6.2 Countermeasure for automobile omission

6.2.1 Overview
Ifig. 6.2.1-1 shows the essence of environmental problems caused hy automobiles

in the eity of ‘T'ehran, and related countermmsures ﬂgalnst thom Acircle at lhe conlor

: o{' the page c-xplmm the followmg eight calegorloq mdlcalmg situations re}atml lo

_ aulomoblleq in 'lohran as followcz

®Road condition

B Geographical and méleomlogibal condition
_BAiut'omohile fuel .

8 conomic activities

@ Automobile technology

B'I'valfic infrastruclure

B Automobile user

The outer circle dc-.sm:'ibes sub-categorical situalions of those described in the
inner circle.

Arounnnd the circle area describod the present situations inchuling measures
being taken in ’1‘ehfanfcofres.‘s:pohding to those in the circle. The squaves painted red or
green explain countermeasure needed to impose the amenities and environments. The
countermeasures in red color ave technical ones aiming at improvement of hardware

such as an engine’ and gasoline, and those in green color are non-ltechnical

counlermeasures depending on people’s environmental awareness and PR activitics,

ele.

In the light of circumstances, a countermeasure against deterioration of raffic

situations and cily environments cannol catch up with rapid increase of traffic,

We have two ways to approach a solution for problems of urban Lransportation:

one is the approach 1o the supply side such as improvement of traffic facilities or an
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effeetive use of existing facilities, while and the other, the approach to the demand side
sitch as an appeal lo individuals’ cooperation and people’s traffic behavior. In addition
to the above ways, we examined issued on a car engine, car fuel, car maintenance,
improvement of car inspection Systér‘hs and a way lo introduce a car scrappage

- progran. These prdposals_ are tabled in Fig, 6.2:.1-2,
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-(3.2.2 Urban transportation and traffic countormeasures

(1) Enhancement of public transporiation system

Districts 6,7,11 and 12 are the centér parts of'l ehran whore gcvommont oﬂu:os,
business offices, buildings and markplq arc located. Citizens are commulmg from
mostly the suburbs to the center of the city districts are qutuatml by mo‘mq of different
lransportatwn Almost all commutmg vohlclos are prwato cars, buxos and hxns

- There are more prwalo cars than the puhhc transportation vohwlo‘z As people

park their cars on strooi@. or l)ohmd bulldmgs duo to the shortage of pmkmg qpacos,'

road parkmg makes streols narrow worsens traffic jams and prolong:: tmvohng tlmo

IFarthermore, such parkmg prohibils thr:- cily’s oconomic activities’, and causes

air and traffic polluhon with mcreqsmg noise 'md congestion.: For avoiding quch a

condition, it is necessary to expand the public Lransportation system as a matter of the

first priorily. As we have seen many successful examples in other countries. We would

like to consider how Tehran can improve ils public transportation.

1) Guidance to the public transportation
In order to activate the public transportation system, MOT nceds convenient

transportation facilitics and services from the viewpoint of convenience of passengers.

In the light of the situation of traffics in Tehran, the following countermeasures are
 the light, g |

recommended for MO'T’s consideration.

Il*‘a_ciii'tating passengers’ transfler 1o other means of transportation
ECentraliiatiml of management of the public transportation systems
R stﬂbhqhmg prlonty of publm transportation sysiem

B Appropriate investment for construction of puhhc Lransporiation syslems

‘The means of public Lransporlation in GTA are buses, mini buses, taxis,
railroads, troltey busses, and subways which are now under construction. :Using
mulliple means of transporiation, a passenger usually rides several public carviers lo

transfer until one gets to the destination. Under such circumstances, enliancement of
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park-mid-_ri.dns, bus stops and parking facilitios as’ well ﬁs time adjusiments for
transfer are needed so thal users can transfer conveniently without cumbersome
procedures. Because the public transportation mentioned above are run by different
management, passengers must pay their fare cach lime when they transfor. In order lo
‘improve this’ m‘nmgmg syqtom MOt needs to unite lho current administration and
management so Ilml opmlom of (hfleronl. manag,ement wnll be har momzml aml a W‘iy

to distribute fare carnings will be decided.

'l‘ho ponuhtlon of(he inner ’1 hran area rmchcd seven rmlhonq in 1994, In view
of the lmfhc situation ol"l‘ehran pursuing convenience and contfort by owning a car
will sugmﬁ_cantly prevent the city {rom devolopl_ng prope_rly am_l _l'nn_ct,lonmg efficiently
ang, as a resull, diminish the potential of the 6ity:. The availability a'ml.mlvancement of -
p'ub]ié t.mhs‘p'ortnl.iori not only alleviates lrafﬁ_c.-jams and air pollutibn, but.hélps [(;-
save expenses for transports and thus increases the cfficiency of o,uergy consmhption. '
fu addition, it will help the whole country of Tran save nal,il.:;al.iresourct»s al.u'l, as a
result, prevent the Earlh from becoming warm due to the greenhdﬁso effect."l‘lie ‘hublic
transporlation is an essential base of life for th.e aged, children and the diszib_led who
have no means of {ransporlation. In {erms of the cily planning of ‘Tehran, de'vel'opmbﬁt.
of public transporiation is an importantfocj'i.hol(l that aceelorates I.‘he'r.ul'\'ranéement of
the eity. |

F'rom this point of view, it is clear that MOT needs to take the primary
responsibility for improving the public tramporh{lon In the next section, we will take
up husse:, mini buses, {rolloy huses, taxis and qubwqys lo sel prmnty among Iho

MO'T’s connternmensures,

- In general, il cosls a great deal to n‘mna.ge pl:thl'i.i_:'lmnsportatioh’f‘_'l’h'e'ire are tﬁo_
FOVORe SOUrces: one ié a shll‘-sn‘xpporting accounting system whose pi‘ihcipal inconie is
fare revenues, am!_ the other is a system with éombihed incomé from fares and subsidy

: from lh_o. government and nnii'li(‘:ipali‘l,y. Developed countries tend to choose the latler to

secure funds for promoting the public interests.
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There are several other ways for securing i‘unds-f&r example, road pfi(’:iné;,
parking fees and jmrking meters, penally for violations of traffic regulations, {uel tax
and fines against air pollution. In ease of introducing the revenues should be used only
for improvenient and expansion of public Lransportaiion system. On the ol.her hand, it
is also important to nnko it known to everyone and 1o promote public '1warono<:q of.
their contribution to tho air pollution control through uqmg the publm tmnqporldtlon.

Sy«‘-tom and rquqmg fumls supportod by quch tax 'md ﬁno

2) Aclivation of lhe UBC bus
The UBC bus (mini- lmcz) is taking an imperiant mrt in the public transportatlon :
of 'fehran, to which all kinds of comtmcl ions, nnprovemonh and mnovalmn of laws

are indispensable. As for activation of the UBC buses, we will suggest the following

‘measures:

B Revision of price systems (l)iscbmil., Su[ipoft system)-
B Introduction and reinforcement of high Sp'eed buses (Shuttie bus)
Hnhancement of pnrk-and-ride and bus terminals

BOptimal location of bus terminals and bus stops

& Priority of bus lanes

B Extension of bus lanes

# | ntroduction of information systems for bus location

‘Tehran is enforcing a restriclion to keop private cars away from the cenler of the

' cily by soltmg vostricted areas and three park-and-vides (another f']mlnly is now under

conslmchcm) l* m‘thor we propose to introduce a transit-first policy which limits car

influx info tho ml,y by establishing - pdrk-and mle and “lmq lormm'ﬂq at main poinls

of trunk roads leading to the central city.
To cncourage people 1o use buses, we recommend considering a discount tickel
system and the “price revision” system tlo be initiated by the government and

municipalily such as a bounty system of carfare by the government and municipality.
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"~ Also, the priorily bus lane and increase in bus lanes are to improve traveling speed.

Furlher, it is desirable to choose the optimal location of bus terminals and hus stops.

The information system for bus location would also be effective for improvement of
passenger services and miniinizing their “}aiting time,

“For a discount hckot qyalvm, a rc-duco fare pass which tho Tehran mumclmhty

“used to issue !mnpcrahty in the past, is eonsidered desurablo A porson wnh a pass

qhould be on<=urml to mefor wllhout addmon'ﬂ cowt

Thaugh there are bus lanes on most trunk roads, firmly establishing the priority

" ofbus lanes is effective in._t_he present situation. According to TCTTS_a_nd TTTO; since
it is known that dedicated bus lanes or exclusive blis lanes shorten traveling time,
' néeds fOl‘.l(’.iW amendment to ensure 'th'o ﬁreferentihl_statug of a.b'u_s should 'b(,f E‘lpp[“ﬂlbd..
Enforéement by the irafﬁc police and the publicity lhrougli-m:isé media needé te he
slcppe:d'up. .

As trunk roads in ‘Fehran are wide enough' to have mofe.*than lhr.ee lanes, il is
casy 1o construct exclusive bus lanes. MO'I's i'mmo.d.iato. policy step should .en_co_urage

cilizens to take buses by extending bus lanes.
We also propose provision of betler serviees to bus users. Because of the inerease
in automobites and traffic jams, buses canuot run on schedule. The iniprovement of bus

stops and making the interior comfortable would help improve bus services.

Through the plan of the hus network and bus stops is undér the responsibility of

UBC or TTTO, the entire bus schedule eovering six disi ricls shbuld he r'cconsille'md in

accordance with the p:osporlwo lomhonq of shoppmg nnllq or hommg compomuls
being developed by the city of Te hmn Yor this purpoqo morc reqoarch is needed lnc'.od

on the person {rips survey and OD research on bus passengers.

3) Expansion and activation of trolley bus

Trolley buses are now in operation in the eastern part of Tehran and transporl
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62,000 passengers per day (1995). They are more effective means of mass-transit than

‘a UBC bus, causing le ss air pollution. At present, Line 3 is under eonstruction and

planned to run from lhe south to north. In the long run it is oxpecled to run ihmugh

the whole city.

it would be ‘desirable lo con‘;trucl a h‘o]ley buq l‘mc when dedlcatnd buq l‘moq

++ are defined, so that constructlon expenses will be saved by corwomng, a bus lane mto a
5 ttolley bus roule To exiénd troiloy bus lanes lhmughout the mly, thoy should be

: planned in co:msloncy with the stréel- wulonmg and other improvement projects wlnch

are being implemented. The Lrolley bus exlension project has several dlfﬁcultms

' mciudmg stmctural ploblcms thout mmhan slnps, laying of overhead wires, and
' amng comtruchon funds. However !Jlght Rail Transit (LRT), a variation of a trolley

~bus, in big cities in Kurope plays an important role in decreasing prwale cars and is’

successful as a means of public transportation.

The ﬁ\c’»asm'es for promotion of the trelley bus is similar {o that of the UBC bus;
it is particularly impérlant to congider the park-and-ride System anil the link to the
main ]ia'rkiiig lot, and l_hc troliey bus fare should not he very different from UBC bus
fares. l)osirably_pcnplb. should be allowed to transfer freely between a UBC bus and a
trolley bus with a pass.

Although a trolley bus was planned to go out of service on the grounds that it
blocked other automobiles for a lime in the past, it is now regavded as an important

sysltem indispensable to modern cities. We believe that the trolley bus will help

“improve the image of Tehran if it is closely linked to the UBC bus.

- 4) [niprovéﬁlé:}t_oflaxi system

 There are three kinds of taxis in Tehran: about. 25,000 painted taxis, which

“belong to the ’laxl Ougammlmn, agent laxis- roglslomd as a company system, aml

“owner-driver taxls. The taxi belonging lo the Taxi: Org,amzatmn is obllgqlml o

maintain the car. They arc assigned their business territory. Rece ntly a pelicy has heen
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implemented to encourage switching vehicle fuel from gasoline to LPG: On the other
hand, agenl faxis and private cars enjoy more freedom than colored taxis as to vehicle
~maintenance and territory.

Because the taxi plays an important role in hansporhtmn in Tehran, policies
" reducing air ]milulion addressing taxis have 1o he 'plannml in a way different from

- policies addressing other pollution sourees.

“The share of taxis is 20 %'_ofilm éhiire autemobile transports, tr'ahs.porting’S {o
: 3. 5miilion people a day.(laxi O.rgﬂnizat,ion -1995) In making a :policy-ﬂgainst traffic
poliution, necds of qu('h a great number of passengers should be taken into account.

‘Ataxi driver of the 'l'm Organization, for the time bemg is allowed to contmuo-. '
to work if they reniew their licenses at {heir expiration. In the fulure however, they
will be roqulrod to take some steps for decreasing air pollutlon as we wnll be discussed
na laler chapler.

In the meantime, the Taxi Organiz’aiion- should obligate all t_,he agent and
private laxis to register the vehicles and maintain: them in proper c'omzl.it,i(.)ns', and
facilitate llmm o use LPG as fuel. Bemdes, though these t taxies do not ll'we lhmr
business routes specified, their business lorntorws should be des:gnatod from the
viewpoint of econvenience of passengers transferring to othor taxi_s belonging the Taxi
Ocganization. As these taxis are used by several passéngt‘.rs jointly:. they am expected
lo play a unique role from the viewpoinls of efficiency and co.nvenience,- ﬁartiélly

resembling a car pool.

§) Tehran subway system -

The Tehran subway is now umler conslruchon or plaumng. cmmstmg of the B
Kast-West Line, the South-leh l,me Ihe Tehran- Kra_] Lmo and the’ Loop Line which
will circle lhe city ‘of Tehran, 'I_ho. subway has groamr transit polentlal than any other
means ofp:ublic Iransporliilib’n, and reduces lraveling time. Accor(ling to the statement
‘oflh'o. Tehran municipality, 1.5 to 3 million people are expecied Lo shift to the subway

from their present means of transporiation when the subway starts. The subway
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therefore will greatly reduce traftic congestion in Tehran. How to encourage people lo
use the subway will be an issue which will be diseussed in “6.2.2.(1)-1. Inducement to

encourage people Lo use the public transportation”.

(2) Expansion and modification of parking facilities

Tehran’ lmq I)lg park-and- udos and tmmmalq al threo placoq bctween tho _

' suburbq and cenier of iho city whoro people can change their mode of tmnaportalmn

In addil.ion_, there are many public p_arkmg faclmm.s in the city, including more than
250 parking lots which hold over 20,000 vehicles. About 2 % of all the vehicles in the
cnty secure their parkmg places in these zirking lots. Some 'vehicles, however, are

pa arked on lhc- {runk roads and orcnpy a lauo and others are parked behind streets.

‘An elaborately designed cily ltends to limit econstruction of parking facilitics on

account of desirable wutilization of the land. In Tehran's case, however, plans for the

“improvement and expansion of parking facilities are inevitable in order Lo alleviale

traffic jams caused by decreased voad areas on certain conditions.

For the purpose of improvement and expansion of parking facilities, the

following four proposal are made:

B Increasing parking areas and facilities
[n consirucling parking [facililies, there are some restriclions concerning

capacity and canstructidn expenditures according lo the traffic volume of surrounding

-roq(ls aml pohcy ‘of land Ub(‘ A heroforo in expandiug city parking facilities, it is

nocosmry that open ':pace& ¢=hould he used within lhe }nmtahonq established by the
MO'F’ land use plan. 1t is also proposed that mullﬁl-story pm‘kmg garages be bhuilt and
that parking facilities bo placed underground of roads and parks l*urthormoro when
new government bmldmga. office bu:ldmgs, hotels and residential buildings are

constructed, they should be furnished with parking facilitios. lnstallai.mn of an
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announcement board on nearby roads for indicating location and availability of

parking facilities is also effective.

BIntroduction of parking melers

The introduction of parking métm_'s, parking tickets, dial clocks, park locks and -

so on is proposed for pavking for a relatively short perigd on open spaces or roads
where traffic is not heavy, although it is not practiea! on Lrank roads where traffic is
heavy. The lmurs when these parking fac:htmq are open should be carefully set

according to the traffic condition on the roads.

l()bhg'mon for govornmenl and prwate office lnuldmg to hwo p'n'kmg spaces
(Obligation for car owners to have parking cpaces)

In Japan it is m'uuhtory for ovory car owner to havo a pqumg space regardleqs
of whother the car is for public or privale use (this syslem is callod arag,e
certification”).  The police enforces this system and a 'parking_spacc certiﬁcala’ is
nccessary for the purchase of a vehicle. |

"This syslem reflects Japan’s particular situation ef very limited road spa:cés.
Althongh the system is rare in the world, it has been successful (The certifications

totaled 10,710.0(}0 in 1994). Such a system may be worlh considering in Tran.

HReducing private car commuling
Reducing privale car commuting is another incasure to be' considered. In

addition 1o this, if the use of public transportation is promoted, much money is saved

by dispensing with consiruction of additional parking facilities. To drive company cars .

back to workers’ homos mmply because their work pl‘]CC‘ have no spaco for parking

“econlradicts the Id("ﬂ of active ulilizalion ofpubhc trampmtatlon

Asite from the above-mentioned measures, it is proposed that violations of
parking regulations should be tightly overseen in the following manners:

_Installation of "'V cameras in districts where traffic jams are caused by illegal
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‘parking as well as warning with loudspeakers.
_ Control of illegal parking should fecus where on no-parking zones, intersections of
trunk roads, crosswalks, bus stops and so on violations are most thn;,mouq and

troublesome. V:olators should be arrested or their cars ‘:hould be towed away.

(3) Modlﬁcatlon 0!' road %lrucl,ure

Concenlrahon of the vehicle fleets ina parhcnhr area or m'ul causes traffic.

jams in urban dlstricl& Velnclos eqlmcnlly concentrate in mtomoc(mnq and merge

- areas, where hotlleuecks tom! to occur and the incidences of traffic jams and traffic

'u:mdonts are mosl frequont TTTO and ']"I‘C‘(, hfwe proposed oiahorato plans to MOT"

and many offorts nu.ludmg tho lmp:ovoment 0[' intersections 'mtl Lhe installation of

raffic s:gnals. are being ma(le

Morcover, il is suggesled that countermeasures including adjustment of traflic
signals 1o traffic conditions, introduction of left-lurn tanes, and introduction of
separated sidewalks by green belis be taken into consideration for the purpose of

smoolher trafiic flow on roads and at intersections.



6.2.3 Traffic management system
(1) Traffic control

Kven if devices for vehicle control and reads management are introduced and

improvement, of interseciions and traffic signals is made for the purpose of smoother

traffic; their effect ivienes's would be timited, unless vehicle traffic deniand should Le

~reduced. In this section; the following measures for reduction of vehicle traffic volume -

are explained. .

E} xpansion of rc-«.trlcled areas in the CB[)({“entral Business Dmtnct)
BIntroduction ol'an ad(hhonal restricted area during rush houm

Restrictions on \«’O}IICIO.‘_; enlermg the restrlctcd arca as well as pnrttcular romlq

in al (hy or llurmg limited hours are popular in many colmtr!os as countermmquros-

agamqt vehicular lral‘hc increase. MOT {akes similar countornmasuro - specifying an

arca in the conter of business districts where the entrance of passenger-vehicles is

restricted from G a.m. to & p.m. on working days (from ;Satilrtlaj to Wednesday). MOT |

intends to extend the restricted area in the northern or eastern districl. It is
recommended to give priority or a car-driving privilege to downtown residents and

workers of local companies in the center part of the city.

H'i'raflic zone system
The idea of the system is to divide the center of the cily into several traffic zones
to make cach area accessible only via a loop road which surrounds the eenter parl and

o traffics between the zones. This sysiem has been adopted in many Euwropean

countries and has been successful. Boundaries between zones have only a slight -

difference in height, so that ambulances and patrol cars as well as buses and trolley

buses can cross them.

In applying this system to Tehran, furlher consideration should be given to what -

trunk road should be specified as loop roads in compliance with plans for the UBC bus

and trolley hus routes. The feature of the proposed traffic zone system is as follows.



Before implementation [ ‘Afer implementation

1. Traffic of vehicles is
restricled among zones.
_ L o 2. Zones are accessible only by
'j | _ [,_,?5‘3?13@3‘9;] _ ' } _ I way of a loop road. ;

s “{oop road ' \/ \/

Codbe | \CC’) w'

i
e

J/ U

b

© Trafic barrior

L. Physical barrier -

- e.g.) bump, curving road

2. One-way road

3. Exclusive _lisé by pedestrians

4. First priority is given (o public
_ransporiation

S . Free movement of
" | vehicles anong zonos

Bintroduction of mﬂd.pricing system and arvea license syslem
The road pricing system is a measure designed lo alleviate traffic jams by
charging tolls on drivers who drive downtown or enter into Lhe center part of the city.
Through the 'sysl{'ﬁm, revenues will be gained and can be spent on improving public
t'ran.sporla'lion facilities, _romls and so on.
In implementing the toll sysiem, a reliable method of avoiding traffic jams at
the toll gat.os' shoul_d be w:orko.d oul, as well as controlling misdemeanors such as
: :p'a'ésiﬁg through without paying the toll. A prepaid card system is effective for these
3 E=ol_Jj.:e(:ti\.r'es. According to the statistics of many countries that introduced the system,

teaffics volume in the downtown aiea has decreased b to 10 %.

M Establishing a traffic contrel area

(Alteration of lane widlhs and creation of bumps)



This measure aims lo improve conditions in residential areas as well as in the
center of the cily. Vehicle speed is to be lowered by speed bumps on roads or by twisting
and curving roads in target arcas. The entrance speed of vehicles should also be
controlled by narrowing lanes at the entrances of target arcas. Although vehicles are
' permitto_d to enter these are:is s'paml is k'o.pt al a minimum within the areas as drivers
muql, restrain their driving becauso of presonoo of spood lmmps and twisting roads.
.(,omequonlly, vehlcular entr'mce to these areas is lhacomagod while bicycle l’lll(’l‘b

and pndcstnans are little al'leclc(l arid move safely in the areas.

(2) Improvement of the traffic control sysltem

MO’i‘ has a lmfhc control center in TTCC which pmv:dos cxtuens with traffic

mfmnmlmn and also provndes the police officers with tho mformatlon necessary lor o

their controliing activities. The followings are the medsures to be taken to achieve a

high-quality system are shown below.

HImprovenient and optimization of the traffic signal system
B Controlling signals on weekdays and during particular hours of the day

B Iniroduclion of oplical sensors

Traffic signals can be controlled by using existing traffic counters h:jcl AADT
vehicle sensors. During rush hours, however, the timing of Lraffic signals should be
adjusted manually by police officers who may control traffics directly. In order lo
control traffic efficiently in areas with many intersections and sql_aares‘,'_tll'm' measures
stated below should be taken. It is estimated that, if a proper (‘:ondit'ioh.is met, about

5% of pollutants will be decreased.:

_To change the controlling methods from spol control to a route control of area

control method.
__'fo prepare several patterns of signal liming according to the day and hour,
"o automate the selection of these controlling patterns according to the Lraffic

conditions based on the information gained with vehicle sensors installed at
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merging points or at intersections.

Improvement of the sensors measuring traffic volumce-and traffic counters
iucluding by use 6fsupcrsonic and optical sensors is imlis']mnsnble o betler _cd_nl.rol of a
'sigtialing system. It .is necessary 1o analyze the information oblained from these
- sensors and makq a .da_lab'as'e of signal'controlling patlerns-; mn ort_let" to apply the most '

suitable pattern in accordance with the traffic conditions. .~ . . .

Aside from the above-mentioned methods Lo be used to control individual signals,
computerized total control of the system is becoming a notable new method for

controiling traflics and has heen successful in many countries.

Mdnitqring traffic conditions with a rg'moie control camera
E()onti'ollilig vehicles spec.d'.am'l parking (in cooperalion with the p‘blico)

| ’I‘V monitors have bemf installed at more th}m 50 main intersections in Lhe city,
where 'lr.aﬁic c.o'm.li'tions can now be observed on screens in the TTCC traffic control
center.
The centers main Lask is to provide citizens with traffic information via radio and also
provitde MOT-related orgallizaiiozls and police officers with current information. By
means of the above-mentioned monitoring device, the follbwing warnings may he

issued via loudspeakers:

_ Warnings to drivers who do not enter intersections safely.
. Wamingé to drivérs'who cul in a lanc or zigzags.

e Warnihgs {0 passenger car drivers who uge bus lanes.

; l{edl‘iersts td drivers to slgj\v down ﬁear intersections.

_ Warnings againsi illegal 'parking.

M Iistablishment of traflic condition information system and so on.



It is indispensgable to provide drivers with information about traffic regulations
‘in-order to secure safe, smooth and comforiable traffic conditions. Typical methods of

communication, in addition to radio broadcasts, use road signs as deseribed below:

_Type of information - Contents

Routs gmdos place names, structure of roads,
distance and time required (o the destination, fave ete.

Road guillo

Road qldc mfnrm.uluu Parking guide, the sights, event guide ete.

iraﬂlcmfprmahon ATraftic jams, traflic acmdenis ete.

Restricted arcas, reﬂrlcled lanes, one- -way streets, speed

o (limits,
l{oad mformahon ~ jRead surhce ‘conditions, no thoroug,hfarp , falling s slones

chulatio'ns

\\’calhor mfornnhon Rain, snow, wind, fog ete.

Others

' Wai‘mnga {shppcn roads, crosswinds)
Tacancies of parking spaces

The TTCC Radio Payaﬁ\ Brb:’:dcasting has. been mit._l‘u')riz_ed by the city: and
"~ worked éai.isﬂ‘lctorily. 'l‘rafﬁc _éiglis, on the oth'o.r:_hand, are in short supf;iy‘ and some of
them are broken or not ¢learly drawn. The im_pro've'ril'é'_h_t éf traﬂ‘n_&: signs l‘o lleces$ary. _
For improvenient of traffic signs, the installment of larger-size signs and introduction
of overhead and overhang signs are deéired,: as well aéiﬁnprovement of the éxisl.'in.g
inspection system of traffic signs. In addition, improvement of the device for providing
information is indispensable, including more use of various displays that adjust Sign.}s.

1o the changes in regulations corresponding lo the hour.

If proper measures are taken, such as the above-mentioned trafiic contvol
system, reflecting timely traflic infoermation, il becomes possible o prevent iraflic
bottlenecking by distributing and guiding vehicles properly, leading to smooth and

comfortabile traffic Nows.



(3) Distribution of traffic and improvement of traffic el'ﬁcimicy

The followings show several measures dosigned to improve vehicles” '
performance and reduce incidences of traffie ja_ms and air pollution by dev_ising
cffective ways to use vehicles and by evenly dlbl[‘lbllhllg traﬂlc which tomlq to

concontmto during particular houm andon parhcular areas.

- | l’r&h\ibition of left turns _
B Establishment ofse.para_tioxi ionbs (pféhibitic}ﬂ of U-turns) .
Bl{e.ve.rse lanes . _
The above-mentioned measures ave for the achievement of smooth traffic ﬂb\_#

“uging existing traffic facililies in such a way that effectiveness will justify ils cosl.

Vehicles turning left and making U-turns despite heavy'traﬂ"m greatly impede
lrafﬁ f'lows 'l‘horoforo it a' road is nol wide enough or other proper measures such as
improving q:gnnls for the loft turn or specifying left turn lanes are infeasible, left turns

and U-turns’ should e prohibited.

A reverse lane system may be applied to the roads where traffic is concentrated
in one direction dur:ing patticular hours as in the case of Tehran’s trunk roads. Furlher
discussion is :needed whether the center lane displacement methed or the reverse /
one-way lane method should be chosen. I hus lanes are also sel up, roads can be used
more effectively. Because many trunk roads in the cily have the center zones which
separate the lanes. running in one direction from those in the other, careful
consideration should be made whether or ﬁqt the reverse-lane system should he used

" in the light of s'p_o.(':iﬁc' sjtuatio:is.

' ﬁlntroduchon ofﬂetho
This syslem has been carried out in many counirics and haq boon successful as
an effective way to avoid traffic concentration during particular hours such as the

merning and evening commuting hours. Varying commuting hours and the intensive
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working sysiem are most popular. Such syslems are expected to play an important role

in improving traffic conditions and are worlh considering for application in MO™T.

_ Varying commuting hours _

~ This systeni allows workers to vary the time when they start or finish work so
that a cbnbentration of “commulers *c’;m be avoided. In MOT, this ‘sy'sleini was
implemenléd about ﬁvg years ago, but was abandoned due to its strict ;iroéédure and

the customs of dropping school children on the wéy to the work. Because the purpose of

- introducing flextime is to keep traffic flow constanl, the improvement and wtilization

of public trani:porlation is a necessary procomlition. Therefore the reintroduction of

~ the system should be (Ilscmsod along with promotlon of puhhc transportatlon in

consideration of the p'lctt experience,

The hati(mal government and MOT should lead deliberalion of the system and:

carry oul the public refalions activities to encourage companies and the general public

to adopt the system.

_ Intensive working system

This systen allows workers Lo work for many hOll;’S on pd_r_tiéular days and less
hours on olher days, provided that the agreed total number of hours are spent al work
cach week, leading to reduced working days and consequently rediiced t'rﬂ.fﬁc jams.
B Sharing system
Enhancement of a commuter bus

Car poo]‘a and van pools are effeclive methods in wlnch sovoral (‘ommulms qharo
a ride to reduce use of commutor vehicles. The countries, t]nt adOpt aml promote t]ns
system offer the pr mlo;,od parking and fare rights to poolors

Though the. byqtom works well with taxn in '1 ln':m only a Small numbor of
buses are charlered by the g,ovornmont orgnmmtmns 'md big compamos 'l‘he syslom
should also be propagated by the national government and MOT: through public
relations activilies which’ encourage companies and the general public to use the

syslem.



{4) Improvement and strengthening of car inspection

“Air Pollution Control Act (1995) states that all passeng,or cars which access to
tho traffic-restricted arca are obligaled 1o have mamlenanco mul inspection every 12
months, and also in case of ch‘mgmg of ownership, the car lns to be inspected. It is

said, however, that only 25 to 40 % of {Irwera actmlly comply w:th this duty. i) Im :

qtatlstlcs indicates a great threat to vehwle s.‘afety as well as aun unpodlment in lhe '

.queqt to reduce air pollution. As regular mqpoctmn and m‘untonanco of vehicles is lhe'-

duty of their owners, some proposals to encour’ag,e complmuro are stated below:

E(,omplotc mlplemenhtlon of car mspectaon with penaltlos

No penalty is currently imposed on owners who fail to Imng in lhmr vohmlos for

' mainlenancé and inspe’ct_ion cxcept for‘ 10,000 rials ﬁnes iniposed by_ the police. Police

~ controlis not vmy strict an:l thus many owners neglect their duty.

in order {o ensure the complolo compliance, it is indispensable to oqt'lhh::h
01‘ganimt10ns in charge of régistration ofvehlcios so that the national governmoent and
MOT can know the to[al. number 6f vehicles. In addition, laws need (o be made
obligating vehicles purchasers lo register their vehieles when purchasing regardless of
whether it is a new or used car and to buy obligatory car insurance such as vehicle
compenéation insurance. .
A (laiabéso's_llotllpi be made by collecting the registration data. After the database is

made, the next steps may be as follows:

Reporl‘s conccrning vehiclc compensation insurance need to be sent fo vehicle

owners ovory year as woll as tha notice for regular vehicle inspection and maintenance.

Ownom qhould h'wo tholr cars mspeclod and maintaimad and present to’ MOT the

,corliﬁcalion which pmves that the cars have l;ecn Ih rongh inspection and mamlenance.

‘Should owners neglect this duty, lhey qhould bo (loprwed of their driver's licenses.

The cost for re;,uhr inspection and nmntemnco in T hmn is 3,000 rials per

‘vehicle (fixed) plus 1,000 rials for each cylinder (varied), with additional charges for

sbam parts.



If any appropriate charging system is introduced providing proper privileges to certain

- groups of people, the inspection and maintenance will be promoted.

Elmprovement of inspection facilities and man-power development
These are Lurlcnﬂy 90 mqpechon and maml.onance workshops for HlltOlllObll(“:

' '.m:l 80 for molorcydoq in the city, which are not enough to carry oul inspeclion aml

maintenance of all vehicles, As MOT is plantiing, at least iwo times as many as the
current faeilities should be constructed as soon as possible. Morcover, each workshop

should be staffed by qualilied engineers who have special knowlddge in ‘vehicle

engineering and are able to maintain a high level of technology in the inspection and
" maintenance of vehicles. At the same time, the emission standards and emission
controls specificd by the national government and MOT should be ohserved through

the inspection and maintenance.

BCar inspection check-ilems

The targels of inspection and maintenance are body, painting, wipers, mirrors,

bumpers, clutch, gears and so on-acéording Lo the items of the TVTHYs inqlmc'tion and

the inspection center’s check-list. The impechon is carnod outhy m'lmly lookmg '1t the

external appearance and therefore the time taken for the lll"*pCCllOll procoduro is vory _

short. In consideration of needs for the reduction of air pollution and the safety of the

vehicles, detailed inspection of at least the following items is hecessary:

System : S : Chmk items

Power system | enging, oi), fuel system, radiator _
Steering 7 - wheel alignment, power stecring system

pedats, hand break; hose and pipe,
: brake drum, brake shog, brake disc
l’mwrimmnuwon gedar - | cluteh, transmission, shaft

Brake

 headlight, horn, clociric \\mdehlold wipers,

Eléctrical system
) - defrostor, baltor)

Buffer system : " [ thassis spring, suspension
Tire: o air pressuce, tread

o ‘ & boost contrel valve(for blowby gas),
Smoke and harmful gas protectors fuel evaporation protector,

oxidation catalyst
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- As anillustration of il.ems: for:inspeétion and nﬁinten:nhce,"the items Lo bé
checked in regard to private cars for every 6, 12 and 24 months in Japan are listed in
“Table 6.2.3-1~2 respectively (the term maintenance is distinguished from the tferm
inspection: the former is carried out every G and 1‘3_ months, while the l%x’(_ler every 24

months). Figure 6.2.3-1 shows the sc_qu_c-.nce‘oft_he inspection process.

B Creation of a car dat‘ibﬂ‘%(‘ for policy planning -

MO is planning lo mlmtluce velnclo emission dpncuty rogulahons in le city, -
‘which are fo-be led by 'l‘V'[‘lB and AQC(, A database should be made based en the |
mformai:on collected wh:-n cars are inspected so that a p:opor (lenqlly value can be

spcmﬁe_tl.



- Table 6.2.3-1 The inspection and maintenance standards for passenger car

Power sycter

Ol

T———______ lnspection intervale & manths 12 months 24 months
Chéck peint and item —_— finclude 6 months itema) (inctude 12 months items)
1.Condition of acceleration 2nd 1.Conditien of engine stait and \ . :
i~ s Valve gap by thickness gage
Hling vnusual noise
o 2 Exkaust gas of €O, HC and M |2 Condition of acceleration, idling.
Engine . X : .
on idle stste engine stop and knocking
3.Condition of exhaust gas
4.Condition of air cleaner element
irt of o} snd quantity il deak

Fuelsystem

Fuel feakage

¥.Link condition of ca rbu retas
altachment :
2 condition of t‘hroltle vahe nn-i
choke valve

3.Fuel injection pressure and
injection eondition of nozzle

1 Fuelinjection timing and -
injection quantity

| .Liquid quantily .

Liquid leakage

Dirt and damages of radiator cap

Radistor X and radiater valve seat
2 Loosenezs and damages of fan
. 1.Play and loosgness

Handle 2 Checking the condition of

o operalion

' : 1.0itleak
Gearbax 2.1 gosencss of the altachment

) 1 play, lovseness and damages
. " Rod and arm 2 Cracking and damages of the dust]
Steering eystem | beot(sealing boot) of ball jeint o

. ’ ) Checking the condition of
Krnuckle y ’

conneciion

Wheel alignment

1.Wheel afignment camber, caster

by tester .

2 Revolutign angle of the right and

Power stegring

Looseness and damages of belt

. il Iéak anni__qi‘l_quanﬁ.l_v :

1oosenézs of the attachment

Brake system

Hrake pedal

1. Play and gap with flcor board
2 Workiag condition of brake .

Hand brake

Coancitions reign

Working conditien of brake

Rod and arm

Hose and pipe

condilien

0] Yeak. damzges and attachment

P’lay, looséness and damages

Reservoir tank

Viguid quarnitity

Master cylinder
Wheel oylinder
1¥zc caliper

Wheel eylinder and the hiquid
leakage of dise caliper

Working condition, abrasion and
damages .

Brake boosier

Working conditicn

Brake drum, brake shoc

-}1.Gaps of deuin and lining
2 Abrasion of brake shoe and hmng

Abrasion and damages of drum

Braka dise, brake pad

1.Gaps of dis¢ and pad

Abeasioh and da n\aées of dise

Power

tranemission gear

Clutch

Play and gap fron Aocr hoaed

1.Working condition
2 Liquid quantity

Tranzmizsion

03} Teak and cil Guantity

1.losences and damage of
altachment )
2 Deterioration of allachment

Propel shalt and drive-
shaflt

1. Loozeness end damage of
attachment

2 Cracking and damages of
univergal joint and dust boot

I Deterioration of attachment

2 Deterioration of ¢entee universal

" lioint

3 Deterioration of center bearing

Differential gedr

0l }eak and oil quantity

Electzic system

Igaition

1.Condition of ignition plug
2 Igrition Liming

1.Condition of ignition plug

2 Ignition timing

3 Condition of refay

1. Condition of distritbutor rap

5 Performance of advanger{retard)

h
Rattery

Liquid quantity

1. 8pevifia gravity

Electric wiring

2 Connection condition of terminals

" [Eooseness and damag.. of

attachment :

ﬁeadhghl
Turn eignal nduator

Working and performance

tlera
Windshisl wipers
Defroster

Werking and performance




Table 6.2.3-2 The inspection and maintenance standards for passenger car

[~e—=——T__

Inzpection intervels

- Check point and item

6 months -

12 _monlhs
(include 6 months items)

214 months
inciude 12 months llem-)

Buffer system

chassis spring

Damages

Attachment and
connecting part

1 Lsosencss and danmage of
allachment :
2. Deterioration of allaﬁhment

Suspension aro

Deterioraticn of aliachment and
damages of arm

Shack absorber

1.041 leak and damages
2 }eterigration of attachment

1. Air pressure

2.Cracking and dantages of tire *

Loosencss of wheel nut and v.heei
bolt

1. Dameges of rim and wheel dise

2. Deterioration on front wheel

Cér'&ﬁdy snd car frame

Tire Wheel 3.Depth and abnormal abrasion of i L e
: 3.Deterioralion on rear wheel
the teead ) ] .
.14 Metal fragments, stonics, others : a
Bonst control valve for C 1.Condition of meter ring valve
blowby gas 2 Damege of hose and pipe )
' 1.Damege of hose and pipe
Fuel evaporation 2.Clogging and damagea of charcoal
protector ' canizter ' '
3 Performance of check valve
) 1.1oozencas and damages of :
Smcke and . catalyzer attachment
haemful gas ) 2 Performance of secondary alr
’ protec_iors Onidation catalyst '"’:pr" systen
. . 3 Performance of exhaust gas
3 way eatalyst
] recirculation system
4 Exhauit gas reduction devioe on
deceleration state
, 5 Dameges of hose and pipe
. Looseneds and damages of heat
Heat protector - insulator atiachment
Im.ilfalmg meter for car Working and performance '
driving| : : _
Exhaust pipe and Looseness and damages of .
. muffler attachment :
Others 1.1oer Jock

2 Loogencis and damages

Seat

Condition of seat belt

Lubriceting ol -

Condition of lubricating cil for
chassis every part

" Data Sources Ministey of Transport(.}apan\

'lhe Liw of road transport and vehicle(Ariicle 43)
Vehida techaclogy handbook, 1802, Society of Autoemolive Enginedes of Japan{JSAE)
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- (5) Checking traffic regulations and driver's licenses
" Drivers and vehicle owners are obligated fo observe vehicle - transport:
regulatlions, drive safely and have a driver’s license. As violators of safe driving and
traffic reguhntions are supposed to retuivé .lough pmi_alties, _lh(e p‘olic:y is regarded
zippropriatc in ils coneept. ‘The implementation of this policy,.;howevér, i‘c_porledlly
](!llib.l.ll.. ' | ._ | | N | "
~'In order to reduce not only vibrations bul aiso vehicular air aud noise.pbl.lution', _ |
as well as to enisure the safely of ;)etiestriarxs, .o.'xisting regulations need to be revi(‘zw.e_:.l

and stricter police control be made.

HSirengthening of traffic regulalions
| Vehicle transporl regulations 'shmi!d he sl‘rer_lglheno(l to ensure sméol.h traffic
cond_itiené by making '(ln;ivofs thoroughly observe existing iraffic reglilat,ions such as
spéed:l'imits, .'m.:» parking zones, no'.pa.ssing, 1o drivil.l.g.out of lancs on the left, no U-
turns and so o.n.'lln. addition, a priority should be given Lo public transporiation means.
As for the safe driving, measures for prevention of traffic accidents should give
priorily to protectioxl' of p.e.(.lcs'trians and bieycle riders. Residents, especially elderly
peoplé, children and facility users should be protected, through designating residential
arcas, school zones, l_lospilélls and supermarkels as safe arcas. Noise pollution and
vibrations should also be reduced.
As for vehicle owners duties, regular inspection and maintenance are
indispensable as a measure to reduce air pollution. In addition, whether or not owners
ilave:d proper'plac’e-lo park their. \."efhicles should be strictly checked with a view to

eliminating the illegally parked vehicles which create interference on the roads.

‘The above-mentioned concepl is reflecte d in current [ranian laws. Prompt action

which promises practical results is urgently needed.



B Establishment and impmveﬁmnt of driver's license sysiem
* In connection wilh'drfvefs licenses, driving schools should improve lectures in
driving lechniques, vehicles and traffic regulations. A curriculum should be introduced
focusing on reduction of air pollution as well as on the ndcessity of regalar inspection
and maintenance, securing lﬁarking places for vehieles; and giving priority lo public
‘trausportation. | | N o
When driver's libcllses_ ére .rene'w'ed or rc-.issue_d, applicanls s:ho'uld be obligated

to take a training course on the importance of air pollution reduction and safe driving.

The following is an cexample of a way to improve the driver’s license system.
g is an cxamp _

Figure 6.2.3-2 shows how a passenger car driver’s license is obtlained in Japan.

. 5 o £ [vers beenze -~ ., Driver's bieense -
D*‘_”ﬂ“}‘: 'm;[;::’d’ B i e1anunation Demg’nd;.ei: .1::?;?:{!1 examination
Anng % (1573 [ntrri.m Beense) g ! . tFor autonicbide Beensa)
.[;];n::" i _.7 A‘:q"i‘i‘j”" of T 3 . _ﬂ! 1 ke Aatomoblr
' intesim licsnse - §- : . Beense
appleants o SN g N v
: g k Achiev ook (el l :—::‘::w Vmb"‘h 1 Ahievemend best
-w o1 Dn\ ing Lhrieal of TAstituletest = < w2 Driving techwival o Thptitudetest . »
- treiiing i N - training
(pm g al -hml) | {Rentiesium of shil) 4est} ll‘n‘ u“ o m(ﬁ (Remissian of skill Lmj

Rrmarks Uata Soune Tralfic green paper, 1994, The Natiorial Belie Agericy [Japan)
1 Academie subjots Lrdning ¥ hewrs . 7
{wetuding vehirles mechaniem snd road Lealfic Yau)
2 Unving Lachnineal Waining
W7 spaclicatina car. . M houny
A qraficatina car. 231 hours

Fig.62.3-2  System for acquiring passenger car driver's licouse in'Japan -

The applicants seeking Lo obtain a driver’s license in Japan are obligaled to take
more than 32 hours of study courses and more than 31 hours of technical training

courses (The number of hours varies according to the kiml of licenseﬁdc'sired or more’

hours are required for applicants who i‘fnlod m uahf i ommmaimns. ’l‘he abovo- -
i Y _ :

mentioned hours arve the minimum rcqunod) Moroovor an appllcant E:] qupposod to
obtain an interim l:como followod by {echnical lrmnmg for driving on roads as woll as’

a wrilten examination before the license'is acqmred.

The study course includes the following subjects:

6--46




+ Road tra ffic laws

« Vehicular maintenance

+ Methods of pre'dicting dauger and safe (lriv_ing

+ Methods of:avoitling and dealing with traffic accidents as well as first-aid

. Driving eliquette

In addition to methods of avoiding and dealing with traffic dccidents, which are
the - principal . subjects “in the sludy course offered in Japatﬁ_ thé _l'olloWing

countermeasures against vehicular pollution may be included as main subject in

"Fehran:

-« Thoraugh vehicular inspection and maintenance

¢ Obligation to have a garage
- Current situation of vehicular poltution and countermeasures to deal with the

problem

If possible, the following subjects should be inchuded in the technical driving.

© training course:

- Giv.ing priorily to public tmnsporlétioi}

+ Giving priority to pedestrians

It would also be effective to adopt a Jicense renewal system in which licenses are
effective for three to five years. When a driver’s license is Lo be renewed, an applicant
should be obligated to take a training course on counlermeasures against pollution as

well as an aptitude test for driving.



“{6) ]’opula.i"izing low.pollution cars

tor the purpose of reducing vehicle emissions; the promolion of low-emission
cars, as well as an introduction of emission regulations is crucial,

As for low-pollution cars, oleclnc cars, nalural gas cars, ‘'methanol cars {md

; _hyhr:tl cars are being developed, whoqo fmturos are as fo!lowq

. Types® | - Power source - : Advantages . : " To bo improved
‘ _Uses motor via an electrically | . |_ Free of emission _ Expensive :
_ Charged battery as power source | Small noise - . _ Needs battery equipment
. o : ' ¢ |- Only short Lrips possitle
Electric car o _ : . _ Low acceleration performance

_ Heavy in weight

_ Uses compressed natural gas _ Natural gas is abundant in Iran |_ Neads filling cquipment
for fuel - |_ Free of PM emission _Heavy in weight with high
o S _ Nox emission is controllable with | pressure gas container
Natural gas . o “combustion lechnolog} and - _ Safely measures need
' ' cata[y-t _ " | tobe taken for high
' pressure gas
_ Uses methanol for fucl _ Mcthanol synthesizing _ Fuel-neflicient
t@clﬁ nology from nalu:ml gas _ Durability of <park plugs
is available : . and catalyst
Methanol car _ Free of PM emissionsame _ Incomplete combustisn of

amount of Nox emission as that HCHO and methanol
from gasoling car : ’

_ Energy produced when brake  * §_20 - 30 % less emission comp'ircd L Heavyinw e:ght with ballen .
is on converted eloctricity to digsel car and motor
and charged.

Hybrid car _
> When starts,usual engine and

miolor are simultancously used.

Iwen in lhe countries which are advanced in technology for low.poliution
vehicles, these cars are still not practically used. The current ideas of developed
countries for popularizing low-pollution cars are as follows:

B Guidance for using low-poliution cars
B Subsidies for using low-pollution cars

HSulsidies for buying low-pollution cars

Iran is the world’s largest producer of natural gas. LPG-fueled vehicles are used
mainly for taxis inTe hmn and the ﬁlling stations are ready to mect demands for LI’G.
In view of these curront conditions, il seems mo<=t appropriate to encourage use of

l PG-fucled vc-lnrlm



The mass .production system has not yot been éstablished for low-pollution éars. _
For this reason, the price of these vehicles is higher than existing cars. Therefore it is.
indispensable to introduce some support systems such as subsidies or tax nllowanb(vs
for them. The countries which are trying to pro'muﬁe low-p:ollution‘ ears provide various

subsidies listed below:

‘ Supportihg system fdr l‘h.e introduction of .!o'w-pc;llutioﬂ é:{rs 3

_ Subsidics for promotional activilies i_ntroiluc_iﬁg low-pollution cars

_ Subsidies for the ._e.xpén'ditum necessary 10 rerﬁake existing vehicles into low-
.pollution cars | |

_. Leasing of electric cars _

_-Sub’sidieé for promotional aclivitios introducing LPG-fucled vehicles

- Subsidies for promolional activities introducing low-poltution tricks

- _ Subsidies for popularizing “eco-stations”

(An cco-station supplies automobile fuels including gas fuel and gasoline as well as

‘batteries and other things, automobile fue! addition to gasoline.)

« Tax allowances for low-poliulion cars

_ Reduction of income tax and corporate income lax

_ Reduction of the vehicle purchasing tax rate for business and private use
_ Deferred tax payménis

_ Privileges for natural gas and methaiol filling facilities

Morcover, for the purpose of popularizing low-pollution cavs, the improvement of

- 1he .ﬁ_ll_ing:siéliohs'supplﬁ:ig low-pollution fuel is important as well as improvement in
\ie_hi_c?e' pcrforﬁmncé 'a'h_d'cosl,-c'_u_tting through technology development. An ellective
way {o imprové the fuel supply infr:istm_cmrois is 1o combine regulay gas stations and

LG stations with energy stations for low-pollution cars.

B Isncouraging use of low-pollulion cars for efficial use
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To achievd ‘the furlther utilization of léw-pollution cars, introduction and
adoption of these cars by public organizations are desired. For example, these cars can
be used for garbage collection or pollution patroi. When governmenti-owned vehicles
‘now in use are replaced 'w‘ith new cars, purchase of low-pollution vehicles should be

~considered in .cbi)s_i.derat.ion-of rmmihg distance, carrying capacily and geographical

conditions. . -

It is also important (o carry oul public relations aclivities encouraging

prevention of air pollution.

2



(G lsslablmhmg emission standards -

MOT plans to introduce the emission standards to bo established by DOE
pursuant to the Clean Air Act. For the stamlard for new cars, MOI is planning to apply
the ECE 15.04 mode to new cars produced lomliy | |

Emissions of Co, }lC Oz aml C ()2 durmg engine idling are contmll(-d for in- usd
cars wuh a concentration nwawronmnt loqtor atl car mamtomnco workqhops as a
tentalive measure uritil Ihe emission’ roguhhons are put mto effect

Because setling the emission slamhrds is’ beyond tho c'imbthty of MOT, wule-
~ranging discussions including a long- torm goal ami loglslatlon procoduros should be
ca_rried out by national government'il organizations such as DOE, MOI aml MOD

Asuie from the above- monhonod CO and HC emlssmns, the emmuons of PM,

Ieful sulfur and harmful gases Qhould also be controlled.

In view of the curront condition of air pollution in Pehran, emission regulations
are urgently neetled. In developed countries implementing vavious measures lo cope
" with air pollution, the enforcement of emission regulations has been successful. In
addition, the emission Standards are expecled to provi(le' an opporiunily to develop
combustion technology of vehicular engines, 1o improve fuel quality and to promole

“low-pollution cavs.

MOT needs to know the current conditions of vehicle emissions in the cily in
order to specify the emission standards. T'VTIB and AQCC are making efforts to collect,
the information.in GTA. Unless the standard should be based on these data, the

regulations would not be observed.

Driving tests and Cil) tests for cach type of vehicles have been carried oul
lhrough the field burvoy Making the most use of these resull , MOT should introduce
the rogulatlons using a measuring mode while the "lll”IOl‘lllC‘b qhould 'ala.o pay

attention to the current conditions of emission controls in olher cmintries. o



The emission standards should sel their target according lo each vehicle’s type

and age, and should be implemented through several stages.

With the shifting froni the density rﬁguiations which have now been put into |

effect to emission controls, engine 1mpmvenwnts and spoclﬁcat:ons of supplementary
' 'parlq are roqmrod nmelmg lhe emission contro! rogulatlons as well as securing botler

; ._fuc\.ls. I niission rogulﬂhonq are uqually onforccd step hy slep according to the slate of

air i)ollul.ion supporled by the technological lmprovc_ment of vehicles. In order lo
reinforce emission controls, both government and private bodies in developed countries :

have worked 'logot}ior to achieve better vehicular technology and been engaged in .

'resoarch aml :Iovolopment for the past 20 to 30 yearq Ve]nc?e manufaclurers have
been obligated to produce vehicles wluch meet onnqmon rcgulatlons Exisling voh:cles
are not allowed to be-us’ed, although owners of these vehlcl_es have becn_gwe_n some

timé before they are subjected to the rule.

Here in Iran, when a new emission regulalion is introduced, considerable' Lime

.\nd cost for study will be required for dealing with the regulation. It is hoped, howevor o

that the time and cost for rmoarch and development will be cavod by mtrodncmg
vehicular technology froin developed countries. Table 6.2.3-3 and l“igure 6.2.3-3 show
the history of Japan's emission regulations on CO, HC and NOx levels, as well as the

records of automebile emission reduction in Japan.



Pable 6.2.3-3 Japan's emission regulations for autemobile

Regulation year| 1973 1971 1975 1976 1977 | 1918 1997

© Object a

CO Max. 26.0 o 2.70 ’ .- - .-
(e/km] Ave. 18.4 - 2.10° . .- - .-

HC . Max. 3.80 . 039 | .- - i e ‘
{g/km) Ave. 2,914 - 0.25. - I B .

NOx Max. 3.00 — | 1o | 0381 - 048 | - .-
k) Ave. 218 | « | 120 |- 0060 | - 0.25 | - .

Remarks
0 25 80 . 76 - 100 (%}
1 L i 1 :
100% Jberoremess
é0% J 19859
: s,o% I L9599
. 45% ] 1973.4
‘ Tms 15764

co

-0

176

100 [%)

1 i | 7
100% before 1970.9
o ”77;-% o '_.] o 19710.9
77759'?6”“]_._ 19927
e | 19134
J;;s o 19754

: This émission roguiatmn is for a pa%enfer ear (4 cycle gasoline engine)

Data Source: The countermeasures for automobile environment, 1996, Environmet Agoncy (anan) o

0 25 80 18 100[%]
Lk i |
100% j before 19734
1% . [ 19734
39% l 14754
%«J 1976.4
] §% 1975 4
NOx

" Data Source: 'i'he countermeasures for automobile environment, 1996, Environmet Agency(Japan)

Remarks

: This ¢mission regulation is for a passeafor car (4 cyele gasoline engine)

IFig. 6.2.3-3 The anticipated reduction eficet of automobile emission in Japan




t:)) Sérapping high-aged and low porformance cars

As for the age distribution of existing cars, cars of 16 - 22 years old occupy the
largest proportion and the average age is 15.9. More than a half of these cars are
Paykan cars as shown in Figure 3.3.1-4. Although old cars can maintain their
“performance lo @ cerfain degree by ingpection and mainternance, restrictions o'n.cars
over a eerlain age as well as their re:placement with new cars elearing the latest

omission standards are desired based on the following grounds:

- In the phase of introducing emission slandards, in-use .cﬁrs do notl (:lo.ar the

r_eqnii‘ements. | |

_ In-use cars do not meet the latest. automobile technology ﬁhicli seeks Lo reduce ajir
po.ll.uticm. _ | | |

_ In-use cars cannot be equipped with suppleme'nlill parts for rmluciﬁg emissions on
aceount of the limits in sl'iociﬁca'tio‘ns. _

_ 8afe driving and fuel efficiency are sacrificed on'account of the shorler dumhiiity of
devices and parts.

_ Basic performance is nel good (Horsepower, carrying capacity, operation eomfort).

B Retirement of cars

Retirement may be effectively combined with periodical ingpection and
maintenance of vehicles. For example, reslrictions can be applied to vehicles when the
emission measurement (densily measurement for emissions such as CO, HC and NOx)
does not meel the standards during the inspection and maintenance check, or when
the vchicle does nol clear the specified | 1;eq11irezncrlis ‘of the irispection _ and

maintenance ilem,

1ig.6.2.3-4 " shows the concepl of automobiles serappage . combined  with

maintenance.
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Another alternalive is te raise the tax or insurance preminms for vehicles over a

cerlain age, as well as to allow new vehicles to defer their inspection and maintenance.

Howaver, rigorous restrictions on ol cars could mean that the eitizens are
deprived of their transporhlion 'méans. Therefore the implementation of the
'roqtrlchom needs to be carefully comulerod. Some ‘privileges should ‘llSO be given
encouraging those who h'wo been dopnvod of their transporlation means to use the

public lransporla!mu_.

Asfora meﬂsui'g {0 promole séraﬁping_ofohl cars and purchase of clean new cars, ‘
stops laken in Greece may provide a good example. In Greece, when owners of light-
duly truckq or l»fivat.e"(éars, Wil.h ‘@ displacemént of lés’s than 2,000 ¢c, buy clean :ie'w
ears and serap their old cars at the same tlmo thoy can receive a 50 to 60 % lax
reduction when purclmqmg tho new car and alqo c-njoy the prmlego of road tax
exemption for five years (1990). . |

As a result, vehiele purchasers who qim]ifjr for the system ca:h get a new car at
costs 25 % lower than the normal market price. The efl'ect'_iv.'cness of this measure has
been proven as 17 % of the total 'passeng‘er cars were scrapped ﬁml ré;ilac’:ed with cloan.
ones in 1990, and the rale reached 30% in 1993 |

The CO and HC emission levels were reduced 23 % and 1 rcspc-ciwely, and
NOx levels increased only 5 % (previously 15 % per year) after the inh"mlut_;t.ion of the

system.,

The 1mportant point here is ihat tho pnmary f’iclor in (.reeco great success is
that every new car wiuch rophcod an old car net lhe (‘mlSSIOll level roqunemont
which means‘ unless the models should meet the standards, l]m measure would not bo
' ('.'ffi_“ctivc‘. Therefore, \len the s.ysfo.m_is applied in lran, quick introduction of emission
;'egitlatio'xxs and establishment of an imluslr'y which produces vehicles =nmcti1§g

einission standards are necessary.



©) Low emission vehicle propagatioh projecl,

As discussed previously, while effective traffic management system for reduction
of vehicle emission should be promoted, implénmntation of individual projects would
riot be efficient without links with each other. For nxamplc,' vehicle inspoction witho.ut

amtenanco follow -up would bo meamngioas; scrappmg costs per umt quannty of

emission lo be roduce(l (U§$800l)ﬂon -CO re(luced) wouhl be more: oxpmmvo th:m

completo maintenance of in-use vohwles, (USSdﬁOfion CO roducod) nnd roplacomont = |

of high-aged voh:cles wnth medmm aged vehicles should lm combmed wnth a scrappage |

program.

Iig. 6.2.3- 5 Qhowq mdlcatwe pro;ect components, whic_h include followings;

B Improvement of'1 peno(hc'ﬂ vehicle drwmg cerhﬁcahon systom

- B Improvementi and 'compiete axceition of vehicle inspection linked with compulsory

vehicle maintenance fequiring penally payment for failure of maintenance

W Im.proveme.nt and strengihmiing of maintenance activities

B Opening of baﬁzking accounts for procurement of a tower emission vehicle including
new vehicles for a taxi andfor privat.:e vehicle

Among incentives to bo;'givon to owners of high-aged vehicies for purchasing

more ecological ones, compu!sory opening of banking 1ccounls sy'%toma. linked with
the M program should be introduced as shown under the heading of ‘Banking
account for green car purchase’ in Fig.6.2.3-5. In the systems, a more atlractive
interest rate and an economical purchasing price should be offered in veplacing their

high-aged vehicles,

B Establishment ol'ah In-use Vehicle Sales Center linked with aclual scrappage and

dlsposal o['hlgh qgod veh:cloq

u l’romotwn ol'pracllml rcsmrch 'md dovelopment in rehabilitation technology for an
m use vehicle |

lstabllshment of an c-nvnronmcnlally and economically bonoﬁcml system for the

“Low emission vehicle propagation project”
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Key considerations for the projects are as follows;

- 1) Methodology for giving incenlives to vehicle owner

Some benefits will be granted to the owner'intending to get a more ecological
vehicle, ¢.g. replacing a 20 year old car by albor 10 yom old car, in the form of

payments for !ho vehicle or a coupon for gasolme aml tho hko

' 2) Manufacturing of new ve.hicles

The requir"cd:number: of new 'vehicles'-. :@.hbuld be procured -t.l.n'ough" an

international tender mv:tmg 1mong olhers jomt vonturm of iram‘m aulo

manufaclurers possibly under the suporwq;on ol‘ an mtomai ionial orgammtmn

: 3) in -use Vehzcle Sales Center

At proscnt in-use velnclos are traded in freo markets w1th0ut, any nahonal or
Mumc:pa] aulhonzahon In view of the preqent hlgh CO/ic concc-nlmllon in the
ambient aiv, however, some k_ind of an in-use car sales center shown in Fig.5.2.3-1

: Sh('ml.d be.éstab]iéhéd and super_ﬁscd until CO pollution has beeii 'sal'isfac'torily

yoduced. The Center should be controlled by the Vehicle Inspection Bureau which
* determines selling price of in-use vehiélcs in connection with the /M progeam.

4) Necessitics of establishment of new municipal organizal,ibn and inerease in man-

powers '

'Though there are already a considerable number of man-powers and

" departments under the l)'l"l"o{'M.()_'l‘, investment policy of organizations dealing with

new car procurement and research in in-use vehicle technology need to be

established in a stepwise manner.

According to a preliminarily caleulation, benefits of CO reduction are expected 10

* be huge, and in about around ten years the project will nearly solve the CO problems.



6.2.1 Strenglhening vehicle-related technology

(1) tmprovement of vehicle engines

‘The survey revealed that most popular vehicle engine in [ran shall be commented as

helow:
' Comhuqtmn el'hcmncy
) 'l‘he combustion eﬂlcmncy and lempemluro of the ongmes as well as tho power in a
“car is low. Naturally, Ihe throttle has to be steppml ipon harder as speed is increased or
5 when going up a slope, whif:h producés larger amount of(‘.miss_io.ns.
Oll separalor |
T ho capacily of tho oil separator is small, and amount of blow by gas is large.
' l*]n'gh_m mvolullons
On account. Vof the nnélahl('.néss of the air fuel.'ralio combustioh 18 in'el:"ﬁcieht., alul
the rpni rises when tho engine is idling. Lar(,o friction belween workmg parl.s also makos
the rpm higher. T he lnghor the rpm, the lower the combustion efficieney, wlnch leads o
increased fuel consumption and incroased pollutant emissions when the engine is idling.
Taking these problems into consideration, an improvement of the engine will be

proposed as shown in Table 6.2.4-1.

{2) Improvement of the technology for the main partsof vehiclo
1) Improvenient of the intake system
Carburetor

Iranian vehicles are equipped with carburetors designed by Stronburg 30 years ago.
They were also once used in Japan, but was stopped in 1974 because it was concluded that
those carburetors were an impediment to roducmg, pmqulonq

‘The concrete ;)roblomc: created by lmng the carburetor are as fol Iowq

Ingine revolulions are only stabilized bolwoon 1000 to, 1100 1pm wlul(- u!hng and

emissions hecome !argor. ‘Fhe vibrations of the car Liody and cng_me becomc stronger while
idling.
-On account of the vnhmhon the noedlo in carburotor is soon worn-town, and the air fuel

alto booomoq r:ch
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Nacuum piston diaphragm tears, and air fuel ratio becomes lean.
-Without acceleration pump, the throttle has 1o be stepped upon firmly and thus preduces
increased emissions.
-Particles in the air enters the carburelor and throttle system is worn-down,
Air cleaner _

The capacity of air cleaner used is éxlrenié.ly small, especially, with an oxhaust
amount capacity of 1600 ce cannot provide a corresponding amount of fresh air. -

" The conerete problems are as follows: | | |

Intake pressure changes. frequently, and the air fuel ratio varies o a great, degt‘eé.
-By takingin particles in the air clogging occurs, and air intake becomes insuflicient, which
lower the power. Consequently, the throtile has to be sLeppéll oil .ﬁrmlyj which produces a
larger amount. of emissions. B
Intake manifold

'l‘lie length of intake manifold is ékt.romeiy éhori., ‘which .makes' it (liﬁ‘l(:tllt to
dislribﬁie the proper amount of mixing air inte the four cylihder‘s, and the mixing airs m
the two contral eylinders become rich. | .
2) Design defeets of the ignition system
Distributor

In spile of using the contact-type dislfibulor, ﬁo measures for prevcﬁt.ing'ini:ake of
foreign parlicles have been taken. Also no 1i1033ufcs haVe been _lnkeﬁ I'o.r.imprqving th-e
durability of the material used for the contact point.s;-wezir of this pﬁrt isnoted to a degree.

Taking these problems inlo consideration, an improvement ;)f'main'pmts will be

proposed as shown in Table 6.2.4-2,

(3) Introduction of a catalyst
In order to reduce the amount of CO and l_[C in véhiéulaf _enlis:sioils, il)s!.allﬁliOII 61‘:\_:
two-v:.'ziy ca!afyé:l. in the exhaust syslem is very effective. JE, however, the Lwo-way célalyslt '
is installed in a system of the vehidles, which {:se leaded gasoline, the calfx]yst doleriomte#
because of lead and soon loses its cleaning power. Accordingly, in order to use the lwo-way -

catalyst as a commiermeasure for reducing CO and 1C, unleaded gasoline should be used.

662
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‘Assuming that unleaded gasoline is ufeed an introduction of a iwo- -way cataly% will
be rccommended as one of the countermeasures for mducmg lho ammmt of' CO and HC

emissions as Table 6.2.4-3 shows.

{4) Training technicians for car maintenance
For thorough inspection and mainienance of vehicles in MOT, the current

number of inspection and maintenaice facilities and technicians as well as 1the level

~ of technology is not sufficient. The following measures, therefore, arce recommended:

MIstablishment of lraining'centers
H Creation of a proper curriculum
H Introduction ofthe certificale system

For oqtabhshmg a Ihorough inspeclion and maintenance system for vehicles,
training of car engineers is imlispénsahlb.' Enspection and iaintenance facilitics
should be obligated to employ qualified car engineers. The technical siandard of the

facilities should be elevated by staff engincers who have thorough knowledge in

“vehicle technology. For training of qualified engincers who will deal with the

“fechnical vehicalar matters, the establishment of training centers, provision of

engineer lraining courses and improvemenl of ecducational  facilities “ave

“indispensable.

For example, it is necessary to establish a public or private specialized school
for car mainienance and inspection. In order to carry out the regular inspection and
maintenance items shown in Table 6.2.8-1~2, the school should the training period

for 1 to 2 years Furthermore, the autherized qualification should be given to

'gradmtoq

(5 Establishment of a car engineering center

'The national organizations carrying oul vehicular studies, include MO! and

MOO (NIOC, RIPI). In MOT, AQCC and TVT11 ara in charge of the study, while the
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private organizations including AIRIC, IROST, Tran Khodro, and 1IDEM have the
division of the field. Currently, each above-mentioned institution is individually

carrying out their studies with their own features. Now an integrated institution to

conduct studies aiming atl prevention of air pollution needs to be established.

i Such studies reveal sciontiﬁé views requirod for prbper adminié:tratidn of the

. c-nvuronmenlal activities relatmg to vehmles In mld:tlon tho mshtuhon can support
_tho lmplemonhtlon ofcountormoasuroq for preventlon of veincular pollution from a
scientific and technological viewpoint. In the light of the curront state of air pnlluhon

‘in Tehran, the study en the fol!owing ile‘ms should be started urgently:

Eimprovement of car m.unlenqnco lochnology
’Fho institution is to aim atl improving the technology of car mspoclmn and

maintenance and set forth checking items, improve emission measuring technology,

and réview the checking procedure in order to enhance effectiveness of the operation.

Deve]opment of comprehensive technology for low-pollution car
B Iniprovement of main parts manufacturing
Development and studies in comprehensive technology concerning a low-

pollution engine, better auto-parts and betler fuels are to be carried oul targefing

reduction of vehicle emissions. The studies to promote the use of low poliution

vehicles with high technology including fuel switch over from gasoline to gas, electric

cars, natural gas cars, methaunol cars, and hybrid cars

. BLearning from advanced countries

'_Even'd_evelopa.d coluiltrios.lizive had 1o make efforts tor 20 to 30 years fo
improve leclmolbgy for reduc':ih'g vehicle emissions and introduction of the emission
standards. | |
By actively taking in the foreign technology and know-how that have been aleeady

developed, prompt actions should be taken to cope with air pellution, reduce cost for



human resource and save time for development of technologies, Also this experience
- gives the nation a good opportunily to devise another creative idea on the basis of

introduced foreign technology.

(G) Promoling mtonntloml cooperahon '

~ As mentioned in the prowous ‘section, the cost for human resources ‘md time

can bc- S‘W(‘d by mtrmlumng the formgn tochnoiogy developed in many countries

S wlnch have been _engagcd in tho. ODA (Ofﬁclal Development Assustance) projects,

. Somo. component.s of ODA projects provide assistance for training of persons who are
gomd to take nuhatwes in developnient efforls, accepling trainees from developmg

' cnunlnos or qondmg engineers 1o these countrmq

}\ccepi‘ing l.ﬁe engineers from the advanced countries _
BSending the trainees to the advanced countries

It is desired to actively take ad:vanlage of the technology assistance of ODA
projects, which will contribute to imprbve'ment of technology and promotion of

‘necessary studies.



6.2.5 Fucl improvement

" (1) Improvement of fuel quality

According to NIOC, most propertms oflho fuel, such as density, a distillatien,

amounts of sulfur, gum contents, vapor pressure, corroqwcness ~color and

- imercaplan, are included in the fuel chamctonshcs checking hqlq In 'ullhtmn the
: stamhrd propertms of gasolmo are ch'mgc-d four limes a year and thoqe of gas oil, -

“Awo tlmes in accordfmce with the season. In such a way, a reguhr checkmg system

for fuel quqhty has heen ostablmhcd aml l'uel qualily has boen kopt to a certam

standard as a rulo The Iranian stamhrds for vohuculqr fuel, however, allow a

lugher sulfur level in dlosel fuel (gas 011) and a lead level in gqsolme compfn'od to

' tho staridards eshbhshed in other countrles as mentioned in section 4.4.3.

lnternqtlonal forums for protection of the oarth 5 onv:ronment hias 'xheady
made considerable achigvements in reducing CO and now focuses more on
pmtécling the ozone layer from destruclion and alleviating the greenhouse effect
which will cause globhl warming, as well promoting studies for improving fuel
qualily, including those for reducing CO2 emissions. In this respeet, fuels in Iran
have been less'imprdvéd than those in other countries. Therefore, as a first step,
measnres for reducing CO should be urgently taken in Iran, and should be followed
by other measures to keop up with othor countries. For this aim, quality control
and improvement of fuel properhes are necessary.

Efforts to improve fuel qualily are now being made by MOQ and NIOC.
Operations for this objective will start at the Arak and the Bandar-Abbas plants to
praduce high octane fuel as the first slep toward more use of unteaded gasoline in

order to set the stage for introducing oxidation eatalysts. it is also expected that

the Bandar-Imam pet'.'ro-i:hemical- plant and the ‘Khark Island plant will start

producing MTBE as a countermeasure for reducing CO and HC.



(2} Outline o_f.des',ulfurization '

Accbrding to MOO's fuel quality data (Refer 4.3.3(1)), the sulfur content in

Iranian gasoline is 0.1 %wt max. Sample analyscs, however, have indicated that the
sulfur bontent in the gasoling actually distributed is very small, almost the same with
- the world’s standard. Though the sulfur content in gas oil in Iran is 1.0 %wt max, it is

larger than in other'countri_es,‘ as indicated in Table 4.3.3-1.

Sulfur in gasoline causes higher .CO, HC and NOx in.exhaust_-s, and that in’

“diesel fuel causes particulate ma'tters.(Seé Figure'G.2.5-l}_ and greatly deteriorates the
‘devices, such as thé EGR device and oxidation catalyst used for reducing exhaust.
“Accordingly, measures should be taken to reduce the sulfur content to the world's

standard of 0.05 t_o.O.l' %wt.

© Fig. 6.2.6-1 Effect of sulfur on particuléte matter -

0-34_.._._.. - —_— ) . _»_v;.._._....._ ——— ,,.7,.:,‘,,
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Data source: SAE No.932685,
Society of Automabile Engincering of Japan



(3) Diesel oi} desullurization plant
1) General description of process _
A hydro- tlosu!furlmtlon (IIDS) plant is docugnod to remove sulfur aml

nitrogen through hydrbgmntioll from the diese) oil cdming out ol a cr’mle oil topping

'famllty as woll as from the light recychng oil commg out of a fluid caialyhc cr ackmb f

facility. (’PCC)  The desq,nmi feeding capamty is 10,000 Bbl) in lerms of diesel

. oill

’Flw mnxturo of oil and gas he‘!tod up to tho roacllon tomporaturo by a hE"ll .

exchanger ang lnmtmg fumaw veacls wilh hydrogen in a reactor, so Lhat sulfur and

- nitrogen will be removed in I.ho forms of hydrogen suifide and ammonia. Alter going
. _thmugh thls reactlon oil is caolod and takon out as ﬁn'il product as a rom:ll 0['

- sommtlon of the liquid from the g,a% '[‘ho separated gas is sent 10 a sulfur recovery |

Ltower by way of an amine absorbing tower.

'I‘he:sull‘ur recovery plant oxidizes a third of the hydrogen sulfide sent from
the HDS {:lant into sulfur dioxide, with which hydrogen sulfide reacts to recover
the sulfur etenent. The exhatsl gas that has not heen condensed in the 1IDS plant
s discharged to the atmosphere through a tail gas treatment facility and an

incinerator.

2) Facilities within balttery limit
2-1) HDS plant
a) The HDS plant for intermediate eil with the capacily of 10,000 BSD (Barrels
per day)
b) The amine treatment facility for the recycling gas and off gas
o .c) 'I'.he'sour‘ wat.er strip.per
d) The tail gas ircalnmnt p!ant '
In ’lddlthll {o the above, the P&A ﬁcnlll,y is o be. installed to supply

: hydrogen meeling lhe requirement of the llSl) plant. 2



2-2) Utidities
The following utilities are to bé installed within B/l for supporting the
process unil:
a) The air compressor for measurement instruments and dryers
- b) The fuel qtorage tank for daily use “and pump for recycling
Q) 'l‘ho mtrogen gas o-ystem
| d) '[‘he condonqalo rocoveny system
“e) The collectmn.’reccvery qyb{(‘l‘ﬂ for condemed oil
. I) The flaring stack aml blowing down system
| g) The detection and warning system for ﬂamm'\blo g'ls "lllll hydrogen sulﬁdé
| I} The paging and lc!ephonmg system _ |
1) The power transformation/distribition sy'.stonl'
) The 'Satel]i'_l,(.'. measurement instriument room (DCS)' '

k) The waste water treatment system

R} Construction cosis
a) License and hasic engineering USsSs '3,200,000
‘M EPC USs 35,000,000

4) Design specifications
a) Capacity: 10,800 BSD
b) Product to he supplied:
Diesel oil to be produced by a crude oil topping facility: 10,000 BSD
¢) Sulfur content in the oil to be fed:  2.2% '_ |
Ay Sulfur content in the diesel oil Lo be produced: 0.05% (nmxiimihm)- 2
e) Make-up hydrogen souree: hydrogen to'be produced within Lhe refinery
£ Sulfur volume to be recovered: 34 Mfl‘fyr. -

g} Purity of the sulfur element: ~ 99.8%



5) C]l‘li‘ﬂCt[‘l"lSth‘% ofprocoqc:

" a) The sulfur content in the (hosol oil 1o'be produced at 0.056% (nmxlmum) is well
below the ceiling of 0.5%, which is based on the worldwide trend for the purpose
of poltution control. | __ | |

b)"l‘hé’ heating furnace uses a iow NOg burner in conﬁddratiou of HCO(.]S._I‘DY_'. the

- ambient air hoilution. | | _ .
C)ﬂBoc'hu@o tht"éxhaust,. gas out of thcf Sulfur rccdvery' philt is ;lisélmrg(\(l'nl"tér
: gomg through a tail gas trmtment f’iclllty 'md mcnmrator the S()) concontmtmn
and Hz& concentratlon in the exhaust gas are roduced to 186 l’l’MV and 1(] l’l’MV
§ respectwely . '
'd) The process is designed to save energy.

e) Oil is recovered from the condensod oil, whu:h is producetl within lhe B/i..

6) Guaranteed performance

a) Production volume: 10,000 BSD

b) Sulfur content in the product: _'[).'05% (maximﬁm)
¢) Hydrogen consumptlion:. 180 SCI'B {(maximum)

d) Life of initially charged calalyst: 24 months (mininﬁm‘.)



| (1) Int:rodu.ction of unleaded gasoline

Lead is added to gasoline in order to enhance anti-knock performance. Lead in
exhaust emissions is, however, harmful and lead oxides harm the catalyst, leading to
its détorioration. Acco_tdingly, many countries, which arc carrying out measures to
;'mdut_:e _ailtomobilc' exhaust le#éls, are trying te reduce the lead content in gasoline,

“and in many cases, control the ambuilt of lead at 0.013 g/liter or less by regulations.

‘Unleaded gasoline is indispensable. for the future introduction of devices for

reducing exhaust such as an oxidation catalytic converter and a Rhodium catalytic

converter {a threc-way catalyst). Although introduction of unleaded gasoline is -

urgently nceded, it would not be feasible without cm_nprehél_lsive technical supports

rela'tin'g to production of vehicle engines, fu'él, parts and catalyst as illustrated below:

Unleading of Gasoline
(Icad removal gasoline)

it

“Keepofthe | K IR ! .
l\é(;;;oc;h:l\e hi?ﬁg‘;i;he Prevention of - ] Prevention of
Performance Ferformance §miss f““““g Cost Up
Government gl Automébile = ?g:s;:;g;gt Government g
Oitcompanics [ig| manufactures 8| ° - H| Oilcompanics B
" . manufaclures i ] -

As for the policy of introducing unleaded gasoline, the following measures
should be taken by the national government, oil companies 'a_nd vehicle
‘manufacturcrs: |

1) To improve gasoline péi‘formancc while ld\yel‘ing the ‘octane number
o adopt the alkylation method in L}l_c'l)_r'ﬁce:ss of refini.ng gasaline.
_ 'T'o mix high octare aroiuatié and olefin into gaspline.
_ To mix MTBE, alkcohol‘orzothe'r fuels, which contain high octa’ne'oxygen, into

gasoline,



2} Ta maintain engiﬁe performance
) imprové the material of the valve seat as a countermeasure against valx;c
seat recession.
_ To improve the spark plugs as a countermeasure égainst spark plug stain
caused by'—a_dﬂition'al aromatic. | | } '
3) Prevention of miss- fuelin'g'
- The . followmg countermeasurcs should be taken bccausc mlss fueling
damages an engme and catalyst -
. Leaded gasolme should be distmgmshed from unleaded gasoline by stlckels 01:
other mdwatwns |
_To modify the ouf:ce of the flllmg hose
'l‘o fully mform CAr OWRers and gas statlon staff of the quallty of *wm!able fuel.
4) Countermeasure agamst increasing fucl costs
_ To give financial support for unleaded gasoline production.

= To give tax concessions or other incentives to users of unleaded gasoline.

Several.steps should be taken before intreducing unleaded gasoline as illustrated

velow: Pending the introduction of unleaded gasoline, a transitory period should be
allowed for low-leaded gasoline by in-use vehicles. Such careful measures should also
be taken as prevention of engine biurning through valve recession by adding

potassium to low-leaded gasoline.

Time Schedule for Introduction of Un-leaded Gasoline

1- ]
I 1

[ Lawlead: E!E;é:@ELD

e

Engine, fuel, - _ -
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reduction @ )
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(5) Introduction of oxygenated fuel

~ Stimulated by the passage of the Clean Air Act Amendments of 1990 in USA,
oxygenated fue! started to be used worldwide fromm 1992. In the light of experiences
gince then the application of oxygelnted addilives ta the gasoline is the best
olul,mn to prevent the onnssmn of carbon monoxide.” In consideration of the
prcsont unmtlsfactory s:tuatmn of air pollution in ‘Tehran due to emission from
-vehicle fleets aml vehicle techno!ogy in Iran, oxygenated addmves addltmn of
"MTBE (Methyl Lertmry butyl ether), a popular candu_l_a_t_e, lo gasolme should he one

-(:)f moané to r’et:ﬁfy t.he'qo situations in the medium run. |
'[‘horoforo MTRBE productlon and addltxon to gaso]me are proposed in this

reporl

1) Advantages of MTBE blends in gasoline

Kxtensive use of MTBE in USA and Europe has revealed sonme advantages in
increasing the octane number because the oclane is concentrated in the front end of
gasohine and, therefore, is p'arliczularly' desirable for good tow Speed performance.
Also, emissions of CO and hydrocarbons are remarkably reduced. For example, its
10% blend to gasoline leads Lo 16% reduction in the CO concentiration in case of 5%
CO eonlents of exhaust gas.

Meanwhile, gasoline properties such as anti-oxidation stability, .storagc.
stability, and denstty of gasoline do not change, and combustion materials such as
NBR or fluoride rubler, polyethylene, nylon, and metallic or non-metallic materials

are not produced.

2) Process outline

C+ hydrocarbons, butadiene plaul raffinate, are mixed' with fresh and
recycled methanol and introduced to the first reactor, in which about 90% of.iso- :: .
butylené in the feed is converted into MTBE. The effluent of the first stage reactor |

is then fod to the second stage reactor to converl about 98% of iso-buiylene.



CH- S Clh

Ci. = .C + CHiOH ————s Cth -— C— OClh

" CHs O _ - Cls
jso-butyleng ~ methanol - MEBE

 Reaclion in the both reactors is i}orfor.mml. in tﬁe- iiqxii{l phase 'andéth'e
' genoratcd lleat is rcmoved by mrculﬂtmg thc- reaclor liquid lhrough oxlomal heat
.:Dxchqnger-. ’I‘he 2nd siagc reactor oul,let str{-am is I'od toa fractlonauon column for
separation of C4 mfﬁnate The rennmdor crude MTBE, is fed to the producl
purifi(‘.ﬂti()rl column in whlch product- MTBE is obtained at the column botlonis.

The product pursﬁcal,lon column ovorheads contain a mixture of methanol aml

MTBE, which is rocycled to the first stage roactlor,

3) Specifications for cost estimate
- Any process licenser normally does not issue their packages without knowing
concrete site conditions inc_iu(]ing ‘availability and properlies of C1 ratfinate.
Consequently, cost estimate cannot be made at this stage.
Pending determination of design specificalions, inlernationally available

information for the following will be introduced herewith;

IFfor construction of the MTBE plant, the following delailed specifications
need to be determined in conformity with the planned use of MTBE:
_ Cifeed r4tvmfum
_Cs rafﬁliate hy-product
_ Net C: consumed |
W% :qobntyleno in foed stream B

_ lf‘eed isobutylene content



© 4) The effect of MTBE containing gasoline and precantions in introducing the
‘gasoline

‘Table 6.2.5-1 shows the effect of adding oxygenated fuel.

Table 6.25-1 The effect of MTBE containing gasolme
clas&ﬁed by exhaust system _

Tech nology

C Fud ‘co | o uc | Nox
Catogory S L _ :
| | Base | 2394 291 361
NoCatalyst | 11 vol% MTBE 19.75 o1z | 355 .
Reduétion [%) 175 65 | 25 B
' Base : ‘ 1391 | o099 _2.02 _
" Qpen-loop _ v wa ' T . T
Catalyst Systom 1 vol% MTBE 10.27 0.90 .93
Reduction 5] | 262 - | 01 [ a5
" Base R . 0._5.1_ | :0.93 .
Clased-loop ] o. R : : 1 o
Catalyst Systom | 11 ¥ol% MTBE 6.30 0.48 - 090
Reduction [%) | 246 . | 111 32
Closed-Joop lhgse o . 281 ] 0.29 0.65 __
 Catalyst System Nvol% MTBE |~ 274 027 0.67
wilh Adaptive Leaning . L S
Capability Reduction %) | - 25 - 6.9 31 %
Base 12.25 118 1.81
All Vehicles U vol% MTBE | 997 .09 LT
Heduction [%] o202 - 16 _. L 22

Data Source: T ho Institute of Applied Energy Incorporated l*oumlallon 1991
Remarks:
1.Open-Loop Catalyst Systeny: No fem!back (‘onlro‘l mlh 0 sensor,
and equipped oxidation eatalyst.
2 Close-1Loop Catalyst b) steny: Feedback mnlrol with 0, :-.on%r
and equipped 3w ny cataly st
3.Closed- loop Catalyst b) stemi with Adaptive Leaning C'apabllaly
* Close-Loop Catalyst Sy stom added to learning performances by mwro*:cmpulor



Although various researches in oxygenated fuel has been undertaken,

including Auto/Oil Air Quality lmprovement Research Program (USA), these

researches do not fully explain the effect of adding oxygenated fuel to gasoline for

the following reasons: |

B Because other chmactermt:cs of fuol (!‘50 ’l‘ﬂ{), aromahcs conlent rate olc) are
dulomatlmlly ch'mgod by addmg oxygenated fuel, -it is nnpoqsiblo to ctearly
C{}m]nre the case where oxygenato:l fuel is mcd wnth tho case where ll is ot

“ased.

ﬂ Hecauqo displacement qystoms and potontlal for pmfonmanco v‘iry qmong typos '

of vehwles the effects cmm_ot be determined ob]ectnvniy.
E xample
. The cffect ofoxygenated fue] on CO rc-[luchon is great in the case of vehicles

with a rich mr-fuo.l ratio, while it is small in the case of a Yean ratio.

Reforence
- SAL 912392: Analyzing the Influence of Gasoline (‘haractonqtlcq on ‘Pransient
Engiim Performancee (Toyota)
 SAE912322: 'The Effect of Aromatics, MPBE, Olefins and 790 on Mass Ixhaust

Emissions from Current and Older Vehicles (The Auto/Oil)

On the basis of all the above-mentioned references and the results of a study
by Japanese auto-makers, oxygenated fuel is considered effeelive in reducing CO
and 1C emissions in cars of a rich air-fuel ratio which do not correct the ratio with

a (':oniputerimd féod back sys[em. The Japanese auto-makers’ study found, however,

R that the amount of N()x tends to qhghtly mcreabo although the studies conducted

“inthe USA do not cloarly prove’ l¥ns

I shou!d also ¢ noted that oxygm)ated fucl can alfect the performance of the
combuslion system, and may influence the following factors depending on the fuel’s
nature and oxygen contents:

® Abrasion of metal rings and others



B Corrosion of metal parts in contact with the fuel
® Changes in performance of rubber and chemical products in conlact with the
fucl

H Produ_ction of peculiar smell.

bor lheso reasonsg, it is necessary to exccule wear tcc:tq and durability testson

e vohlclo engmeq and olher parts before mlroducmg oxyf,emlod fuel We qhould lake.

- into account two vmwpomtc: ta slprmd use of M'l‘B]*

| '['he effect of CO reduchon by AR chfmgo should be tested qu’mtnlatwely using
| vehicles in Tehran. _

B The prop'lratmn should be donc boforo adopting catalyuc devu:es s0 that the
duralnl:ty of catalytic devices and the exhaust and inlet valve recowon proh]om

‘will be overcome.

The MTBE content in gasoline is determined by the local climate, geological
conditions, vehicle's ;?-llgill('l design, the circumstlances where vehiclos operate and
S0 on,

As a resull, no particular percentage can be givein in regérll to a proper
amount of MTBE content. MOO, MOI and auto manufacturers should carefluily
determine the content, takiﬁg into consideration the situation in other co'untfics,

where MTBE has already been introduced (ex. 7 % in Japan, and 15 % in USA).

5) Other kinds ofexygenaled fuel

The study of the effect of some plaiit oil such as alcohol frorh sugar beet .a:'ul
rape oil for reducing CO emisgion is being carrie'd'ou_t ix; other countries, because
they contain Oz as MTBE does and are expected Lo reduce COz. Therefore, a flill"lh(‘.li‘ '
feasibility study should bé conducted for the plirp()sce of brotccling t.he.global

environment,



Table 6.2.5-2 lists the properties of main vegetable oils which are considered

to be candidates for oxygenated fuels.

Table 6.2.5-2 Property of plant oil

SME

Sunflower Oil

Penut O

RME:Rape cil Methyl Ester
SEM:Saybean Methyl Ester

Unit | PME | RapeQil [ RME | Soybean0il
SR T R 0.9 - 0.88° 0.899 .
Dengll;(lﬁ C) glem 0.87 ~0.921 .89 ~0.93 0.885: | 0.92 : 091
e | mmYs 30 | 47 |sesrzo¢ | 42 | |
l(metlc\iscosxly 30°C) 55 ~BLT ~12 7.8 18C | ~45 G711 A0C 82.3 :
5 . : o . © 320 o o
Flashing Pt. C | 27 330 --- — § — -
CFPP T 11 — - . - __
Flowing PL. C 10 15 -12 B o 0
_ Cetans No ' ' 35~40 52,51 38.5,34,11 415 33~35.6 39
~ [Calolific Value kealikg | 9520 8310 8850 L — —_ -
- |Oxygen Content ' % ; 10.09 “11.03 ¢
. S .17 '
Prlcq . Ub.-?»fl_‘:g. ~0.3 - — -
Remarks: o K
PAME:Palm oil Methyl Ester




G) Oxygenated fuel for diesel oil

CO, HC and PM cmission from a diesel oil engine can be reduced by adding
oxygenatelli'fu_el to dicsel oil. The oxygenated fuel to be added 1o diesé} oil has
reportedly reached a commercialization stage partially but is mostly still in a
~ yesearch and dovelopmont stago The resoarch and llevelopmont efforts currcntly
focus on roductlon in PM emission, which is unique to a diesel ongme

“The existing research literatures both Japan and abroad are sutlined below.

Oxygé._n'ate(l fuels for diesel oil can be madd by adding oxygenated chemical
- eompounds to diesel oil. These comfpoumls are being used for conVé'rting such
organtc chemicals :15'phnrméceuficals and agriculinral ‘chemicals inlo methylic

compounds as well as for widely nsed solvents and leaning agents. Table 6.2.5-3

lists the typical oxygenaled fuels for diesel oil and their oxyg_en‘c'oi_ltents' chosen 'in. :

consideralion of their avﬁilabi!ity and manilfacturing costs.

Table 6.2.5-3 The Lypical oxyg,omled fuel for diczel il

Tontent of The type of
“The type of chemical compounds Oxygen chemiecal = -
: [s:1%] slructure |
Dietyhen Glycol Dimethyl Ether (1DGM) o 36 . Polyether
Ethylea Glycol Mono-n-buiyl Ether (KN13) 27 " Polyether
Ethylen Glycol Mona-t-butyl Ether (15'F13) 21 "Ether alcohol
Ethylen Glycol Mono Butyl Ether Acetate 30 Ether alcohol
Propylene Glycol Mono-t-butyl Ether (PY B) 24 Ethev alcohol
Di-n-butyl Ether (DNBE) 19 - ' Ester o
Dimethy! Carbonate (DMC) - 53 carbonate{ester)
2-Ethylhexyl Acetate 12 - "Monocther

The impacts of such oxygenaled fuel on exhaust gas discharging performance

of a diesel engine ave as lollows:

1.Every oxygenated compound improves emission of THC, CO 'and TPM.

Especially, T I'M emission is qul)c:hntmlly roducod by Q{Idlng, (hmolhyl other _

(DGM) and dimethyl (‘nrbonalo (l)M(,)
2. The larger is tho impacl Ofoxygon'ltlon lho Iargm‘ is the engine lo*ld

3. The mileage per ballon tends to decrease il oxygenated compounds are added.

4:NOx emission increases as a matler of overall tendency.



Reference: The Report related to Oxygenated Fuel for Biesel Oil,

Phe Tnstilute of Applied Energy (Japan), 1995 |

(6) Promoting LPGand CNG

LPG (l;l(]ll(‘fl(‘d Petroleum ( aé) contains.carboni?od hydrogeh-\a—ﬂiose number
of carbon is three (propane, propylmm) or’ four (but‘mo hutylono) as well as lhmr_ ;
‘mixed suhshnce it is gasecous . in normfll lomporaturo and is hquefmd when
'prossurue(l L PG iz a by- product of gasolme and (lom'm(le(l for vehucular fuel as
“well as for housohohls (domoqtlc} and mduqlrnl use, ﬂlthough the produced amount’
is not as large as thatl of gasoline becm:se it is a by-pr_oduct.

: thn.it was first -applied for vehicular l.lS(‘., the laient heat in evaporation
froze a vﬂhorizer, .bu_t this problem has been clearcd. ‘The oetane number of LPG is

h ig._h.

1.PG easily evaporales and produces Lhe mixing air with a high air-fuel ratio
© (thin air) beeause the numbers of C and 11 are small. Therefore by using LPG, CO
' o.'n'\issi.ons are greatly reduced and hardly produced in partial load. Meanwhile, the
amount'ofCO eniissions depends o the air-fael ratio and the CO is easily produced
when load is high.

The CO polluhon in 'l‘ohran js caused by engines’ idling when traffic is heavy.
The LPG engine, therefore, will make a great contribution to reducing CO
emissions.The key issue is how many vehicles in the city will adopt LPG engines.

CNG ‘(Compmssed Natural Gas) is gascous when it enters the combustion
chah\hér as LPG is. 'I‘.l.wreforo. &sing CNG is an cffeclive way lo cope with air
- pollu{.ion;._l,itl.le CO is emitted as in case of LPG. How many vehicles in the city will

- adopt the CNG fehginc’es is also key.

In order o popularize LPG and CNG cars, improvement of filling facilities
and vehicular performance as well as technology for cost-culting is imiportant. An

effective way Lo improve filling slations is to combine regular gas stations with

685



LPG _ﬂn{l CNG stations {cco-stations). In this way, exisling filling stations can be
ulilized while saving money. It is also aclvaniageous to build an extensive network
of eco-stations. | |
To promote this plan; the central government and the local government of
Tchran should implement a subsidy system for constiruction of eco-stations.
‘According to MOIO; 240 million liters of LPG per day is provided at 11 gas
stal.icins, and 20 more LPQG statim‘ls are e:_-cpcci.ed to be conslructed in the fﬁtute'. I

- this plan covers the improvement of eca-stations, positive effects can be achieved.

() The marketing policy for fuel _

| As for the marketing policy for fuel, stable supply of high quality fuel is
erucial. 'Low'-szﬂfm;'.ﬁml_ and .un?e'ading. fliél_ with a higher octaué level aﬁd
oxygon-containii@ fuel as well as gas fuel should be distributed at the right price.
Supply of fuel which changes its property in.'_accordance .'\:vit_h .di'f(;é.rent

temperatures of each season should also be ensured.

With the improvement .of vehic:ular fuels, sevc:ral kin"ds.of'. fucls will i)e
distributed. in order o aveid confusion, fuel sﬁbp]iers: such :as' gés *i.stations need to
organize a system to supply proper fuel Lo each vehic.le.-Clir.rently,'.M?:po.l,rol
stations (Réfef 'Support:ing Réport Table &.5.2!5-&(.1)) and 1t LPG .sta.ti.ons. are
operating in Tehran. Providing these stations’ staff with in'fornjla_ticm'ami ed.u.c'ation
relating to fuel will be indispensable in order to avoid cbn[‘usion. AL the same time,
public relations activilies for car owners aboul fuel are im].aort'ant' 'l‘he .moamr'ef: to
be taken for these ;mrpose are, ﬁrstly, to combmo the exlstmg gas stations with
eco-stations which are able to supply several kmds ol' l'uol, and secondly, to provulo
car owners and gas sl.atlon - workers wi_th proper informalion aboul’ th_e -

characteristics of each fuel.




'(8) Fuel price reform

As recognized internationally, Iran sup’pl.ics fuel at one of the cheapest prices
in the world. This is deemed as one _of. the reasons why severe pollution is being
caused by vehicle emission and its high aged siructure of vehicle fleets. ’l‘he.
'pres}ioxis government eindorsed the policy of e_ncouragiﬁg ownership of onei :
‘automobile per family in reﬂectiﬁjg pcoples general way .‘o.l' thinking of public bus
service as iﬁferiority me’ins.of transportation. L _ _ . _

| - Especially prices of gqqolmc, LPG. natural gas and’ diesel are sold for

surprlsmgly cheap prices wlnch do not componsate ovon their pmductmn coal
. apparently covering only 1/3 to 1/6 of the cost.

Therefore, government pohcy for mcroasmg subsnduod l'uel prices slmuld be
contmued in con«nderatmn oflnmted reservo afml resources.

Under those cnrcumstancos lho Central governmont dec:ded lo increase the

~ fuel 'prlce from l994-and-subscquently as well; as shown in T able 6.2.5-4.

Table 6 2.5 i Present fuel price policy of the Gov ernment
Unit; R:aU!)

g;i?]]::;; | Premlqm | - Diesel o
1991 50 _ 70 10
s 100 140 15
96 | 130 180 50
1997 160 220 30

{Source: AQCC, 1997

The Iranian govornmeni raised the fuel price from 1994 and on March 21,

1996, The price of stamhrd g‘lsolmo was furthor rmsod by 30% to IR 130/L,, while

that of super grados was m:sed to lR 180!1,, diesel oil to IR BGIL and molor oil {o

© [RSOO/L, up from IR225/L. e | |
-According to the rcceht analys_ié_ of the Institute Efcn; [nlernati:onal Energy

Studies of Tehran, fuel priu:’e‘increascj his failed to cul domestic fuel cons’umptio;l,

but they only helped to stop rising. The observalion was verified by the fact



domestic consumption has remained unchanged since 1995 at around 1.1 mb/d.

“Therefore, Turther price rises are necessary and they need to be higher than the

increase currently planned by the government.

In Iran, there is no data on price elasticity with respoct to the price 'which

:may be studied by the Institute for hiternational Energy Studics, but is not being

" disclosed. Such studies wounld be nceded to know effect of price increase on fuel

demand. Pending these studies, the only option is to data caleulated in other

~ developing countries, according to which, the elasticily of gasoline is -1.05% as

. shown in Table 6.2.5-5.

Table 6.2.5-5 Fuei elasticily

Heavy Oil | - Light oil Coal Purchased

: 5 ‘ .| -and Gas: : power
Industry {Heavy Uil - -1.05 - 0.31 0.41 - 0.02
’ Light oil & Gas L6 LR 0.86 ©0.67
|Coal -0.49 0.91 144 1156
“FPurchased -0.10 037 0.64} -0.86
Domestic |Heavy oil .80 0.57 -0, 16 0.27)
“Hhight il & Gas 1.21 .1.280 . . 030 . 0.02
Coal - 0.34 1.76| -0.62 1.98]
Purchased -0.45 10,72 0.29 -1.21

© Sources: Price, Environmental Regulation & Fuel Demand,

“The Encrgy Journal, Vol 14, Japan

Pable 6.2.5-6 shows fuel consumption projection based on fuel price ela'sti_city,

under a zero inflation rale, asswned (o be 1/10 if these in other developing

countries in consideralion of fran’s special conditions such as the present order of

magnitude of fuel price, fuel consumption patiern ele.

Tabie G’._2.5-6 Price clasticities and GTA cons{inagti'()li B

Fuel Fype

2005 . | 2010 -

- S 1996 1997 2000
Gasoline  [Consumption(1000tony) - 6240 7695.7| . . 14604 60159 6G1G8.9
- [Price(RiabiLy, 3%, 20% I/ 71300 156.0] . 260.0 670.8] - 16691
LPG | Consumption{1000ton/y) 360.2|  372.6|  36rg| 3363 3131
Price@inbkg), 1%, 20% 300 360| 622 1548 385.2|
Natural gas - |Consumplion{1000ton/y) © BEI0L8| 89744 8700.0] - 81001 75415
7 [Price(RiaVNMB3), 6%, 10% 11.9 7.9 30.9 6.8 191.0
Diescloil - |Consumption(1000ton/y) 1288.9 1320.2 1196.9] 30074 3638.0
= Price(Rialkg), 3%, 20% T 800 36.0 62.2 151.8 385.2
Heavy oil Consumplion(1000tonly) 2372.2 23916 2321.3 2161.2 2012.1
[Price@iaVkg), 2.5%, 20% 20.0 21.0 i1.5 103.2 256.8

Remarks;

17 value for growth rate of consumption and planned price increase of fuel

6--88



According to the projection consumption of all fuels inérease up to the year -

' 1997, naturally, prices of fuel should be decided in proporiion to Lhe consumer price
index in the market, but gradually deerease due lo the rises of fuel prices, and
“arouund the year 2010, gasoline price will reach around half a dol?gr,thh is close
to the international price. In other words, fl;lé] price ilicréase will pﬁrod‘uic'e a greal

henefit through reduction of emission,



6.2.6 Promotion of the public environmental awareness

In the previous chapters, we have discussed the methods to improve a vehicle -

engine and fuel qualily, as well as transportation management for reduction of air
pollution. As public relations activities are also important, they will be discussed in

this seclion.

-(l) Promotion of the public awareness aml public relahons actwmes _

’I‘h::, method aims 1L promotmg environmental education for reducmg an
pe!!ul:on aml promoting pnhllc awarencss on envnronmont ’I‘V .campaigns and
'thstnbuhon ofhrochurc-s carricd out by AQCC and ’l‘V’l‘! B hqve proved to be succossfu!
In the fulure, campaigns should address the following objectives:

El’romo't.i.ng use 6[' public transporlation | | |
Bl’romohng rulo Qh‘lrmg sysloms such'as car pools and van pools
# Encouraging pr0v1310n of parking places "md proventmg illegal parkmg.
M Promotion of flex time
M Encouraging observation of traffic rules
B Others
_ To make maps with up-to-date information about tralfic regulations and parking
places in 'I‘eliran, and to distribute them to the public.
_ Environment ticket campaigns
To distribute tickets of small sum worth which can be used for pubtic
transportation such as buses, and to promote public relations activities 1o
encourage people lo use public transportation instead of privale cars,
To organize exhibilions and provide b]ﬁponr_t‘u.nities to. ckpérience simulated

environmental conditions for environmental edueation.

(2) Retraining of lho drwors

The objoctwe of retrammg {Invors is to promolc campalgns for' raising

-'enviromnmital awareness, sensitizing people’ to the harm of air pollution and

encouraging sale driving by car owners.



B To provide training courses on prevention of air pollution and safe driving when |
drivers licenses are renewed or reissued.

i Prevention of the pollution caused by traffic and Safety Traffic Week

~For this objective, a particular period of time is to be specified so that during this.
p_criod the police will tightly contsol traffic aiming at prevenling pol_lution_caused.by'
Araflics and tfafﬁc accidenls and the information r:elating to the éxb'lovc-mcntimm.d'

matters will be provi(led through practical training.

3) Publlc campaign for redncmg emissions

' For thls ol)jevtwe public rc]at:ons actw:tles for d:r-.senumtmg bas:c information
should be conducted and public awareness should be promote(l The activities should
be supported by TV mmpalgns and distrlhutlon of brochures a
Iun’couragmg to go thro_t_lgh rcgu]ar;nsucchons zm_d ma_mlcn_ahcc

B Promolion of new type car sales and encouraging o scrap old cars

(1) Promotion of the use of elean fuel
For this cbjedivc public'rt-.llfitions aclivities for promoting use of low-pollution
cars (LP cars for the moment) should be eonducted and clean fuel users should be

provndml with special services, incentives and brochures of filling stalions maps.



6.3 Counlermeasure for stationary souroe
As shown in Table 6.3-1 and IFig 6.3-1, contributions of stationary emission sources and
mobile eission sourees (o the tolal emission of air pollution in GTA are 29% and T1% respectively,
indicating dominance of mobile sources. As for each pollulant, however, stationary sources share
97% and 1% in SOx andt NOx, while mobile sources share 94%, 70% and 88% in fCO, HC and
SPM resl}oclivbly. Therefore in this report, the countermeasures against’ SOx and NOx from

~ stationary sources are focused.

:- ~'Fable 6.3-1 : Emission quantity of air pollutants in GI'A (1994)

B (londyear,%)

Source SOx NOx CO_ HC SPM . dda) -
-Mardlachsing 167923 seoM| - 4753 2948 16,966} 2 916}
- Commercial & Household T@BTH 15061 259 15317 5251} 74701
~Ener gy Conversion 02000 23900 &3 16,901 2698 Te43d
" Staiorary R %571 51,421 RY¥oT RS TR 460 767]
Motise _ 8310 610 826 806) atego] e 1,139,163
(Sibotal) 262321 KL Y7 11661 ~ 2008 150954

Stationary ' 968 707 59) 208 121 288
Mabie 32 23 o4l 702 379 Eiv.
(&b lota 1000 1000 1000 1000 1000 1000

Iig 6.31: Emi&?-ion‘qmﬁtity of air pollulants in G‘I‘A (1993) -

- (Uy)
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. (STAt/sheet 2)

Stationary eimission confrol measures can be divided into : Menergy conservation and @
direct pollulion confrol, Since there are many reports regarding large scale industries(>100

" persons) and energy conversion sectors, especially with techmical aspeets both of energy
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conservation and direci poltution (I)I.'lll‘O], and MOT is not. in the position 1:0 take cave of national
matters, this report focuses on the following sectors which reprosent more than 50% of encigy
consumplion in GTA.
#  Small & medium size industries (= 100 persons)
B General service & houscholds |
" Itis also a%‘.um:cil that the current technical lcwits for mmrgy mnsew:alioﬁ and air p;;!luiion
eonlrol in Iran are noarly equwalonl to those of the OhCl) cmmh'ms in the }om\- prlor to the ﬁr\l -

oil Q}]OCI( (]973)

§ - 63 1 Long term tangci for air pollution eontrol in GTA _
| " Projection of long term emission quantities’ af air m]lutants in GTA can be p!"O](‘( {ed by the
chang,o of the following threc» @) factors: - o . | '
o O Energy (:rowlh factor :'To be pro;ected by av erage growl hrate nuﬂtl plied by
| ) R onergy conscrvation rate '
@ | Emissit')n 'factjor o r.l"c) be madified by installation of air pollation control
| . equipment and combustion control technology

®  Puel replacement factor : To be projected by change of fiiels to natural gas

:'l‘h(! oc')_noopt of scenario for air pollution control is very briefly mentioned below, alihough i,
S *willbe defined in details in the following sections.
: IS l)b-Nolhing: Energy conservation and pollution control measures are nol.
positively conducted better than the current level, and pollution quandities
in Ihe ful u‘ro. are OSIimaicd i proportion to the real coonomic growth rate
m each monom!c' %oc,ior. that is, exteapolating the current tren,
' II f ()ommon lntermednte rc-dnchon of pollution between “Dao-Not hing” and
“Boal ’-’smnano. ’ o

M Best ' :Reduction scenario of pollution is fully implemented as scheduled.



o (1) '[‘1rg0tol'e:wrgy conservalion

The other major assumplions for the scenario are as follows.

# Targetyear : 2010 (Base year 1994)
- B® Averago growth rate (1994-2010) 1GNP 5’.1%, Manufacturing 5.9%,
| (referred to 2nd 5 Year Plan) Commercial/t lousehold 2.6% |
"  Powerplants & Reﬁnérjin GTA  :No capacity expansion is scheduled due to

environmental reasons up to 2010.

 Table6.3.4-1: ’l‘qrgot ofenergy conservation

Sector . o Reduclion target
Base Common Best

Ma““fac‘”“"g

93 4% AP @2010
55%iiiP @2010
ekt

75,7551 @2010
"8G 30%AIP @2010)
BSERRAP @2010] |

38 Machmery :
39 Others

Household 5°/nf|HS @2020

[Commercial HACS @2020 '

Bower piants kT TIG0L ST 80%IP @2020] | 95.00%MIE @2020
Refinery 95 00%MP @2020 0 00%AIP @2020

(Note) IP:Index of industrial Preduct, 1HS Index of Household Senvice "
ICS: Index of Comrnercial Service : :

Energy conservation is equivalent to air pollution control in a sense that cmission of air
pollutants will decrease almost in proportion o the energy conservation ratios. The long term
target of energy conservation in GTA is rocommended in Table 6.3.1-1 above, which is based on

the achievement in Japan as shown in Fig 6'3 2-1,-2,-3, -d and 'l"ible 63. 22 '.l‘he:tal‘g.et‘ of the

Oommon scenario is established as about 50% o['lho Boct scenario whﬂe the Do- Nothmg qcenam'- '

means “do nothing” for energy coriservation and pollul ion control act ivilies,

It is widely said in the worli that the energy oconservation in dovolopmg eountries oould be.

achieved by 15-25% per GNP by means of slrict administrative control over daily operations and
: nmnlmmno@ act miws wulh only negligible addltmnal cost but that conservation of additional 15-

25% per GNP would require proper investment, cosling 5-10% of acquisition cost of the exisling
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and/or new equipment/facilitios in terms of curvent prices.
Figure 6.3.1-1 shows the record of almost 37% energy conseivation in Japan in terms of
energy consumption per GNP from 1973 to 1991 and the recent aggravaling trend from 1991

onward by 5%.

" Fig 63.1-1 : Trend of energ‘f consumption per GNP in.Japan

100.0 e
' (1973=100}
950 |

200 }

800 |

“Index

- 750
700 |

650 | | | ) ‘_'_**——-\/

600 L

680

Sourve} Handbtook ot' cm-rgv & ccononiic statisties in Japan

(2) Target of direct air poHulion reduction

Regarding the slationary emission sowrees, the long term target for air pollution control in

GTA is o cdear the WHO qquality standards in Llerms of SOx and NOx emission in 2010, In order to

realize this ohjeclive, the following direct air pollution control is suggested:
" F vel 011[&011(] ['uol ropla(mnont w:th naluml gas
Imtallahon of HDS and l)e NOx facilities int a refinery
" I nslallahon of ])o NOx fmhhoc: in power plants

]n the event thal current ernission {"mtom (Bl*‘) of SOx and NOx could be mduoml and [ue!

: mp!aoenwnt with natural gas could be umplomenled acoordin B to the above measures as & heduled

% in Table 6.3.1-2 below in combination with energy oomervahon aclivities, the reduction of&Ox and

NOx emission comparcd (o the amount of 1994 i IS expected as shown inTable 6.3.1-3, wluch \-.ou!d
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clear the WHO quality standards in the Best scenario in 2010,

Table 6.3.1-2 : Target of stationary air poliution control

tem Base Do-Nothing Common - Best

1694 2005 | 2010 2005 2010 2005 2010

- Euelosl{FO)replacemenl with nalura1gas 1100 :
IS 100 '

fﬁ-Kemﬁene wQ:memmmm$mmm¢m;Mm@M.
LoGasol i |

Clindusties b
Change °f EF bY De-NOx b)f combusuon °°“t'°' :
|~ Householdfcommercial T i6d 100 ' 98
{Note} EF : Emission factor : : ) i o . - (Scenariolshectd)
The figures inlhe cells of Common & Best cases indicates fust oil & solid fuel satios '
i charge of EF 1o the corresponding rgires of Do-Mdting cases
Table 6.3.1-3 : Bxpecled reduction ratio of pollutants (%)
~ Item Base | Do-Nothing Commion . Best .
. : 1994 2005 .| 2010 2005 2010 2005 2010
(GOt emission compared o 1684 | 100 163l so7| 21| 1i3[ 85| 33
[NOx erission comparedfo 1994 106] 157 i97] i3s] s3] 144

(Sce:\arw&'we-_e:ﬂ
FLong term targels of stationary air pollution control in GTA from 1994 10 2005 and 2010
ave summarized in the above tables taking into acoount the results of the simulation charts and

Fig 6.3.1-2 & 3, which show the reduction trend of air pollutants in _OECD countries.

{3) Case sludy for veduction of pollulanl

B.mﬂl on Lhe assumplions (|(‘“C!‘ib(‘{‘ abovo ommmon amounls of é;Ox and NOx from

«lationary emission source are projected as follaws. ’l he detalls of lhe_pm;echqn‘ arc shown in -

APPENDIX 3.1, D B
1) Enission qmnhhos of pellulanls iny each SoenANio

Table 63.1- 4 and l"lg (.3.1-4 show the emission quanhlloq of poHutanL in cach soenario

'mp!mnod above.

@&



120 : - Fig.6.3.1-2(1) : SOx einlssion in countries
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Pable 6,3.1-4(1) : Stationary emission quantities of pollutants in 'eac_h'smnari'o th%)]

Year SO NOx
Do-Nedhing Common Best Do-Nething Comman Best
1594 253,931 ) ‘85,571 . 855N 95,571
B PR ST e B T | K T 7
..................... e Ty T V] R T

Table 6.3.1-1(2) : Stalionary omission quant ities of poliutants in each scenario (%)

_ Year " SOx . NOX :
Do-HNothing Common Best Do-Nothing . Common Best ¢
1994 100 100 100 S0 T
. 121 ™ = E T L i
e 1 e 111 Y T P e 17

‘Concerning the calculation of Table 6.3.1-4 above Inqc-d on the a\sumpi ions of Tablo 6. 3.1-1

' and'l‘ablc- 6.3.1-2, 'l‘the G.3.1- 5 andTable 6.3.1-6 are prcparod for better understanding of

calculation pmmdures.

2) Outoome of projection

‘Aa shown in‘Iable 6.3.1.-4 and Fig 6.3.1-4, if compared to the emission amount m 1994, the

Do-Not hing soeNArio indiéalcs that the emission amounts hoth of 80x and NOx will be almost 1.5

hmes in 2.005 aml 2 hmeq in 2010, while the Best qnnn-mo will lead to 70% reduction of SOx and

slightly mare level of NOx emissions in 2010 ILis believ (‘ll that the Common scenario nmy he the

most likely scenario among 3 cases, which induoes almost 1.1 times increase in SOx and 16 times

inerease in NOX in 2010 compaved with in 1994,

“There are no specifically effective conntermeasures for NOx veduction as evidenced in QLCD

(iouﬁlries, such as ﬁlel replacernent with natural gas in the case of SOx, Therefore, MOT is advised

1o promolc fuel mplaoemont with natural ;,15 as much as possible for SOx reduction and to keep at

: k\'isl ﬂw curront k-\’el of I\()x omla\mn l;y all moans 'iS tho minimum requirement for pollution

conlrol in GTA



Fig 6.3.1-4 : Stationary emission quantities of pollutants in each scenario
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