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NICHCHA RUANGRUM : REDUCING THE ORGANIZATIONAL CARBON
FOOTPRINT OF THE TRANSPORTATION DEPARTMENT. ADVISORY COMMITTEE:

NAKORN INDRA-PAYOONG, Ph.D. 2024.

This research aims to study methods for reducing greenhouse gas (GHG) emissions.
The term "carbon footprint" refers to the amount of GHGs emitted by individuals, organizations,
or activities, which contribute to global warming. The case study company is a logistics service
provider (LSP) with over 87 years of operation. Its headquarters are in Tokyo, Japan, while its
main office in Thailand is situated in Bangkok. The company currently operates 50 offices
worldwide, offering international transportation, customs clearance, warehousing and distribution,
road transport services, and logistics solutions.

The research results show that testing an EV (Electric Vehicle) truck and comparing
fuel consumption with electric power usage on specific routes within the company’s
transportation department over a one-week trial period indicates that if the company replaces one
diesel truck with an EV truck, it could reduce CO2 emissions by approximately 86.57 tons

per year.
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2. CO Footprint reporting period
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= LY U o 2 = % é’ d' = g’z
MIANHININU FHIVBITUINAWEUNINU (Flow chart) YUNT (WBANHITUADY
' 9
mMshaulussazaszuiums lasisuaaaauna lldaaremevesmsmuuadunma
v 9
WIVNILUIUNTVOINITINIUIN (Routing) U uwun Idnadeulszaninmuessn EV
1 d Aa A Jd Z}, [ a
(Electric vehicle) Uoauaaziusua dszansmulumsminaonss onsinisus lnna
. Ay a (% 9 A o a [ d‘ 9J % (%
(Consumption) IOIWAY Cover NUAUNY tay/ Wseautiuilsunasumslenaunununaaau
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@use li i ldnsudgilassalunszurumasnaaeuiued1ed Taslisvazidoaasil
1. fmuausiunageusoussnniiain liihdwmsuauvewmanniis nagou
Ui 22-26 UNFIAN W.A. 2567 G115V Estimate routing 1aLI10ALIDEANINGIVO
>> Route >> Import and export: AAA
>> Parking (Yard) LCB
>> THIOW >> QC 459
>> Charger station >> Near LT NGV station (Laem Chabang)
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W.A. 2567 1781 10.00-12.00) Tag 1) @115UNAADIUL 911U 2 11U (1D81AA1IU IUIU
1 MU LazaInaNaL S 19w uaz 2) dvsudunldeu viensalpnmu S1uau 2 My
(NA1NA19TH 1WA 1 MU 1AZRAINA AN 314U 1 M1U) §115V Estimate routing LA
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31982198 NINYIVD4

2. dasiurulumsisnunszuiums lufagiiu nanfe mathdeyanszuiums
0 ' D] A A D) A v Ay Yd o P
MOUUDILRUNUHUYU AN tazToyaineItesnnusen 1 ldnusmsinundunsiz
HDIAINAINUNAUNY

a 4 ) ]
3. AAT1LNNTEUIUMINAaeuld EV (Electric vehicle) 1iviuanIaAIuas
s A o A ' 9 o 1 o

m5vou tazaalsnaumuiidmuanie lu audeyawnaislsziu 5n (Routing) 637

a J
ﬂ'lﬁ“])"lﬁ/ﬂ‘l/‘lﬁ'l I1MT0 FUATD HUTUATD

For truck EV test drive:
1) Truck brand = SANY

2) Truck type = THIOW

3) Truck price = 5,900,000 Baht

s1gandgaciasa EV490-25 6x4 Composite Load
— w

ssuuduadau : =] Tnseada 300808
sseegnudaiuu) : 380041350 EaltUE ] Jast 360
Us:zansmw wdurhuguenanooudes (L) - <ig twannin Hande 75 du
ua: Undn dhriinsa nin) - egoo
rownSogogatnuion): 100 @iaoudy wadu Differential lock Interaxie differential
dhrdnsauussnn (GCW)nn - 50500 Interwheel differential
570 x 813 x o (LU} 7345 x 2545 « 3715 dumd 3 uruy
. drodw
audiu durHh / duxda (uu ) 515 /680 it A ke
iy Bu/ao mwanatu (') - 5737 wen twatHd asinusn (410-160)
SeH U 0TI (L) < (825 1025} WA NATIHE QSLIUSA (410=220)
ADUFIT WIS (UL} < 1370 wua 12R225
S::F0FONWL 255 e dhe Goodyear
e ABS/FCW 7 LDW ns:medo  Aluminum ri m (POMLEAD)
Dudaznonauna Air seat, High ceiling cop heod, Electric opening cop head COHMIUEN.  Slectric regenerative braking (tanderm) - ABS

Key Electric System

Rated/Peak Power 250/360kW
Motor Suzhou LEGO {Central drive) TZ38BXSLGEO3 Rated/Peak speed 1800
Rated/Peak torque 1300/2800

Motor controller Inovance KTZE1X3B55Y0I
Transmission FAST FEE240 {Central drive) FEE240 6-speed
shiffer Column - mounted shiffer (Adaye) ! 1]
Power Battery EVE Battery 0c 350KkWh
Charging Type
amawasuuuonaoss ANMANSNUNOSS

(BATTERY SWAPPING STATION) (DC CHARGING SPOT)

6'! S:g:19a1071$9 -
! (ccs2 Type)

50 ui (20-80%)

NN 6 For truck EV test drive
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Routing:

1) LCB => Laem Chabang port >> Customer at Eastern Seaboard (Rayong)
=> Container yard => LCB/ Import

2) LCB => Container yard => Customer at Eastern Seaboard (Rayong)
=> Laem Chabang port => LCB/ Export

- Location = LCB Branch

- Date = 22-26 Jan 2024

- Estimated route 4 trip per day, Total trip = 20 trip

- Distance per trip 74 km, Total distance 1,480 km

- Cargo price 5,000,000 Baht/ Trip
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ACTION CONCLUSION
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M99 1 Joyamsilasy CO2

I Diesel Emission | (Diesel) TTW | Co2 reduction | Annual t-CO2
Vehicle type Disel (itre) Factor (t- t-CO2/ t-C02/ reduction/
ese e CO2/K) | Morth/Vehicke | Month/Vehick |  Vehicke
10W THEV 2,063 2.585 5.33 - 5.33 63.98
6W EV 764 2.585 1.97 |- 1.97 |- 23.69
4W EV 410 2.585 1.06 |- 1.06 |- 12.71
v 4 %
YouamsITNaIu
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Basic calculation : CO2 emission & Fuel expense

Input Input Working | Input Diesel OlEShE) e
Vehicke type . Input Trip/Day . . | Electric price | KM/Month/
KM/Trip Day/Month | price Baht/Lter Baht/KWh Vehick
10WTH 120 2.5 26 29.94 6.70 7,800
oW 100 2.0 2 29.94 6.70 4,400
4w 95 2.5 2 29.94 6.70 5,225
Yoyamstauma

Y Aq o 1 = 1 ° A '
’i$EJ$1’1”Nlmzl,ﬁu‘I/IN‘I/lﬂlslfﬂluﬂﬁ‘lluﬁﬁ 5’3“3@l’3a11uﬂ13ﬂ]uﬁ\1 UAZATUIUNYIVUAN

MUUANTIU NZIU Day = 2 1187 Night = 2 1187 = 4 118/ I U51002100AA9A15199 3

A
HAgHNINN 8

A3 3 ToyamsauN1g

Schedule

Delivery truck
Trail

- Route 1, 2 AAA

Return truck

Time
22/01/2024 10:00

22-26 [01/2024

22

26/01/2024 14:00

23

24 25

26
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*#%%% Container yard ***
May be change according to job site.

Fadnun it Aa U
it W nedoum | Uiz | (fns wiaand) | v wld | uwawad (%) um wld | uweea® (%) | i (sasm
1 pANY 833 | U S
LB 70 1300 68 60
[p2R 59 545 57 %
PORT CiC2 49 18:40 8 25
LB 19:16: 40| 5
INGC Charger Station (leamchabang) 18:50 E1] ]
& ] 37| 2215 100] 7
AAA 24 2330 o) 7
0:] 87 205 86 25
PAA 7 zD 7 5.
;] 68| 400 67| 5
PORT C1C2 57 445 &7 5 |Total dsance
LB 54| ] 100] z 3
2 LE : ) gl
AT 9:30; 87 L ] 7
D OM 11507 7 3 7l #
@ 1307 7 430 & .
AAA 15:00: 59 545 57| 5
PORT C1C2 16:21 49 18:40 4 25
23/01/2024 LB 19:16: 40| 5
2301/2024 INGC Charger Station (leamchabang) 19:50 4 o
Bjo1/2024 LB 20:20; 37| 215 100) 7
Bo1204 IPAA i 94 2330 ﬂ 7
8012024 LB 87 205 ) 25
Bi01/3004 [EAA i 5 7 E
Zinifan4 L o8| A0 o) 2
B01/2024 PORT CiC2 57| 445 57| 5 [Total dstance
B01/2024 LB 54| 4 100) 7 ES1)
3 24/01/2004 Le 855 o
4012024 IPAA 87| 1r1o 4 7
24/01/3004 [¥ ARD OM 77 1230 7 6
2401/2024 LB 70| 1420 68 ]
2[01/2004 [B2R 59 1545 57 ®
2401/2024 PORT CiC2 9| 18:40 il 25
24i01/2024 LB 19:16; 40| 5
24/01/2024 INGC Charger Station (leamchabang) 19:50 40 o
2j01/2024 LB 20:20; 37| 2Z15 100 1z
24/01/2004 n 22450 94 2330 ¥ 7
24/01/2024 @ 0:10: 87 205 86 125
201/2024 Az 235 77 z 7 ET
24/01/2024 @ 3:25 68| £ 67| |6
401/2024 PORT CiC2 4:30; 57| 445 57| |6 [Total dstance
F4j01/2074 L& 515 53 74 jliy) 7 340
4 5(01/2004 H 83% g
250012004 87, 1r10 % 7
25/01/2024 77| 1230 77| L]
5/01/2024 0 1420 68 5 ..
5/01/2024 59 15:45 57| |6
35013004 4 1840 £ |5
5/01/2023 £ E3
50172004 19:50 4 o
250012004 37 215 10| i
25/01/2024 94 2330 94 127
25/01/2004 87| 205 % |
B)01/3004 77 E ] 7 [
5/01/2024 68| 400 67| Ed]
5/01/2024 57| 445 57| EJ [Total dsance
25/01/2024 54| 74 100) |27 ES1)
5 5/01/2024 8.5 o
B[01/2024 87| 110 ) 7
6012024 7 1230 Kl
%/01/2024 70| 1420 68
%/01/2024 59 18:00 57|
| 19
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IF Diesel Emission | (Diesel) TTW | Co2 reduction | Annual t-CO2
Vehicle type Diesel (fire) Factor (t- t-CO2/ t-CO2/ reduction/
CO2/kl) Month/Vehicle | Month/Vehicle Vehicle
10W TH EV 2,438 2,700 6.58 |- 6.58 |- 78.98|
6W EV 800 2.700 2.16 |- 2.16 |- 25.92
4W EV 410 2.700 1.11 |- 1.11 |- 13.28

A Y I 1 [ 1
1NA5199 4 uaaa i iﬂUiinﬂWﬁNTulh\IWW (EV) gnsnaamsilasey CO2

Y 3 1 A A o 9 dy a
ﬁ\‘]ulﬂlﬂuﬂfn\‘]ﬂ']ﬂ lllf]WIfJUﬂUﬂ’]ﬁﬁhﬁﬂ‘Uﬁﬁnﬂﬁf@lwaq

EV Trial result

A15199 5 EV Trial result

EV Trial Result
Total Trial In-factory Consumption

Type Distance Time Runai::_::‘:)'ime Ele(mﬁi)ty Ratio Routing
(kn'sl ‘hr:m' (%Wh)
o m;'; Ny | 1183 40:03 43:54 1566 o0z | oo lCBPoR- ?Q(AP_&L;QLS LIMP Haulge]
@k Nex | 1898 | 7125 | 643 2797|068 [ICETIE porc- AR~ OY - LGB [IMP Haubge]
(20%""’(“:)“‘_:",\‘9( 1,194 23:10 33:50 759 1.57 LCB - AAA - LCB
(40 m -rrFuC():‘Ik'ON) g8 ZE20 20:30 195 == tgg . g::gEgklfMé?nérlfac BKM.ZZ -LcB

NOTES:

* Carying weight during trial

* Rechargig time from 20% battery level

* Ideal running range of vehicles before rechargig i requieed.

10W TH [SANY]200 Kms / Round trp
10W TH [NEX] 200 Kms / Round trp
/

6W  200Kms/ Round trip
4N 120Kms / Round trp

10WTH 9,000-4,000 Kgs / Trip
6W 1,002,000 Kgs / Trip
4N 100-300Kgs/ Trp

10W TH [SANY]DC Type : 2 Hr 00 Mins
10W TH[NEX] DC Type : 2 Hr 15 Mins
6w DCType: 1 Hr40 Mg
A ACType:: 5 Hr40 Mins

With 150-kw qun
With 150w qun
With 90-kw gun

With 8-kw AC charger
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9 ¢
ﬂ1Wﬂ§$ﬂ9Uﬁ‘%ﬂ§iN NAADIVHADUNIIV 1IN

{ a %’, 4
AINN 9 NINTTUNAADIVUADUNTHITN
o A o ' -4
NG TEAVLUAINDIAINI 20 1loSIFUa
[ o 4 S I A
- szu15UeImeAvgaIaL Tagauysal (Battery level @below 20 1o 31gud)
- 291813001 60 A lamns/ %2114 (Could not go over 60 km/ hr.)
- u59da (MAY) Vazoonalanad (At taking off, less torque (power)).
=) 90, % o o 1 H
NUBIMe): 9931MIU3 10t uRsad 13y 10WTH, 6W Loy 4W ogh
3.2 nlawas/ ans 5.5 N lawAs/ ans 1ag 12.75 N lawas/ ans Aua1al (Note: Diesel
consumption ratio for IOWTH, 6W and 4W are 3.2 Km/ L, 5.5Km/ L and 12.75Km/ L
respectively)
[ 1 Aa v Jo { 1A ' a o Jo 1
- m Ilihaen Tadadesa Tue maeegh 6.70 1/ viiae (M Tadaden Tue) Tuaniun

NELT naviua @171 + auas0331359 = 5.70 + 1.00 = 6.7/11428)
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(Electricity cost per KWh is averaged across all of our NELT locations at B6.70/ Unit

(KWh) (Electric cost + Charger cost =5.70 + 1.00 = 6.7/ Unit))

A U
M3 B WAINY

Y o = a a 49! A = @
ﬂ1§‘1“]51/‘lf1\1\ﬂ‘11l"11’0\15ﬂﬂ§51qﬂ EV HUszansnmuinyu WenfSeumeuny

;4 v
ms lyemas oyamsldnasanliihaeszeznie (kWh/ km) uaasluaisied 6

A 9 [
A1319N 6 M 1FNAIU

10WTH EV TRUCK (SANY) 22-25 Jan 2024 _AAA route

Remai Battery . RATIO
Charge No| ~ Date  [Total Distance(km)(Infactory Time| Running Time (%) [ECE:SrZKrysEaKxgj Recharge duration| KWh K%h Remark
[Truck dashiboard]| L% KM

1 22-Jan-24 7 9:50 2:00 7% 4 0:29 0.92 1,09 |Day  Leadway -LCY Truck no have chassis

2 23-Jan-24 117 731 6:11 57% 148.33 1:08 127 0.79 Night

3 23-Jan-24 176 10:31 1335 37% A7.12 138 1.3 081 [Naght

4 23-Jan-24 131 il 233 55% 151.97 L1t L.16 0.86 [Nght

5 24-Jan-24 95 2:40 2:09 61% 7.8 1:21 0.77 1.30|Day Test charging (B' Grim)

6 24-Jan-24 115 203 434 31% 1.5 13 201 0.50 [Nght

7 25-Jan-24 255 5:50 7:07 7% 313.94 147 13 081 [Day

8 25-Jan-24 128 237 405 47% 178.68 1:9 1.40 0.72 [Night

9 26-Jan-24 166 6:23 3:40 26% 25118 1:58 151 0.6 [Day

10 | 26Jan24 153 0:00 134 51% 167.934 110 0.91 |Day

Total | Average 1183 40:03 43:54 1565.57 132 0.76 [** Excluded (1) and (10) ,Not have chassis (Not cargo)

** Excluded (1) and (10) ,Not have chassis (Not cargo)
0:00
0/
vl Date (/néerertery Ele:tter[er Start charge Total Charge |Usage Time! e (Charge Ratio| ~ Unt price Tot pree
Cha Bef time (KWH) Charge KW/ Minute (Baht per KWH
rge | Befor

1| 22/012004] 7% 0 12:50) 100 0 13:19 L4 09 P 246 7.00 | 500.08| Day

2| 22001204 57% 0 2.25) 100| 0 33| 14833 1.08 68 218 7.00| 1,038.31 | Night

3| 2301204 37% 0 20:23) 100| 0 2201 2712 138 % L0 7.00] 1519.84 | Night

4| 2301/204]  55% 0 445 100| 0 5:56) | 15197 8 7 214 7.00| 1,063.79| Night

5| 24001204 61% 0 11:22) 80| 0 12:43 7.8 121 81 0.90 o - | Day  BGimwaaaunga Liiunllih
6| 24/01/204| 31% 0 19:4 100] 0 2u14| 215 132 2 25 7.00| 1,620.85 | Night

7| 2501/204| 7% 0 112 100 0 13:09) | 31394 14 107 293 7.00| 2,197.58| Day

8| 2501/204)  47% 0 20:16) 100 0 245 | 17868 129 89 201 7.00| 1,250.76 | Night

9| 2601/2041  26% 0 8:10) 100 0 10:08/ | 25118 158 118 213 7.00| 1758.26| Day
10| 26/01/2024| 51% 0 1709 100] 0 167.934 - - LeadWay "sivfuenlil

A 1 Y o = Y o
INAITWNN 6 NUN f‘ﬂﬁsl‘;lfwaﬂ\ﬂulh\lﬁﬁl@ﬂiﬂﬂiinﬂ EV Nﬂ@ﬁWﬂTSi%WﬁNWU
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Y =\ a A [ 1 = 9 [ 1 A
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EV) 1 Taouaasliiud soussyn BV 1dndsau i AumitedTadaddn Tue) nndes
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GOy A RO
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YD B 1]

Pure » Tail + Container

dhedn 213 (10.8+6.7+18) du

Pure + Tal « Container «

theidin 313 (10.8+6.7+38+10) du

Pure » Tall + Contaner « Load
theidin SO (10.8+6 73 8-292) du
D

Pure » Taill +» Container +

thedn 413 (00.8+67+3.820) du
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