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DPF-retrofit in Israel — countrywide retrofit
In two LEZ
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Motivation

Transportation is the main source of air pollution in Israel's cities
Public transportation is almost entirely based on diesel engines
25% of the complete Heavy Duty fleet is operated by 30 fleets
Fleets can either scrap old vehicles of retrofit

CARB and VERT certified filters are allowed to retrofit

PN reduction of retrofitted vehicles are considered to the overall fleet
emission values
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— Motivation

= PMZ2.5 Daily Exceedance in Tel-Aviv Area
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— Heavy Duty Fleet Composition in Israel
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- Heavy duty Fleet in Israel

Total number Number O.f big Total number Percentage
. Total number fleets with .
Vehicle Type of heavy duty of heavy duty | relative to all
of heavy duty . . over 100 . . 2.
. vehicles in all vehicles in big heavy duty
vehicle fleets heavy duty .
fleets . fleets vehicles
vehicles
Trucks 5,478 37,350 15 4,331 12%
Buses 602 13,009 15 7,718 59%
Total 6,080 50,359 30 11,766 23%

—

Source: Amir Zalzberg; Division of Air Quality and Climate Change Ministry of Environmental Protection

The 30 largest fleets operate quarter of the vehicles
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VERT Israel Project

2013 First VERT demonstration in Tel Aviv

Continuous interaction between VERT and Israeli Ministry of Environmental
Protection

04.08.2014 — Kick-off Workshop in Tel Aviv, organized by Israeli Ministry of
Environmental Protection, Technion — Israel Institute of Technology and VERT

March 2015 — VERT training course of Egged experts in Biel

August 2015 - Start of retrofitting test fleet of 18 busses (city and intercity)
Mid of 2016 — VERT test was finished

June of 2016 — Egged durability test phase finished

A VERT certified filter system from PURItech won the tender of Egged



— VERT Israel Pilot Testing

= Stakeholdes of the VERT Project

%

Egged as bus company partner based on a contract with VERT

Technion as Scientific Israeli University — Measurements and final
assessment

VERT as project leader and technical supervisor
GSM Logger suppliers (VERT companies) PNE and CPK
DPF Suppliers HIJS, EMINOX and PURItech



— VERT Israel Pilot Testing

= 18 Euro-3 buses were selected for retrofit

= 9 urban MAN buses
(mileage: 450,000-580,000 km)

= 9 intercity Mercedes buses
(mileage: 1,200,000-1,600,000 km)

= Particle filters
= Three different VERT Companies where chosen

= all delivered CRT regeneration technology

= Three typical usage topographies
= Flat terrain —Tel Aviv area
= Hilly terrain —Jerusalem area

= Combined terrain —Haifa area
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— VERT Israel Pilot Testing

= Results

= Operation modes for the Measurement campaign:
= Low idle
= High idle
= Full load, 85% rated speed

= Free acceleration

= Measurements:

= Particle number (PN) concentration and size distribution
= EEPS-3090 TSI Inc.
= Sampling temperature — 300 °C - Particles above 23 nm were considered

= All the measurements — at DPF inlet and outlet
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— VERT Israel Pilot Testing

Results 2606
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— VERT Israel Pilot Testing

Results
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— Outcome of the Israel Activities

* Low Emission Zone in Haifa —by beginning of 2017
11M NIS (apr. -2.6 Mio EUR) to fund DPF retrofitting in some 700 polluting
diesel vehicles — via tender

= Garbage Truck Retrofit Program
10M NIS -to fund DPF retrofitting in garbage trucks

= Orders to reduce emissions from large HD vehicle fleets —published

= Eliminate local “polluted hotspots”
Jerusalem central bus station
Hashalom train station - Locomotive retrofit opportunity for VERT companies

= VERT is in ongoing discussions and prepare together with the Ministry of
Environmental construction machine programs



— Outcome of the Israel Activities

= Only VERT certified filters are use in Israel currently

= Minimum three companies are active currently in Israel
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VERT CRT EMINOX 29.03.16 27.03.16 MAYN _[2aRMm Ny Takn ont nw FL-7 1977 14-275-15 | aax‘mnny 1 1

VERT CRT EMINOX 28.03.2016 26.03.2013 | nuavn [N N TakD onT nn FL-619 1999 33-754-15 | 31N m nw 2 2

VERT CRT EMINOX 11.04.2016 09.04.2016 Myn _ [aar‘mnnw|  TaRn ont 7 FL-619 1999 33-767-15 | 2axm vy 3 3

VERT CRT EMINOX 31.03.2016 9.03.2016 MAYN _[2aRMm Ny TaRn ont nn FL-619 1999 33-940-15 | aax‘mnnwy 4 4

VERT CRT EMINOX 04.04.16 02.04.2016 MIYN_[a3aR‘Mm Y| TARD 'y 7 FL-615 1999 33-994-15 | xaxm nwy 5 5

VERT CRT EMINOX 30.03.2016 28.03.2016 MAYn _[3aRm Ny Takn ont 7 FL-619 1999 34-197-15 | aax‘mnnwy 6 6

VERT CRT EMINOX 24.03.2016 2.03.2016 MIAYN_[2ARM NN TARD|'0TR 910 0! KW nu FL-619 1999 64-759-15 | ax ' n'y 7 7

VERT CRT EMINOX 22.03.2016 20.03.2016 Myn _ [aar‘mnnw|  TaRn onT nu FL-619 1999 97-033-00 | 2axm ny 8 8

7433 VERT opi'nX 11.05.2016 11.05.2015 [(lla} T nan nox M A | 3 ke | vmn -2 NL'Y -3 2006 91-380-01_|nia'y mMiann -|T| 1 9
7434 VERT oMy 11.05.2016 11.05.2015 1'an [ nan novI ym A | 3nnigxn | vmn -1 NL'y -3 2006 91-381-01 |nmia'x Miann -] 2 10
7432 VERT BCAlb) 05.12.2016 05.12.2016 ran T Man_ [noxaymanw| 3negxn | vmn "I NL'Y -3 2006 91-379-01 [niax miann-1| 3 11
7431 VERT o 22.12.2016 22.12.2016 1'an [ man noYYI M Y| 311 xn ann "I NL' -3 2006 91-378-01 |n"ia'y Miann -] 4 12
7430 VERT v 05.12.2016 05.12.2016 [12n [l an noY M | 311 xn nn "I NL'y -3 2006 91-377-01 |n"ia'x Miann -] 5 13
7428 VERT oKX 3.11.2016 23.11.2016 1'an i nan nox M A | 3 gxn | vmn -2 NL'Y -3 2006 91-375-01_|nia'y mMiand -|T| 6 14
7426 VERT v 27.11.2016 27.11.2016 [ T man noY MmNy | 310 xn ann "I NL'y -3 2006 91-373-01 |n"ia'yx Miann -] 7 15
7425 VERT oMK 3.11.2016 23.11.2001 ran I nan [novaymanw| 3negxn | vmn "I NL'Y -3 2006 91-372-01 [niax miann-1| 8 16
7421 VERT oK 23.11.2016 23.11.2016 n " nman [noxaym anw| 3nian | vnn A" NL'y -3 2006 91-368-01 |[nniay miann-1] 9 17
7420 VERT Bltalb] 06.12.2016 06.12.2016 12n I man noY M | 310 xn ann "I NL'y -3 2006 91-367-01 |nua'x miann -7 10 18
7419 VERT 019 22.12.2016 2.12.2016 1'n [l man nox MmN | 3 xn | ven-"aNL'y -3 2006 91-366-01 |nay mann-T| 11 19
7418 VERT oMy 3.11.2016 23.11.2016 1'an [ nan noY M Y| 310 xn ann "I NL'y -3 2006 91-365-01 |nmia'x miann-1| 12 20
7417 VERT oK 3.11.2016 22.11.2016 J2n. T nan  [noxaym anw| 3niean | vnn A NL'Y -3 2006 91-364-01 [nniay miann -] 13 21
7416 VERT opnmx 24.11.2016 24.11.2016 \n. I nman_ [novaym anw| 3nigan | vnn A" NL'y -3 2006 91-344-01 |[nniay miann-1] 14 22
7415 VERT v 22.12.2016 22.12.2016 ['nn I mMan noY MmN | 310 xn nn "I NL'y -3 2006 91-343-01 |nia'x miann -1 15 23
7414 VERT oMy 23.11.2016 23.11.2016 ['nn i man no¥  Ym a3 it jxn amn "I NL'y -3 2006 91-342-01 |nia'y mann 1| 16 24
7413 VERT v 04.12.2016 04.12.2016 [} T man noY1 MmNy | 310 xn ann-"INL'y -3 2006 91-341-01 |nmia'y miann -1 17 25
7411 VERT oM 24.11.2016 24.11.2016 112n I man noYY M N | 31 xn nn "I NL'y -3 2006 91-339-01 |nia'x miann -7 18 26
7410 VERT v 21.12.2016 1.12.2016 1'an i man nox M | 3 gxn | vmn -2 NL'Y -3 2006 91-338-01 |nvia'y mann-T1| 19 27
7409 VERT oMy 24.11.2016 24.11.2016 112n T man noY MmNy | 310 xn ann-"INL'y -3 2006 91-337-01 |nia'x miann -1 20 28
7408 VERT oMy 27.11.2016 27.11.2016 ['nn i man no¥I Ym w31 jxn amn "I NL'y -3 2006 91-336-01 |na'y mann 1| 21 29
7406 VERT oMy 25.11.2016 25.11.2016 1'an i man noYY M Y| 310 xn ann "I NL'y -3 2006 91-334-01 |nia'y Mmiann -1 22 30
7405 VERT opnmx 3.11.2016 23.11.2016 12n I man noY M | 31 xn nn "I NL'y -3 2006 91-333-01 |nia'x miann -1 23 31
7403 VERT v 22.12.2016 2.12.2016 1'an i man nox MmN | 3 gxn | vmn -2 NL'Y -3 2006 91-326-01 |nqia'x miann -1 24 32
7402 VERT v 04.12.2016 04.12.2016 an T man noY MmNy | 310 xn ann "I NL'y -3 2006 91-325-01 |nia'x miann -1 25 33
7400 VERT opnmx 04.12.2016 04.12.2016 ['nn i man no¥Y ym Ny | 3 i jxn ann "I NL'y -3 2006 91-323-01 |nia'y mann 1| 26 34
7399 VERT v 06.12.2016 06.12.2016 an T nan noYY M Y| 311 xn ann "I NL' -3 2006 91-322-01 |nia'y miann -1 27 35
7398 VERT oM 27.11.2016 27.11.2016 12n I mMan noY M | 310 xn nn "I NL'y -3 2006 91-321-01 |nia'x Mmiann -1 28 36
7435 VERT RCRIE) 18.12.2016 18.12.2016 1'an i nan nox M A | 3 gxn | vmn - NL'Y -3 2006 91-382-01 |nya'y mann -1 29 37
7429 VERT opnmx 15.12.2015 wan I nan_ [noxaym | 3negan | vnn A NL'y -3 2006 91-376-01 |nniay miann -1 30 38
7423 VERT RO 2.12.2016 an T nan  [novaym anw| 3nian | vnn A NL'Y -3 2006 91-370-01 [nwa'x miann 1] 31 39
7378 W VErT qoris 28.12.2016 \an. I nman [novaym anw| 3nian | vnn A" NL'y -3 2006 91-216-01 |[nniay miann-1] 32 40
7375 § VErRT J qomie 26.12.2016 \wan I nan  [noxaym | 3nigan | vnn A NL'y -3 2006 91-213-01 [nniay miann-1 33 41
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— Outcome of the Israel Activities so far

= OnJanuary 16" Ministry of Environmental Protection in Israel had 338
retrofits registered

= Mainly bus applications, a few garbage trucks

= Between January and now we consider additional 50 -100 retrofits

= All registered filter are so far VERT certified
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Further Outlook of the regulation

Expand personal decrees to smaller fleets

Introduce Low Emission Zones in Jerusalem, and other municipalities
Rollout to other applications like construction machines

Expand the program to hot polluted areas

Until end of July 2017 all Euro Il garbage trucks that operate in fleets will be
required to retrofitted or scraped

-> Subsidies for retrofitting of these trucks.’

-> The operator will only have to pay 6,000 NIS (around 1,500 Euro) per retrofit
Expectation by the government is 500 retrofits during the coming months

Violations of NO2 in most of the traffic oriented monitoring stations



VERT

association

— Outcome of the Israel Activities so

= Article in the Atmospheric Environment
Ultrafine particle emissions by in-use
diesel buses of various generations
of low-load regimes
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