percentages of activities
20182019 13 20.24% 2.38% 25.60% 25.60% 2.98% 417% 5.95% 5.95% 7.14%
2020 12 16.20% 147% 2.56% 27.49% 12.87% 468% 351% 8.77% 1.75%
2021 12 3.48% 0.87% 25.22% 25.22% 14.78% 6.09% 261% 17.39% 4.38%
202 12 17.28% 0.00% 3.33% 741% 6.17% 6.79% 1.85% 2%.07% 3.09%
202 12 300% 0.00% 33.00% 9.00% 16.00% 0.00% 1.50% 37.50% 0.00%
2024 9 1.56% 0.78% 2031% 25.00% 17.97% 234% 0.78% 3047% 0.78%
20182024 70 10.59% 0.85% 27.54% 19.17% 11.55% 381% 275% 2097% 275%
Average number of activtes per month
20182019 2 131 4 7 7 2.92
2020 7 4.
2021
2022 3.
202 . : . 6.67
2024 9 11 8 5 56 X 4 1 14.22
2018 - 2024 70 1.4 11 371 5 1.56 51 37 2. 37 13.49
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1.

1.1

1.2

1.3

INTRODUCTION

Background of the PPTMTC Training
With financing from Japan’s Grant Aid, a traffic signal system has been developed and handed

over to Phnom Penh Capital City. The primary objective of the traffic signal system is to create
a comfortable traffic environment in the entire city center. However, the traffic signal system is
not entirely responsible for creating this comfortable environment as roads, public transport
and traffic management should also be considered.

To achieve above circumstances, it is important to minimize unavoidable accidents and recovery
time after an accident to maximize the use of the system and to practice a sustainable operation.

Project Goal, Purpose and Output
The overall project goal, as mentioned above, is that sustainable urban transport environment

is formed. And the project purpose is that traffic management measures including traffic safety

measures in Phnom Penh are improved. Through this training, the following abilities of the

Traffic Control Center (TCC) staff will be enhanced:

v' TCC staff are able to analyze / design / repair problematic intersections by themselves;

v' TCC staff are able to quickly repair cut OFC by themselves; and

v' TCC staff are also able to consider / propose the effective traffic management measures by
themselves.

Design of the PPTMTC Training

More than three years after the transfer of the traffic control system to Phnom Penh at the end
of 2018, the traffic control system has been continuously operated with the efforts of the TCC
staff, despite the fact that TCC's budget and equipment are insufficient. However, it has been
found that there are many planning and technical issues to address for future sustainability; for
example, the lack of regular inspections for maintenance management and the appropriateness
of operation system interventions.

In drafting the training plan, the PPTMTC experts understood what TCC staff could and could
not do to properly operate the traffic control system through careful review of the past three
years of activity results and evaluation of interviews, and referred manuals in Japan and the
Philippines. From the standpoint of each expert, a custom training plan for this project was
drafted and implemented.

The PPTMTC training was held from August 24th to September 23rd, 2022, for almost one
month in four (4) fields (5 sessions): maintenance management, operation (basic and operation),
communication system, and traffic management. Both instructors and trainees showed
enthusiasm, even with TCC staff having to allot two days a week (Monday and Tuesday) during
the training period, to cut unnecessary areal cables, which is a part of the urban beautification
projects in Phnom Penh. This is important to avoid unexpected cutting by TCC of areal OFC
cables.

At the beginning and the end of each session, pre- and post- tests were carried out to evaluate
the level of increased knowledge of the trainees. Finally, a comprehensive evaluation of overall
PPTMTC training was conducted.

The training was mainly conducted in the classroom, but such activities as exercise of regular
inspection of maintenance and observation of actual traffic flow of operation training were
conducted in the field.
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2. OUTLINE OF THE PPTMTC TRAINING

2.1

Duration of the Training

The PPTMTC Training was conducted for almost one month, from 24t August to 23rd
September.

2.2

Venue for Training

Training was held in the two meeting rooms (2nd Floor and 11t Floor) in the New Building of

2.3

Phnom Penh Capital Hall.

Trainers

Trainers were invited from PPTMTC Project Experts and SUMIDEN.

Table 1: List of Trainers

No. Name Responsibility

I Trainer

1 Mr. ATSUSHI SUGANUMA Traffic Control System Planning

2 Mr. KIMINARI TAKAHASHI Traffic Management Planning

3 | Dr. SUNGJOON HONG Traffic Signal Design and Operation

4 | Mr. RAMON S. ONA Traffic Signal Maintenance

5 Ms. MICHIKO KONDO Communication System

6 | Mr. CHIKAHIKO MACHIDA Road Design/Pilot Project Construction Supervision

7 | Mr. KAORU YAMADA Traffic Survey and Analysis

8 | Ms. MITSUE TAMAGAKE Capacity Building and Training

9 | Mr. YUJI MOCHIZUKI Traffic Control System Software

10 | Mr. HAJIME SAKAKIBARA Traffic Control System Engineering (SUMIDEN)
11 | Mr. MASAYUKI OKADA Traffic Control System Engineering (SUMIDEN)
12 | Mr. MASAZUMI HORIE Traffic Control System Engineering (SUMIDEN)

2.4 Trainees

Out of the 21 personnel invited from TCC, DPWT, PPCH and Phnom Penh Traffic Police (PPTP),
19 attended the training. Their names and positions are shown below (Nos. 2 and 4 did not

attend the training).
Table 2: List of the Trainees
No. Name & Surname Organization
II | Trainee
1 | Ms. PHENG PHARINET Chiefat TCC, DPWT
2 | Mr. OUCH SANSOTHY Deputy Chief at TCC, DPWT
3 | Mr. LIM KIMSEANG Technical Staff at TCC, DPWT
4 | Ms. LAKSIVCHENG Technical Staff at TCC, DPWT
5 | Mr. EANG SOPHALLA Technical Staff at TCC, PPCH
6 | Mr. MAN KIMCHHUON Technical Staff at TCC, PPCH
7 | Mr. SAM PHALLA Technical Staff at TCC, PPCH
8 Mr. CHEA VANDETH Technical Staff at TCC, Private
9 Ms. KUN SOKHIM Technical Staff at TCC, Private
10 | Mr. HENG VENGLIM Technical Staff at TCC, Private
11 | Mr. PHOK UY Technical Staff at TCC, Private
12 | Mr. KEM RAVY Technical Staff at TCC, Private
13 | Mr.IM SETHA Technical Staff at TCC, Private
14 | Mr.UY LYSIN Technical Staff at TCC, Private
15 | Mr. SOUN BORIN Deputy Chief of Road Traffic Police Office, PPTP
16 | Mr.RIN ROTHA Deputy Chief of Road Traffic Police Office, PPTP
17 | Mr.SO SAMBATH Technical Staff at Public Lighting Division, DPWT
18 | Mr. SEIV YUVAREITH Technical Staff at Public Lighting Division, DPWT
19 | Mr.SOR PHARA Chief of Development and Construction Management Office, PPCH

2
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20 | Mr. PROM KAMPOUL Chief of Road Safety Office, DPWT
21 | Mr. MET CHANREACH Technical Staff of Transport Office, DPWT
2.5 Training Program

The training programs of 4 fields (5 sessions) are shown in Tables 3.1 - 3.5.

Table 3-1 Training Program for Maintenance Management

Date Time Contents
24 August Message of the HE Vice Governor
2022 Introduction by Chikahico Machida (METS) - Training Purposes,
9:35-10:40 .
Knowledge Test 20 min,

Introduction to Maintenance Management - Ramon S. Ona.

Maintenance Management of Traffic Signal System in other countries

10:55 - 12:00 1. Europe, 2. Middle East, 3. Australia, 4. Asia
Maintenance Management in Phnom Penh
14:05 - 15:10 Recording/logging system, development of forms for all kinds of maintenance,
’ ’ definitions: Operation and Maintenance, Importance of Maintenance, Preventive
Maintenance, Corrective Maintenance.
15:25 - 16:30 Preventive maintenance principles and processes.
) ) 1. Frequency, setting schedules, 2. Check List of items for inspection
25 August 9:35 - 10:40 Corrective Maintenance principles and processes
2022 ’ ' 1. Required response to faults & damages, urgency of needed repair, 2. Record forms
Personal Safety during the conduct of maintenance - RSE and TCC equipment, wearing
10:55-12:00
of PPEs
14:05 - 16:30 Inspection for preventive maintenance procedure - based on check list.
’ ’ (Request Manlift Truck from DPWT, wear PPEs)
26 August Reporting and Inventory Management
2022 9:35-10:40 Recording, preparation of Daily, Monthly, and Yearly Reports, materials inventory.

Procedures & forms, request preparation, procurement of spare parts, disposal.

10:55-12:00 Assessment and review, Evaluation Test

Trainers: Mr. Ona, Mr. Suganuma, Mr. Machida and Mr. Mochizuki
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Table 3-2 Training Program for Practical Aspect of Operation

Date Time Contents
29 August 9:35 - 10:40 Introduction Training Purposes, Knowledge Test 15 min.

2022 ’ ’ Orientation (Introduction for OJT menu & schedule)
10:55-12:00 Basic work procedure (how to backup, store, delete)
14:05-15:10 Arrangement of parameter (Fixed second)

15:25 - 16:30 Arrangement of parameter (Fixed second)
) ) How to design intersection (phase plan / lane marking / etc....) (if time permits)
30 August  9:35-10:40 Arrangement of parameter (Cycle/Split) Lecture
2022
0 10:55-12:00 Arrangement of parameter (Cycle/Split) Actual Operation
14:05-15:10 Arrangement of parameter (Cycle/Split) Site Survey
15:25 - 16:30 Data tuning (if necessary)
) ) How to design intersection (phase plan / lane marking / etc....) (if time permits)
31 August  9:35-10:40 How to design intersection (phase plan / lane marking / etc....)

2022 10:55-12:00 Arrangement of parameter (Gap actuation) Lecture
14:05-15:10 Arrangement of parameter (Gap actuation) Actual Operation
15:25-16:30 Arrangement of parameter (Gap actuation) Site Survey

01 9:35-10:40 Arrangement of parameter (Offset) Lecture
September -

2022 10:55-12:00 Arrangement of parameter (Offset) Actual Operation
14:05-15:10 Arrangement of parameter (Offset) Site Survey
15:25 - 16:30 Reserve (Data tuning, if necessary)

) ) How to design intersection (phase plan / lane marking / etc....) (if time permits)
02 9:35-10:40 Site survey (candidate sites for pilot project)
September . . - . .

2022 10:55-12:00 Site survey (candidate sites for pilot project)
14:05-15:10 Q&A
15:25-16:30 Total review / Wrap up / Test (15 minutes)

05
September  9:35-10:40 Presentation & demo for NW monitoring software by local Sler
2022

Trainers: Mr. Sakakibara, Mr. Okada and Mr. Horie
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Table 3-3 Training Program for Traffic Signal Control

Date Time Contents
07
September ~ 9:35-10:40 Introduction of the course & Performance evaluation (Before-training)
2022
10:55-12:00 Basics of traffic engineering and traffic signal control (1)
14:05-15:10 Basics of traffic engineering and traffic signal control (2)
15:25-16:30 Traffic signal control planning (1)
08 9:35-10:40 Traffic signal control planning (2)
Sepztg;nzber 10:55-12:00 Traffic signal control planning (3)
14:05-15:10 Traffic signal control planning (4)
15:25-16:30 Traffic signal control planning (5)
09 9:35-10:40 Exercise of traffic signal control planning (1)
Sepztgrznzber 10:55-12:00 Exercise of traffic signal control planning (2)
14:05-15:10 Exercise of traffic signal control planning (3)
15:25-16:30 Performance evaluation (After-training) & Discussion

Trainers: DR. Hong, Mr. Suganuma, Mr. Mochizuki and Mr. Machida

Table 3-4 Training Program for Communication System

Date Time Contents
14 14:00 - 15:10 Introduction of the course & Performance evaluation (Before-training)
Sepztg;nzber : "“" Introduction of Communication System
15:25-16:30 Introduction of Network
15 9:35-10:40 Introduction of KPIs (Key Performance Indicator)
September Introduction of Conservation Activities
2022 10:55 - 12:00 aet on ActivY

Performance evaluation (After-training)

Trainer: Ms. Kondo

Table 3-5 Training Program for Traffic Management

Date Time Contents
21
September ~ 9:35-10:40 Traffic Management (1)
2022
10:55-12:00 Traffic Management (2)
14:05- 15:10 Exercise: Draft Policy Paper on Traffic Management (Discussion)
15:25-16:30 Exercise: Draft Policy Paper on Traffic Management (Presentation)
22 9:35-10:40 Parking Management
Sepztgrznzber 10:55-12:00 Parking Management
14:05-15:10 Public Transport Priority Measure
15:25-16:30 Public Transport Priority Measure
23 9:35-10:40 Wrap-up Session
Septemb
engznz o 10:55-12:00 Exercise: Planning Pilot Traffic Management Scheme (Discussion)
14:05-15:10 Exercise: Planning Pilot Traffic Management Scheme (Presentation)

Trainer: Mr. Takahashi
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3. CONTENTS OF TRAINING

3.1 Maintenance
» Summary of Training
After assessing the capabilities of the TCC staffin maintenance management, the training content
was customized to address the weak spots such as maintenance operating procedure. It was
found that preventive maintenance is seldom done and no routine inspection is performed,
among other things. However, corrective maintenance is fairly done and fortunately, no major
hardware problem has yet been encountered during the 3 years of operation.

Contents and summary of the maintenance training are as follows:

A. Pre-evaluation and introduction to maintenance management
Before the start of the training, a short test was conducted during the opening ceremony to
assess the trainees’ knowledge in maintenance and traffic engineering in general, in which
traffic signal operation and maintenance are important components.
The training started with an introduction to Maintenance Management - the general
approach and practices adopted internationally in industries — under items described as
follows: a) Definition: MM is the process of maintaining assets and resources efficiently; b)
Purpose: To ensure that operation proceeds efficiently, and resources are used effectively;
c) Basic approaches: Reactive and Proactive; and d) Importance: It helps agencies maintain
their resources while controlling time and costs to ensure maximum efficiency of the signal
operation, the utilities, related facilities, etc.

B. Maintenance Management in some other countries including experiences in Japan and the
Philippines
The present status and procedures of traffic signal system maintenance in other countries
that successfully performed were presented. This was intended to enhance interest,
appreciation and awareness by the trainees on the maintenance of the present Phnom Penh
system as compared to other countries.

C. Maintenance Management in Phnom Penh

The history of the introduction of the traffic control system in Phnom Penh, the current
traffic situation and the impact of the control system on the urban environment were
presented. Then, the new TCC organization and direction of maintenance management were
also presented.

Maintenance Training Class (1) Maintenance Training Class (2)

D. Inventory Management & Reporting
Spare parts inventory management is very important as it helps to run traffic signal system
operation efficiently. By managing the inventory status and future required number of spare
parts, the reliability of the traffic signal system will be further improved.
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The TCC staff members manage spare parts by listing them to understand the current status
of spare parts in detail. Based on the TCC staff’s lists and issues on inventory management,
a revised inventory management list was proposed by the expert and TCC staff.

E. Preventive Maintenance
Definition and contents of Preventive Maintenance and importance of conduct of corrective
maintenance, preventive maintenance procedures for all equipment and traffic signal
components which was not conducted during the last 3 years in TCC, were taken up in the
training.

F. Corrective Maintenance

Definition and tasks, types, steps and tactics on how to perform the corrective maintenance,
required response to faults and damages, and introduction of corrective maintenance forms.

G. Occupational Safety
There are some hazards associated with the maintenance of traffic signal equipment to
maintenance personnel and which can also pose risks to motorists and pedestrians. And,
recently, TCC's response to safety measures when doing fieldwork is to strictly implement
them such as helmet wearing.

H. Field training.
Field training was conducted in preventive maintenance activities teaching the trainees the
proper procedures and safety precaution in the field for maintaining roadside equipment.
The activities include Occupational Safety in three aspects — Accident prevention, Electrical
safety, and Safety from fall.

Maintenance Training Field Work (1) Maintenance Training Field Work (2)

» Training Evaluation
Assessment was made on the overall absorption of training activities by the trainees through a

comparison of the pre-test and post-test in general and specific topics included in the lectures.
Out of the 19 trainees listed, only 11 attended in the opening and introduction of the training, 9
on the second day and 8 on the third day. The evaluation result is shown hereunder.

The pre-test is made up of two parts. The first part includes questions on general knowledge in
traffic engineering and management (this is to determine the lecture topics, level of instruction
and material choices for the training). The second part of the test includes items in the lecture
curriculum to assess the trainees’ basic knowledge on the topics and knowledge acquired by
each one of them.
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The post-test is given immediately after the completion of all lecture topics and is intended to
determine the absorption level of each trainee. The total knowledge on maintenance
management is computed by adding their basic knowledge and the knowledge acquired during
the lecture series.

In order to evaluate the knowledge on maintenance management of the trainees (7 trainees who
attended pre- and post-test out of 11), knowledge tests were carried out pre- and post the
training. The pre-test average score of the trainees is 0.078 (correct answers is 7.8%), However,
for the post-test, after the training, the average score jumped to 44.2%, as shown in below table.

Table 4 Pre- and Post- Evaluation Test of the Maintenance Management

No. Name Atten- Pre-Test Post Test Remarks
dance
No. | % No. | %
1 Pheng Pharinet 1.00 - - 25/32 0.781 TCC
2 Eang Sophalla 1.00 2/22 0.091 20/32 0.625 PPCH
3 Man Kimchuon 0.33 0/22 0.000 - - PPCH
4 Sam Phalla 0.33 0/22 0.000 - - PPCH
5 CheaVandeth 1.00 10/22 0.455 21/32 0.656 TCC
6 HengVenglim 1.00 0/22 0.000 12/32 0.375 TCC
7 Phok Uy 1.00 0/22 0.000 10/32 " 0313 TCC
8 Kem Ravy 1.00 0/22 0.000 12/32 0.375 TCC
9 Im Setha 1.00 0/22 0.000 10/32 0.313 TCC
10 Uy Lysin 1.00 0/22 0.000 14/32 0.438 TCC
11 Seiv Yuvareith 0.66 - - - - DPWT
Average (2 and 5-10) 0.078 ) (0.442

Considering that the level of appreciation or absorption by the trainees was not 100% due to the
limited time for the test evaluation, which is immediately after the last lecture, and due to the
difficulty of English language comprehension by some participants, the performance of the
trainees was still rated as satisfactory. This is a good showing to be able to start the development
process for the maintenance management procedure that is well adapted to the Phnom Penh
environment. Trainee Nos. 1, 2 and 5 will be well enough to develop the management procedure
and could do well to teach the other staff members in the field of system maintenance
procedures.
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3.2 Operation (Practical)

» Summary of Training
The Phnom Penh Traffic Control Center (TCC) has been in continuous operation since it was

handed over to Phnom Penh in 2018, thanks to Phnom Penh Capital Hall's (PPCH's) financial
support and the efforts of the TCC staff. However, with regards the latter, there is a need to
further improve their capabilities to properly operate the system.

Traffic conditions are constantly changing at about 100 intersections controlled by the TCC. With
the TCC staff’'s limited operational knowledge of the system, they try their best to cope with these
changing traffic conditions and perform operational maintenance.

The purpose of this training was to provide TCC staff with the operational knowledge necessary
for the sustainable operation of TCC in the future. The training focused on operational
procedures and the basics of traffic engineering, inviting a traffic control system manufacturer
(Sumitomo Electric Industries) as lecturer.

The contents and summary of the operation training are as follows:

A. Operation
Because configuration changes are often made by specific staff, there were lectures given
on the necessary operating procedures so that all TCC staff could handle the changes.

+ Backing up data
Various problems at TCC, such as unintended data loss or corruption, inconsistent data
changes, etc. may result in situations where operational data needs to be restored.
Therefore, data backup before and after setting changes at TCC needs to be established as
an essential task, and the lecture was given to make the students aware of the importance
of this task and to help them learn accurate operations.

* Procedure for changing signal control parameters
The procedure for changing the basic signal control parameters cycle, split, offset, and fixed
second was explained. Training was given to TCC staff on how to change parameters using
actual implementation.

+ Control Transition Procedure
For intersections where current traffic conditions do not match the signal control
parameters in place when TCC was first introduced, intervention control by TCC staff has
been added to improve traffic conditions. However, intervention control is used differently
from its original control purpose, and heavy use of this control is undesirable in system
operation. Therefore, a lecture was given on the procedure for shifting from the current
intervention control to time control and automatic control.
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B. Explanation of Traffic Control System Functions
Lectures were given on knowledge and procedures to understand the functions of traffic
control systems and to operate them correctly.
* Automatic control
TCC staff had no knowledge of automatic control of traffic signals by the system. Lectures
were given to acquire knowledge about convenience and decision logic related to
automatic control.

+ Gap actuation control
The effectiveness of gap actuation with detectors installed at various locations and
how it works was explained.

C. Onsite training
Onsite training on offsetting was conducted and lectures were given on the following items:
+ Timing of change in signal operation after offset change instruction from TCC.
- Signal movement when offset is changed.
+ Lighting of the local controller's lamp when changing the offset.
+ Change in car flow due to offset change.
+ Importance of checking traffic conditions on site.

Onsite Training (1) Onsite Training (2)

D. Basic traffic engineering training
The objective was to acquire the minimum design knowledge required for intersection
design (lane layout, lane markings, Phase planning). The lecture also explained the basic
calculations for designing parameters such as cycles, splits, and fixed seconds. TCC
staff also participated in the training, which took the form of lectures and answers to
exercises.

Basic traffic engineering Training (1) Basic traffic engineering Training (2)
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» Training Evaluation
The overall absorption of training activities by the trainees was evaluated by comparing

self-assessment tests (pre-test and post-test). Of the 19 trainees, 7 participated in the 5-day
training. The evaluation results are as follows.

The content of both the pre-test and the post-test is the same, with five items rated on a
scale of 1 to 10. The content of the five items is as follows:

« Basic work procedure (how to back up, store, delete)
* Arrangement of parameter (Fixed second)

+ Arrangement of parameter (Cycle/Split)

+ Arrangement of parameter (Gap actuation)

+ Arrangement of parameter (Offset)

Although a self-evaluation, each item resulted in an increase of 2.3 to 3.1 points. Prior to the
training, there were noticeable differences in staff knowledge; but after undergoing training,
there was an increase in the level of basic operating techniques and traffic engineering.
Specifically, TCC staff can now review signal control parameter changes, simple intersection
designs, and control parameter designs.

Pre- and Post- Self Evaluation Test of the Operation (Practical)
CHEA Vandeth Im Setha Phok Uy Uy Lysin Heng Veng Lim| Kem Ravy |Pheng Pharinet| Average

Items
Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post

Basic work procedure (how to backup, store, delete) 8 9 1 ) 2 6 1 4 2 7 4 6 2 5 2.9 6.0

Arrangement of parameter (Fixed second) 8 9 2 4 3 4 2 4 2 7 3 5 2 5 3.1 5.4
Arrangement of parameter (Cycle/Split) 8 9 2 4 1 3 1 B 2 6 3 B 2 6 2.7 5.4
Arrangement of parameter (Gap actuation) 1 5 2 4 1 4 2 5 2 4 3 5 2 5 1.9 4.6
Arrangement of parameter (Offset) 1 6 2 4 1 4 2 3 2 4 3 5 2 3 1.9 4.1

Change in scores (Average)
10.0
9.0 M Pre test
8.0 M Post test
7.0
6.0
L
g 5.0
(%]
4.0
3.0
2.0
0.0
Basic work procedure Arrangement of Arrangement of Arrangement of Arrangement of
(how to backup, store, parameter (Fixed ~ parameter (Cycle/Split) parameter (Gap parameter (Offset)
delete) second) actuation)
Self-evalution items

In the future, TCC staff will need to go through training with the same content again to
consolidate their knowledge. It is also important to develop the field skills necessary to
assess traffic conditions and determine the appropriateness of operational parameters. In
addition to these skills, TCC staff need to improve their daily operational skills and deepen
their knowledge of traffic engineering in order to continue to operate TCC efficiently.

11
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3.3

Traffic Signal Control
» Current Abilities and Issues of TCC Staff

TCC staff constantly monitor the traffic condition of signalized intersections under the
jurisdiction of TCC by utilizing CCTV and Google Map traffic information and contribute to
alleviating traffic congestion in Phnom Penh by adjusting signal splits as necessary. It is
considered that the signal operation capability of TCC has been built up and secured, based on
the experience of traffic signal operation since the establishment of TCC in December 2018, so
that TCCis ata level of considering specific countermeasures for some problematic intersections
including changing signal phasing patterns.

However, all TCC staff members except the newly appointed Chief of TCC have not received any
formal education in traffic engineering including traffic signal control and they rely heavily on
their previous experience in traffic signal operation. Furthermore, the previous experience is
considered limited due to constraints on TCC’s operating budget and limitations on the range of
signal parameter adjustments that can be implemented independently by TCC. Under such
circumstances, it is difficult for the TCC to examine signal control methods, and it is considered
that there is a limit to the implementation of appropriate signal operation. In addition, it is
considered difficult for TCC staff to even review the results of signal control studies conducted
by consultants or other specialists of traffic signal control.

Currently, motorization is being accelerated in Phnom Penh and, as a result, the signalization of
existing intersections and the construction of new signalized intersections are increasing. Since
the traffic signal control for safe and smooth operation of intersections is closely related to and
greatly affected by the intersection geometry, it is desirable that an organization in charge of
traffic signal control is involved in the examination of signalized intersection geometry and the
approval of the construction of signalized intersections. Thus, it is recommended that the TCC
should take on that role. For that purpose, knowledge of traffic engineering and traffic signal
control is indispensable for TCC staff, and a strategy to improve the signal control ability of TCC
staff is required from a long-term perspective.

» Training Planning
Considering the current abilities and issues of TCC staff mentioned above, a training program

for traffic signal control was held from 7th September 2022 (Wed.) until 9th September 2022
(Fri.) for three days, which consisted of lectures on the basics of traffic engineering and planning
& design of traffic signal control. Due to the limited training time, lectures on the basics of traffic
engineering were prepared at the minimum level required for understanding the planning &
design of traffic signal control. However, the lectures on the traffic signal control were planned
at the minimum but practical level with details required for the actual planning and design and
prepared in the order of the general procedure of the traffic signal control planning & design. In
addition, a traffic signal control exercise for simple signalized intersections (2 patterns) was
organized at the end of this training program for trainees to deepen their understanding of signal
control planning and design. Simple self-evaluations and tests on traffic engineering and traffic
signal control were conducted before and after the training program to measure the effect of the
training.

» Implementation of Training
The contents of the lectures are as shown below, summarized in the order that the lectures were

given.
A. Introduction to Training
A brief explanation was given on the mechanism of traffic congestion from the perspective

12
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of traffic demand and traffic capacity, and the contents of the lectures in the training were
introduced.

B. Basics of Traffic Engineering

For the basic knowledge of traffic engineering, this lecture focused on the explanation of
technical terms frequently used in traffic engineering, characteristics of traffic demand and
traffic flow, fundamental theories on traffic conditions, and traffic capacity. Since the method
of calculating traffic capacity is complicated and varies greatly depending on the country and
the manual, the lecture was focused on the explanation of various factors that affect the
traffic capacity. Also, this lecture was planned to explain those of the basic section of road,
which is the road section between two adjacent intersections, since the traffic flow
characteristics on the basic section and at the intersection as well as the concepts of theories
of them are significantly different.

C. Basics of Signalized Intersections

The concepts and methods of signalized intersection planning and design are different from
those at the basic section since a special traffic control is applied to forcibly stop traffic flow
by traffic signals at signalized intersections. Thus, the lecture was focused on explanations
on traffic flow, traffic capacity, planning, and design concepts of signalized intersections.
Especially, this lecture included the explanation of technical terms that are essential for the
signal operation by the TCC, such as the signal control parameters, and basic knowledge
directly related to signal control planning and design, as well as general procedures of
signalized intersection planning and design.

D. Planning and Design of Traffic Signal Control

Based on the general planning and design procedures for signalized intersections, this
lecture was given on the tasks to be implemented at each stage and their specific methods.
Focusing on the stages that TCC staff would be directly involved in, this lecture was given
intensively on the signal phasing pattern, concepts and calculation methods of yellow/All-
red times, concepts and calculation methods of loss time and effective green time, calculation
and survey methods of saturation flow rate, and calculation method of optimum cycle length,
which covers the overall procedures from the initial planning of signalized intersections to
the determination of signal split (timing). In addition, the safety of not only vehicle traffic
but also pedestrians was emphasized in this lecture by explaining the minimum green time
that should be determined by considering the green time for pedestrian.

for the traffic control,

STEP 1: Determination of Tentative Intersection Geometry and Traffic Signal Phasing Pattern

STEP 2: Traffic Signal Control Planning

l Focused in this training

STEP 3: Detailed Planning and Design of Intersection Geometry
STEP 4: Detailed Planning and Design of Intersection Leg Geometry

llf the traffic signal is selected

STEP 5: Planning of Coordinated Signal Control
STEP 6: Examination of Measures for the Traffic Demand Fluctuation

Figure 1 General Procedures of Signalized Intersection Planning and Design
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E. Exercise of Traffic Signal Control Planning and Design
Based on the contents of the lecture on the planning and design of traffic signal control, an
exercise was conducted in which the trainees calculated the signal parameters by
themselves. By targeting two intersections with simple geometric features, it was
implemented as a plan to have the lecture contents well understood.

F. Introduction to Traffic Simulation
A brief introduction to traffic simulation was given, and points to note in conducting traffic
simulation and interpreting the results were explained. Although it is not expected that TCC
staff will carry out traffic simulations, it is considered important even for TCC staff to
properly interpret the results when traffic simulation results are shown by consultants or
other specialists.

‘ P
lalBy=)

Test and Self-Evaluation of Traffic Signal Control Instructors and Trainees of Traffic Signal Control

» Training Evaluation
A test was conducted with 17 questions in total about four categories: basics of signal control,

signal phasing, essential technical terms, and determination of signal parameters. At the same
time, a self-evaluation (4-level evaluation) of the level of understanding was carried out on three
categories: traffic engineering, signal control procedures, and optimum signal control. The test
and the self-evaluation were conducted before and after this training with the same questions,
so that the effect of this training program could be measured and evaluated by directly
comparing the results of the tests and self-evaluations before and after this training.

Nine trainees in total (7 from TCC including the Chief of TCC, 1 from traffic police, and 1 from
PPCA) participated in this training program. One trainee was absent for one day due to his
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urgent task, but all TCC staff were present. Questions and answers were actively made during
the training, and it was confirmed that the trainees were trying to understand all the training
contents. Although many of the TCC staff were not used to lectures in English, all trainees were
actively participating in all lectures, supported by English-to-Khmer interpretation and
summarization by the Chief of TCC and a local staff of the JICA Study Team.

The figures below show the results of the tests and the self-evaluations before and after the
training. The Chief of TCC, who received a formal education in traffic engineering, scored high in
the pre-test. However, the scores of the other participants in the pre-test were low, with an
average score of 2.8 points (out of 17 points) in the pre-test, which indicates a lack of basic
knowledge of traffic engineering and signal control of most TCC members. Nevertheless, Mr.
Vandeth, the technical leader of the TCC staff, scored relatively high.

However, in the post-training test, the scores of all the trainees increased, and the average score
of the participants, excluding the Chief of TCC, was 12.3 points. In addition, there is less
dispersion among individuals in the post-training scores. The self-evaluation on the
understanding of traffic engineering, signal control procedures, and optimum signal control
using a four-level evaluation also improved by 1.1, 1.3, and 1.3 levels, respectively, compared to
the self-evaluation before the training. This indicates a deepened understanding about traffic
engineering and traffic signal control of the trainees. From this result, it is evaluated that the
training will effect an important on the traffic signal control by TCC staff.

I Before W After  ------- Average (before) =------- Average (after)
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Figure 2: Test Results of Traffic Signal Control before and after the Training
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Figure 3: Self-Evaluation Results on Traffic Signal Control (Individual)
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Figure 4: Average of Change in Self-Evaluation Score after the Traffic Signal Control Training

> Future Issues

As can be seen from the pre- and post-training self-evaluations, the level of understanding and
basic knowledge of TCC staff regarding traffic engineering and traffic signal control has
improved. However, the training program provided only the minimum necessary contents of
lectures, and it is considered that the knowledge level of the TCC members about Traffic signal
control has not reached the level at which they can carry out the planning and design by
themselves. To reach a level where TCC staff can examine signal control methods and review
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3.4

examination results of traffic signal control conducted by consultants or a third party, the
following measures are desirable:

A. Training of Specialized Staff for Signal Operation

Some staff already have basic knowledge of traffic signal control. It is considered necessary to
train those members as signal operation specialists by entrusting education to external
organizations or graduate schools (including overseas study). It is also recommended to employ
human resources who specialize in traffic signals.

B. Self-Capacity-Building

Self-capacity-building through On-the-Job Training (OJT) and study sessions within TCC is
desirable. It is conceivable that staff who have basic knowledge of traffic signal control hold the
study sessions, and that lectures by those staff with the updated contents of this training
program are periodically given to other TCC members to improve their abilities.

C. Pilot project

A pilot project scheduled to be implemented in this JICA project would be a good chance for the
TCC staff to improve their knowledge and experience. It is planned to encourage the TCC staff to
participate in the pilot project from the beginning until the end and carry out planning & design
of signalized intersections and examination of signalization of existing intersections under the
guidance of the JICA Study team.

Communication System
» Current Abilities and Issues of TCC Staff

Since the start of the project, interviews have been conducted with TCC staff regarding the
current status and issues of communication systems, as well as their abilities and issues. The
communication system problem reported by TCC is mainly disconnection of optical fiber cables
laid outdoors. In addition, failures of communication equipment have also occurred due to
power outages at traffic signal points. Although the causes of these accidents are considered to
be other than the TCC, they cause network failures between each traffic signal point and the TCC.
Currently, network failures can be detected at TCC, and TCC personnel are able to identify the
cause of its failure through field investigations, eliminate the problem, and restore the network.
However, it is difficult to prevent network failures in advance, and it is necessary to respond to
each onsite failure and to procure replacement parts, resulting in downtime until the network is
restored. For this reason, the training policy is to focus on identifying the root cause of failures,
understanding trends in failures, and learning the knowledge to continuously improve network
availability through maintenance and management activities.

» Training Planning
The training was planned considering the current status of communication systems and the

abilities and issues of TCC staff. It started with basic training for all TCC staff to understand
current communication systems, followed by an introduction to network basics and network
monitoring methods. Also included is a Key Performance Index method to quantitatively
evaluate communication systems to improve network availability. In addition, the training on
maintenance activities was designed to prevent failures in advance, not just dealing with them
after the current failure, so that TCC members can not only operate and maintain the current
system, but also further develop the current system in the future.
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>

Communication System Training (1st Day) Communication System Training (2 Day)

Implementation of Training

The contents and summary of the communication system training are as follows:

A.

Pre-evaluation and introduction to project communication system

Before the start of the training, a short test was conducted to assess the trainees’ knowledge
in communication system and maintenance in general, in which communication network is
crucial to remote monitoring and operation of traffic signal system.

The training started with an introduction to Communication System - including its
components and the role of each component. General knowledge about communication
systems also introduces general communication topics other than current systems.
Communication system related pilot project planned at the time of training was also
introduced during this session.

Introduction of Network

Communication network technology is critical to the Phnom Penh traffic signal system in
terms of remote monitoring and operation. The training introduced the types of networks,
their basic characteristics, and basic knowledge of data transmission. This enabled TCC staff
to consider the merits of each network method by themselves when expanding the traffic
signal network in the future. Lecture of monitoring technology was also given that enables
instantaneous detection of network anomalies and prompt implementation of necessary
measures.

Introduction of Key Performance Indicator (KPI)

In order to make use of past experience in maintenance, event analysis is necessary, and
analysis and implementation are always repeated. For that purpose, the trainees learned to
first analyze the current situation appropriately and to visualize (quantify) them for
continuous implementation. Depending on the degree of failure of the equipment, it can be
used as a reference for future equipment introduction and can also be used as a reference
for deciding whether to repair or replace.

Introduction of Conservation Activities

Lectures were given with the aim of understanding various conservation activities and
selecting and optimizing them appropriately. Conservation Activities include post-failure
maintenance after failure occurs, pre-failure regular maintenance, predictive maintenance
to predict failures based on past trends and prevent them from occurring, corrective
maintenance against susceptibility (weaknesses) to failures, and maintenance prevention
that changes the design from root.

Post Evaluation

After all the training, the same test as before the training was conducted to confirm changes
in understanding before and after the training. The evaluation results of each participant
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before and after the training are as follows:
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3.5

Traffic Management
The Project Design Matrix (PDM) stipulates agreed objectives for improved traffic management
under JICA Project:

Overall goal: Sustainable urban transport environment is formed.

Project purpose: Traffic management measures including traffic safety measures in Phnom

Penh is improved.

Output (5): Capacity of urban transport related organizations on traffic nanagement measures

is strengthened towards enhancement of the project sustainability.

Implementing agencies: PPCA, DPWT/TCC (Phnom Penh), Traffic Police (Phnom Penh)
Although a number of definitions are found in textbooks, the project reasonably defines traffic
management referring to the combination of measures that serve to preserve traffic capacity
and improve reliability of the overall road transport system. It covers (i) Traffic circulation, (ii)
Parking management, (iii) Pedestrian environment improvement, (iv) Demand management,
and (v) Public transport and modal shift under JICA Project.

» Stakeholder and capacity assessment

Through a number of interviews with local counterparts, the project identifies duties and
responsibilities of the traffic management scheme and their implementing agencies.
Coordinated and systematic traffic management requires (i) Law maker, (ii) Policy maker, (iii)
Regulator, (iv) System manager and (v) Enforcer. These duties fall under MPWT, MOLM, PPCA,
DPWT/TCC and Traffic Police.

Each duty requires instruments such as laws, strategic plans, guidelines and manuals, etc. But
some duties do not follow these instruments (highlighted in red in the following table). A
fundamental issue is the non-existence of strategic policy/plan of the traffic management
scheme.

Table 6 Stakeholder and Capacity Assessment

| wewr motm |  ppcA | ppwr/tcc | Traffic Police

Traffic Law maker Road manager
circulation (Traffic sign) (NR)* Khan (LR)
Parking Law maker Law maker (Urban  Road manager  Enforcer
management (Property) road), Regulator (NR)* Khan (LR)
- (Property)
o
Pedestrian Law maker 5 Law maker (Urban  Road manager
improvement (Road law) ; road) (NR)* Khan (LR)
Demand Law maker % Law maker (Traffic),
management (Land use) ~  Regulator (Land
use/Traffic)
Public Law maker, Network manager,
transport Regulator Service provider
(CBA)

» Training needs assessment
From stakeholders and capacity assessment and interviews to concerned counterparts, the

following training needs are identified:

Improved capacity to develop strategic planning for traffic management,

Improved organizational capacity to implement a strategic plan for traffic management,
Improved instruments (by-laws, orders, manuals/guidelines, etc.),

Understanding of good practices of traffic management exercises in developed and
developing countries,

B Trial and error and gaining experiences through pilot project implementation,

B Improved coordination between/among central government and different local
governments.
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» Training plan
The training consists of three training methods:

B Intensive Training: Learn good practices of traffic management exercise in developed and
developing countries and examine the applicability of these practices into Phnom Penh

B OJT: Prepare instruments to examine some of the traffic management measures

B Pilot Project: Test these instruments through implementation of pilot project(s)

Table 7 Training Plan on Subjects

(2]
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Traffic circulation O O O O One-way system and
improved parking control
Parking management O O O O O O O O onstreetparking contract
Pedestrian improvement O O O O O  Transit mall and improved
walkway
Demand management O O
Public transport @) o O O Intercity bus terminal

Concerned counterparts more or less engaged in the intensive training and O]T, depending on
the traffic management measure. Through implementation of pilot project, OJT targets its
implementing agencies (shown as © in the table) and other concerned counterparts.

Table 8 Training Plan for Stakeholders

<
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Traffic circulation o O O O One-way system and
improved parking control
Parking management O O O O © O O Onstreet parking contract
Pedestrian improvement o O © O Transit mall and improved
walkway
Demand management O ©
Public transport O O © Intercity bus terminal

»  Contents of Traffic management training
Following the training plan discussed above, the 3-day intensive training is designed consisting

of (i) Traffic Management, (ii) Parking Management and (iii) Public Transport Priority Measures
and engages (i) PPCA, (ii) DPWT/TCC and (iii) Traffic Police.

A. Traffic Management Training (Day 1): The contents of training include the following:
1. Objective of JICA PPTMTC
2. Expected goals of today'’s training
3. Why is traffic management necessary?
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4. Urban transport in Phnom Penh at a glance

5. Comparison with other GMS cities

6. Proposed Traffic Management Scheme by JICA/ADB Studies
7. Traffic management in general

(1) Definition of Traffic management

(2) Physical measures of traffic management

(3) Economic measures of traffic management

(4) Supporting measures of traffic management

(5) Policy measures of traffic management

8. Draft traffic management strategy for Phnom Penh:
(1) Mission statement

(2) Strategy and action plan for traffic management

B. Parking Management Training (Day 2): The contents of training include the following:
1. Objective of JICA PPTMTC
2. Expected goals of today'’s training
3. Situation analysis on parking
4. Parking management interventions
5. Institutional and legal framework
6. Issues and benefits of parking management
7. Integrated parking policy and strategies
8. Planning toolkit
(1) Designation of Parking Management Area
(2) Baseline surveys & demand/supply analysis
(3) Development of area parking strategy & implementation plan
(4) Plans & layouts
(5) Vehicle/parking dimension
(6) Pricing
(7) Private vs public operation and contract model
(8) ICT & payment system

C. Public Transport Priority Measures Training (Day 3): The contents of training include the
following:
1. Objective of JICA PPTMTC
2. Expected goals of today'’s training
3. Situation analysis and issues arising for public transport in Phnom Penh
4. Public transport priority measures across the world
5. Draft urban transport development strategy proposed by JICA
Result of Trial test for Bus Priority Control
Bus Priority Measures for Bus Line 4

>  Groupwork (Day 1)
After the lecture session of Traffic Management training, trainees had group work. The trainees
were divided into two groups and each group was given the following task:
You are tasked by PPCA Governor to plan the pilot project to implement a comprehensive
Traffic Management scheme to address the urban transport problem in a designated area of
Phnom Penh (e.g., CBD, Central Market, Central Station).
Select the area applied to traffic management and draft a one-page pilot project plan (Any
format, including texts/graph/map/table, is acceptable).
Time: 20 minutes for discussion, 20 minutes for preparation of presentation, 5-10 minutes* of
presentation for each group
Presentation: (i) transport issue in selected area, (ii) Cause of issue and countermeasures, and
(iii) Implementation plan/budget
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Presentation by Group A

Groupwork B
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Groupwork A
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Presentation by Group B

After the presentation by each group, the facilitators including a representative from DPWT/TCC
and JICA expert team evaluated their work using a set of criteria and then given a ranking from
1 (worst) - 5 (excellent). The result of evaluation showed that both groups received high marks

of 4-5 on each evaluation criteria.
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Table 9 Training Evaluation on Group Work

| GowA | Grows |

Identification of pilot area (logic/evidence- 5 4

based)

Analysis of the urban transport issue in pilot 4 4

area

Effectiveness of countermeasures to address 4 5

urban transport issues

Organizational capacity to implement the 4 5

countermeasures

Financial feasibility of the countermeasures 4 4

Legal framework in place to implement the 4 4

countermeasures

Comprehensiveness of countermeasures 4 5
Overall score 29 31

»  Groupwork (Day 3)
After all the lecture sessions of Parking Management training and Public Transport Priority
Measures training, the trainees had a final group work to assess their understanding level of the
traffic management training. The trainees were divided into two groups and each group was
given the following task:
Exercise: Group A- Bus Lane for SEA Games
You are tasked by PPCA Governor to justify the necessity of bus lane for the coming SEA Games
at New National Stadium and prepare the route plan/design of the bus lane and operation
plan of shuttle bus service.
Presentation: (i) Existing traffic condition and expected traffic demand for SEA Games, (ii)
Justification of bus lane, (iii) Route plan/design of bus lane, (iv) Operation plan and necessary
cost, (v) Implementation schedule

Exercise: Group B- Parking Service Contract
You are tasked by PPCA Governor to draft an on-street parking service contract at an optimum
location and a dissemination campaign plan for the affected persons.
Presentation: (i) Existing traffic and parking condition and expected parking demand at
selected location, (ii) Justification of on-street parking management (charge), (iii) Outline of
parking service contract, (iv) Operation cost (service contractor) and revenue (PPCA/Khan), (v)
Outline of dissemination campaign.
Time: 30 minutes for discussion, 30 minutes for preparation of presentation, 15 minutes
presentation for each group (presentation), 15 minutes Q&A per group
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Presentation by Group A

€

Presentation by Group A Group work A

{

Group work B

Presentation by Group B

After the presentation of each group, the facilitators including a representative from DPWT/TCC
and JICA expert team made an evaluation using set of criteria and ranking of 1 (worst) to 5

(excellent). As a result of evaluation, both groups were highly evaluated with a rank of 4-5 on
each evaluation criteria.
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Table 10 Training evaluation on group work

Exercise: Group A- Exercise: Group B-
Bus Lane for SEA Game Parking Service Contract

(i) Existing traffic condition and
expected traffic demand for SEA
Game

(ii) Justification of bus lane

(iii) Route plan/design of bus lane

(iv) Operation plan and necessary
cost

(v) Implementation schedule

Outstanding presentation score

Total score

Trainees awarded certificates

4
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(i) Existing traffic and parking
condition and expected parking
demand at selected location

(i) Justification of on-street
parking management (charge)

(iii) Outline of parking service
contract

(iv) Operation cost (service
contractor) and revenue
(PPCA/Khan)

(v) Outline of dissemination
campaign

Outstanding presentation score

Total score

Awarding outstanding group work

4
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4. OVERALL EVALUATION OF THE PPTMTC TRAINING

4.1 Introduction

(1) Evaluation Method

In order to evaluate this training program, an online participant survey was conducted after all
five trainings were conducted to figure out the organizations of the participants, their careers, the
number of years they have been engaged in their current positions, and their level of understanding
and satisfaction with the training program. The total number of responses was 11.

At the same time, JICA expert team lecturers were also asked how well they were able to convey
the content they wanted the participants to learn, how well they thought the students understood
the content, what kind of devise they used in their lectures to enhance understanding to conduct a
more multifaceted evaluation. The total number of responses was 12 from 7 trainers.

(2) Background of Lecturers

The following nine instructors delivered lectures for this training course. Experts in the fields of
maintenance, traffic signals, telecommunications, and traffic management shared their experiences
and knowledge with the participants for better management of TCC and improvement of traffic
conditions in Phnom Penh.

Name Area of Responsibility Background

Ramon Ona | Maintenance Management He has been involved in Phnom Penh's signaling system since the
soft component of the grant aid and is familiar with the
capabilities of each engineer. He pointed out the importance of
periodic inspections from an early stage through his experience
as the director of TCC in Manila, and added on-site safety
measures, which tend to be neglected, to his training lessons.

Sakakibara Practial Aspect of Operation Training specialists of equipment handling from the

Okada, Horie manufacturer. They are familiar with signaling system in Phnom

(Sumiden) Penh and answered questions raised by TCC staffs relating
system intervention.

Chikahiko Maintenance Management He has been participating in the urban planning of Phnom Penh

Mahida Traffic Signal Control since the mid-2010s and has a network with engineers in DPWT.
He also has a deep knowledge in the field of road design, including
geometric structures of intersections.

Atsushi Maintenance Management He has been involved in the soft component of grant aid project to

Suganuma Practial Aspect of Operation improve the signaling system in Phnom Penh. He has plenty of

Traffic Signal Control experiences in designing TCC in regional cities in Japan of which

urbanized area is almost the same size as Phnom Penh
metropolitan area.

Yuji Maintenance Management He has plenty of experience in designing TCC in regional cities in

Mochizuki Practial Aspect of Operation Japan of which urbanized area is almost the same size as Phnom

Traffic Signal Control Penh metropolitan area

Sungjoon Traffic Signal Control He is skilled in providing instruction on all aspects of traffic

Hong control systems, from basic to advanced. He has worked to
strengthen TCC staff's ability to design new signalized
intersections in response to their lack of responsiveness.

Michiko Communication System She is an expert of telecommunications. She instructed TCC staff

Kondo Training about the concept of "system management,” including reducing
the number of accidents and repair time, and early detection of
OFC failure points.

Kiminari Traffic Management Training Specialist in the field of urban transportation. He has extensive

Takahashi experience in developing plans for public transport and traffic
management in Southeast Asia and Africa. He specializes in
developing plans of public transportation and traffic management
in a way that allows counterparts and stakeholders to take
ownership..
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4.2 Self-Evaluation by the Trainees
(1) Level of Satisfaction of Overall Training Course

The trainees’ self-evaluation of their level of satisfaction toward the overall training course is
given below. About 70% of them were satisfied with the program.

“Very Satisfied : 2 persons (18.2%)
“Satisfied” : 6 persons (54.5%)
“Little Satisfied” : 3 persons (27.3%)

number of answers: 11

(2) Level of Understanding of Overall Training Course

The trainees’ level of understanding of the overall training course is given below. They answered
they could understand both the lectures and the onsite training.

[lecture] “Very Understandable” : 2 persons (18.2%)
“Understandable” : 8 persons (54.5%)
“Little Difficult” : 1 person (9.1%)

[onsite training] ~ “Very Understandable : 1 person (9.1%)
“Understandable” : 7 persons (63.6%)

“I didn’tjoin the class  : 3 persons (27.3%)

¢ @ a Very difficult (fics £
@ b Little difficult (FChRSGHG)
. Understandable (3G Liicha)

w @ d Very understandable (
: "

the class (EHBChR G

Biig)

Lecture Onsite Training

(3) Level of Understanding of each Training Course

The result of self-evaluation about understanding level of each training course is shown below.

All of the training programs seemed to be generally well received, except for those who were
absent. But the distribution of responses varies slightly from one training course to another.

It shows that (1) Maintenance Training has the most “Very Understandable” answer. The
breakdown of self-evaluations is as follows:

“Very Understandable : 3 persons (27.3%)
“Understandable” : 4 persons (36.4%)
“Little Difficult” : 1 person ( 9.1%)

On the other hand, (5)Traffic Management Training has the most “Understandable” answer. The
breakdown of self-evaluations is as follows:

“Understandable” : 7 persons (63.6%)
“Very Difficult” : 1 person ( 9.1%)
“I didn’tjoin the class” : 3 persons (27.3%)
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Adding “Very Understandable” and “Understandable”, (3)Traffic Signal Control has also 7
answers (63.6%).

“Understandable” : 1 person ( 9.1%)

“Understandable” : 5 persons (54.5%)
“Little Difficult” : 2 persons (18.2%)
“I didn’tjoin the class”  : 2 persons (18.2%)

@ Maintenance Training | 2) Practical Aspect of @ Traffic Signal Control
Operation

@ a. Very difficult (fichrames)
® b Little difficult (TchRAGEGE)

w c. Understandable (M GWIcI 8)

@ d. Very understandable (*

@ e | didn't join the class (EHB RGNS

@ Communication ® Traffic Management Hj=ysighiese)
System Training Training

(4) Willingness to apply to Daily Work

The result of willingness to apply what they learned to daily work is presented below.
It shows that the participants of (5) Maintenance Training have the highest “willingness to apply”
to daily work. The breakdown of self-evaluations is as follows:

“Apply a lot” : 4 persons (36.4%)
“Apply some” : 5 persons (45.5%)
“Not Apply at all” : 2 persons (18.2%)

According to the next section "Self- Evaluation by the Trainers”, it can be said that the participants
gained experiences to be able to discuss with each other and develop practical policies for traffic
control through 2 sessions of group work. Through the training course, they positioned what they
learned on the extension of their daily work.

The participants of (3)Traffic Signal Control have the second highest willingness to apply to daily
work. The breakdown of the self-evaluations is shown below. According to the next section "Self-
Evaluation by the Trainers”, participants performed an exercise to calculate the signal parameters,
which seemed to be effective.

“Apply a lot” : 6 persons (54.5%)
“Apply some” : 2 persons (18.2%)
“Not Apply at all” : 1 person (9.1%)

“I didn’t join the class” : 2 persons (18.2%)
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@ Maintenance Training @ Practical Aspect of @ Traffic Signal Control

Operation

@ Communication ® Traffic Management .?_]';ifjn;tiﬁ'{; thz)class(?iﬁﬁm%@m
IByEIhis:
System Training Training

@ a Apply alot (MuHSIGOSHER)
@ b Apply some (HIGHEIHmEZ:H)

D c. Apply little (MGHSIHIESGHE)
@ d Notapply atall (SemcHsigms)

(5) Willingness to Knowledge Sharing

The result of “willingness to knowledge sharing” of trainees is presented below. (number of
response is 11)

It shows that participants of (1)Maintenance Training have the highest willingness to share what
they have learned. According to the next section "Self-Evaluation by the Trainers”, it can be said that
such efforts as equipping the trainees with tools and safety equipment themselves and having them
experience maintenance work in both Japan and the Philippines increased their safety awareness. It
seems that TCC staff, who previously repaired only after accidents, are now more motivated to share
their knowledge with others through gaining new concepts of preventive maintenance.

“I can teach all what I learned by myself” : 2 persons (18.2%)
“I can teach most what I learned by myself”  : 7 persons (63.6%)
“I didn’t join the class” : 2 persons (18.2%)

The participants of (5)Traffic Management Training have the second highest “willingness to
knowledge sharing”. During the course, the lecturer conducted group work for 2 times and let
participants discuss with each other and develop practical policies for traffic control. They seem to
gain deep insights and self-confidence through the experiences.

“I can teach all what I learned by myself” : 1 person ( 9.1%)
“I can teach most what I learned by myself” : 7 persons (63.6%)
“I can teach if | have an assistance from Experts” : 2 persons (18.2%)

@ Practical Aspect of @ Traffic Signal Control
Operation

@ a Yes, | can teach all what | learned by
myself (hs/thed gsnsugH]sFasi
@ b. Yes, | can teach most what | learned
by myself (che gmcuys]smayS
c. Yes, | can teach if | have an
assistance from Experts (ths/mes 2
@ d No, | cannot teach at all Not (1g g5
mouiE]e nsisan:)

@ Communication ® Traffic Management ® ) dartion o s g comgm
System Training Training
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4.3 Self-Evaluation by the Trainers

(1) How well did you convey the points through training course?

The result of self-evaluation by trainers about each training content is shown below. All trainers
gave positive responses. (Total number of responses is 12.)

tell them i3 & A

The result of free text messaging about each training contents is shown below.

(DMaintenance Training

I felt language barrier (Ona)

Even for someone like me who has been engaged in traffic control systems for many years, the content
provided new discoveries and insights. It would have been well-balanced if it had included more technical
content, such as more specific inspection procedures. (Suganuma)

As far as [ was in charge of, I could explain and model at the same time on site. I think it was well balanced.
(Mochizuki)

Until now, TCC staff and related personnel have only dealt with post-accident maintenance, but the
training provided an opportunity to learn new concepts such as preventive maintenance and safety
measures. Although many things were new to me, I was still able to convey some of them. (Machida)

@ Practical Aspect of Operation

Detailed explanations of operation methods of traffic control system (signal control), such as intervention
control, time control, automatic control and the setting methods, and intersection design were generally
conveyed through lecture and on-site training. (Mochizuki)

@ Traffic Signal Control

The post-test showed a higher percentage of correct answers than we had expected through the efforts to
encourage active participation. (Hong)

Some contents seemed to be a little difficult for some trainees, such as calculation method of signal
parameters, and could not be fully conveyed. (Machida)

The lecture covered a wide range of topics on signal control, from basic to advanced. However, based on
the results of the pre-evaluation test, I felt that more simple contents were better. (Mochizuki)

Although the theme of the training was Traffic Signal Control, the contents included a wide range of topics
that TCC staff should know, including not only signal control but also road design and control method
considerations. It covered the necessary content in terms of giving a broad perspective. (Suganuma)

@ Communication System Training

Although I felt the language barrier having talk in English, I think I could convey the essence using
diagrams instead. (Kondo)

® Traffic Management Training

Group work activities were conducted on the first day and on the last day, in which there was active
discussion based on the content of the training program. (Takahashi)

(2) How well did trainees understand the training course?

The result of self-evaluation by trainers about the level of understanding of trainees is shown
below. All trainers feel good about the training and gave positive feedback. (Total number of
responses is 12.)
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The result of free text messaging about each understanding level by lecturers is shown below.

(D Maintenance

They now seem to have a better understanding toward the biggest problem, the lack of well-planned
activities.

I think that the awareness of "safety initiatives,” which was quite low in the past, has also been raised
through this training program. (Suganuma)

It seems they could understand deeply through practicing what we explained in the training with us.
(Mochizuki)

The reactions of the students indicate that they now have a better understanding of the importance of
periodic inspections and how to ensure the safety of their work. (Machida)

@ Practical Aspect of Operation

Since most TCC staff could operate the system, it can be said that they could understand some content of
the training program. Furthermore, the operations manual provided in this training course can be used to
deepen the learning. (Suganuma)

At first, SUMIDEN considered giving the lecture only to Vandeth, who had a deeper understanding of the
system. But by having other members participate in the training, practice setting up the system, and
answering questions, they all seemed to have a better understanding in the end. (Mochizuki)

@ Traffic Signal Control

We conducted the same examination before and after the training and the percentage of correct answers
improved after the training. (Hong)

All of the trainees who participated in the workshop worked together to complete the exercises. They
were so active that they even asked for extra time. (Machida)

The results of the evaluation test indicate that the basic terms and definitions were generally understood
(Suganuma).

@Communication System Training

Since the only participants were TCC staff, it was assumed that they understood the training to some
extent before they received it. The post-training evaluation also showed that the participants mostly
understood the training. (Kondo)

® Traffic Management Training

Group work activities were conducted on the first day and on the last day, in which there was active
discussion based on the content of the training program. (Takahashi)

(3) Time distribution (lecture /onsite training /group work)

Regarding the impression of time distribution (lecture /onsite training /group work), the result is
provided below. Almost all lecturers feel it was appropriate, except for 2 who answered “Not really”.
(Total number of answers is 12.)

\ 4

The result of free text messaging by lecturers about time distribution is shown below.

(DMaintenance

The one-week (five-day) lecture schedule was shortened to three days (two days of lecture and one day of
on-the-job training), but it was so unfortunate that the on-the-job training had to be further shortened due
to rainfall. (Ona)

I think group work time was too short. It would have been much better if the attendees were given longer
time to figure things out by themselves. (Suganuma)

Considering the field of maintenance, I felt that the ratio of lectures was a little too much. If we could have
had a little more time for specific hands-on training, the attendees would have had a better understanding.
(Mochizuki)
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[ think the training was conducted as efficiently, effectively, and appropriately as possible. However, it
would have been much better if we had more time to wait for the unexpected rainfall to stop during the on-
the-job training. (Machida)

@ Practical Aspect of Operation

When operating traffic signals, it is very important to assess the traffic situation at the site. In this context, I
think It would have been much effective if the time of hands-on training at the site were longer. (Suganuma)
The balance of content was generally appropriate, as participants were never bored with the training.
(Mochizuki)

@ Traffic Signal Control

The content and structure of the training were good, as it was not simply about trying to get them to learn
how to do things, but also included various level of content from basic lectures to practical exercises in
which participants calculated signal parameters by themselves. (Hong)

Lectures and group work were conducted in a well-balanced manner, and trainees were able to participate
without losing attention and focus. (Machida)

If the content of the lecture could have been reviewed through site visits, it would have further deepened the
learning process. It was good and much effective to let them consider exercises by themselves first and make
explanations later. (Suganuma)

[ felt that the lecture part was a little too much. It would have been better to incorporate group work to
identify and discuss the causes of traffic congestion in the field.

As for the exercises, they turned out to be a kind of group work without any intension for this to be so.
However, it was kind of refreshing to see them exchanging opinions and coming up with solutions.
(Mochizuki)

@Communication System Training
It is regrettable that the course was only a one-way lecture without exercises or group work. (Kondo)

®Traffic Management Training
I could conduct both lectures and group works within the planned time frame. (Takahashi)

(4) Notes and points to be improved

The result of free text messaging about notes and points to be improved is shown below.

Since the maintenance and management of traffic signal systems is a topic of little interest to TCC engineers as
it has a strong administrative rather than technical tinge, I used illustrations and videos to stimulate their
interest and understanding. (Ona)

During the on-the-job training, the trainees were equipped with tools and safety equipment, and they
experienced maintenance work on site in a fusion of Japanese and Filipino way, which was very useful.
(Machida)

The exercise improved their understanding. However, the traffic simulation demonstration which was planned
to visually show the traffic situation with different signal controls could not be used as planned due to lack of
preparation. It had to be used during the lecture on the introduction of traffic simulation. (Hong)

During the exercises, the instructors checked with each trainee on points they did not understand and gave
them advice, which greatly improved their understanding. (Machida)

(What we tried) We included not only textual but also visual information to promote understanding. In
addition, I also created a PowerPoint animation.

(Points for reflection)

The training materials were based on Japanese technical manuals, which were difficult to apply directly to
Cambodia's traffic conditions.

It would have been easier for the participants if the materials had been prepared in consideration of the
differences in vehicle configuration (ex. motorcycles and tuk-tuks). (Suganuma)

We tried to keep the sentences as simple as possible.

In addition, we prepared examples to encourage trainees' participation and included charts and diagrams in the
materials.

According to the results of a test conducted before the lecture, I felt that the level of their understanding about
signal control was lower than expected. But through the training, we could raise their level. (Mochizuki)
Since the course was not in their NATIVE language, I tried to make materials easy to understand intuitively by
using many diagrams. It would have been better if | had provided an opportunity for the participants to
participate in the course. (Kondo)

I could have had time to include a site visit. (Takahashi)
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5. CONCLUSIONS

These training programs were conducted to improve the operational maintenance and
management capacity of the Phnom Penh Traffic Control Center. As we have seen above, it was
confirmed that the attitude and motivation of the participants have increased.

After all training courses were completed, the participants were encouraged to freely describe the
reason why their capacity were/or were not improved. Many of them said that they "gained more
knowledge through the training. In addition, following comments were given:

“This training changed my awareness of traffic management. I would like to make use of what
[ have learned and contribute to the development of the entire city of Phnom Penh”.

- Iwas able to relearn fundamentals rather than knowledge directly related to my daily work.

- I could gain clear understanding about the control system, as I received a lot of information

through this training.

- I gained new knowledge about solving traffic problems, such as designing parking lots and

studying traffic policies.

Based on the above, the content of the training program can be said to comprehensively match the
interests and technical skills of the trainees.

The participants were also asked to write freely about their ideas for traffic management measures
to improve traffic in Phnom Penh. Comments received comments were as follows:

- Prohibit street vending

- Toimprove traffic in Phnom Penh and other provinces, traffic laws regarding traffic signs, lane
markings, traffic lights, etc. need to be widely disseminated

- Designing roads, enforcing illegal parking, and dividing lanes according to vehicle type is
important.

- Need to provide and disseminate basic knowledge about signal systems, such as signal
indications, steps and intersection layout design.

- For maintenance, it is very important that proper handover is made from the contractor at the
time of handover

- Provide training on traffic laws to all drivers in Cambodia.

- Ensure that traffic rules are disseminated to all.

- Iwas reminded of the importance of Japanese support for improving transportation in Phnom
Penh.

These comments will be incorporated into future pilot project discussions and training.

On the other hand, there were a few comments from the trainees that the course was "a Little
Difficult" or "Very Difficult”". Some instructors also pointed out the difficulties caused by language
barrier. Taking those comments into account, further study and improvement of training method is
required, including allocation of an interpreter to translate lecturer's English into Khmer and/or
translation of handouts into Khmer, instead of English.

*

As previously mentioned, this training program was conducted by experts in the fields of
maintenance, traffic signaling, communications, and traffic management. Based on their wide
experience and knowledge, they conveyed the knowledge necessary for the operation of TCCs and
the improvement of Phnom Penh's transportation system.

Each training course is not standardized in content and method, but is conducted in a unique style
according to the instructors' backgrounds and themes, and is designed to provide participants with

the opportunity to learn from each other's experiences.

The member of participants also varied according to the training course. For example, the trainees
of (2)Practical Aspect of Operation and (4)Communication System Training were only TCC staff,
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while there were more than 20 participants in (5)Traffic Management Training not only from TCC,
but also from PPCA, DPWT and Traffic Police.

Actually, SUMIDEN, lecturers of (2)Practical Aspect of Operation, firstly planned to teach only Mr.
Vandeth, the most skilled and trained TCC staff by way of trainer’s training. They thought it would be
more effective if they focus on him and let him teach other members later. But in response to a strong
request from Mr. Vandeth, SUMIDEN conducted training in TCC for all its staff. As a result, practical
guidance was given while tinkering with parameters on the computer used in daily operation, which
became to be a very good chance for them. They actively participated in the program. In particular,
when SUMIDEN directed to design a traffic lane of intersection based on traffic volume, all the staff
considered their assignments very seriously and made individual presentations with pleasure. Their
faces showed positive and active attitude to learn.

In the other training sessions, the participants were also very active. It was so impressive that they
listen intently to the lectures, work hard on assignments, make discussions with other members and
express surprise when they saw how signal indication changes at intersections.

In addition, it is worthy of special mention that TCC members started checking the conditions of
traffic signals at each intersection handed over at the end of year 2018 through (1)Maintenance
Management training

Furthermore, as mentioned above, participants of (5)Traffic Management Training have
considered the practical policies to improve traffic conditions in Phnom Penh, proposed suitable bus
route for the SEA games in 2023, and drawn the draft of action plan for better parking management.
These outputs will be taken into considered for pilot project and further implementation of PPTMTC.

Considering these results above, JICA expert team can evaluate and conclude that training
programs this time were all organically linked to the whole project and conducted successfully.
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Annex 9: HOW TO USE TCC BUDGETED MONEY?

Summarize Spare Parts Inventory

=

How to Record Reuse Spare Parts?

TCC Budget Plan

Submit to DPWT Director

Request from TCC
(How to Use the Budgeted Money?)

&

&

Submit to PPCH Administration Division

&

PPCH Financial Division

— | e |6

Less than 20
million Riels

More than 20 million
Riels

Dt

Evaluation by Procurement Unit

8

Submit to PPCA Governor
(TCC Budget is part of PPCA's)

$

Submit to MEF

h

TCC Budget Passed from MEF and Money
in PPCH Financial Division

<

Annual Budget Book
(MEF)

O

Payment Mandate
(Checked and Approved by DEF, and
Governor)

s

Treasury of Phnom Penh

2

(Through Commercial bank)

Personal Account (Staff)

Execution of TCC's Budget
(Purchase Spare Parts)

—

e Legend:

= - Process to TCC Budget Approval

A

@ Process to TCC Salary Approval

Process to Spare Parts
Procurement
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Annex 9: Required Documents and Procedure for Tax Exemption of Pickup Truck

Necessary Documents

Prepared by JICA PPTMTC Project Team

(1) Shipping Documents Prt::::::ti:m CDC Custom

1) Invoice

2) Packing List ‘i‘

3) Truck Way Bill
(2) List of Equipment K (Cambodia)
(3) Record of Discussion/Commensment of

the Project “
(4) Request to Provision to Pickup Truck
(5) 0 VAT: ISUZU Prepared to (1), (2),(3) &(4)

Plus JICA
SHIPPER: ISUZU (Thailand) Dczclur_“fr)’ts
CONSIGNEE: JICA Cambodia -
Notify Party: K (Cambodia) -
*JICA Documents JICA Cambodia Ce"tralffT,axatm"
1. Letterto CDC Office
2. Letter to Customs ‘i‘
3. Authorization Letter
4. Vehicle List of JICA K (Cambodia)
Refund
(Depend on the ‘i‘
Schedule) ) (4) Request to
(1), (2), (3) & (4) PPTT“::;P(';’“ Provision to PPCH/DPWT
—— Pickup Truck
(1)Shipping

(5) 0 VAT Form

Document and
Base data of
(2)List of
Equipment

-

ISUZU Thailand

(1) Shipping
Documents

"

K (Cambodia)
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2

Signals along NR1

(1)

H.E. Suy Serith stated that there are many
complaints regarding the signal along NR1
such as congestion, too close signals,
especially Borey Peng Hout Intersection.
He asked Mr. Chou Kimtry (DPWT) and the
project team if it is possible for these signals
along NR1 to be integrated with the rest of
the signals in the city and be connected to
TCC.

- Mr. Chou Kimtry said that they also
requested to connect 6 signals along NRI to
TCC, but the budget is very limited. Connection
using communication cable is costly, so they are
discussing if it is possible to connect using
wireless network. This is subject to further study
under this project.

- Mr. Koto responded that it could be
considered one of the Pilot Projects.

(2)

Mr. Sunpheak, TCC Officer, suggested to
add the
intersections along NR1 to help monitor the

more cameras to signalized

traffic situation and to provide intervention
when it is necessary

- Mr. Koto said that this suggestion will be
carefully considered such as capacity of internet
and decided upon we the pilot project is
finalized.

Traffic Management including Parking Management Measure

(h

Mr. Kimtry said that DPWT wants the
project team to include overall goal on how
to achieve an efficient traffic system and
reduce congestion and accidents in this
project.

- Mr. Koto: Overall goal is more
comprehensive, so we set the overall goal:
“Sustainable Urban Transport Environment is
Formed”. We already included indicators related
reduce congestion and traffic accidents in the
PDM.

- Mr. Kimtry took note and agreed with this and
will cooperate with the project team to achieve
this goal.

Mr. Kimtry stated that Parking
arrangements (on street and off-street
parking) in Phnom Penh, are not balance
and do not yet meet the demand. He
suggested that this project study the overall
parking demand in the city in addition to the
pilot project area.

- Mr. Koto replied that this project is mainly
system;
policy/measure is an urban transport issue.
Master Plan Revision Report submitted PPCA
has mentioned several ideas regarding the

focus on traffic control parking

parking measures.

- Mr. Kimtry added that through TCC capacity
development, there should also be traffic
management for smooth traffic flow. The project
is small but there should at least be a direction
plan to implement in the future.

3)

Mr. Kimtry mentioned that intercity buses
entering the city have caused traffic
congestion. Arrangement of the intercity
bus terminals should be considered in this
study.

Mr. Koto responded that this is a public
transport issue and countermeasures of this issue
are in the Master Plan Revision Report.

8]
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Organization Structure

H.E Suy Serith asked Mr. Koto to refer to
PPT slide 22, and to clarify the organization
structure. To be consistent with what is
stated in RD, he recommended adding the
upper part of the structure, as the budget
comes from PPCA. As for the lower part
proposed by the project, he agreed with it.

- Mr. Koto replied that the organization
PPT slide 22 is an
operational/ maintenance organization chart.
The Project Team understands that PPCA is
responsible for overall management.
- Mr. Kimtry added that this
organization structure based on actual situation.

structure shown in

chart is

TCC is a technical department. Operation and
maintenance are under DPWT. In general, it is
under PPCA, but for technical aspect, DPWT is
the one who manage. If H.E. would like to
change it. this will be discussed during the
Project.

- H.E. Suy Serith said if it is just an operational
structure, he agreed with this, while the overall
management structure would remain as the one
shown in PPT slide 7.

Staffing for TCC

H.E. Suy Serith said 12 staff is enough to

operate the TCC. He asked the opinion of
Mr.
matter.

Kimchhuon and Mr. Koto on this

- Mr. Kimchhuon: Current number of staff
at TCC are enough and not much problem.
-Mr. Koto: Originally, we have proposed 13
technical staff for TCC, but now there are only
7 staff members. As the staffing at TCC is
engineering- oriented, we will propose a new
number and to be discussed later.

-H.E. Suy Serith: For the engineering staff, he
agreed to have more, but for the administrative
staff, he suggested to use the existing structure
of PPCA.

-Mr. Koto: Until now, TCC has focused only on
maintenance management. But the capacity
development of management, finance, planning,
operation and maintenance will be considered
and improved through the project. TCC should
has many components, but maintenance is the
most important.
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4. Other information:

Mr. Koto informed everyone that the work plan of this project will be distributed to the participants
within this week (after JICA Headquarters checks it).

3. Conclusion:

Before closing, H.E. Suy Serith expressed his gladness with the 5 key outputs set by the project. He
mentioned that the limited budget makes it impossible to cover everything, but the PPCA budget can
be considered for use to address some issues such as traffic education and traffic enforcement for the
police, which are also important.

CONFIRMED BY:

P 1) RO

/HTE SUY SERITH Mr. TOMOHIRO KOZONO

Vice Governor Representative
Phnom Penh Capital City JICA Headquarters

Naeheth
/ ¢ 22 March 2022

H.E. Nuon Pharat Mr. MASATO KOTO
Vice Governor Team Leader
Phnom Penh Capital City JICA PPTMTC Project Team

Attached
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1. Agenda
AGENDA

Kick-off Meeting for Project for Capacity Development on
Comprehensive Traffic Management Planning and
Traffic Control Center Operation and Maintenance in Phnom Penh

Capital City (PPTMTC)

Venue: Zoom

Date: 17" February, 2022
Time: 09:00 to 10:45 Cambodia Time
Time: 11:00 to 12:45 Japan Time

Representative of JICA
Mr. Tomohiro Kozono, Infrastructure Management Department, JICA

Representative of the Governor

H.E. Suy Sareth, Vice Governor, PPCH

Mr. Sam Piseth, Director, DPWT, PPCC, Project Manager of the PPTMTC Project
(Introduction)

Mr. Masato KOTO, Chief Consultant, JICA PPTMTC Project Team
(Outline of the pilot project)

Representative of the Governor
H.E. Noun Parat, Vice Governor, PPCH, Project Director of the PPTMTC Project
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2. Attendant List

JCC Members
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H.E. Suy Serith (Vice Governor, PPCA, Member of JCC)

H.E. Noun Pharat (Vice Governor, PPCA, Project Director of the PPTMTC Project, Member of JCC)
Mr. Chou Kimtry (Deputy Director, DPWT, Member of JCC)
Mr. Tomohiro Kozono (JICA Headquarters. Member of JCC)
Mr. Hiroaki Kubota (JICA Cambodia Office, Member of JCC)
Mr. Masato Koto (JICA Expert, Member of JCC)

Mr. Atsushi Suganuma (JICA Expert, Member of JCC)

Mr. Kiminari Takahashi (JICA Expert, Member of JCC)

Mr. Sungjoon Hong (JICA Expert, Member of JCC)

Mr. Ramon S Ona (JICA Expert, Member of JCC)

Mr. Akitoshi lio (JICA Expert, Member of JCC)

. Ms. Michiko Kondo (JICA Expert, Member of JCC)

. Mr. Chikahiko Machida (JICA Expert, Member of JCC)
. Mr. Kaoru Yamada (JICA Expert, Member of JCC)

. Ms. Mitsue Tamagake (JICA Expert, Member of JCC)
. Ms. Ayako Akimoto (JICA Expert, Member of JCC)

Stakeholders/Counterparts
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Ms. Tema Vichekal (Deputy Director of Administration, PPCA)

Ms. Phan Sopheaknita (Head of Public Relations and International Relation Division, PPCA)

Mr. Khun Vanna (Head of Human Resource Division, PPCA)

Mr. Eang Sophalla (Chief of IT Office, PPCA)

Mr. Chhay Sopheara (Assistant to HE Suy Serith, PPCA)

Ms. Kim Maly(Assistant to HE Noun Pharat, PPCA)

Mr. Man Kimchhuon (Deputy Chief of Public Relations and International Relation Division, PPCA)
Mr. Soth Rothanurak (Deputy Chief of Public Relations and International Relation Division, PPCA)
Ms. Pak Kuntheary (Officer, PPCA

Mr. Sam Saorith (Officer, PPCA)

. Mr. Prom Kampoul (Chief of Traffic Safety Office, DPWT)

Mr. Chea Sovann (Chief of Public Lighting and Traffic Light Office, DPWT)
Mr. Teav Sunpheak (Senior Traffic Signal Engineer, TCC)

. Mr. Chea Vandeth (Traffic Signal Engineer, TCC)

Mr. Phok Oudomkitya (Traffic Signal Engineer (intern), TCC)
Ms. Pheng Pharinet (JICA Cambodia Office)
Mr. Kheang Key (Officer, PPCA)

. Mr. Bunheang LY (Interpreter, JICA Project Team)
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3. Photos

Kirninari takaba

Mr. Chou Kimtry, Deputy Director, DPWT
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4. Presentation Material

A
<74 il Comprehensive Traffic
Phovom Penh Rpu o Management Planning

Capitsd <ty B8 and Tramspont "

Traffic Control Center Operation
and Maintenance

in
Phnom Penh Capital City (PPTMTC)

» A) O meﬁwmw 8

Kick-off Meeting
17 February 2022

METS METS RESEARCH & PLANNING. INC.

Ila] INTERNATIONAL DEVELOPMENT CENTER OF JAPAN
g ORIENTAL CONSULTANTS GLOBAL Co.. Ltd.

1. Background of the Project

Priority Project:

F/5 of Rail Transit (AGT)
Short-term Action Plan
City Bus Operation

Tralfic Control System

Preparatory Survey

Grant Aid Project s Plan and National Strategic
; S Development Plan in Cambodia

Supported by the Country
Request of ., Assistance Policy for Kingdom of
Technical Cooperation Project e Cambodia in Japan
from DPWT, PPCC .
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1. Background of the Project (2)

Cooperation with JICA

Future

PPUTMP Cooperation

(2014ve) S SR G - - &
[, ¥ UIM, etc) 4
3 \) S ‘ “ S .

optmTEr

"
4
“
v
E N PSR it seb bl
&l Bus{Grant Aid >
& ~ Bus(Grant Aid) P, !
u / AR U
b i
a b = g . - '
Cooperation Preparatory N, !
e ———aea ’ L IO pe——— I PR H

Survey [AGT'sF/S)

Vehicle reGITIEN | Ml $8pethoN
Syshuen Becheucyl CODRRERON progRct

Cooperation with other donor @ Railway feasibility study of
C hin jonation ADE Pu Transportation TA i ) .
®Chino b donation LRl Public Transportation TA ¢ companie

NRS Traffic Safety Technical Cooperation Project

=]

afew) 5,00dd aimny

@2035 Land Use Plan Revised (France =® PPCC Directly Managed)

2. Outline of Project

\Project for Cap acity Development on Comprehensive Traffic Management Planning
land Traffic Control Center Operation and Maintenance in Phnom Penh Capital City

January 2022 to February 2025

ORI E B Sustainable Urban Transport Environment is Formed

Project Name

TS 8 Traffic Management Measures Including Traffic Safety Measures in Phnom Penh is
L  mproved

Output 1: Maintenance Management System of Traffic Control System is Established

Output 2: Capacity of TCC Staff on the Operation of Traffic Control System is

Strengthened

Output 3: Capacity to Design Traffic Signals is Strengthened through the Implementation

of Pilat Projects for Traffic Signal Improvement

Output 4: Capacity of the Relevant Staff to Traffic Control in PPCA, DPWT and TCC

Staff to Develop the Expansion Plan of Traffic Contral System is Strengthened

Output 5: Capacity of Urban Transport Related Organizations on Traffic Management
Measures is Strengthened towards Enhancement of the Project Sustainability

Py | ple menting Agency: Phnom Penh Capital Administration (PPCA), Department of Public
Institul? ‘Works and Transport (DPWT), Traffic Control Center (T CC) and Phnom Penh Traffic
on .
§Police (PPTF)

GTEEEUEE B \Whole Area of Phnom Penh

Expected
Output
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3. Joint Coordinating Committee (JCC)

Cooperating ORG. i JCC Chairperson JCC

I PPCC Governor
, | PPCC I | DPWT l | PPTP I cah LB | scana ;C"‘
MPWT/ AMDOCHa n
NRSC
Projpct Director

PPCC Vice Project T eam
Governor [~
University )2

Professor, Project Manager
etc. DPWT Director
H

Working C;oup Members
Output 1 Output 2 Output 3 Output 4 Qutput 5
Gri Gri Grou, Gr Grou,
JICA
Private
Seclor Counterparts “ Expert

WG

Output 1 Output 2 Output 3 Output 4 Output 5 Team
TCC TCC DPWT TCC PPTP
(Group {Group {Group {Group {Group
Leader) Leader) Leader) Leader) Leader)
PPCH PPCH PPCH PPCH PPCH
NGO DPWT DPWT DPWT DPWT DPWT
TCC TCC TCC TCC TCC

4. Basic Project Direction

+ To maximize the current traffic control system'’s resources

+ Toward the second step of PPUTMP implementation through the pilot

project (First step was AGT's F/S, PP city bus operation and materialize the
traffic control system.)

+ To establish a comprehensive traffic management system for Phnom Penh
from TCC that is sustainable and utilizes organizational strength

5. Awareness of the Current Situation and Issues of the Project

(1) Efficient maintenance man a%‘ement of traffic control system under the TCC
systemn that utilizes organizational strength

(2) Collection of unutilized valuable traffic information from CCTY cameras and
vehicle detectors

{3) Traffic control system that responds to urban deveI%)meﬂt trends and
changes in urban traffic conditions (Phnom Penh CEBD)

4) Expansion_of traffic control system to the suburban area that supports the
growth of Phnom Penh (Phnom FPenh suburban area)

(5) Enlightenment of traffic safety education rooted in social mores and culture,
andstrengthening of traffic enforcement

10
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Basic Direction 1: Efficient maintenance management of traffic control
system under the TCC system that utilizes organizational strength

Establishment of TCC that is sustainable
and maximize the organizational strength
Through the activities of technical cooperation
project, the following will be carried out in
response to TCC's organizational issues such
as poor management of TCC that emerged
through awareness of the current situation
and problem analysis.
(1) Strengthening the management of the
TCC by the assignment of new TCC chief.
(2) Through the activities of TCP, TCC will put
effart to break away from being an

DPWT Deputy
Directos

organization that can only respond to

problems/incidents of traffic signal system. _ ‘_’""‘“’
TCC Plus One = k@
(2) + (3) TCC will be strengthened through o ~

the activities of TCP, and the capability to
collect and analyze urban transpont-related
data, including TCC's CCTY data, will be
improved, and the urban transportation

Sub- "‘
Contractor )

b s
research center function will be added. |T.:EL,,;,.....J.I TCC Amatant |- lrcmLum | chcy.m.:ml
(Strengthening cooperation with urban Engneel o] | | Engineer fagnee |_ | tagnes
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required)

Basic Direction 2: Unutilized valuable traffic information collected from
CCTV cameras and vehicle detectors

: Exanples of .imulnnlic Qellide detectors by video image
analysis in Japan and other countries
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[out of 11 pilot project intersections, #25,
#55 and #502 are CCTV installed. #25 s
also selected as a directional traffic
volume count intersection.

(

Most of them are made in developed countries and are mainly
4-wheeled vehicles, so it 1s difficult to recognize 2-wheeers.
LUMA has many issues, but automatic counting of 2- and 3
wheel vehicles is possible at a certain level, and there is a high
possibility of collaboration with this project.
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Basic Direction 3: Implementation of Pilot Projects and Support for
Formulating Traffic Management Plans from the Perspective of 3Es

- Criteria p i Related Measures Wtiraadiitne

Corsidelmn of chan including
:mg:::‘:lmmt Wher ',' lights cons?:osnding to Traffic s afety measures by 3Es #35 ,#126 and
- signllztd intersections where the (Engin;:cing insldlaﬂonolroadmatmg #502
sign, cation:

r;l’:: %‘;r"':h:mﬁo?: road structure, traffic volume, and and

have changed since the
handover of the traffic
control system

condifions have
significartly since the start of traffic enforcement by fraffic police
oput.mon of the traffic control officers)

system

changed trafficsafety campaign, En!orc-: ment:

Improvement of sidewak surrounded YD T ERETETY
C oordination of To change the ftraffic signal control areaof 2intersactions, directly connected
intersections in sub- parameters to cope with the change tothe Central Station (collaborafion with
areas along trunk roads  of traffic conditions in the sub-area PWT
* Trafficsafety measures by 3Es 3 AL SRSl o
i * Bus priority tr affic signal Traffic
::lmmrmm’“;‘“: To collaborate with City B . agundancyof OF C Signal

Project for the ::\'?odwugtr;:mof IE‘P pﬂﬂggn:ehham - Improvement of sidawak (collaboration

Improvement of City Bus 1t oguetion with DPWT) Newly

Spsdian et Traffies afety measures by 3Es installed
To introduce new traffic signal at i

Installafon of newtalle. Imervections located af finge of REAttie

signalatintersection at  large-scale private development - Trafficsafety measures by 36 Signal

fringe of private where an increase of traffic Newl

development area volume in near future is : y
anticipated installed

Connection bebween To connectthe TCC andstand alone  * Driver education and raffic enforcement Z4UNEest 415

TCC andstand alone signalized intersections along NR from 3Es

intersectiors along NR No.1 by using private internet (Tratfic s atety campaign and traffic

No.1 connection enforcement by b affic police officers)

Improvement of St. 240 Trafficsafety measures by 3Es St.240

) after tr affic sign al Improvement of safe and comfortable - Installation of s afe and comfortable

installation mainly of  pedestrian nebuork by traticsignal  pedestrian environment (Installationot  [HAEl R LI

pedestrian installation street furniture such as benches and S1.19)

cirourmstanoces flowser boxes)

Basic Direction 3: Implementation of Pilot Projects and Support for
_Formulating Traffic Management Plans from the Perspective of 3Es
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Basic Direction 3: Implementation of Pilot Projects and Support for
Formulating Traffic Management Plans from the Perspective of 3Es

TCC Connection with 6 Intersections of NR No. 1 by Wireless Internet Use

The B intersections along NR MNo.1, which will have a wireless connection to
TCC, will be used to solve problemsfissues at these intersections. As a result,
all 115 signalized intersections developed by the Japan Grant Aid project will be
connected to the TCC. Also, if the pilot project of this new communication
systemn is successful, it can be one of the alternatives to the communication
systern when the traffic control systern is expanded to the suburban area. There
is also the advantage that all the wireless routers (yellow devices in the image
below) required for thistrial can be procured in Cambodia.

. S

FHE SR SRR PSR R A RS 1| |Intersection o=
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OFC Network TEC ~

Basic Direction 3: Implementation of Pilot Projects and Support for
Formulating Traffic Management Plans from the Perspective of 3Es

Street Managem ent mainly Improvement of Pedestrian Environment and On-street
Parking Measures

lengh and Widh ofS2200
Lengh= BO.0m

A WidhSW(NCamisenn SIS
554.0465 BOm

[~ Frepare Be Pad Onotee tPring |

&m:
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~
Before Traffic Signal installation After the Pilot Project
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Basic Direction 4: Building a Safe and Comfortable Urban Transport Environment
by Expanding the Traffic Control System throughout Phnom Penh

Preconditions when considering an expanded area for traffic control system

Urbanization spreads to 216.6ha in the suburbs, 7.6 times thatof 28 4ha in the
CBD

On the other hand, the road network in the suburbs is more varied than the CBD's
{main roads radial-ring pattern, local roads: arid pattern)

(1) There are two types of urbanized areas, mainly spread between radial trunk
roads, as described below

{2) Suburban urban area networked by secondary road network developed by a
large-scale development by the private sector. Density of road network is
coarser than the CBD's

{3) Suburban urban areas where roads are narrow due to sprawl and there is no
order in road development

Since traffic congestion is concentrated on radial trunk roads, DPWT has already
installed standalone and fixed phasing traffic signals at 55 intersections. In
addition, traffic congestion is remarkable at 23 non-signalized intersections

Itis necessary to implement the countermeasures to control the entry/exit traffic
from/to many local roads along trunk road

ADB plans BRT on 4 trunk road corridors in the suburban area 13

Basic Direction 4: Building a Safe and Comfortable Urban Transport
Environment by Expanding the Traffic Control System throughout Phnom Penh

i St Pt 2 & FET

Signalized and Congested Non-signalized ) . y
Intersections in the Suburban Area Built-up Areain 2012 and in 2020
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Basic Direction 5: Enlightenment of Traffic Safety Education Rooted in
Social Mores and Culture, and Strengthening of Traffic Enforcement

= Recent concept of traffic safety measures: 3Es (Traffic Safety System) on the road safety
culture, indicators and goals that are the basis of cooperation and exchange, for example,
~ Vision Zero of Sweden and SDGs of the World Bank: 3 6.

In Cambodia, traffic
lenforcement is the weak
link among the 3Es, and |

- awell-balanced traffic

. |safety systern has not

o yet been completed as

Common \ision

. lin Europe, the United
. |States and Japan,
‘ ! Devaigped Courmy

Tastfic Satety Colture

Source: The left side of the figure is from the presentation material of Professor Naohiro Kitano (Waseda
University) at the International Traffic Safety Society Workshop an Navember 27, 2020.
Note: Curently, there is growing interedt inthe role of culture in traffic safety. Road safety culture, in
patticular, is considered anintegral part of the safety systern's approach to achieving Vision Zero, which is
to eliminate fatalities and serious injuries from road accidents. Road safety culture can be defined ag"a
gystern of people's shared beliefs that influences the behavior of road users and traffic safety measures by

| stakeholders" (Nicholas Y¥ard, Professar, Montana State University) )

Basic Direction 5: Enlightenment of Traffic Safety Education Rooted in
Social Mores and Culture, and Strengthening of Traffic Enforcement

- Imporance of the viewpoint of traffic safety culture: In Japan, it is common for children to think that "fathers who
drink alcohol do not ride motorcycles or cars” In a situation like Carrbodia where driver education and traffic
enforcerment are not sufficient and public transport is not well developed, although it has irproved recently,
“Mode of transport of father regardiess of whether he drank or not is a motorcyclefcar. " In Phnom Penh,
motoreyeles accounted for 80% of total accidents, followed by pedestrian accidents {10%). These are for the
reason that "A license is not required to drive a motoreyele of 125cc or less (2016 Road Trafic Law revision
itern)” and "Pedestrians have to walk on the camiageway due to illegal occupation of sidewalks (illegal parking
and vendorg". This TCP will mainly focus on trafiic accidents and congestion related to signalized intersactions,
and take countermeasures from the viewpoint of driver education and traffic enforcement.

Cause of Accidents: Accident dueto speedviolation (46% of total accidents in 2019 — Damage to signal poles
and due to ignoring signal

Traffic Accident/Congestion Factors, etc.:

B Cars intending to go straight do not keep lanes and stop at the left turn lane, and illegal parking at
intersections (paratransit waiting for customers, etc.).

B In Carrbodia, the traffic safety campaign will be held before the four major events, namely, (1) Chinese MNew
Year, (2) Khmer New Year, (3) Pchum Ben and (3) Water Festival. The reason is that there is a tendency for
traffic accidents such as drunk driving to increase during these periods.

B As atool for traffic safety campaigns, the use of social media is considered to be highly effective in addition to
TV and radio.
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Guidebooks and Manuals to be Developed in the Project (1)

The knowledges obtained through the activities of the Project which will be
documented in gquidebooks and manuals are summarized as follows.

Contents Related
Activities

Maintenance Management - Maintenance systermn of TCC Activity 1
Manual (Approx. 50 pages) - Overall TCC organization chart :
- Schedule for daiyimorthiyiyearly activities wasl)
« Revised version of the existing operation / maintenance manual
(index systern)
= TCC management manual J financial manual
- Scheduled inspection list & manual @
- Accidentiincident response list & manual =
Training Textbook for - Data collection such as image analysis, problern analysis Activity 2
Capacity Development of method [Comprehensive traffic management plan training]
comprehensive traffic - Trafic management (one-way street, parking measures,
managerment and TCC sidewalk ervimnment, TDM, bus stop, etc.) [Comprehensive
operation maintenance traffic managerrent plan training)
management - Traffic signal phasing plan based on geometric designitraffic
(Approx. 50 pages) flow; parameter adjustment, system installation method [Traffic

control systemn training]
- OFC maintenance, wireless communication nefwork
[Communication training]

Guidebooks and Manuals Developed in the Project (2)

Contents Related
Activities

Traffic signal improverrert - Pilot project handbook (Planning f related organization . Activity 3
procedure manual = Pilot coordination / implementation / evaluation) Ay
project handbook
(Apprax. 50 pages)
Traffic control system - Long list of target intersections in the expanded area Activity 4
expansion Plan - Planning procedure of examination of expansion area g
(Approx. 50 pages) - Necessity of traffic control system equipment for area Mg
expansion [Traffic contral system training) (Activities
« Btudy for communication network (redundancy, wireless 1-3)
comrmunication netwark) [Communication training]
« Traffic control systern expansgion plan in Phnom Penh m
- Proposed TCC organization plan in the future after TCP
Traffic enforcerment and + Tools f equipment for trafiic enforcement [Traffie enforcement Activity 5
traffic safety manual training]
(Apprax. 50 pages) + How to handle traffic sianals by the traffic police officers (do not
turn off the traffic control system unnecessanly) [Traffic police
officer training] ‘?
+ Accident analysis and traffic enforcerment method at signalized

intersections [Traffic control training]
+ Planning, implementation and evaluation of traffic safety
campaign for drivers

16



METS
] &

Project for Capacity Development on Comprehensive Traffic Management Planning and

Traffic Control Center Operation and Maintenance in Phnom Penh Capital City (PPTMTC)
METS Research & Planning, Inc., Inernational Development Center of Japan and Oriental Consultants Global Co., Ltd.

Joint Venture

Project Office: Phnom Penh Capital Hall, Monivong Blvd., Khan Daun Penh, Phnom Penh, Cambodia
TEL: +855 23 430 053

Basic Operational Policy 1: Proposal for Conducting a Seminar on
Comprehensive Traffic Management Plan in Phnom Penh by TCC Staff

- Based on the results of the TCP activities, which are summarized by TCC members, a
conduct of "Seminar on Comprehensive Traffic Management Plan in Phnom FPenh" is
managed by TCC members themselves.

Basic Operational Policy 2: Training in Japan That Can Be Reflected in
the Traffic Management Policy in Phnom Penh

1. Number of participants, period, etc.. 8 persons, 2 weeks / time, 2 years, 2 times,
currently planned in July 2023 and July 2024

2. Purposes of training in Japan
+ Promotion of project results

+ Gain knowledge of Japan's traffic management policies and plans, operation and

maintenance of traffic
management systems

+ Learn urban traffic management measures including urban development in Japan
+ Learn Japanese ITS technology including cutting-edge technology
3. Features of the training in Japan proposed by this joint venture
While planning a wide range of training, the characteristic viewpoint is to experience
the process and contents of parking measures and town development in the central
Tokyo such as DaiMaruYu Area (Otermmachi, Marunouchi, and Yurakucho), and to
consider new urban traffic management measures in central Phnom Penh. 19

6. Project Schedule =
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7. Current Situation of

Traffic Control Center e ——
(1) Proposed TCC organization for |—J—|
public-private collabaration in DPWT Deputy N
October 2018 Drectox

(2) Approved by the governor for a

one-year time limit e TCC Chief
(3) Submitted TCC's annual report Divson ||  (Veer
to the Governor for the e
continuation of the second o3 ma‘" ~ TCCDeputy
year including effectiveness of — || Coef
signal installation and request TCCEngineer | | (L (DPWT} |
for necessary budget for 2020 (PPCH) S _—
—e TCCEngineer | | [ ]
(PPCH) TCCEng e
= Contractor
TCCEngineer !
[FPCH) TCCEngineer —
TCC Engineer/ Contracion
Admi.
[ I 1
TCCAmiztam | [ TCC Assetant TCCAsssmnt | [TCC Assstant
Engineer Enginesr Engi Engir

Saving the Travel Time Cost of Monivong Blvd. Users by the Traffic Signal
Installation in PPCH

Saving Travel Time Cost of Monivong Blvd. Users by the Traffic Signal Installation in PPCH

Section of Monivong =
3.576km Daity Travel Time Cost I:_)‘raiy Travel An!lualTruvr.el
. 3 ime Cost Time Cost
Tipe TTe Traffic Before Signal| After Signal | taveling along Monivong Saving Saving
Volune System System
along
(USD/Me)| Morniveng 111 34 kvhouw[156.23 kmhour g‘:‘:: AR Bagremt
(veh f24hr.) By Systermn
| 2 I Travel Time|d Travel Time| 8 =023 | @ =ir20@ | D=5@& |[@=T7"300days
18.8 13.8
0.31 0.23
Bike 0.48 58,538 0.31 0.23 8,710 6,463 2,248 674,358
Car 3.65 19,340 0.31 0.23 21,883 16,236 5,847 1,604,184
Pam tra. 0.71 6,940 0.31 0.23 1,527 1,133 304 118,258
Bus 1.85 207 0.31 0.23 125| 23| 3z 9,688
Truck 0.30 206 0.31 0.23 19) 14 5 1,483
85,231 32,265 23,839 B,327 2,497,970
US D/day USD fyesas

Note
1. Travel Time Cost is based on the Prepamtory Suvey of 100 Traffic Signal Installation Project

2. 8 howr Tralfic Volune along Monivong is the 2017 Survey at Monivong/Kampuchea Krom Intersection. Corverted traffic
volume to 24 hour traffic from 8 -hour traffic is from TCC data. And it is assumned that the 8 how/24-hour ratio is 0.34.

3. Travel speed data is from travel speed survey aslong Monivong (PPCH - Moa Tsu Tong) and conducted 2 periods
(Before traflic signal in 2017 and After traffic sigmal in 2018).
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Issues of the PPTMTC

(17 Assignment of the TCC Chief (dedicated)

(21 Howto involve Sumitomo Electric, which provided Phnom Penh's traffic control system by the
Grant Aid project from Japan

(3) Itis necessaryto consider how to start the PPTMTC activities based on the background that
TCC local staff themselves maintained the TCC through trial and error after hand over of the
Traffic Control System to them.

(@)  Howto involve the current TCC staff from PPCH and DPWT, and busy traffic paolice at the
sarme time.

(5)  Maintenance management manual includes 1) TCC overall management manual and 2)
operation management manual

B6) ldeas of the traffic management plan training are to understand the comprehensive traffic
management plan in PPUTMP and to gain the knowledge to propose the TCC's traffic
management measures to the Governor,

(7)  ldeas of the traffic control systerm training are to learn the basic knowledge how to implerment
the Pilot Project and how to sustain the Phnom Penh traffic control system

@) Ideasofthe communication system training are to train how to shorten the Optical Fiber Cable

(OFC) repair time against the OFC cutting risk, which happened unexpectedly many times.
9) Worldwide semiconductor shortage problems will also affect this TCP. Therefore, itis

necessary to confirm the equipment procurement as soon as possible.

(10) Consideringthe above, the first year's activity will be the key. It also will determine the
necessary traffic surveys and interview surveys as well as the need for equipment

procurement.

7. Expert

Name Work Responsibility

Mr. MASATO KOTO Chief /Traffic Management Policy METS

Mr. ATUSHI SUGANUMA Traffic Control System Planning SET Data Service

Mr. KIMUNAR] TAKAHASHI  Traffic Management Planning 1DCJ

Mr. SUNGJOON HONG Traffic Signal Design and Operation PCKK

Mr. Ramon S Ona Traffic Signal Maintenance RSO Engineering

Solutions

Mr. AKITOSHI IO Road and Public Transport Planning METS

Ms. MICHIKO KONDO Communication System PCKK

Mr. CHIKAHIKO MACHIDA  Road Design/ Pilot Project Construction Supervision METS

Mr. KAORU YAMADA Traffic Survey and Analysis ocG

Mr. KONG SOWANN Traffic Enforcement and Traffic Safety INDRADAVY

Ms. MITSUE TAMAGAKE Capacity building and training (1) IDCJ

Mr. YUUJI MOCHIDUK] Traffic Cantrol System Software SET Data Service

Mr. KATSUMI EDAMATSU  Traffic Control System Hardware Expert/Signal METS
equipment

Ms. AYAKO AKIMOTO Capacity building and training Expert (2)/Seminar METS
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Minutes of the 1* Joint Coordinating Committee Meeting of

The Project for Capacity Development on Comprehensive Traffic Management Planning and
Traffic Control Center Operation and Maintenance in Phnom Penh Capital City (PPTMTC)

The 1* Joint Coordinating Committee (JCC) meeting between Phnom Penh Capital Administration
(PPCA), Department of Public Works and Transport of Phnom Penh (DPWT), Japan International
Cooperation Agency (JICA), and the concerned members of the Project for Capacity Development on
Comprehensive Traffic Management Planning and Traffic Control Center Operation and Maintenance
in Phnom Penh Capital City (PPTMTC) was held in a hybrid format at PPCA, on 22" of July, 2022.
The comments and the discussions were made on several items as described below.

1. Opening remarks by PPCA and JICA:

Mr. Yoshimoto Koyanagi, Director of Transportation Group 1, Infrastructure Management
Department, JICA representative, welcomed all the participants. He continued giving his brief remarks
on the long history of JICA support on transport sector in Phnom Penh, as well as highlighted the key
components of this PPTMTC project. He further mentioned that traffic congestion has become more
serious in Phnom Penh, through this project, it will help to sustain the traffic environment. He would
like to express his sincere appreciation to the colleagues from DPWT, PPCA and JICA Expert team for
their efforts and cooperation for the smooth implementation of this project.

H.E. Nuon Pharat, Vice Governor of PPCC and PPTMTC Project Director, welcomed all the
participants and expressed his sincere thanks to the Government of Japan for extending the support
through JICA, as well as to JICA expert team for the implementation of PPTMTC project. He continued
stating that traffic condition in Phnom Penh now is getting worse and needs to be improved. This project
addressed the issues of the traffic congestion. He suggested all traffic related stakeholders to have a
well collaboration in implementing this project. On behalf of H.E. Governor of PPCC, he sincerely
thanked to the JICA for continuous support to the development of Phnom Penh Capital City.

2. Contents of Presentations:

Mr. Masato Koto, team leader of JICA expert team made presentation on the overall outline of the
PPTMTC project covering outline of the project, JCC and Project organization, DX and PPTMTC
project, proposed of the TCC organization and PPTMTC training plan. For the details, please refer to
the presentation material.

3. Main Points of Discussion:

No. | Comments/Questions Answers

1. | TCC organization

(1) | HLE Nuon Pharat asked the project team | - Mr. Koto replied that currently there are
regarding to the organization staff of Traffic | 14 staff at TCC. He expected that the
Control Center (TCC), how many staff will be | number of staff in the future will be
expected to increase with this proposed | increased to 20 staff with this proposed
organization? organization.

- Mr. Chou Kimtry, Deputy Director of
DPWT, expressed sincerely thank to JICA
and JICA Expert team for continuous
support and implementing the project. He
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raised up some challenges for the
implementation of this project the
limitation of human resource and budget
as well as the incidents caused by fire
incident, traffic accident, cable cutting,
natural disaster, etc. TCC team go to site
regularly for site inspection and repairing,
however, we do not have enough
equipment and spare parts for repairing. To
address these challenges, all the concerned
stakeholders are required to work together.
Regarding the proposed organization
structure of TCC on slide no. 14, He
suggested that the maintenance section
should be included the staff from DPWT,
as DPWT would like to have their staff to

contribute to the maintenance work.

2

Mr. Sor Phara, Chief of Development
Management & Construction Office, PPCA,
stated that TCC needs a permanent organizational
structure which required experts and financial
resource for its sustainable operation and
implementation. Therefore, he suggested that
PPCA should consider how to set up an
organization structure for TCC either under the
structure of PPCA or DPWT and to under which

level government should we request to.

- H.E Nuon Pharat responded that the
discussion on how to set up organizational
structure of TCC will be done later.

However, he suggested that the
organizational structure of TCC should be
flexible, strong and low cost. And we need
to carefully consider about work
demarcation between the public and the

private sector.

3)

H.E Nuon Pharat suggested that the expert team
should consider to involve the participation from
academic institutions such as Institute of
Technology of Cambodia (ITC) to the capacity
training to increase human resource necessary for
the future operation of TCC. And if possible,
should provide a presentation at ITC about this
project.

- Mr. Koto responded that he will invite
universities and transport study group to
the next JCC meeting and consider how to
involve them the next project activities.
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4. Conclusion:

Before closing, H.E Nuon Pharat express his sincere thanks to JICA and expert team and suggested all
the relevant organizations to work collaboratively for the smooth implementation of this project.
Proposed new TCC organization and PPTMTC training plan were mainly discussed during the JCC
Meeting. JCC members had no objection to the PPTMTC training plan, but for the proposed new TCC
organization was still need further discussion.

CONFIRMED BY:

H.E. NUON PHARAT MR. YOSHIMOTO KOYANAGI
Vice Governor Representative

Phnom Penh Capital City JICA

3

Mr. MASATO KOTO
Team Leader
JICA Project Team
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1. Agenda
AGENDA

1%t Joint Coordinating Committee Meeting for Project for Capacity
Development on Comprehensive Traffic Management Planning and
Traffic Control Center Operation and Maintenance in Phnom Penh

Capital City (PPTMTC)

Venue: PPCH Meeting Room + Zoom

Date: 22" July, 2022
Time: 09:00 to 10:45 Cambodia Time
Time: 11:00 to 12:45 Japan Time

Representative of JICA

Mr. Yoshimoto Koyanagi, Director of Transportation Group 1, Infrastructure Management Department,
JICA

Representative of the Governor

H.E. Nuon Pharat, Vice Governor, PPCC, PPTMTC Project Director

Mr. Masato KOTO, Chief Consultant, JICA PPTMTC Project Team
(Proposed TCC Organization and PPTMTC Training Plan)

Representative of the Governor
H.E. Nuon Pharat, Vice Governor, PPCC, PPTMTC Project Director
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2.

Expected Attendants

JCC Members

W ©® N o

11.
12.
13.
14,
15.

H.E. Khuong Sreng (Governor, PPCA, Chairperson of JCC)

H.E. Nuon Pharat (Vice Governor, PPCA, Project Director of the PPTMTC Project, Vice-
chairperson of JCC)

H.E. Suy Serith (Vice Governor, PPCA, Vice-chairperson of JCC)

Mr. Sam Piseth (Director, DPWT, Project Manager of the PPTMTC Project, Member of JCC)
Mr. Man Kimchhuon (Deputy Head of International Relations and International Cooperation
Division, PPCA, Deputy Project Manager of the PPTMTC Project, Member of JCC)

Mr. Chev Hak (Deputy Commissioner, PPTP, Member of JCC)

Mr. Sor Phara (Chief, Development Management & Construction Office, PPCA, Member of JCC)
Mr. Chou Kimtry (Deputy Director, DPWT, Member of JCC)

Mr. Moueng Sophan (Adviser, DPWT, Member of JCC)

Mr. Sem Ratana (Office Chief, PPTP, Member of JCC)

Mr. Ouch Sansothy (Deputy Chief, TCC, DPWT Member of JCC)

Mr. Takanori Kuribayashi (1% Secretary, Japan Embassy, Member of JCC)

Mr. Tomohiro Kozono (JICA Headquarters. Member of JCC)

Ms. Haruko Kamei (Chief Representative, JICA Cambodia Office, Member of JCC)

JICA PPTMTC Experts (Member of JCC)

Stakeholders/Counterparts

No ks wDN e

Ms. Tema Vichekal (Deputy General Secretary, PPCC)

Ms. Phan Sopheaknita (Chief of International Relations)
Mr. Eang Sophalla (Chief of IT Division, PPCC)

Mr. Proum Kampoul (Chief of Traffic Safety Office, DPWT)
Mr. Chea Sovan (Chief of Public Lighting Office, DPWT)
Ms. Lak Siveheng (Engineer, Public Lighting Office, DPWT)
Mr. Chea Vandeth (Traffic Signal Engineer, TCC, DPWT)
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4. Photos

JICA KOYANAGI

Participants of 1% JCC meeting
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5. Presentation Material

a‘—\
jica’

Japan
Department of International

oo Puic Woiks — Project for Capacity Development on Coupesiln
Comprehensive Traffic Management Planning and "
Traffic Control Center Operation and Maintenance in
Phnom Penh Capital City (PPTMTC)

1st Joint Coordinating Committee Meeting

22 July 2022

METS METS RESEARCH & PLANNING, INC.

INTERNATIONAL DEVELOPMENT CENTER OF JAPAN
v ORIENTAL CONSULTANTS GLOBAL Co., Ltd.

Questions and Answers during the Kick-off Meeting held on
17 February 2022

About PDM + Includes "achieve an efficient traffic system Overall goal is more comprehensive
reduce congestion and accidents” in the Overall  Already includes indicators related
Goal (Mr. Kimtry, DPWT) reduce congestion and accidets
About TCC » Adding PPCA upper part of the org. structure (HE Discuss in 4. in this presentation
Organization Suy Serith)
» Appropriate number of TCC Staff (HE Suy Serith)
About Pilot + Possibility of the study of one-way system along  Discuss the possibility during the
Project St.19 in PPTMTC Project (HE Suy Serith) PPTMTC Training
» Includes traffic signals along NR No.1 to TCC TCC connection with 6 intersections
system (HE Suy Serith) of NR No.1 by internet
» More CCTV camera to intersections along NR Discuss the possibility during the
No.1 (Mr. Sunpheak, TCC) PPTMTC Training
About Traffic + Study of overall parking demand (Mr. Kimtry, Discuss the possibility during the
Management DPWT) PPTMTC Training

« Intercity bus entering city center causes traffic
congestion (Mr. Kimtry, DPWT)
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1. Outline of the Project

Project for Capacity Development on Comprehensive Traffic Management Planning and Traffic
) = | Center Operation and Maintenance in Phnom Penh Capital Cit

= s January 2022 to February 2025

Sustainable Urban Transport Environment is Formed
el o H Traffic Management Measures Including Traffic Safety Measures in Phnom Penh is Improved

Qutput 1: Maintenance Management System of Traffic Control System is Established

Output 2: Capacity of TCC Staff on the Operation of Traffic Control System is Strengthened

Qutput 3: Capacity to Design Traffic Signals is Strengthened through the Implementation of Pilot
Projects for Traffic Signal Improvement

Output 4: Capacity of the Relevant Staff to Traffic Control in PPCA, DPWT and TCC Staff to Develop
the Expansion Plan of Traffic Control System is Strengthened

Output 5: Capacity of Urban Transport Related Organizations on Traffic Management Measures is
Strengthened towards Enhancement of the Project Sustainability

et Implementing Agencies: Phnom Penh Capital Administration (PPCA), Department of Public Works and
[ i Transport (DPWT), Traffic Control Center (TCC) and Phnom Penh Traffic Police (PPTP)

et s Whole Area of Phnom Penh

Expected Output

2. Joint Coordinating Committee and Project Organization

Coopaerating ORG. JCC Chairperson JCC
PPCC Governor
‘ PPCC ‘ ‘ DPWT ‘ ‘ PPTP ‘ car‘:siiia ‘ 'i""‘:'::: ‘ JICA HQ ‘ ‘ E‘i[:::rt ‘
MPWT/
NRSC
H
Project Director
PPCC Vice Project Team
Governor
University E
Professor, Project Manager
etc. DPWT Diractor
! weG
Working Group Mambers
Output 1 Qutput 2 Qutput 3 Output 4 Output 5
Group Group Group Group Group
Prvate “ JICA
Sector Counterparts Expart
Output 1 Qutput 2 Output 3 Output 4 Output 5 Team
TCC TCC DPWT TCC PPTP
(Group (Group (Group (Group (Group
Leader) Leader) Leader) Leader) Leader)
PPCH PPCH PPCH PPCH PPCH
NGO DPWT DPWT DPWT DPWT DPWT
TCC TCC TCC TCC TCC
4
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3.1 DX and the PPTMTC Project

One of the Digital Transformation (DX)
competencies worked out by Phnom Penh is
M the new centralized traffic control system,

t t R which replaced the old standalone analog
traffic lights. This DX has transformed the daily
life of PP inhabitants with having to follow the
rules to enable smooth travel; it has also
improved the urban environment. These are
major first steps taken by Phnom Penh
towards supporting the SDGs and becoming a
smart city.

(1) Changes in people's awareness of road use

(2) Travel speed changes in 2017 and 2018 e [Tosom 55 " i o33 ]

Location=XX Inflow=XX

(3) Reduced travel costs

(4) Contributing to the Urban Environment and the Reduction of
Global Warming

Digitalization: Traffic volume is collected from CCTV video images

0

-9 Vehicle
" e o34 |
i1 J : !|l|lh|||| L

¢ Completion Image

using artificial intelligence (Al)-driven data processing technology == A= - 5

from manual work and utilized in urban transport policy/measures.

3.2 Saving the Travel Time Cost of Monivong Blvd. Users by the

Traffic Signal Installation in PPCH

Saving Travel Time Cost of Monivong Blivd. Users by the Traffic Signal Installation in PPCH

Section of Monivong =
P ——_— ” = Daily Travel [ Annual Travel
Dally{ BRI AL (;ost Time Cost Time Cost
Traffic ﬁl‘)re Signal | After Sig_-rmh travelling along Monivong Savin Savil
Type o e L} ng
Volum System System
aere otre After Signal
(usD/mry| Menivond |44 34 kmrhour|15.23 kmmourl” Signal e
(veh_/24hr. ) System W
@ @ @Travel Tims|@Travel Time| ®=0r@ @ | @=0r"E@ | Z=5-© |@=2"200days
Increase pf Travel Speed1a.s 128
0.31 023
Bike 048 58 538 0.31 023 8710 6,463 2 2ag 674,358
Car 3.65 19,340 0.21 0.23 21,883 16,236 5,647 1,694,184
Para-tra. 0.71 6,940 0.21 0.23 1,527 1,133 304 118,258
Bus 195 207 0.31 023 125 a3 32 0688
Truck 030 206 0.31 023 19 14 5| _ —gg3
85 231 32 265 23 939 8,32?’ 2 497,970
USsD/day . usbwear
MNote

1. Travel Time Cost is based on the Preparatory Survey of 100 Traffic Signal Installation Project Savmg Travel Time Cost

2. 6-hour Traffic Volume along Monivong is the 2017 Survey at Monivong/Kampuchea Krom Intersection. Converted traffic
velume to 24-hour traffic from 6-hour traffic is from TCC data. And it is assumed that the 6- hour/24-hour ratio is 0.34.

3. Travel speed data is from travel speed survey along Monivong (PPCH - Moa Tsu Tong) and conducted 2 periods

(Before traffic signal in 2017 and After traffic signal in 2018)_
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4.1 Comparison of Traffic Control Centers in 3 Cities (Phnom Penh
CBD, Aomori Pref. and Metro Manila)

Comparison of TCC in Phnom Penh CBD (Cambodia), Aomori Prefecture and Aomori City (Japan) and

Metro Manila (Philippines).

1. The coverage area and population size of the traffic control centers in these cities are very different, and
the maintenance management system is also different. So it is not possible to simply compare them. But
the traffic control center in Metro Manila can be used as a reference for developing an organizational

structure in Phnom Penh.

2. An interesting figure is that the area of Phnom Penh, Aomori City and Metro Manila is almost the same at

about 640 - 83

km2 (however, the population size of Metro Manila is about 6 times Iargier).k
e

density of Phnom Penh CBD and Metro Manila is almost the same at about 21,000 peop!

The population
m2.

3. In the case of Aomori Prefecture in Japan, the TCC is managed by the traffic police department in local
government, but revision work of traffic signal operation such as phasing and timing and maintenance are

outsourced to the private sector.

4. Metro Manila's TCC (Traffic Engineering Center: TEC) covers a wide range of fields such as civil
engineering at intersection, public lighting and disaster prevention, as well as traffic control; and almost all
activities are in-house; in addition, the staff of the traffic control center work in three shifts.

5. From all TEC staff in Metro Manila, the humber of staff who are only engaged in the traffic control system

is estimated at about 80.

7

4.2 Comparison Table of TCC between Phnom Penh, Aomori and

Metro Manila

Cambodia Japan Philippines
ltems Remarks
m“%’ég“"" Phnom Pemh | Aomori City | Aomori Pref. Metro Manila
Population (1,000 pop.) 610,000 2,281,951 287,648 1,208,265 13,484,462 From PPUTMP (PF)
As of Oct. 2019 (Japan)
Area (km2) 26.00 679.00 82461 9,645 64 636.00 As of 2020 (Philippines)
Population Density
{1,000 Pop./km2) 21.03 3.36 0.35 0.14 21.20
No. of Signalized Intersections 115 = 248 578 633
No. of Signal Intersections/ 1.89 8.62 442 0.47
10,000 pop.
No. of Signal Intersections/km2 3.97 = 0.30 0.06 1.00
Local Controller 178 = 779 1953
Refer to the Refer to the Org. :
Organization Organization — Chart of Aomori | REfer o thzfohzghﬂagia““” Chart
Chart of PPTCC pref_
13 Approx. 30 Approx. 280, (80)
From Including not only 3-shift of In Metro Maniia, no. of
No. of Staff PPCA/DPWT: 6 = Excluding night | Operation/Maintenance Section | staff only Traffic Conirol
and time shift but also Public Lighting and System is estimated in
From Private: 7 Disaster Prevention activities approx. 80.
No. of Signal Intersections/ No.
of TCC Staff 8.85 19.27 7.91
Outsourcing _ _ ¥ ¥ 8
(TCC operation/mantenance)
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4.3 Area of Phnom Penh, Aomori Pref. and Metro Manila

Phnom Penh CBD

Aomori Prefecture

Phnm Penh
Metro Manila

L 60 km 9 1
4.4 Basic Traffic Control System in the 3 Cities
Phnom Penh Aomori, Japan
Signal Traffic Signal Intersection Information e lnfar;naticn
Control Block  —  Block 7 Block — Mmanagement - Exchange
Server Block Block
|
| \ | |
Signal Control Signal Control Signal Control Signal Control
Server ¥ 1 Server # 7 Server # 3 Server # 4
No. of
Intersections 109 512 128 128 128 128

In Aomori Prefecture, there are 9 signal control servers and 3 out of 9 are
alllocated to Aomori City, the captal of Aomori Prefecture.

Metro Manila
Signal Control Signal Control Signal Control Signal Control
North Regional §_ East Regional South — West Regional
Server Server Regional Server
10
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4.5 Phnom Penh Traffic Control Center
(1)

Proposed TCC organization for
public-private collaboration in
October 2018

DPWT Director

[
; DPWT Deputy i
There are no sub-sections at DPWT Advisor

(2) TCC Director
TCC Chief
TCC Assist. Eng.
DPWT TCC Deputy
T
PPCH Contractor
TCC Engi
HPliees TCC Engineer |
(PPCH) | Eiub
I
TCC Engil < Contractor
‘ (P:(?:)eer F ‘ TCC Engineer
Sub-
Admi.

‘TCC Assistant ‘ TCC Assistant ‘ ‘ TCC Assistant ‘ ‘TCC Assistimt‘
Engineer Engineer Engineer Engineer
4.6 Organization Chart of TCC in Aomori in Japan

=1 Traffic Police Office in Prefecture Aomor, Japan

-System Operation: Operation and
Expansion of Traffic Control System o Traffic Facility
o ¥ tion Signalat | Maintenance/ | Planning
-Traffic Signal at Site: Installation PErAtON ™ Intersection | Management
and Improvement of traffic Signal at
Intersection L]

» Facility Maintenance/
Management: Details are not known

-Planning: Details are not known
1 Outsourcing

-Area/Unit of Maintenance at
Site is different by Prefecture

Central Server
Maintenance

Maintenance
at Site 1

Maintenance
at Site 2

12
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4.7 Organization Chart of TEC in MMDA in the Philippines

DPWH, DECS, MMDA, | ___
MTPC, PRIVATE | DEWH DECRETARY ‘

SECTOR ‘

| DPWH UNDERSECRETARY ‘

CONSULTANT
Executive Direcxtor IV,
SUPPORT STAFF

DPWH-NCR/URPO,MTOC-
MMDA, MTCP, LOCAL
GOVT/ENGINEERING,DOTC
PLANNING, LRTA, PRIVATE

SG 29

| Commission on A udit "

Deputy Executive Director
I, SG 27

Deputy Executive Director
I, SG 27

Construction)

(For Planning & Design,

|

(For Admin, Operation and
Maintenance)

TRAFFIC PLANNING & DESIGN

CONSTRUCTION DIVISION

OPERA TION AND MAINTENANCE

ADMINISTRA TIVE AND

DIVISION No. of Staff: 96 No. of Staff: 53 DIVISION No. of Staff: 103 FINANCIALSE::#_SIZ?'N LT
Mote: Num ber of staff is including not only 3-shift of Operation/Maintenance Section but also Public Lighting and Disaster Prevention activities.
4.8 Proposed Organization of the Traffic Control Center

(1 ) Under the TCC Advisory Committee
management \ PPCA Governor |
Of TCC Financial/Planning/ Enforcement Engineering
AdVISOI'y [ 2 Vice Governors | DPWT Director |
C(:)r‘ﬂmittee1 = Urban Planning Director -Deputy Director
Proposed - PPCA Financial Chief - DPWT Adviser
TCC -PPTP Office Chief
i ; |
organization ‘ TCC Chief ‘
for publc- ——
i puty Chief
private — ‘ (DPWT) -2 ‘
collaboration. e — —
na ySIS peration inancial
‘ Plannmu ‘ ‘ Qﬂr‘rinr\ ‘ | Mainle nce Sephon | | Pers?nnel
(2) The':e are 4 S(_?gg%ﬁng Section Chief Section Chief E‘E_‘?ggncﬁ;ﬁf
sections DPWT) - 1 e (Private) - 10
der TCC -
un A er Anafysmf Assistant Engmeer Assistant Englneer Admin. Officer
Chief and Planning (DPWT) - 4 (Private) -8 (Private) - 11 (PPCA) -6
H I
DePUW Chlef. Analysxsr! Assistant Engmeer Assistant Engmeer Assistant Planner
Planning (PPCA) - & (PPCH)-7 (Prwate) 12 (Private) - 9
Assistant Engsneer
{anate) 13
‘ Assistant Englneer ‘ 14

(Private) - 14
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4.9 TCC Activities and TCC Management

& N
Related Organizations | v Data Collection aned — Evaluation of Business '
Analysis Performance
U P
Duaily Operation = TCC Annual Report

Activities ) | 7€ Deily Monthly and) - . {Presentation to TCC

Annual Report Aggregm'e/Anuly-sls s | Advisory Committes)

and Recommendations
Daily Maintenance TCC Spare Parts
Activities = Inventory
Income and
o
1 [ . Expenditure Report _
57 - -
Cash Register and
. . Budget Request to

Expenses =_— Accounting =] Budget Required =1 DPWT PPCH

Management

15
4,10 TCC Activities by Section
Anabysis/Plannin Develof of a datak of urban transprt by converting CCTV camera images of TCC and PPCH
Y = 9 into traffic data. It will be useful for TCC activities and for formulation of urban transport policies of
SEchice PPCH and DPWT.

Operation Section Through PPTMTC training, wider range interventions of traffic control systems will be possible.

Maintenance Introdudtion of Preventive | ion idering the out cing to private sediors
-Improvement of Corrective /Accident Inspection

*Improvement of Spare Parts Inventory

P

Management
Section

Finance; Personnel
Section

Through effective use of spare parts inventory. to grasp necessary maintenance costs in advance
and speed up accident recovery.

= == LF
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5. PPTMTC Training Plan

Due to the soft components of the Grant Aid, TCC staff has general operational skills and knowledge. With
the strong support of PPCH and DPWT, TCC has been operating sustainably from 2019 when the signal
system was handed over to Phnom Penh to the present, but it is hard to say that the current SUMIDEN
system is fully used. In order to minimize the occurrence of signal system accidents and accidents repair
time by maximum use of current signal system, conduct of training will be implemented in line with
Phnom Penh's traffic control system and traffic conditions.

(1) Traffic Management

* The signal system is one of the traffic management measures, and in order to eliminate the urban traffic
congestion related to many factors, comprehensive traffic management measures based on cooperation
with not only PPCH and DPWT but also many related agencies are required.

(2) Operation and Maintenance Management

*Current maintenance management in TCC is accident response and corrective maintenance. An efficient
and effective preventive maintenance such as regular inspection is required.

(3) Communications

-Since the communication network (OFC) consisted of a one-stroke loop, it suffered serious damage due
to frequent disconnection accidents.

+JICA-PIiBO Project has taken measures for OFC network redundancy. However, the issue of disconnected
location not being identified remains.

17

5.1 Training Plan of Traffic Management
(1) Stakeholder and Capacity Assessment

Stakeholder Assessment: Coordinated and systematic traffic management by (i) Law maker, (ii)

Policy maker, (iii) Regulator, (iv) System manager and (v) Enforcer.

Traffic Law maker

Road manager

circulation (Traffic sign) (NR)* Khan (LR)
Parking Law maker Law maker (Urban Road manager  Enforcer
management (Property) road), Regulator (NR)* Khan (LR)

b (Land use)
Pedestrian Law maker 5’ Law maker (Urban  Road manager
improvement (Road law) 3 road) (NR)* Khan (LR)
Demand Law maker :;;— Law maker (Traffic),
management (Land use) = Regulator (Land

use/Traffic)

Public Law maker, Network manager,
transport Regulator Service provider

(CBA)

18



Project for Capacity Development on Comprehensive Traffic Management Planning and

IVI ETS Traffic Control Center Operation and Maintenance in Phnom Penh Capital City (PPTMTC)
METS Research & Planning, Inc., Inernational Development Center of Japan and Oriental Consultants Global Co., Ltd.
II )‘ ﬂ Joint Venture
L] il Project Office: Phnom Penh Capital Hall, Monivong Blvd., Khan Daun Penh, Phnom Penh, Cambodia
TEL: +855 23 430 053

(2) Training Needs

From Stakeholder and Capacity Assessment and interviews to concerned counterparts, the following

training needs are identified:
0O Improved capacity to develop strategic planning for traffic management,
O Improved organizational capacity to implement strategic plan for traffic management,

0O Improved instruments (such as by-law, order and manual/guideline),

0O Understanding of good practices of traffic management exercises in developed and developing

countries,
O Trial and error and gaining experiences through pilot project implementation,

O Improved coordination between/among central government and the different local governments.
19

(3) Training Plan: Methodology (Intensive training, OJT and Pilot
project)

Intensive Training: Learn good practices of traffic management exercise in developed and
developing countfies and éxamine applicability of these practices into Phnom Pen
OJT: Prepare instruments to examine some of traffic management measures

Pilot Project: Test these instruments thru implementation of pilot project(s)

_Intensive Training | ___OJT___|  Pilot Project (Tentative)
(%3]

= £ v @ e
of ZEPEEos €E5FR:
38 3 8ccge 38 ©8acg
%. = =e E 2 ‘% = Bl =g o 2
Traffic circulation O o O O  One-way system and
improved parking control
Parking management ©O O O O O O O O Onstreetparking contract
Pedestrian improvement O O AN ) O  Transit mall and improved
walkway
Demand management O O
20
Public transport O (@IS O  Intercity bus terminal
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5.2 Training Plan of Traffic Control System
(1) Training Outline of Traffic Control System

Number of Training: 2 times  (First Training and Second Training)
Training Timing: First Training: Aug. - Sept. 2022; Second Training: Feb. — Mar. 2023
Contents of Training: First Training: Operation and Maintenance; Second Training: Pilot Project

1 Training (Aug. — Sept. 2022) 2™ Training (Feb. — Mar. 2023)

Basics of Practical
Operation Aspect of For the Pilot Project
Operation Implementation

Operation

Suganuma & Hong

A SUMIDEN B Suganuma, Hong, Machida & SUMIDAN

Maintenance C

Ona
Mainte- (1) Daily/monthly Report
(2) Preventive Inspection
(3) Corrective/Accident Inspection
(4) Spare parts inventory

Suluel] 3Y31 40 SIUI0)

nance

2

(2) Operation
1) Basic Training of Traffic Signal Operation

Lectures on basic knowledge and practice about traffic signal planning and design will be given
to TCC staff for better traffic signal control in Phnom Penh.
[ =]

STEP 1: Determination of Tentative Intersection Geometry and Traffic METS
Signal Phasing Pattern

1Ry
STEP 2: Traffic Signal Control Planning g/

— . ocaon

STEP 3: Detailed Planning and Design of Intersection Geometry This training aims at the
STEP 4: Detailed Planning and Design of Intersection Leg Geometry ;Taffgﬁg:]igts?)ft{]cai :}_t;f!rz C

STEP 5: Planning of Coordinated Signal Control staff can plan and design the
traffic signal control by
STEP 6: Examination of Measures for the Traffic Demand Fluctuation themselves.

<Typical Procedure of Traffic Signal Planning and Design in Japan>

STEP 0: Site Analysis and Determination of Traffic Control Method
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2) Practical Training of Traffic Signal Operation

1) Site survey of saturation flow rate and traffic volume
1.1 Counting at TCC (using CCTV video image)
1.2 Counting at site

2) Site Survey of Congestion Queue Length and Vehicle
Density in the Congestion Queue

Site survey
3) How to revise the current settings without construction SUMITOMO
3.1 Arrangement of parameter ELECTRIC
[1) Cycle Connect with Innovation
(2) Split
(3) Offset

(4) Fixed second

3.2 Arrangement of Time Zone
(1) Revision of the applied time
(2) Addition of new pattern

3.3 Arrangement of Actuation
(1) Extension
(2) Revision of minimum time

4) How to check the history data when a local controller malfunctions

23

3) For the Pilot Project Implementation

1) Signal phasing plan and split design at intersection

METS
Experience the design procedure of typical 4-leg II()JT
intersection g

ocolonaL

2) Improvement of intersection control including the revision of signal phasing

METS

center and information that requires field surveys Ilal
2.2 Field Survey g

2.1 Arrangement of information that can be collected at the traffic control

ocoionAL

2.3 Discussion with data arrangement and the countermeasures
SUMITOMO
_ ) ) ELECTRIC
2.4 Design of signal phasing plan Connect with Innovation

24
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1. Basics of Maintenance

At first, the basics of maintenance management

(3) Maintenance Management

Management of Traffic Control
System

-

are explained.

1) Outline of the Training
for Maintenance
Management of Traffic
Control System

‘ 2-1TCC Activities 19 - 21

e

2-2 Issues of TCC Activities 19 - 21
(1) Lack of Protective Inspection
(2) Lack of Equipment for Repairing
(3) Lack of Budget Allocation System
(4) Lack of Coordination between Relevant Agencies

-

Maintenance Management

‘ 3. Contents of the Training of

TCC activities from Dec. 2018 to Dec. 2021

Issues are summarized fram activity results of
TCC staff from 2019 to 2021 considering the
basics of maintenance management in Chap.1.

Based on the above issues, the following four
items will be summarized as training items for
maintenance management (by roadside,
communication, and TCC equipment).

b 2

E S

¥

b 2

4. Daily and Monthly Report

5. Preventive Maintenance

6. Corrective/Accident
Maintenance

7. Spare Parts Inventory

- Based on the daily and
monthly reports used by TCC,
revised ane will be developed

with examples from Japan &
the Philippines.

* OJT is also conducted.

- Conduct the training on
preventive inspections that
are not currently being
done at TCC.

- OITis also conducted.

- Identify the problems of
current repairs and accident
inspections, and provide
training on corrective
inspections.

* OITis also conducted.

- Development of spare
parts inventory form by
referring to the examples of
lapan and the Philippines.
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2) What is Maintenance Management?

The purposes of maintenance are as follows:

1) to make the equipment run smoothly free from defects,

2) to prevent failure, and

3) to recover the function immediately after failure occurs.

In order to make the equipment trouble-free, it is necessary to perform feedback statistical analysis of
failures and attempt to improve equipment, construction methods, and materials.

In order to prevent breakdowns, preventive inspection is necessary, and inspection cycles, inspection
items, and inspection methods must be defined and carried out systematically.

In the event of a breakdown, the situation at the site must first be grasped, and in parallel with that,
immediate repair must be carried out.

26



Project for Capacity Development on Comprehensive Traffic Management Planning and
IVI ETS Traffic Control Center Operation and Maintenance in Phnom Penh Capital City (PPTMTC)

METS Research & Planning, Inc., Inernational Development Center of Japan and Oriental Consultants Global Co., Ltd.

II ,‘ Joint Venture
(,] il Project Office: Phnom Penh Capital Hall, Monivong Blvd., Khan Daun Penh, Phnom Penh, Cambodia
TEL: +855 23 430 053

2) What is Maintenance Management?

(1) Preventive Maintenance

In order to maintain the performance of the equipment and prevent breakdowns, the following inspections are
performed:

1) Normal inspection

Normally, the inspection work is performed without stopping the operation of the equipment, and if it is
performed at regularity, the period is about once every three months or once a year as a standard.

2) Detailed inspection (Once a year, this is subcontracted to SUMIDEN)

This is an inspection work that is performed by stopping the operation of the equipment and focusing on
where failures occur more frequently than in the normal operation.

(2) Corrective Maintenance

In the event of a failure, inspection and repair must be carried out immediately. For that purpose, it is
necessary to improve the failure repair system and failure repair technique. When repairing a failure, be sure
to create a failure repair format, perform statistical analysis of the failure, and manage the history of the 5
device.

3) Training Needs

Based on the activities of TCC staff during the 3 years since the start of operation of the
traffic control system, the training needs of maintenance management are as follows:

(1) Improvement of daily/weekly/monthly reports for accurate records of TCC staff daily
activities and corrective/accident activities,

(2) Introduction of regular (preventive) inspection,

(3) Improvement of spare parts inventory for equipment and vehicle arrangements
including inventory inspection and regular purchase of necessary equipment, and

(4) Cooperation with related organizations including traffic police officers and for

redevelopment work, etc., it is obligatory to submit the work schedule and contents to
DPWT in advance.
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4) Training Contents

1) Daily and Monthly Reports
Fill out the appropriate form for daily activities, and record for analysis.
2) Preventive Inspection and Maintenance

It isdnecessary to carry out preventive inspections to detect and avoid serious accidents
in advance.

3) Corrective/Accident Inspection and Maintenance

Fill out the appropriate form for corrective/accident activities, and record for analysis.
4) Spare Parts Inventory

Inventory management of spare parts is one of the important activities to keep the
traffic control system operating normally, such as quick recovery after an accident. This
includes how to prepare the purchase request.

29

5.3 Training Plan of Communication System

The most frequent accidents of traffic control system in Phnom Penh in the last three years have
been related to OFC. Since the OFC network is one of the most important traffic control system
infrastructures connecting the TCC and the intersections, and accidents are unavoidable, the
main focus of the communications’ training is to minimize the number of OFC accidents and
OFC repair time. And the at the same time to improve the system that is less likely to cause
accidents.

Based on above, the training contents of the communication system are as follows:

1) To minimize the OFC repair time, project team purchase OFC repair equipment such as
Ground Resistance Meter, Fusion Splicer and Optical Time Domain Reflectometers including
vehicle for inspection, and conduct training how effectively repair the OFC network, and

2) To minimize the number of OFC accidents, maintenance activity of communication system is
conducted together with examination of key performance indicator (KPI). 30
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(1) Training Contents for Maintenance Activity of Communication System

1) What is Conservation Activities?

There are two types of conservation activities, which are maintenance activities such as
preventive maintenance and post-maintenance to maintain the system in a usable state, and
improvement activities to improve the system.

2) What is Key Performance Indicator (KPI)?

Various numerical values are used to maintenance and improvement the quality of the system.
Those numbers are referred to as Key Performance Indicators (KPlIs).

3) How to perform Conservation Activities?
Performing system maintenance activities is the implementation of each item of maintenance
and improvement activities. For instance, conducting regular Inspections and recording the

results are part of preventive maintenance. Those results are to be verified and reflected in
improved maintenance, leading to effective maintenance activities. —

1) What is Conservation Activities?

Conservation
Activity

Maintenance Preventive Regular
Activity Maintenance Maintenance

IN THE FUTURE

Predictive
maintenance

Post-

Maintenance UNTIL NOW

Improved Improved

Activity Maintenance ON DEMAND

Conservation

Prevention
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1) -1 Type of Activities and Description

Type Description

Preventive Maintenance Maintenance of a method that estimates the life before a failure and prevents the failure.

el Bl e e Maintenance method (time-based maintenance activity) that determines the cycle from the evaluation
4 of conventional failure records and maintenance records and performs each cycle.

Preventive maintenance method (maintenance activity based on the condition of equipment) that

Pre.dmtwe manages the deterioration tendency of equipment by diagnosis technology and takes the best
Maintenance measures at the optimum time before failure.
Post-Maintenance Maintenance of the method to eliminate the failure when the failure is found in the equipment
X Maintenance activities aimed at improving equipment that is less prone to failure or improvin
Improved Maintenance T P 9 equip P P 9

Activities to predict and predict matters related to defects and failures using past maintenance results
Conservation Prevention or information from the planning and design stages for equipment, systems, units, assemblies, parts,
etc., and incorporate measures to eliminate them.
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1)-2 Example of Improved Maintenance

Improved Network Redundancy

" . § .

L3 ibility of di of many
local controllers from TCC might be significantly down.
(No local controller is disconnected from TCC on the blow exampile. )

By i

Therefore, if any two (2) points are disconnected, all local controllers
located in such points are “down (not under remote control)” from TCC,

e T

[ehe ["" f:g . r" e ‘

| RING-A | ‘ RING-8 | [ RING.C | | RING-D | | RING-A | | RING-B ! | | RING-C I I RING-D |

o ) il i s oda e P o ] ] 1 | - . o pro
: ‘ = = - I

|- | Pl Ly L] | L] Lped L]
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2) What is Key Performance Indicator?

What is MTBF, MTTR, MTTR, System Availability Rate?

= MTBF denotes Mean Time Between Failure, calculated by taking the total time a piece of
equipment is running (i.e. uptime) and dividing it by the number of breakdowns that occurred
over the same period

*» MTTR denotes Mean Time To Repair

= MTTF denotes Mean Time To Failure

« System Availability is expressed as a percentage of the actual operation time divided by the
total amount of observational time. In other words, it's the total asset uptime divided by the
sum of the total amount of uptime and downtime.

How to calculate them?
+ System Availability Formula:

System availability = uptime / (uptime + downtime) * 100
+ MTBF Formula:

MTBF = Total uptime / # of breakdowns

35

2) -1 How to perform Conservation Activities?

By Using Key Performance Index

| January 2022

w |wiE|E
S| 5Elgaw
5 |a3|3E
Name of Intersection |~ | m{s{inl o ml o3/ |4 3l 2 0 = o2 | {0 || (R|RIR| B | E|% §
i L
ICHROY CHANGVA R/A 31 31 0
31 31 1]
31| 31 0| Legend
31 31 0
3] 21 2] Normal Operation
31 31 0
31 31 [ OFC related Problem
31 31 0
a1 31 [] 3 Local Controller related Problem
Type of 5 :
31 31 0| Probietn including Spare Parts and
31 31 0| Damage of Signal Lantern and
31 F1 0
31 11 1 4 EDC Problem
31 11 1
31| 31 [] Other Problmes
31 % 0
KABKO MARKET 31 31 0|
31 31 0|
[Total 558 [508 [ 4 Duration More than 24 hours
System Avalablity Rate(%) 91% of the
MTBF(Days) 127 Problem Less than 24 hours
Mean Time between Failures 36
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2)-2 How to perform Conservation Activities (Case Study)

Current Issue OFC disconnection cannot be recognized at
O,
Even if the OFC is down (up to 5 places), the
traffic signal is still functioning, and OFC
disconnection will not be noticed until there are
further breaks or traffic signals are down.

. e L

Countermeasures to current issue

iy inataong | Bt of Sacamction ol mamy
s o TCC g B4 SRty S

S | I Lz

The traffic signal goes down due to the

1. Currently, both L2 and L3 switches have OFC connections second disconnection.
from two directions. Create a mechanism to alert the TCC
when one of the connections is down. (Change existing e e e
settings or add equipment) s i i o O o i

tair T s = oo

o =
2. In the same above case, develop a mechanism to log the =l =
event in TCC when the connection is Down. Ll e P | dree L
P [ P
3. Install a separate OFC cable ring for cable monitoring oo « ‘
Downtime occurs at traffic signals in the above 37

area in red.

2)-3 How to perform Conservation Activities (Case Study)

Countermeasures in Current Issue

Alternative 1 Alternative 2 Alternative 3
Measures by OTDR

Estimates the disconnection

Automatically generates

point
o it

| wman | [ e [f | -

Alarm sounds at TCC when the Maintain a log at TCC when the Install a separate OFC cable
OFC is disconnected. OFC is disconnected. ring for cable monitoring
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