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1.1 BB HE8n
Goods Movement of Shanghai Port
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O E#E#2010FE S RERB T E 200697 MrEs, FHBEK16%,
HIKERF NS, KEHAE—. EEIINMETEHRE RYET LiEE
IR B

O In 2010, the container cargo’s throughput of Shanghai port ranked 1st
In the world, the total throughput at the Port of Shanghai was 2.9
millions TEUs , 16% more than 2009. Goods from all 31 provinces of

China (Include Taiwan) were handled or reloaded in Shanghai Port.
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1.2 20104 _E¥BBAB BN
The Shipping Movements of 2010

JJ

O 20104F, #EiH B ISMRARE o270 IR, HA R B3 H /MM
FEUCR1T0T IR, HEH AT RS AERECON 100G IR, 37 o gt
H AR AR SR 62, 8%FN37. 2%,

O In 2010, there were 2.7 millions vessels called at the Port of Shanghai,
1.7 millions vessels were outport vessels, the proportion was 62.8%,

and 1 million vessels were internal river vessels, the proportion is
37.2%.
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1.3 2003-20104F EigISMHAREN K&
Vessel Call Increase During 2003 to 2010

2003-2010 Vessel Call
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1.4 20064 _FiHE R
Emission Inventory of 2006

S0, Emission Inventroy

NOx Emission Inventory
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1.5 EWHERERZEN

Relevant Laws and Regulations
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Wor b (L#Wsei (e NRIEMERSIFERBER) IMED) .

> MBIEER. BRRERE, A XRMAERSHEBEF R e B EAN R RER. B3R
ZH, TEBARERNME, REEIIH. RENEERE, TR SHBEE
BHEFR.

» Lack of systemic management

> Lack of emission standards r =R

» Can not meet the requirement of emission control



1.6 PR F H IR
Target of the Study

b EEEE M TS R HE R S B R 2 H 4 A

Estimate the ship emission and its spatial distribution in Shanghai Port
X HTS SV HB R & 2 TR A

Estimate the emission from port activities and its spatial distribution in
Shanghai Port

T TR AR B K ST S M HR B 0 3R

Propose the control countermeasure of the emission from ship and port

activities ,_
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Overview of Shanghai Port
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2.1 FigEHEiIE
The Location of Shanghai Port
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2.2 BEHBATEIX X
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Administrative Division of Shanghai Port

« BHEHEHE X 4 AP E RN A TR A X
SNERIGRE. KIL. UARBRBLY THESEE
HE, HLBEEREH,

W FEREMTBX BFEL) FIEENER
HiE, B TEERER.

*There are 2 administrative division in Shanghai
port, outport and internal river. The outport is
defined as the area within the jurisdiction of
Shanghai MSA, include the East China Sea in
Shanghai Municipality, the Yangtze River in
Shanghai Municipality and the middle and lower

reaches of Huangpu River.

The internal river is defined as the watercourse

mwithin,the jurisdiction of Shanghai Municipal MSAes

Main
Channels
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Red lines means the channel:; the blue lines means
the channel
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The Outport Administrative Division
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2.6 LigHEBEXER

Shanghai Port Overview

O Z20094EK, LIS IHA &REBBELAALA11004, &R LEAL
213004, HAgBERMEEHBA404.
O Up to the end of 2009, there were 1100 outport berths and 1300 internal

river berths in the Port of Shanghai, which have 40 container terminals.

O Z2009)K, WL EAI260K, HPEREFER (AHEL T
JBEAI265K,  HEMESKEM (FREL) 235%.

O Up to the end of 2009, there are 260 port unit in Shanghai port, and 25 of
them are managed by SIPG.

O Sk IAEERPIMD R B, BB, FRK. FiE.

O Cargo handling equipmengt includes: bulk cargo, con‘
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cargo, passenger transportation. p—
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Typical Cargo Handling Equipment
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2.10 EVEHEAERE2R

Ship Categories

11|

O AR 2 9 58 A RHAT PR A A
O SMEMM D N=2R. LEEEBITHER. SEEAR XL ARME.
O The main vessel type of Shanghai port is internal river vessel and
maritime shipping vessel. The maritime shipping vessel is divided into

3 categories: ocean-going vessel, internal river vessel and coast vessel.

o | 2 114 \
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X 3% HEARSRTY AERAFRR
Area Vessel Type Vessel Characteristic
I MContainer Vessel, F3HHMDry Bulk
SRR Carrier, HUHMEBulk Cargo Carrier. ¥ MuMiChemical
Ocean—GoingnVessel Carrier/Tanker. JH#20il Tanker. ZHF@&MMultiple-
Function Vessel. Z#MiRo-Ro Cargo Vessel. #a#Tug-.
B EReefers. WALSMELPG Carrier. FHAhOthers
B FEX DK NTARAE | 2488 /BDry Bulk Cargo Carrier ZEZRJEFerry. BffiBarge. &
AR Internal River Vessel HEZ M Speed Passenger. JHIAEO0il Tanker. ZMfiPassenger
Outport ( within the jurisdiction . BEIEFMContainer Vessel. #EMTug. RN, Bk
of Shanghai MSA) fBulk Cargo Carrier. HA#Others
Z= B AEDry Bulk Cargo Carrier. HiEZMiSpeed Passenger.
AR VHE0i1 :l‘anker\ Bt ARBulk Cargo Ca‘rrler\ %4&‘%%
Coast Vessel Container Vessel. 3a#Tug- %ﬁﬁ)%%Multlgle—
Function Vessel, TFEMEEngineering Vessel. Z&NERo-
Ro Cargo. FHAthOthers
v v
AT Wﬂ%ﬁs Z= B MEDry Bulk Cargo Carrier. BfEBarge. ¥EAETug. WHRAR
Internal Internal River Liouid C ) HAOth
- Vessel 1qul arrier- thers
r | 368 T PR US T oo’y

Monitoring Center
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Contents of the Study



3.1 BIEHRAR

General Content

T e _EHET DA R H BN A &

IR AR, REXFEEVIEE

TR KA TPl

The content of the study is to survey the emission status from
shipping and port activities. After then, the suggestions, and the

economic evaluation of the emission controling countermeasures can

be given.

o | 2 114 \
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3.1 BB RAAE
General Content
® HIWAEMLE Data base:2010
® BFFEIXIK Scope:
o MEITHUARSHEBXIAT (FHWLFE/KE) Shanghai
Municipality+Shanghai MSA jurisdiction( include Yangshan
Port)

® BOMMHEERLY Pollutant:
® NOx. SO,» PM. VOC. CO, #BCO,ZE =S4

(GHG) .
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Summary of Methodology
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3. 3 AHFFT AT R

The Study is Divided into 4 Sub—projects

TFHAEL: LSS OERE RN AR
Sub-project 1: The Investigation of the Emission Status in Shanghai Port

© FUIREE2: BigT AR L VOCsHEBEIR A & BT A
Sub-project 2: VOCs Emissions from Typical Terminals In Shanghai

© TS ¥ O AR HRBGS J e P A SR B AR M B A I SRR R R ST

Sub-project 3: The control, strategies, suggestions and practical analyses for the impact of

the emissions from ships and port activities on the air quality in Shanghai Port

© TRA4: bEWEOMARHEEGT RWiEm X RE TP I

Sub-project 4:The economic evaluation for the ship emission controlling countermeasures

in Shanghai Port W74 @ LS

A W
B Y Shanghai Environmental
"~ 4 WMonitoring Center
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Preliminary Results
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4.1 FIRAEL:. BEEEORAEEIIVRAE

Sub—project 1: The Investigation of the Emission

Status in Shanghai Port
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logy of the Survey on the Emission
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Odogon
Survey form design
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Survey organized by MSA
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4.1.2 ¥
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SRYIEE A

Methodology of the Survey on the Emission
from Port Activities

I TAE 057 T Sl AT
Previous work > Investigation Data Processing

® [E 4 4h TR VR O HE W OV ETS oHF R BT

Literature Research o %3 & Data Investigation ®Emission Estimate
—ERIBEFH R EHIR — X NERZEHRE o HEHU 6] 73 A
Emission from HDV HDV Traffic Volume ®Spatial Distribution
— WAENL S 28 B HER — PR E AR A (liFE. BE o M REE KB
Emission from CHE - PR, FEFERRE. BT I W MR
—RERE 42K R HER CHE using Fuel (SFC, Quantity, ® Countermeasure,
Emission from Hotelling Ship Location) Strategy-Suggestion

O T B VR VA ® J(#E 4k 78 Data Supplement

Emission Estimation
Methodology
— R EH5Eby Fuel Consumption
— #1773 (CARB) by Power
O RBTRIE LI

Survey Form Design

—BXHNEREEW CPFHERK
ITBHEEES) V&D of HDV

— RN (%/E%Iﬂ%mji%kﬁ
BEFE) AE&AB Power

— AR FESTC of Harbor Craft¥ v /

O HER KN

Survey Organize




4. 1.3 MRS SR E R

The Progress of the Investigation on

ShlpS Emission
SRR T BRI R

Survey form designed

B EEERERART (LEEHCSERYHRELAER)
The outport ship survey organized by SHMSA
FiETEEREKBT (AMEHLTLRER)

The internal river ship survey organized by SHMMSA

BiE T 20104 A AR B
Ship Traffic volume provided by SHMSA

Hare T MARHEBOH ST

Estimating method confirmed

THE AR S A K HS R

Estimate the Emission from typical ships
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4.1.3 ANBTHERKIBIEN

The Outport Ship Survey Overview

Ll

- BN EEEER AR RBSNERH AR
RILTH1724y, BHETEIWCA2HY, BEIWER24%.
o 172 survey forms was sent by SHMSA, and 42

were replied.

o 100~ | 500~ | 1000~ | 3000~ | 10000~ 5nnmi| i
499 | 999 | 20900 | 0000 | 49000 Rl b
T2 B fA - - 1 2 - - 3
SRl - - - 1 4 5 10
BT - - 2 - 8
BN A 1 - 1 3 - 5
RS 7 2 1 2 1 13
St 21 L B T ON
et : | FRidiemetia
If-_:'?_ﬂﬂ- : 5 * 4 Monitoring Center
Eha - - - - - I
HAt, - - - - 1 1
1T 10 . 5 8 12 5 42




4. 1.3 WTMEARTS SYIHEBOR BRI

The Internal River Ship Survey Overview

- AETSHIHESHISHITE, FExF23sEM
REEEAT T A HERE
« The survey was organized by Shanghai

Municipal MSA during May 1 to May 15, 238

internal river ships have been investigated.
B TR B 2

T AnE
S iy prly 300LAT | 300 (&) Bl 500 | 500 (&) Bl tooo | 1000 &AL
H BT RN T HniR ) 183 45 5 5
e E (e 2493 639.7 824.0 5304.0
i Bl b il el 6135 6160 6160 HOWE200ZC
FHEME (FRAE) 127.1 220.6 308.0 003.8
PP T E () 1.7 105.5 23.2 108.0
FFA T RRETIR] ]S 10.2 12.7 1.3 10.0
HILERE (%) 10% 10% 30% 30%
HeFgE L FETIR] (-)FT) 4.0 24.0 43.0 200.0
WA D#EH D#52H D#5H D#5H
MERE R (FHARD 2.6 31 3.6 5.0




4.1.4 20105/ RN AL 4> AR

Statistics in Main OutPortShip Characteristic
and GT of 2010

20104 3 B MR 2L
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4.1.5 B53YHHE T

Emission Estimation Methodology

ERERERE
ERERERERERERE Science
Emission Investigation Literature
|
S ERERERE EREREEEEN
- ki Act Load Factor -
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| |
A % A
S En?isfiomn DEED
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Factor FCF
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4. 1.5 BEVHEITIE
Emission Estimation Methodology

HEAR: W=MCRxLFxAct
W = AR CT RO kw-h)
MCR = & ZhHL 4 Tha
LF = gk Kl GRS S ek i EUAED
Act = T AEH}[A]

E =W x EF x FCF xCF x107°

E=HuiE (Wi/4E; t/year)

EF =HEA - (Ga/FFis g/kw-h)

FCF = #ARMEZ IE K1

CF = HpgdzhilA 7 (s 1 kR 5 221D

| 7 i A B e
| Shanghal Environmental
Monitoring Center



415 SR BT
Emission Estimation Methodology
AEAHEG AT 3 TR 44

4 operation locatings
1. ﬁﬁﬂﬁ{kiﬁ Cruising:

TAERT [8=AT #E + A& 35
Act=D/V

E L5 BAE30%-85%
LF of ME is 30%—85%

HYLAEE TR, ZREKR
LF of AE is differ from ship

types

18 F R SR

Using Exhaust Boiler

2. E%E?ﬂﬂ{k Maneuvering:

TAER R=B SRR = i

Act=Maneuvering D/V

FEHLH FAE3%-30%

LF of ME is 3%—30%
HL S N

LF of AE is larger than
Crusing

EHTIERBNE, PR
Boiler is turned up when the
ME’s power is lower

4.

3. EHFIRS Loading&Unloading:

TAER R N E A
Act=Survey Data

B8 o34 e A AP IR AL 2 S G
FOTHAL, FEHLL

ME is off except some type of
ship such as Tanker

HHLH TR, SAEBK

AE is used as generator, and
LF is larger than Crusing

WP R

Boiler is on

{ZEHIRE  Berthing:

TAER R N AE A
Act=Survey Data

EHLFAHL

ME is off

ﬁﬂ%ﬁ% , SEBK

AE is d“as geri%raltt)%’f‘,.1 afd
LF is arger'than Crus1ng

B IrE

Boiler is on



4.1.6 WIS R HOA L

The Progress of the Port Emission Survey

 WEHEVEHE Survey scope confirmed: — —

- Bk BAIIR2605K, Hp. HEREBSER (& ’
Rk TRBEAL25%K, Heikih (BRMkL
) 235%
260 port company, 25 managed by Shanghai
International Port Group, and 235 are
managed by other company

- WREZE. Q% BEmR HEBR30xKEA, AFE
AHTEEN.

Excluding the terminals for military,

4 @ LGRS

A v
B Y Shanghai Environmental
= _4 Monitoring Center

official use and Shipyards



4.1.6 WL RYIHBOR AR
The Progress of the Port Emission Survey
 MEITE AHVE Estimating method confirmed
A. JPARLYE Estimate by Fuel Consumption
B EHTIHE
Estimate total emissions
X HE R [8) 73 AR AT 3 A

Spatial distribution Analyse
B. 31 /7% Estimate by Engine Power
Pt e D S | i i i

Estimate the emissions from typical terminal
N sl @ LS THERE N AR

\,‘.v N Shanghai Environmental
* 4 Monitoring Center




4. 1.6 W OITLLIS RATHOR 2 R

The Progress of the Port Emission Survey

- HEEEWNSE Survey Content Confirmed
- BXERBEM Heavy Duty Vehicle
o R Type ZERE Volume WX N FHEE Average
Speed
- BXRMEE A2 Cargo Handling Equipment
o ¥t SFC. W& ZMType. #li&)] Manufacturers. ZM
SE#IIZE MCR
- ZEWMEAE Berthing Vessel
« Wifr GT. AEAEEE Quantity. “FIYIEIAETE
Average Berthing Time # =N RE

Monitoring Center
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4. 1. T DR LT5 IR BCA BB i

Port Emission Survey Overview

o FHEVEE Survey Area:
- WEBMRSA TRMEILEE. RBLER. KILORERE. siMEE
R, KX, B BEL/NE. DEL S,
Terminals in Puxi, Pudong, south coast of Yangtze river, north
coast of Hangzhou bay, Chongming Island, Changxing Island,

Hengsha Island, Xiaoyangshan Island are investigated.
 FERKBIEM Survey Form Sent&Replied:
- HEIERBORAER19447, JEEU1004r, [EWZRIAF]51. 5%.

194 survey forms were sent, 100 were replied.

€ E= LS vl

% ¥ Shanghai Environmental
F A Monitoring Center



4.1.8 WK EIHBOTE A
Estimate Methodology of Port Emission
RENETFEAR: I= EFXCX106

—DREMERYHRE (MH/F)

—EF R HBR ¥ (G2/H)

—CIEERB IV SRR FH/$)
Zh H1EHE AR E = Power x Act x LF x EF x FCF x CF

—E = HBE&E (/5

—Power = KBNYLIIZE (hp or kw)

—Act = WERBATHE] CDEF/4R)

—LF = S5 H T
—EF = #Hi A ¥ (¢/hp~hr B& kw/hp—hr)

f b 5 TR AR AT o s
—FCF = BRMBIER T r e

—CF = Heudzml B+



4.2 FURE. i AR SLVOCsHE B IR A EHT 53

Sub—project 2: VOCs Emissions from Typical

Terminals in Shanghai
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4.2.1 TAE#ERE Progress

SCHR TR

Literature Review

* HEBUE 2R Source
Categories
~ BT IEL BIVOCS HERC IR /T
7
- . B4 BHERW
TRRFEAFIE

* HeGH AR Emission

Estimate Models

- BASF AR ER AT

* HEBEZEHIXFR Control

Messures
- HHENH
- BHINENLE

HBIR A E

Emission Sources Review

* W HE R Questionnaire
* I A NV AR A
Port—-scale Survey

* SEHUIREIEER Field

exploration
o MBI IR
Detailed investigation of

emission sources

HEB &A% Emission Estimate

* HERE M E TR
« BAIMVHRE L E

o SRR ANV HRBIE FIBL
LN

S B

Total Emission Estimate

HE A 1A HAL B TR

Emission Factors Localization

Vv
HERBCHE ] %o SR

Countermeasures

v
IR KL FTAGS

Economic Evaluation
/_r .'-“? N &% 11/c
WA Y :

( y / ¥ Shanghal Environmental
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4.2.2 LRk eNVHTRIRRER R
Overview of Source Survey—internal River
Port Company

-JHE ALK AN, Ef16xR4NY, BEIRENS51. 6%
31 internal river port companies have been investigated, 16 companies had
the survey forms replied




4.2.3 NP ERE LA R
Location of Internal River Liquid Cargo&bulk Terminals
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4.2.5 E¥ERMEELVOCsHER S B A
Estimation of VOCs Emissions from Internal
River Terminals in Shanghai
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Petroleum loading losses

,1o4q L0OSSES Of petroleum internal floating roof tanks
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4.2.6 VIPHARGER
Preliminary Conclusions
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4.3 TURMES: LI O MAEERES BRI
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Sub—project 3: The Control, Strategies, Suggestions and

Practical Analyses for the Impact of the Emissions from

Ships and Ports’ Activities on the Air Quality in
Shanghai Port
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4. 3.1 FHILEREFEVI PSR
Preliminary Results of Air Quality Monitoring
at Yangshan Port

o SKFERF[E] Sample Time:
- &2 VWinter: 201141 H13—19H; #FZ Spring: 5 H10—22H

o XFE{YES Sample Equipment:
- Andersen K EXAESS Large Volume Sampler
- RPURAL BN YRS PM Sampler: TSPFIPM, ;
- DUSTTRAK 85337E4ME Realtime Monitoring: PM;,\PM,

o KFEEHi Site: ¥EIL

o XHEHE Quantity: FL53Y, &XZFE Winter 144, FZFE Spring 394
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4.3.2 XFER LA

Monitoring Site
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The Proportion of Each Elements in Aerosols
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4. 3.4 SBEBILE BEEES T GoRARLE)D

The Proportion of Each Elements in Aerosols
> SEBREAPEEITTEANNa, Fe. Ca. S, HA:

Na, Fe, Ca, S are in the major proportion
> CafiFe. AISREHHLFE, Na. MgEERBEEFEIR, MSKE N AREIAREE
RERHHEBSE N NTR

Sulfur is mainly caused by fuel combustion, ship emissions and
other man—made sources

> XFREEHHIFe. Ca. AlSE (45.4%) BHEETESREN (34.3%)

The proportion of Fe, Ca, Al from the earth in winter samples is

larger than in spring

> Nau®ESE (22.4%) EFHE R TLZE(11. 9%)

The proportion of Na from ocean in spring is larger than in winter
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4.3.5 [ERITR BERES T GuRAREE]D
The Proportion of Each Elements in Aerosols
FHEIZATTSPSPM, Xttt
The comparison between TSP and PM, . samples of the same season
>STCRIETSPH I LLBI B B/NTFPM, M, IFASTEFEEEEER/NT
2. SUmZH BRI

The proportion of sulfur in TSP is far smaller than in PM, . samples, sulfur

enriched in fine particles.
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The proportion of trace heavy metal elements in PM, ; samples is
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4.3.5 AE[MHPICRIRERT L

The Comparison of Different Elements’ Proportions
in Different Airs
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5. MRS &N

Questions and Suggestions
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Questions

1. EEMHEBETFREFEEARHML
The localization of the EF of OGV

2. PRAT M R B HRE R T BB
How to confirm the domestic Ships’ EF
3. FeAHHEEBO e B 05 i
The methodology of testing the realtime emission of a ship
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