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1. Agenda of the Energy Conservation Seminar on January 31

Eﬂaﬁ&ﬂfﬁﬁg}:ﬂm@g SEMIEN
_ﬂmmm

Waimes: Mgl Selandfs Reszarsh Instfis of
Lsgygyuygyss wym% Tnimigrsiifiomn
Agenda [Tentativel
330 | Registration 30 min
Dr. Suguru Miyazaki
1?&':":" Opening remark I?J resentative, Uzbekistan Office, Ja & Fin

05 Ir'rl-arnnhl:nal Cocperation Agancy LICAY
1605 Mr, Aziz Alimukbamedoy
e | SDETIng remark Dirgztear af tha Matonal Soantific Raessarch 5 mir
Institute of Renswable Energy Scurces
10730= Background and siuation | Mr. lkhom Samiyewv 10 M
iz | aof enargy afficiency issua | Mrestry of Enmg;.- of the Republic af Uzbakisian
120- | Basic items for energy Mr. Akifumi Mishihata 10 Frii)
130 | efficiency program Facific Consultants Co, Lid (FCEK)
Session 1 Activities to be conducted in the energy efficiency program
Energy efficsency
1230- | emprovements n the Mr. Akifuml Mishihata mln
10045 | rassdental and Pacific Consultants Co, Lid (FCEK) 15
cammensal sactor
Energy sfficians
1a5- | mpravement in Mr. Motohire Washimi 15 Fmiin
1100 | district heat system and The Energy Conserdation Center. Japan (ECC)
mdustrial sectar
Expected effects of the .
1100 Mr, Akira Ishihara .
1110 Eﬂggﬁ.lme”mﬂ PIOLFAM | The Erargy Conservation Center. Japan (ECCy [ 19™IN
| o8 and discussion 30 min
11°40- .
1155 Cioffes break 15 min
Session z Strengthening energy management systems
Improving the statis.tcal Mr, Masayuki Sakal
1155- Eg,.ls.tern af en r. g
wie | and damand d uﬁl g | Asla Engineenng Consultant Cao. Ltd. (AEC) =l
ratanal IE"'."'EII.
Policy promotan gﬁ M khi
1210~ |anergy managem r. Akira Ishihara i
1ze5 | systems and energy The Erargy Cansarvation Canter. Japan (EQC 15 min
consendation stan 5
1zZ25- ; : )
1245 Gty and disoussion 200 rmn
e _ Mr, Abdullajon CHabogy _
1;15 Closing Remark Dirgclar af the Departrant of Enargry Efficancy & min
50 Mirestry of Energy of the Republic aof Uzbekistan

Appendix §-2




Appendix 8 Draft Roadmap

J_tﬂlél&mwf-
‘@mwmﬂmw uaaﬁwahmﬁlﬂhuﬂa@ﬂ

BETTEN e
Lampgpmgyse [English-nm hﬁmpm’.hiﬁm}
Participants [Tentativel
m £n
A
Ilkham Samiyey
Ministry of Energy Elzod Rahmonow
Swetlana Shirshowva
Abdullayey Adkham
- a8 Abdusamad Mabiyevich
45 Hucliogaztaminat Onorbayey Hasandjon Maxmudjonaovich
Miristry of Economy Developrment and Alisher A Alimbasy
Paoverly Reduction Shaxzod |slarmaw
Ministry of Construction mggﬁ'[{ﬁbﬁiﬂ;ﬁ
AFiz Erkaboev

Ministry of Housing and Communal Services | Juraew Ravehanbek Mamadjanovich
Sherhon Suyaroy

mberdiey Sherzod
Alaksandr Vasilevich

Ministry of Investment and Foreign Trade Aramal Shakirow

Tashkent City

Uzbek Agency for Technical Regulation | Allaew Botir

State Committes of Statistics Jurayev Sardar Batirowich
International Organization
ru My ]

Yoshimasa Takemura

Japan International Cooperation Agency Eﬁ?&ﬁi‘h Khabirow

Hirotaka Watanabe
Yukinorn Falah Yanageds
Japan External Trade Crganezation Jun Takahashi
Tamara Babayan
Warld Barnk Maksudjon Safarow

Bahadir Cmanoy
Eurzpean Bank for Reconstruction and Malika Mirsaidova
Development Anvar Masritdinow
Sherzod Rallakhodasy
Linited Mations Development Programme | Madirbek Buriaw
Bekzat Anarbekoy
Adnan Traen
Asian Development Bank Shaokhimardon Musaey
Katayama Hiroki

French Development Agency m{gilrfet&nl}lwaljer

Private Enterprise
Bobokhon Abdullayey
Asakabank _Ial-th-::-ngir Gadaey
Lizpromstroy Bank Mizomiddin Rakhmanow
Alexander v. Rolow
Drmitrry Kotow

Ventr Vitona

Source: JICA study team

Appendix 8-3



Appendix 8 Draft Roadmap

4 £
az0t Snmnn EP._ amn o q 3583,332 mnﬁ..__u_.__r?.m pMewsy
L £ # TZOT YooRng AR ppo (saunos
sdwnd jeay wouy Aiddns Jeay jo wos
_ Apeas-(g37) Buiping
ABisaug 0137 oy sBuipp BSIX3 JO %05 =
Su0F 09 onel 583:55_9 L
w5k sod 9, € jo Wi D41 powIES S182 uap-jio dois
RS 8. 42| T2 (ML i) 268N IR 0302 ¥R R 23y Joy sduind yeay o siajleq wol) Yys
$22Un05 wouy A
kéigﬂ§§o§}:8§le1 dun a3 4B TR ol PIRae N0s i
2a pnous fouspwe Alaus seald puemol puan S UOUEMYS aUI TENDEID U9Q SEL SUIDSD UL SOUIS ISABMOH
SH “Busnsidun 5| ‘UOREIYURDI pue awod 0S| Ing we Afeus Auo ou sasudwod|
ABseus suEsL yoym Buseanad S| [OD41) 400 Rd ABiaUR [BUY (300 3U) 1) MOYS SPUB eS| 0502 Aq uomssiwe 0uez U o) Aemyed auy Lo saucjsejw e, ZZOZ HoopnQ ABeul ppo w3l o of §
uegspRaZN Ul ausoye ABIaus J0 UDRISIP aiming pue ENjels Juaind (2] 050Z AQq SUOISSILWA OJIZ JaU PIEMO} pual} [EQOID ()
i it __J._‘ WEIholg ASUBII|[ 3 ABJUT J0] SWay Jiseg | A e 501 ASUa13)3 ABIaus i TN

Appendix 8-4

VLHVYIHSIN wnjoly
‘PI "0Q Sjueynsuog oiyved

weiboid Aousiolye ABiaua 1oj SWay| o|Seq po Em«%w H“_M“_ohm_%n._u: "
£20Z ‘Asenuer 1¢ -
Ejshjeqzn jo agndey ay) ul
feujwag Aousiowya ABseu3 Jopeg Asusayg ABleus uo Aemng uolpa)o ejeq
(v2Ir) Aoueby uoneiadoo] [euoyewsiu) ueder
uejsijeqzn jo aljgndeyy ayj ul
lojoeg Aoueroiy3 ABleus uo Aeang uonoejo] eleq
(w2Ir) Asuaby uonesedoos |euoneusaju| uedep res—— —
—— . ,Muh —

Presentation Material of the Energy Conservation Seminar on

January 31

2.



Appendix 8 Draft Roadmap

K671 962°L
REQR £ 98

%901 8z [
%2l [ [T

%121 [T

REET a1k

[ESETEET

weneupusew | aseq s dwwi g
s3eq A puiy

[LEH

Irdl 98 ®R 0eT i TOE
Rt
BmE|

4510 (Ul vopdunsues Afisa
FPQETOZ vAl

n_t 35;» u:n._ n:. e P__..a: QU] “IejR} UBITIBALSS ASaUa
Aimil e sAcqE SUE BUISN POYS|NSEI0) ShM UbIELWNSUSS ARiaug 'p

ABlaLD (BLBL) 0 USSIAMIED AEalD Ki 3

(Reen/ 1)

BZ 0 ||Fys Alaua LU0 o] AJDLN0HE 10 DR UDISIBADD By |

0EED = (ANHECD'E] ) ALALA 170U (RETHD00') PR 0oNS 433109807
ABIBUB DINISE J0 USISIBAUCD AT Bus AiBlig ")

ey ey
SOWIY &|°] U A}SIADOD 6y SBLUY @7 4O JE0E) UGIS DALY ABIBUD
Auig B BEcn pIHNOOS) SaM Uadlunsues ARISUS "usiBiay ]
{130y I0E) ARISLD AIRULI JO SULS Lt PAYENIEAS S j8NLL ‘RB.RU
AIEPLBDSS B8 LM YRy pUR A0 oL puT ezl o)
a9 HROYS UeEABSUSO ARIUD DB SE0UE A2ILDP) o) J8pn L)

4L 0 uoisiBaAues ABuaus Alewlld

(B |eq ABsaua uE)sIagzn Ul uoy AbJaua jo sanssi pue smejs Juaund (g

“S{RLBYIW MR ‘BUREIY ‘USRISUSESD

HUBIYEN S5 ED LAl B deR aLe puE
i8q Uo posg (nane
£102) FBAING 30518)G UCWNSUGT) WNBBIa | ADSnpU]
Jaae BUR LaLDYY Ajgdns Jaqem oy ‘Buioss Bunsay

58 U3 B8P DIUS6ds- LGRS O0R LS pBSER  §I0g SONSNEIS
slusLaSy pUl ARG 40 HOOOPUEY © @ISO |8 jUSp Say

Loy eUnSLOn YRSy BEALBERP.
UDWINGW0D (88Y §) ALOLIDS(E PLE [N 10 $0G | A05npu]

US[LOLNEWED TERL G| 3 AUDLOI9E “LonmunsLeD
TN (B0} AUE 18R PUE BN © [BINBLIAIGT, 31 uepIsEy

B[ U S50 A B18P 0 BILGIEJE. UM
YR UBRELLNSUnS KRALD (BU} Sy BU) US POEEG SNBL IR
SEUBLLIIED BUMG| 0} 94} 'R TAT 10U B 95 AS TP BTE0RE

Ui ALLNSUAE TR LS.

nioZ)xce b RS %59 uedsy

L 0 1 W e o o DRI 0 1 e ey s s

ot

g -
e

201
iEMEn pasiaag BuBg BIE ddh PUR ddfd 8} Feliey

i 06 %09 MG | wsnRE

Apunog e cusuueal| AAsnpy |ENUapEEy

uedep pum Uz 2n=_..,. Aamod mr‘ 1E FALEDI

Umspeqzn Usekaeq el m8y_jo

UL DON 1202 B4t U 0802 44 4OE Ag sussTwe
OO FUTNEEU 6] UBILPAE U] BNUNLBD [|M 85003 Jamad LBl
AL B 01 BNUILOD W 538 [LITEU G8UM USIBNES 34} 109 'doN
PUB "0 “BMOC BEALSED ADUSISNIB- UBIY UD SNS0) [IM QEOZ ©) 0P
07) 910N 1089405} Jop| 841

1 § URISDISGEN J0 R LOL

[T Ieq AB1aua [euojeu) ue 20 ut

ABsaua Jo sanssi pue snjejs juaun {g)

WEER oy

ME9L BRI

L unduRy

XOTE [T

LR

sley IeApEsY "o
LT insnpu

(7] ¥IT Loy
K sapn  Wedwey
enugge |

BY1 puE J01ES [BUIENPU BuR Joy pesadaid e sainseaw Auoud Uomes yes Ul Aduaiaye Allaua Bueddus o engaa

B 50 AOUE e 50 AoUaie FU) ' aInuay) 35k gl o aie 's3auncs Ausus sjgemauas woly Aol
Janod 0 AJuanys Su BaLdUr pue vawBuens o suoys Bucbuc ay ‘puey JayK B up -

2SI} 30 PRoYs
18 85N pue uonelaual aInLnY BUY SE [|3M SE "Sa)

[acuNeE] fd LT9T M0l

BIOZ Y3l
w53 puE ngnd

2L -
e

Sukd Gddns ®ay 0 AUHIES 4L BLannicu 0 A3pgSend S U SN0 05 Ik 3300.d Sy) -

5 : ne|rsy) Bunueyus

fauejoye
Afizaue 10} Ywolb

[E3WIOUD38 J0 2843

y swesBosd
Kauaioiye ABiaug

(A3 '837) sweibosd ainyn} pue
uonesauali samod 34

%E

dao Jad ajes uoganpal asn hmhm..:.m.. .

yseal pjnoa onel Asuaiya ABssus eseno ay) :einzm d0D Ui pajeaosse suieb mummBE& pue ‘Jamod »muu...u

‘9,07 40 jabie) fBsaua s

0} uol pue

u uopdwnsuos ABsaus Arewpd jo 9,0} Inoge o} wajeanbs s| welboud sy jo (equalod Bumes ABsaus |B30% 2yl

Jojoas Jamod u suef Asusiowe Buppy!
‘UEjsagzn)

_u«ow.-u- bu.._ﬁuEu ABiaua) uejsijagzn ul Asuaiayya Afilaua jo uoijaanp s..__.-__.c _u.._m SNjejs juaLnd _._N‘

Appendix 8-5



Appendix 8 Draft Roadmap

[4: 1T
MO < Hyddns sayes vogeBun soy scund pageicusEp
Hujsiea ssauasemy (54| auniesadua) UABOION < I Ll - i < diund joqem uogeBiu|
Ansnpuy o) juawaieuew Afsaug (4] yEIH FoW < ST UGREGYGE A UODSTPTPUETS SINCw AOUSEWS UBH < 'E3) 01 |31 W0y sovous ALisnpu|
= e IR !ii!. wegeU o Juewasede pue sdwnd
Aujsie, ssauaiemy [54) 1931 JD 53U JUIIGS o J < -
808 « 1:.5-!_5 [T T ) 3
_?_-mqﬁa_ i wawaleuew Alisu3 —g_ anieiadway A ddROION < D RS e ABsug < w53 Aasnpu) o) (Bunsoyuow}
A ues)s + dund jeay 01 J3)joq sef wo.q [T4] F|Ppi-mo] |eHISNpU] 30N < G2 _Iim! gi_.ur.lu - _!.i_di < wewabivunw s
JRLLBILEYUS SEBLB MY
HIZ 3uning g oirm < ap LA fBampopegl < (eipew seup0 !.-
Buisied ssauasemy [gy] 3N 4 wWE .!Ii 146 ABuaus - < wpaw
uonejnsul (eussy) [Es] piEpuERzn sLogeuLng (oppsee
J 3N < RIE Q3140 eseynd mau i) S50 Auepye Aleus agepetdn < Hyeapuaucae) Buwd 037
|epUapISas Joj JoiesaS))ja) WP “Buuo|LpUD Jie WooJ WP [24] sasnoy PIBOE LBEINSU] IO LORBINSU
AP ueaps + dwnd 12ay 01 Jajjog se woug [T8] payaeiag PULISP e 304 PUB S5016 J-m01 10 IGNOP LM SMCEUIN o Suryy B3 U HIZ pUe B37
20 < Dpayalie 8 35004 PRISERD ool puw
A437 aning g Buippng Fom < ST pun LU R L) o (BN MOPUIM) UCTRTIRL RSy |
Bursie. ssaudiemy (54| [eIAWIWOT) Gupesy ssuotpuDI |enuepes
PIpUERZ € w fauepye yBny jo UERIEN £ APUREM 01 IR8Y WO UOFEUR] < o) sy el es eyl
uojeinsu) [euuay) (g4l AwPey dgnd Joyzas uPOIOW < puR ‘iss0p9 e Joj B o
{enuapisas Joy Joiesad|iga. Wwapig ‘uuonipuod Je WwWoos wapya (7] ¥ajdwod [BI2S2 LD ECL I - Jiw pos @s ) 3ind mau oy st Asveoye iBmus sgepeBdn ¢ Buionpuos se oo jusoyws
Apupage ueap + dwnd 1eay o) Japog sed woud [T4] HujsnoH  pue [enuapisay
APIS PUEWSP JEay z._cnﬂl A i..!i.r_g o1 1Rey paddns Loy vosuell < E.ﬂa-u.t-_a-;.-“h._iu
Sune. 1s1p A ap ‘se Addns ye = e
it S oot s bisnlod EEH A [ e R N
{=pI5 puewap Jeau) sainseaw Auoiud (5] sainsesw Auold (g)
T A WEIB61d ASUBI3IIT ABISUS 16] SUI5) J5E '} R | WEIB61d ASUSI31I3 ABISUT 18] Sl 5588 |

01 6
sjony |1550) Jo 950 3} B pue Rouspwe wogdwnswos |} e
Buncadwy a__ zsaac. o5 5| U s o wgMduoo ML 0RO o e Rl 8 s KIPUPS® 10 UOINJUISIP puB o —— o —10
pue ‘saamnos Afaus aemausd woy Addns Auoupa o vorsuedxe ‘Kiddns Apupae var'zzoz-ed
!uOEuE:mnfS ske| OEDZ-DZ0Z U T 1 w Addns Ay Bu 93 @pu jdacuoD, 30N Ay prebal su u) . “oday IRl SES e
uojaas puewap Afisaua auy)

Ul LOEIYLPAS SanoAL ‘weiBosd siy) u asn JBay jo Kuaniye ay) Buses o) o} Jus WS jusodus ue ‘sdund Jeay jo asn ay) 130unos ===
uua) Buoj auy 1o} SAMSESL 2inn) sapniau) osje weiboid sy « 4 " —U__-_OUU._U:_ §1 UU-.-& seb |euoneusajuy

jseb auow Buuodxy

4 i 0z 40y r g & I 1 Jlamsuy
‘GZ0T - TZOT 10) URSINAGEN MaU 0 Juawdojaaap jo AB2ies 2y) INOGE 084N ON I8 [PHUBPISEL] YW U UISISIYY -
"0E0Z pue §Z0 usamjag agissod se "
Aues se sjafie] VNEARSU0D ADIDUD BU SASIYIE O} AGEISIP S1 J 'DE0Z 90 0 s1 pouad Lo jUBWIIdW SU) UBNOUYY + D40 s wad s vy
L.E!._a ! oy Ajddns Apigpals puedxa pus iojpes
Jawod au ut (uogng 6) Addns & 10 Aousisya al snosdu £s2a|es 1121 Jo aseasdap ul dn pus 31 saoq
Alsnosueyinuis o} .:n._R_E_ st 3 Jopas uopduinsuco ABisus eyl ui Aousioe ABisua Bupoxdul 0 UoWPPE Uj 2uondwnsuod seb aaes o3 s1a1jddns seb Joj [ePYauUaq Y ST
__F:ﬂo_:a fBiaus o) yseoudde pasoejninw e yBnouy
suazio s jo Buw) jo piep sy dw) pue 1 s Anunco a8yl o MINGUILGD O SWIE 3|
E% AB1ous anosd o} 19p.0 ‘uonsend
ul Jopes uondwnsuoa AGieus e 1oy Auewnd Aogod se 1 8q o) Eﬂbch_ne_.._.
sanpoalgo pue adoas EEuEn_ (¥} {auag I qzn uj uond ABJaua jo sanss| pue sMIeIs Juaun E

S ieion e ‘3-__

Appendix 8-6




Appendix 8 Draft Roadmap

v

91 ST
(dwnd jeay osiose jenpiapul of Jajem Joy Buiesy 1o1sip woy saunos Aiddns jesy BuiBueysz)
Araop| oz 10aus Buines ABisug WIHYIHSIN Wy
“Aouaplys (ewsay] Jo wiodpuss auj waoly P17 00 sjuejnsuog oliceH
saouelsip Jodsuel] Jeay Buoj ploae 0) usxe) ag pnoys 2ueo oS Buiop u) dnob suo se x3|dWoD B1UB 3u) Yl
‘paidde 3q ued poOUSW |ENUAD SU ) O payoeje ae sanpae) signd pue pauued =1 xajdwos BUEnoy mau 2 )| - 10193s _G-ULQEEOU —u-._m _m_u-._m—u_wwh
‘BATDSYE OS2 S| ‘BN SWes 32U} 18 Bu)ocD 10 JS1EM P00 pue JagEm 1oy Addns ueo o sdwnd . c .
1EaY ajpung-n, jo uoyEmdde ay) ySiy si81em J0Y 10) PUELLSD asaysm 's@joy pue siepdsoy abie) jo aseo Byl u) - a3y} ui muCUEUPOhRE_ \mu_.._ﬂ_u_.t.m hm._ﬂcm
paidde aq uea ay| soruas Buo| yim Walsis [eiuas ay)
PUE 2[B3S JUaWSaAUl [|Bws Ypw sBuiping o) walsds yun-ninw au) yieq sBuippng aie) jo ucinan.y £202 .hhmu._:m—. slE
‘wineds [enu=o ay) afeusw of sasubus sanpoe) e uEisse o ajgssoed 1) sBuiping Jeuiwsg hocw_ any3 hm.__wr_m
abie) v Budid owaH Buiping Buysixs 8sn UED JBY) WSISAs (BNUSO B Japisuos suedsr Buiping afie) 104 +
‘UIZJUIBLL O) J3ISES S PUB JUDLESasU) J3|[BWS B saanbal uelspagzn 40 Qw__u:.uwm sy Ul
G WEISAS [RAUSD SU) UBL) 31| 201ASS Japoys B sey yoiya dwnd jeay sy o) wawdinks euiwiz) Buuoppuos £ = E
-y padnouf 0 100} S108uUUcO pouyBw Sy Jusioys s sBuping o) walsds pun-nw auy) sBuiping ([Bws u| « _oﬁm% ho%%hwww n_ﬁm__awwhmm_ QMM%J%:H”MHWNH&W&MWD
‘saxa|dwoa Buisnoy pue 'sBuip|ing |e1oswwWeD ) ’

‘selyjioe) oignd i ‘eioiye-ABieue AuBly ele yom 'sdiund jesy jo UOHANPOAUI BY} BJOWOIH . ||| I

(vl

¥ ===

saxedwod Buisnoy pue ‘sBulp|ing [e12Jewwod 'sagise) sgnd jo uoiezynn dwnd yeay (1)
R o L 5 1531 3 WIAG 1 Kausioiys ABISUT -2
€T

weiboud Aouaioiys ABiaua ay) ul pajonpuod ag 0} SaAIOY
| uoissag

n—y - o mamn
O ORT BT R 0N R B W W W

LAuswabeuew
¥2015, 51 INSS]

'S0 JUINDIR

pue uea[> 0] WA}
ade|daJ o] awg Guoy
aynb axey M 31
"SIPEIAP |RIIAS ST
awy3 3 s6ujpling

Juawdinba
‘Buipping ‘24n)annsedul jo w241

{BUIp|ING) Sainseaw Muold (5)
RIUSIo1g Ablaug Joj sWa Jiseg |

Appendix 8-7



Appendix 8 Draft Roadmap

ke g, i e VRO Dy Oy
g e i s S i
L3N Aniged Adrmr Mgussan

:m__n.,.m.“we mwng Ul oswuLped o wsuEdng o .s_u\”.“ i ’ 5 i
e 4
- Wy Bpu sy uy usmop seo0b sanperedway. _ou.ﬂ_o -3 BRI Ot
s e 9 UED uond umsueD AyIuNoR)E Ing w 1E (o | u
" E] M__m; dO2 _atmao.__h_: MO 40 _.__au_-__“:w_u _wzm_-!u_!sy.._ﬁv:: ‘Adymiue pue fipiuny Yy §o UDGIPUOD BRI BLY E_u..__._

B N e Amriaey Amner sgienzag

o i i
o dswaim ) A el am JO0RING WANRIUNY 0, argERdeg 18I0 U] 21 JOEnG %, R

“IEuim IR Jo Jjey B sem uopdwnsuoa £10100912 53| Y06 INCqE AQ JUA12148 JI0W SEM U0 JAPAAU] UE JaLuns uj
“86,0/ INCGE A7 U0 [EUCRUSAUOT UBY3 JUSJTS 2I0W SEM JFUCHPUOD J[E IBHBAU] UB JEULW U]

ANSIAAIUMN [E2IUGD3L 91E1S JU=MUSE]L o I8 VRS NEELT]
INOYIM/UJIM SIBUOIIPUOD 1|8 an m_.___aou _u_.ﬁ Bueay aseds u) Asuao)ye-Ablaua Jo 159] UOREISUOWS]
JAIT ASUSIS1e ABISUS -2

Aauapiya Ajddns jeay

[tool Amuenb jeay indu 1oy jeay ndino) |
| uospedwod Asuaidys jeay |ejoL

Lvg! Al
21e J8jEAY J8)EM DUE JaUDiIpUC) Jle paseqg-dwnd jeay KBisus jeuuay) seb |enjeu jo asn o,
saxadwon Busnoy pue mm..___ozzh B 3WILIOD ‘51| |08} o__a_._a o :o_ﬁu__:: duwind .EI E

sy e PRy __‘d-_. — W63 PUE

81

LT

0z0z Aduaipy3 Abiau3 y3I :eounos

Ay Aflsaurg

Ajddns sa3em joy pue Bugeay
‘Buijoos soeds Joj dwnd jesy azjnn Ul asealdU]

ABojouyay dwnd jesy jo uopesdde ay) ajelia@0y

‘UopRINPal uogies pue Aousyae ABuaus Joj spuswiwoosal AYBiy w3) ysium uopeandde dwnd
jeay Jo uosuedxs 0} spuodsaliod ABojouyoa) dwnd jeay o} Jajiog paly-seb woy Addns jeay ul iys

T5159% [Biolallilos puUe |ERpUep|sad a4} Ul Sjuslieroldil] S30sioige ABieUs "¢

Asnosueynus Jegem
pafiya pue ke
10y Jo uopanpolg

dwnd jesy jeunayjost H_ 'ﬂ.l. =
[ . { —
duwind jeay sjpung A m el [Lle]

swgsis Buopuod Jre paseq-dwind jeay apqesiddy

ABojouyoa) Japaadl yum Buiuoypuos sie dwnd jeay
Bulaes Abiaua anoe

wajshs gnw

uolenjesa (fpeau
‘Apess) 937 <
ABlaua ajgemaual
Jo uoionpaqu) =
sainseaw Guiaes
fBloua [euoippe
Jo uoonpaogu) =
G337 24Ny 0} mIn,

sIeaf i) - 1'¢ :pousd yoeqhed-
6y - 6'¢ rabesane
9-GIXEWw
(dOD) @oueuuopad Jo jualoya0d-
uononpas asn ABlaus Auewud jo Jyeusg

uojj2[nsul paouBRyUR
Buines Afuaua anssed

saxa|dwod Busnoy pue ‘sbBupiing |eiasawwod ‘sapoey ognd jo uopezipn dwnd jeay (L)

b __‘GO-. 10555 [0 RUIeS pUE [EnUspisal a0 Ul Sjusilianoldil] Aausiys A6is0g -7

Appendix 8-8



Appendix 8 Draft Roadmap

ve

£

U
an

SIUONIPUO 1fe Japaaul Aauapya-yubiy Buisn Aq Bupeay aseds
uonensul jewsay) buisn Aq uopeziwIu S50 JEIH
a3 pue siojesabyjas ‘siauoiypuod Jje Aauapiye ybily
uopenBai pue sjyauaq Jnoge abpajmouy
sployasnoy Joj uononpoaul Asuaioiye Abisug

Fonoeid uoEAIESUCD JBLI0
{peay samoys Buines) Buines 1ajem 1amoys
Bujjooo pue Bupeay Joj Bumas aineladwa) wooy
sployasnoy Ul sioineyaq uopealasuos ABiaua Jo uoisnyiq
Blpalu Jalyio pue elpall |eiaos YBnoly; abpajmouy jo wuswdojasag
sployasnoy Jo} Buisiel ssaualemy
‘ULEENSUI pRIUBYUS
dsa &1 sy) SIBUOIIPUOD JIE Jaanul fausioe-ybiy jo esn ey Bugowod Ag
|esmgeu jo ww_.. eu) mn_:um. PinoYs o|SuM & se Asioos wco:uc_.: Bueey J2uogIpuea Jie jo esn eu buipieBey «
q e speayemoys Buines-isjem-joy Buisn pue

‘Jeuoiypuos ne Buisn ‘Buyooo pue Bujesy io) sBugies EEE way wool Buiawndo spnjdu| sanseswisuned -

-10109S [ENUSPISA) Ul 3INSeaLl UoneAlasuna ABaUa UE se uepodwi aynb si sasnol]

Tom—mv pue mmx@_ac..oo m_.__.m:o: Ul uopenBsUoD \.m_ccm o mc_uzmﬁﬁwuc: pue ssausieme mc_mwm._uc__

10)0as _m_.:._w_u..m».. q IJEAISSLIOD KBiaua jo SsaLBIEME asearnu)] (g)

44

jo

§ 0 ;96T Jaewm 30y Joy douspaya Afseua 1eay
AL b AsLenmge uiy uondumnsios Apmgome

UDIEPU0D 358] UCIRQEUOLLIBD SU) U Sjyalaq sean ﬂWu?_ﬂ.N_m_ _O—”.
fjaopy og ((peseq-ABisua Lewud) pays Buwes Afilsug @
waysfis Bunesy jousip Buisn

peajsul sBupjing juswyede Jing Apwau Ul Sisu EES 1e Aousiows-yby Buisn puswwoss. o] (z)

IV SE D AREBalR w54 UMY 82

SIS
(1B pRnApUOLLS ) Ly oey na—. Buines oo
UDIEUOD 35a) UCHEIEL TS m_u aul Ul Bysusg _.Qm|_ (soassial) Jof)

sieaf G ((1esf sad waps Sues ABisus sa 1500 Apisgns) polad Joeghed 4

Aoy by ((paseq-Abiaua fLewud) paya Bunes (Blaug ¢

{soususyip soud sy} Jo %0E F8) Buzipisans Ajeed

Ag 1syBiy 1o ++y Bunel fousioys ABisus Yum sisuoipuos e adil-iausaul fousows Yy

o1 Jamol Joy Buljes Aousisya ABiaua Uym sisUolipues JIE [euochuasues woly aBueys o 'siopas
[EI2J2WWI00 PUE [EjUSPISa) 34} U Sisuohpuoa Jie Aouaiolye-yBiy jo uone|ejsul eeyioe; ol (1)

w-oate 3yl pue a._w...o_-_uccu 11e Aousioiyge-ybiy bunowoid seinseaw Adljod
e _d_uz_

S35N0Y PaYIE}ap Ul SHUE) PUE 513||0 PIJEICLIIDP USYM
sdwnd jeay 1o siajioq Aouapiys YybBiy o) poddns jeoWo

uoijejnsul yBiy yum sbuipjing juswjiede pajonijsuo Ajmau Ul
Buijeay 1o} siauol}ipuos iie fouaioiys ybiy asn o} souepinb |eloWO

spjoyasnoy ul 321nos jeay uo uoljouwoid |eIdINO

"syuey Jajem joy abie| 0o} au) wWoly
uoijediSsIp JEay 2anpad o] S18{100 KLU0 JUSIHYS BI0W IM ‘83102 Buo Se "way) acejdal o) uoinjos aARtaya
ag pinom )| Auesseseu vey; JeBie] aie jeY) SHUE] J31EM JoY Yl siapoq sel Bujsixe Jo) puey JeLo syl ug -

‘uopnios sapaaye ue s sdwnd jesy Buisn
{121EM Joy pue Bugeay) uewdinbe Aiddns jeay ‘esnoy pajennsuos Apeu e u) Buidid Alddns sef ou s aiay) ) -

‘sasnoly payaejap 2y w Bunsixa sia)iog Buife GuipeiBdn
uaym juawdinba fouspiya-yBiy Jo uone|elsul ay) sbeincous o) sweiboid poddns uayiBuans

sasnoly payoejap ul juswdinba jeussy) jo Aausioye Bunordw) (z)

1

uede[ jo Jzquad ABojouyos) 2beioys jeuuay) g dwng 1esH: axnog
wa3sAs Ajddns Jeey yoes Aq 3e9Y [ T J9d SUCISSIWR Z0DD

T (ieqod) (sedon) 121109 13ji0q Iajiog  apoq
dwind yeay sen 2d1 no - |eed

i -
— — “ “ - ag'o
; \ :

i €00, ! |1 g
' S0°0
|||||| L5800 1
¥ "0 5o :
" ato
oto
1
1
. IR A
(ow/ros-8x)

‘=aounos Afieus sjgemaual sinyny o) ucyelsual Jemod
paly sef uauna woy asnos Jamod Buibueys fg wauiweld aljow awosaq ued Pedun sy 'sapisag

"SUDISSIWS 70D S0NPal UED SI9)10g Pajany 1550} 40 peaisul Buuonipuoo Jie dund 1eay Buisn

Appendix 8-9



Appendix 8 Draft Roadmap

8¢

Le

(rega2) Buidid Ajddns yeay juaing AWNPINDS |[BM JuaLINY

+ [T s0€ punose e uogonpal —

[ (0aya aup aseasun pinom uoneinsu| 1eaH)
(7)) edd snseid uip o) ebueys

adid Aiddns jeay Jo04 uoneNsw Jeay
{9sG)) @sed peoq uogeinsy)

(WwQE) [epeiew uopensy| fem

(960) @1sed uohejnsul Jo 158jq
{Wwwpp ) (euajew uoensw yoou joop doj
(956 1yBlam 1oaya) ssel ajgnop

5118 i {Aanins esm EE_."—_W uo paseq)
B S ! UO[JEINI|eD 10} UOJIPUO D JUaWadIojulal uojuasald sso| jeay

b 1 (G0 T T eneA ) Uo|Emsw ||em
R S (40 + £:9NJeA ) USHEINSUI JOO4 SSNOY PAYIRIER
(90 |7 ON@A N)UOIRINSU! (|8
W0+ 6'Z 8NEA M) UoIENSLY Joos uswpede

83y JIISIP INOYIIM 3SNOY PayIElap B Rl
. F S'E— v anjeAn
%OE punae :age. uojanpas A___H_ ssef-aiqnoq «— sseb-aBulg SMOpLM
Jeay JoLGSIp ypm asnoy juawnede ue i e e datpeinclia Ao
uogduinsuoa Jeay jo uoganpay SNAUAACTY SN0 Pounesy

sieaf @' tLeak Jad s)3aya sA 1500 poddns Juawysigungal) pouad yoeghed
Ao zow 21 E.zucx_ o _x.m_. 1B (J00J pUER MOpUM, '[lEM)

JuBwysiqingal Jo) poddns [BRYO pue PIEPUESS | gy RE|NSUl j0 Sjoaye (2o
— . : S[UBOG SUBLIAIN spem
%IT oo TE Hujyene Jo voensU| 1o ae Suoguay E
. Buized
L SENWI agnop o} Buzerd aj8u)s woy auey) E

SRS JUIURIUEYUS
FIEUUGLIE UOHRIISUL [FULI|

s o ot

U] SBIBLINS [B2M BIBINSU 0] PUB 'JSIl) SAUNSEAL LOIEMSU] MOPUW az1il1opd O] JISjEa] 5§ 1) ‘Uoi) Jo @sea au)
‘papadra aq _.!u spays Bures-fBiaua Bupogo) ay) x».n:!u
Bugsnoy Bupisixe ue jo opad jeiped ay) usyBuails o) uoi|nofea ey ayj o} Bupioy -

uopuasald sso| Jeay Aq Bujaes ABsaua jo Jasye Jo uopews3

“(Bujze|B-ajgnop pue ssejf 3-moj o} GupeiBdn) sMopuw jo asue
Joew ui sBUIP|ING mau se spiepuss Uoienasuod ABIaua auwes ay) o) 10alqns aq pinoys sBuipjing Buns!

‘S3SN0Y palRejap pue g Y u 4
waisAs poddns e ysygeiss pue ‘sBuppng [eiasswwca pue sspioe ﬂ_n:a u mea__-__s_h._ n:.;wm.an.aza u_aEEn_
ufpsixy

Sﬁ: |euselyy ey Buacsdwy pue uogensui em Gujppe se yons saunseaw Guimes-fGiaus @jowoig)

wawaiojuay (v
SIVETRTITER T ETE e

9t

St

Yosaidde yoddns /esauaiemy fyddns saem oy ‘Buyoos ‘Buneay uwwo si Ul Juswaacudw Auaya
SasnoU payIelag

dde woddns d waysks Bunsi au 4o g

fiddins eay jousp Y sbupying Ea_.s._au Bupsng

S ereie Kpns ye0u hiegs g s uopiedes

S sBuippng jusuede may
- I....Wﬂ\zua aas al uo Buipuadap ajqeaydde xajdwos n_.a._@ Kfddns jeay (eqjuas Jedwos
ISNOY pue sagire) |B: uand jo 15U0d sBUIPING x3(dU0I MaN
yoecudde uoneinBiai goaloig UCHEADUS! PUE UOHINISUOD M3U JO 3SED L) eo-n_qu
NS JESY S|P 3L way _vomﬁ
FETLS] -__En ..sﬂ:iﬁaw mn aExu_Q Buijooa pue Huneay
UOREILLD3|3 PUE :&5_3 PUE s3I} Aand

_e.&.a _..Seaa___ [euuay uBly s.., a_-_..s._.__s asn ay z.a 1ou Ol papuedxa 0w aq u__..o_... ‘sBujpying #

:a__-aS:S fBsaus ap _—o EERET w!u___ __.u S__uugﬂ_u o adods

AU0 [Buciusau0d pue Juswdinba Asusiays Ybiy ey usamaq aauslayIp 1803 J0 960¢ Aplsqns pasoddns ()

Areoyy L9 (padeidal Bunybil Jo 9,05 Usym spayg

uo|yenBal Aq uojsnyyp Bupyby a3
sieak Gy ((1eak Jad sjoeye sa Junowe Apisqns) pousd yoegked  Ajeop oy -siaay3

+Apisqns pue piepueys Aq uoisnyp siojesabuyas Asuaiayle ybiy
seaf ¢'g (Jeaf 1ad s)oaya sA Junowe Apisqns) pouad ¥oeghed  A/R0)N 0G (SRay3

Sasnoy payoejep Ul syue) pue

sie|joq pejesopejep edsejdel o) Ap|sqns Ag uosnyip sdwnd eey Jo siejjog Asusjaye ybiH
€2 apls aag

JApisqns pue piepue)s Bupes ABiaus A uo|snyIp S1aUORIPUD Jje Auapayle UBIH
fraop 261 [Dunes Ja1em Joy JaMOUS Jo %GE Jo SIRay3

peay samoys Bumes Jajem jou o uoisnyig
Arsop 001 ‘Bunes AGIaUS JO %E Jo SPaY3

spjoyasnoy 1o} Buisies ssauaiemy

Appendix 8-10



Appendix 8 Draft Roadmap

€ 1€
= aouspIsal Yoes Ul (seajen) joquos aunjeiadius)
‘Buiioddns jeay se Buneay D Aousioye ybiy juawanoidu
unsuon
WBIU JE SWINjOA J31EM JOU |0JJUGD 0] SSAJEA — INTHS YA E_:o.,,o_ﬂm
ssedAq ‘uopeinsul yun pue adid Buimacal Juawaacsdu ueder ‘1ajusy uonemlasuoy Afleuz ay|
1eay ‘sbujpiing au punoJe jsn| uopensu| Buidid Bujaeoey OPOS RO B A 1980
sjun Buialaoal-jeay Jo [emsUB) PBIBIDCSSE LM wayshs pasolo ousIp eyl ui Juawaacidui Asusioiye ABleu
— 121eMm 104 Jo asn ay) Bujpnjau WwasAs paso|) sedwon AP SR = o B
Jueld
Bujeay | 18ZILIOUO3S Aq ABIBUS 1EBY PBSNUN Jo Alanoos) _/ £z0Z ‘enuer s1¢
_o_cﬂw ﬁ Sty SongaJa PGWIP 95K Of SEUCUESE 1y 19Z|WouU0oy Jeujwag fousioiyyg ABiaugy
: abueys aunjesadwa) 0) pappe 04U SLWN|OA
Pt o s uelsaqznN 40 dlanday S Ul
seunseapy _ jusunsaaul diyo |[ews juoneziwgdo onel iy Laoba et lojoag fousoyg ABiaug uo ASAINg uoaa|jog E1EQ
pr———— uopeziwndo ) (woIr) Aoueby uonesedoog |eucpeuwssiu| ueder
soueisip Hodsuer yoys ‘shep-saibep abie opel ay LEELE e
L Alligenns Joj uoiesapisuos ubisap wayshs Addns jeaH Eg bty i s hmuh
weyshs Ajddns JEay 191351p 2L U] ADUS|31)3 |PULIBL
og 6¢
s “uedel Ul pIEPUE}S 185 BU] SJE 96/ PUE %05 SENJEA SADGE B
fjunos aaoedsal ay) Ul paulLRlep ale 37 AUEaU pue Apeal 37 J0 S| [ENOE Ul JEU) SaIBIS pO/EES ] A/50p G0} | J0Ms |2IIaLiLIoS puUE [epuapisal Ul Bumes ABisua abie) [spepe aimn) _
Buppng e jo siseq uondwnsuos fBiaua ajgemeus asusuUopad sousuucpad =

Athaua Aiewnd Ag paieino|es 0 uananpogu Buwmes ABlaus Buwes Afseus ( ) sliiike
51 Buines Aflaua Jo UORENIEAT  yya uopezead [N Bulusdee  OIsiq Jo uonezieay 0E0Z. seoe 6102 Asus Buiping Buyersu i Aegug

uopajdwos Jaye
HElS uonElado Jaye
Buipiing jo ucnajdwos saye
uonanisuea Buunp
ubissp
Bujuuepd
sabieys Buimo|jo) auy w
Miagae uenezijeal g3z saydads
Buipyng ABjeua oJez [ 'Gaz; ) E
[EfjUap|Sa-UOU 10) Y dde uy, 10U 40 %004 60U 40 SJaw 3 ;.n\
POLCZSL OS1 12 B Afisous juny 1o Bunes .sl::-z 10 Busaes ABmugy

g37 jo uopeaiuas ‘poddns uongez)|eal ‘UogEZ|pIEpUE)S
‘aimny ul pajusws|dul aq pinoys poddns uoiezijes) pue UogeZIp/epUR)S
‘souzulopdad Bunes Aflaus yoes o) Bulpiaose
sBulping Jo uolenjeas pue uBiisap Joj piepuels e 1 (37 AleaN fipesl g3Z) Alwe) §3Z pue 937

wa.

{a3z) Buipnng ABiau3 oiaz sjowod (g}

TOJIF% [ERISIIIGY PUE [EOUIPISST 31F Ul SJUSTUSACITT ASUSTINES ABISUT -2

ity s o A

Sqemauss B0 pue Jejos Buisn U b3 Bujjesy sajem pue

| e E \SWOpURs PUB 'Sjo0d BB
803 @u__;__ ou o diewniofll _ o e ioneeu) Bueoi SapnBl pouRN) SRS *
‘shiuipying Bunsie

Sumyona soy souepi epiacud osiE v (G3Z Avesn) wcs pue

(fpe=) g37) w05 S8 wns eusun Bulel g3z paus) Bujsioess

Ajddrs ABiowa Jo uogEZUISROW By} U Buoe 'sBuippng

e U jsauod Ao pels 2inng syl jo JuaweE Jeliodul ue 8 937 «
Aldeapn - ‘g37 o swsuadwed ayj jo suo s|

a3z _ e SHUPING REBWLCT PUE Saije) 25nd o) ugs|esul %E:n B3 -
" ___ = “aw Jo pousd Buol e o) 10edw) jo 10|

G207 Asuarailgg ABisLZ YT t9nGS B EjEa) UBY g7 B0Usy 'SIEak 06 13a0 pEsn Ajgnsn ale sBuping «
“pajowcid 83 PCYS UOISIDALIGS §37 105as Buiping

o, i iy yseainy SWIl oy u) way ) puE 2 ABiaus sjowoid o JBpIo U] »

‘asn peaudsapim

a3y abemnoous pur pedwn Buwes fBieua Byl oqm._ﬁ..o_.cwu a) sBuippng oygnd ._a__m.uo%o _._o__aEEa a3z
104 2unsealu ApISqns B 29D pue BUSUD uol mmN 0] & R g o} B[O U]
-wifag pinoys peaids sj1 jo ug| i pue "puss pue Afeus (pqoyd e 51 937

{gaz) Buiping Abi1au3 019z sjowoid (s}

TOJ9S (Sl oUtusD PUE [ERUI[ISd Gy} Ul SYUsisAcIT Rl ATUSIsIge ABIOUT |-¢

Appendix 8-11



Appendix 8 Draft Roadmap

9t

SE

|

| Buuds

Ape] ueSEIs PP Ay BUURD Smopul BuuRde AQ Spisino

o afueyssp 18y wesaud oF  FydiEy 2 e yoiee Sumesdus)

WOl OUU0D O SPICUSSNoY BjOELE O} BAJEA OOUCT Sunjesdwey
g paddnba aspi) e meu Wi Spued oogepel po ecejday .

malp i U3 Budss Yl A ddns miem 100 sl e Jusuasnips
wolE o) wonoas Buwmesas sy sy ul saes ssedig B OJESY -
S50| UARNGUISIH JEAL J0 UOGINPaY (I

“ped SuiracsEs| SUl PUE UEW Lodsuen

may ay useweq sadd oy i | jEay |

pue ‘sadid anaepd g vogensu jesy oy sadid e asedag
‘sWRSAs PSSO O) PEUSAUOD LOU SUB Jew saxa|dwoo Buisnoy Jog «

TpRE0E

| a0 o) i pue ps fdn o prays
Busnoy w sagoey Buwesx jesy sy 'saxajducs  Busnoy
U] LOIEZIIN JEY JO ASUSDWS B0l SA0UdU O] SUNSESW DSED © Sy .
{wshs pasopn) apes Axldns waly swnsucs jo weedag (3
UOIIEABSLOD AfSUS J0 SSSUBIEME SSIEI ||IM SUOLS BULNSU0D

ﬁtam:tchm._ r-mr_ R 10 CozﬂoEﬂoEv o} BND SUOENPa. LONAWUNSUOD JESY JO 12988 AU Jo UCRETENSIA |, «
SRINSESL LOIEASEU00
3pis __‘.-&_.._m woJj Jalnsuod jo cn‘._m‘_amm Afeue eowoed 0] uonBwLopn UEND 0F AIESS308U S| BIL) .

SSRULOIED LUQY UORDS00 BED JqRWIINY )

oy "saxa|duwoa Busnoy Buisixs o jeay Buifiddns ‘auijay)| B 5B 8AI85 0] anURUGS v WiEsAs Aiddns jea s Bunsxa 8y

_ pajowod 8q pRoys sso) jeay uassed o sansesw ay fousoys (eus ) anocdu J”_

Jeay jo Louaos Buinosdw (g)

[00NS JEay JOUSIP ag) U1 AJUalo0)a [Ellal) JO JUAUIA0Iau] g-Z

[

o (dHO Feh suse L) jonuoed ey Jog

(AHT ROM fID IBAUSEL] {4 HO LON A3 jueiuseL Buidid seb puy

anges jenuew pue dwnd fiddrs s pH oo pue dund dddns japem joH ug} fddns 102 uonsngwon

B
oneziwndo onel Jie 1o pasn
uej fjddns 11e uosnqwon

u

|onuod wE:_n_: Aiddns ssnponul o3
juawdinba £|ddns Jajem joH
_ sjueyd Buiesy omsip Ul saniunyoddo Juswanoidw)

‘PRunbay 86 KB SINSEBL AIBBLRNG PUE LB B|QEINS B 'SU0p2ustL | Yo ueianasucs sese-abie) eyes e ag
I e Bucmaas ang Buipnou sjpuung o weqeagpow saanbal i EaseH uesyiude s esziwounos Juesu o peps Bukes-THiaue 2y) .
O L fugesgid ingen pan) UE Sinsaaal (Eay s 3

10 suniadui) au) s (e s aem, o o urowe su o) Bupemoe gking ey o pnowe aupsEake e poyE g wolss e o) sk 1
uaugeaa [Ews B Ko sBuaes ABieus wesgubis spwoid ues stuswascsdw) ojE Iy -

QR JE J0 UBLUEn0 W) PUE J3)10g U) SIS SjZ200 520N UCHENGUISD Jo paauay (2

AL I A Al s o1 anp AjLond s @ 5) sedit punolfiapun o UOIEINSU) 1630 BaaineH «

“UGIISS UM 3L U T 1ERY FEROL -

U W POTSUIRI) TS 0 UDIDNISUOD LONRINSUL IEIH (1)

rls 0| }8 8132845 29 1 PalIatixa 5G UED J6L SBINsEaU UOjEAIRSUDY ABIBUS 'SUDRES Aiddns jesy JaLsIp Spis-Adns vl
uidid podsuen jeey pue sjueld Ajddns Jeey Jo1s1p ¥ si8)10g Jo Aausiaiye [Ewley) Jo Juewenoidu (Z)

i |

123

€k

LSS NSEIY JINEIACLR] AIS-US L0 PSeq SIBAeUR SCWRT

% ¥Er)
AIUBED|)e 1BBY BALIBYS 1By

B S M ave .,vz.)./

,
a/raro

xpytwos Bursnoy

‘papaall ale UcHeZNOn Jeay pue Addns Jeay Ul SIUBWSAI0UN PUE 'SS0] 1B3Y OF aNp [|BWS S| SNEA J28y SAJ0848 12U 81 93U

.um_an._m:eomoo#uum_._w:wm_m_ﬁ?”.wmmﬁ_uw._&n._o_ﬁam_%_:
_
oy e 88 douaioga ABisua mop Ape) e sey wapshs fiddns jeay jmn=p Bun=sxe ay

waysds Addns jeay 121051p sy Ul £oUS1913 BWIELY} Jo SMEYS Jualing (1)
[0a1sAs A[ddns JEal Jol}s|p 8y} U] ASa|31Ja Bl Jo JUAlaAod] ¢-¢

(o

0'g Jead lad sioaya sa js0a Uone(eisll  Ajaop €61  Sloaye
sailen |jonuos Buisnponul fg swood 'ssuapisal Yoea 1o} [onucs aimelsdwal
Ajaop paz (eguaind wWnwixew juswasueyuas uogeinsu) Buidid Ao
v'e 1ead Jad 510540 SA js00 UoHE|EISUL  A/90D ZEZ  S10SYR
‘032 ‘3)el MO} JS)EM JOoU |OpUoD O} sanjes ssediq jo uonejeIsul
‘syun Bumissaljeay pue sBulp|ing auy puncae Buidid 1o} uonENSUl [EULIBYL
O} tead 1ad sjoaye sAJS00 USWYSIUNGR]  Arsop ) S109Ye
sjiun Bunasas-jeay Jo [Emausl yim Jejem joy jo asn ayy Bulpnjou) wayshs pason
(uopd Buinjes. ‘uo(ss| 11}
20 1eaf sod sjo58 s JS00 UDhE|BISUL I9ZIUOUDDE  fja0p B0l S10eye
Jaziwouods fq ABiaus jeay pasnun jo flanosey
Arsop 6 s193U9
[eucpesado | puewap jesy o} esucdsal u| aBueys ainjeladwa) o) pappe |0JJUCI BWN|OA
Aaop G| spraya
{sd|ys Jawing) Juswysanu| [[ews yim [eucpesade @ uopeziwpdo opel Jiy
(suopeys A|ddng jeap 1213510 AND Juayyse])
*SjUBLUISAALI (212140 Uo paseq panrcidw) ag ues fjddns jeay 10msip jo fousioye ABsug

salnseow Juswanoidwi Asusioyo Jeoy Jo Jool3

] o A SRS NdnS Jeay 101sIp ag) ul Adua|auge [eulaly Jo JUsianoldil] "g-¢

Appendix 8-12



Appendix 8 Draft Roadmap

st ey mmimg g
rd

ov 6E
s 010100 15 0 o) dH VWar:aoinos i
o e pouad
asn-pua hﬂ £1030L JO 3503 030 speq Aed SaSSER
puewsp AJPLIDIR [BqOID Wi ; 8'9 1esf Jed sjoeys sA JS00 JusWUsIINgal  A/80) Z9 Siosys
uopeziuuiw abeyeal e ‘opel s ‘uopensy; (Jauing aapesauabal
Jojesadnaal) ABojouyaa) Aaaooas Jeay Buisn saseuwiny [eLgsnpu) u) Buaes ABiaug
1'G Jeak jad s108ye sA 1500 Juewsede|das  A/eon 6O Sloaye
‘Jajem oy 10} s1aj10q jo Juawaaeidas se ajqisesy Ajujew ase sdwnd jeay
dwnd jeay o} abueys Jo Juswaseidas ‘Ajsnpu) uj A2Usid14e JUIDYNSU] Y s1ajl0g
6'G Jeak Jad sjoaye sa dn jsoo Jojow  ABOPi 0Ll Sioaue
uogenGas pue uoezipiepuels Jojow Lousiayye Z3| UBY /g3 WNRUSIY
i 9'g Jeah Jad spoeye sA 500 Jusweoe|day  A/oop| 0L s1oeaye
S| S19SN-PUS 10) J|JoUa1 [ePURUL
e e, uopebiuy Joj dwnd £ddns J21em pajesolsalap Jo Juawaseday
‘€31 03 TAX WL UOISIIAUOD “J3U S10J0W JO 1500 a0k Ay Juewasejdal
- “isieg 16 (23]) usB0aE 4 1o} saipisqns se yoans yoddns pue uogezipiepuels yuaabeuew ABiaua jo
B {04 snp kauenbed m,ﬂ_a_m,h, (=1 o T d aq e i -. d sruﬂ_&w IOl St b4 Juawssueyus Aq juswdinba Jusiole Ybiy oy Juswdinbs Jusidiys mo| Jo Juswsse|dal
_ﬁ ik i AR R Nk o H e E A Lo e s o ﬂ__ﬂihmﬁi! Buyowoud Aq panoiduw aq ues so3as Aiysnpui ayj ul Asuaiya ABiaug

(

SI0I0W 10} SPIEPUE}S ASUS{SUIE JO JUBLILSIEIST E

[ISNPU| 24 U] 1U3WE;

R B ,c_un._ 5 [ELISNPU| 94 U] 10 ASUSIo ABIOUT £ ¢

10}035 |BIJSNPUI O UI SaINseal EuEgEnE_ Aauajoyye ABiaus Jo J08y3

uej ‘dwng I

ﬁ %0€ - 01 Lonepadxs jenuajod [e10)

asIM-Jo)Dasqgns TETTE]
juswasueyus juswsabeuew ABisus swdinb3g jo puiy

£q paieyjoe;s suonoe Jualasoldw g Uononpal [e10]

Anysnpui up juawdinbe

UoHEPUMLILLIODISY

Buiwnsuos ABiaug

 [ESNpU| OLf U] JUSWaAoId W] ASuaiaile AleUs &g

8€ LE
: uoneziw|uiw abexEa] Jie 'ONE JIE "UONENSU LJaLung soewing
anneseusba, Jojesadnoas) flanooa. 1eay ABojouyds) odek
seoewny |eusnpul ul Buines ABusu3 Jajem joy seb
dwnd jeay o) aBueys Jo Juawaoe|das il [BIEN wasfs Aiddns jeay s jo juswdinba
- AduBDIYys JUBIDIYNSU| SBY ANSNPUL Ul SI8JI04 JO %06 uo n Buinsoal jeay Woy Ss0| B8 wassud ) usye) &q (|Bys saunsealw yBnoioy) USAsmoH @sn auia)) jo sapoadsiad
Heuunyy sy woy pesn =g ued si Budd fddns 1esy jomsip Gujsie o) pepeuuod 9q ued saxsidwos Buisnoy
hnz_.w.__wa_.__umv_ Jsjews j1 ‘waisds fddns ey puisp sy woy pejesedes Ajediseq aie sexadwoo Buisnoy mau ybnoyyy «
Jojow __S_.._m_uEb Z31 ubiy /231 wWniwauy "LOINOSUOD MU JO) SE JSUURL BWES
J10ssaadwon 2 ul waishs Addns jeay pLsIp 2 woy uonesedas ajowoid ‘sbuping Bunsie o) siedal Jolfew jo 2582 UL U -
(HodeJ woIrgLoz) Aoeded sy Buimeinal Ay pews e jo ped aq ues p ‘xepdwos Buiping sy} 4o a21s auy wo Bujpuadag
ﬁ_s %0€ uondwnsuos Aflaua aanpal pinom uonebu 100 uoljeapisuos sanasap xajdwoa Buipiing jeyy o) pajesipap wasis Aiddns jeay e jo uoiejElSU 8y} 'pajonIsuca
Joj dwnd £jddns Jeem pejelousiap Jo Juawaoeday 57} 8q o} 5| saxeydwoo Buisnoy pue ‘sBuiping |[EmsewwooEoiues sygnd jo Bunsisuos xejdwos Buiping meu e | «

{218 'sssuolpuos Je) sdwnd 22y Jo asn syl YBnoy passiyoe aq || sBumes ASisus Jsuung ing Aesuspun
Apuaung € SI2(100 2UDE-PUBES JO 33N 3U) IpINg [BRuaL IAlas 2gnd JO UOIPNISUOD M3U 104 .

‘W8 sayem oy J0) sdwnd jeey Lsg—o.._b__ni_en__-:.q
(o1 ‘sRuoippuco Je) Buuopucs se Joj sdwnd jeay Bunigwos Ag sag)oe; fiddns jeey suoje-pums jo
pue waEhs Addns jEey IBIP eyl woy way) sjesedss ‘saxaplwes Busnoy pue ‘sBuiping 1205.528‘?_8 uan._n FL T

Appendix 8-13



Appendix 8 Draft Roadmap

v

g'g Jeaf sad spays sa 1500 Juswaseidas  Ajpo)y 0/ S1oaye

‘pejoweld g pnoys Aoedes Alsmiep Kejem
Alessasau uey) aiie) e sy pue Bufie sue jeg) sdund Jajes usnefi jo Jususoedal au) ‘suones Buidhund jrinyronde
e sjabie] Sﬂou a_. Ak vﬂom dd FOUIS UBaAAUCS L w 0} 2g pInos & HES

18 28N APOLIDSE |BNULE U] LoHoNpa) 9
ANDLIDHD UL A0S cm.v 10 asud Ay
‘dwind apon Aaus: By auj 10y H0E dde jo sBuines ABlaua pajjuan Jusyysel Jeau voness Budwnd | s sy
1 duwnd s1njoA usiane-sjgnop Bupsixe LE Uy dwnd snjos Aausiiye-UBI & jo Asusioiys su) Bulediues 158} UDJELSUOLISE | -

suope Sudwnd og' | Asiewixescde
® LLog Je se) sdwnd venefiun Jas'y jo 2] B BuiBeuen o) spsuocssl S UCTRNSIIWEY WaSsAs wonediuy ayl .
‘sdwind Jsjes uopeBu Bupepdn wo:) sBujaes ABisus o) jepuajod 3y o] siod (2107) Vodalwalry -

woebiun oy sdund
Jajem o) anp Auieil ‘asn Apoupes jo aueus sbie) B o) sjunoooe Joppes [Eingnoube sU) 'elep EagslEs w3) of Bupaooay .

"PEINpal 90 OS{E PNOYS || BasEaoN S fjaedes

AianI|Ep BB 3L )] PUE FaUssIE Jo Wiedpueg SU) WIGY PIMSINGI 3 [[IM PAISMISP JIEM J0 LINOLUE 3U) ‘[BM3USI Jo SILI 314 1)

21028 29Npal o) papadis Ale 0g DN 2AI29(] [BIUIPISAI Ui SCUBRICISE

Ul UogdwnSuos JajEM aonpal pue saimoe) apeiBdn 0} Epoya e ZI0Edd Uounosay (e

i S0UBRICIOE Ul ABMISPUN 1 BI0JBW puE sdlng Sajesm LoieBiLl usisysU puB BUiBe Jo slsaeide) palued sy cw._ om
‘sduwnd uoqeBus &g p 1 5| Jopas GEETT | I auy)

103995 [BAmMIN2|IBE 2u U] Asus|ale ARiaua Pulosdw] §-2

__ a0y /+9] Joyes ucnepodsuesy ul uopdwnsuco ABJeus jo uononped sble| ispeaye ainmny _

£100 (sewnsachuag (Bopunpay MBseug) dii / val
0s0¢ O0v0Z 0e0Z 0202 0loZ 0002
L d I - L L I 0

2 2
| =
5oy ea uop)
Pios ssmpyn abusssed o oy

[5/471) S 23 N4

00z

“SAT 0] %30S BI2USA UDIENOCSUE SUL |0 357 INOAE J0 UDRISALG (C) PUE U0ISISAU0D
A3 podds ues ey sasnos e o ueqrea () unisias 43 a5nna0 o) SpLn| Ui o) wagis podds @ £ suepd ajcouoine
_n sau uoronpond o Appquediins A3 (Z) (sacihap Sl

P e ——— __inx,—
'

103095 UORERIOUS UES ol U] Iuatuanosdu) Aausjaya Alaug g

v

v

uoisioap [anal-ybiy paan
uone||ejsUl Joj wiay Buo| paay
Jualnsasul 2fie| paap

no patiiea aq o} nayig

pajoadxs aq uesToa)e snig ]

ﬁE:wwwE 1809 ybiH)
juawancsduw) Aujoed

_
JuanXa aLWos o pajill s a3
uojspap [anarybiy paau o
73] YOS u| 3|q)Ss0d /
TS50 WAl TOU e s[qiesod amm:._wmms_ Hwno ;oe.oz.-
o pajieo aq o} Ase3 awanosdwi uoeiado

{Buunizenue)
uopdwnsuos ABisus

USLILISAGE a0) el Uoddns [BIRUEL) puE SuSLIYS|qEs.
jenpjapul Ag pausprEuca aq o) siealoud cywoads sunbas (M 1 Jusudsaau) (epdes sbie) e aunbau i ssunsesw asayl soulg
“'9)3 PUE BELINS [BLUSIXE BU} J0 LIDGENSL [ELIELY)
EuayiSuans pue joeidnoz @ Jo uogejeisy) 'WagEde Jawng aaessuabia e o} uo) BE ons Spouy yBnouL 12y
LBl arosduw) ] 1380 5| B Hous jeuusy mo| pim Bupesado sue seoewn |eigsnpu Busixe sl mo_._ﬁ_

S80EUINy [E|SNPUI JO AoUaoiys [ewiay) aroidw] (g
103335 [ELISNPU| 943 Ul Judwancidw) Aouaioyge ABioug ¢-g|

s e e et gyt
'

Ansnpu) pooj uj S8 yans
~o, uopdwnsuod Jegem joy absey
- jo sapojoe) e_ o_..eo_.nnq

e

sdwnd jeay jo .E:ﬂu__nn(_ Ansnpui ui

il Vi 6o {431em 104 Joden)

W Aiddns jeay wapiya
. jonuoa :U_—mlc._ﬁ_u [T

.C._a_.._u:_ [Eojweya U se ‘puewep AYa308|e safjoq yBnouly souo jews Asusoiys 9 mEO_HaD
0} pesuejeq puewap jesy abse) jey) esea Yy sydninw jo voneuswadw|

uopessusBos o uopesyddy siajioq juaioye ubiy jo uondopy
‘SBUENPLU

JELRD pUE )] poog U] L pash Jagem joy Addns o) Aem aumays ue s odwnd eay e csdund yeag g uawsoridas Jog .
“an10aRs Apenojued aue peoy AU UdIBW 01 543100 JO JaGuny
ayy Buogues pue sr)og jews Asusowe-yby sdynu Bugese o pegew oy ‘siapeq fuamge-gbiy o Bupebdn o .
‘sdwnd jeay yw Bupedas pue siajog fouoy -yBiy o3 Buny apnowm BT -
[Rr@Ul o) 3Np 2
DS (BLISNPUN DUL U uclerdo u) siapog Busxe je Jo s06 INOGE 18Uy} PoEWINSD $1 ] S8 'si2|oq ueisued pue Gufe soeday

5191100 PJEIOUDIDP Jo |EMDUaY (2)

103095 [ELGSNPUl 913 Ul Juswanoxdul Asusioye ABleuz £z

Appendix 8-14



Appendix 8 Draft Roadmap

8

Ly

hyauee Ry issoy) zﬁﬁ..a
uoipnpal %0g uoljdunsucs KBisuz
0192 3304 aajan podsuel) jo %Sz
(8405 537 40 B37 Apeau ‘fpea g37) %G
8Ll KBsua [POBWWOD (0 UCIENPEI S0P EW -G Sy
‘pasoddns IR SPALR PUR SANNIIDE JBIS [ILISIP S0

%0E 9121 Uo(2|US Wajd ) ‘UORRZILILIW SSO] 29y S8 LINS
[ spewsncidus jued jeay weyysel %l

(9608 unpy) %g), uawaseidas dund sa1em uogelu
(%G oy} seg Ayappage Aisnpu) (joiued fausnbay sayess uonwliu €31 0} 43
88z JRpasUl+ 2310 £31 s uopenbal fusnye oW %G 150 wioyy sojou Agsnpuy | 2op]
(uawadndas aeunyiapog)
WeuSeAUl JID
ABuaua Ksnpul Jeyio jo %7
. (R,

U Uoljae
=] __f..u._. »__-.ﬁ._s W0l %L

fBiaus [e1epSas JO %T

('juayxa abie) e u) papdde Auauns ae sq37 eou)
%09 .._!E_iu ‘3802 Wewade|des
91 fpaipa o %L 0% %50

ﬁ‘!?l!io.lsg.ﬁ_vl_i

(uoeaydde

10 BsRANU| %GZ) SI8UDIIPUD IR Bps fauspius

ybiny ypwm sasnoy uewpede mau uy Bueey Jeuolpuod e
(uewedede. %05 eped Aouspwe Wy Jowiabiyal

(uawsseda %0g)

1oL Y10 4+ 0] dn apeib Lausisiys yBiy BuogpUEs 18

(509 2unny) Aiddns jeay woy uojysuel %0 'sBupINg
BIIBWWOI PUB qnd uj uopelRlSU) wasAs dund @ay

(ajmseay __f-u-c....oua_

(Buea ‘e 'mopum)
el g QINNY %EL WISUEUS UOIRINSU [BULBY]  %E-L uopensu) sy [conl

10y soyesabige) wewa
‘[s10)295 (e Joj Buooa
% Bupay) Buwompuod
e wooi w13 [zonl

_!. duy Agpears aq Boud asay) pus iioud uope.
P

(senjen wnwp@w sinpy pue spbie) sepeww) ABisus *spusy) jeqoifl wnoace o Bupey

o

Sy

“pajowosd aq osje pjnoys juswdinba Gunyby
10} Q37 Jo asn ayl ‘N2 ‘siojesabujal Eo__o._ﬂ_..oo Jie adf-lapanm fauanya-ybiy ajowesd o) saunseapy
‘sprepuels uogessasuod AbBsauas B yy 0s pue dde awoy jo Kousye ay) Buseasou) .
‘uopenasuo ABssus sjowosd
ABiaua ysi [} ABsaua jo uonowoid A3jod -
“uawdinba uogeamn seb jo fousoye u..z Busessouw pue ‘fouspys dwnd Bumosdw)
‘SJ0j0LW Joj spJepueys Aousioya Bugias se yons saunsea)y uawaacsdun Aouaoye ABsaus sojoas [eusnpu) «
“saipoey sajoq Gube Bunepdn se yans W p Ul asn Jeay jo Asuaisiya ay) Buaoidwy «
Eﬁ_:om___oo Afsaua Jo ssaualeme sangnd au Buisies yBnouy)
fouajoiys asn ABisua anudw 0] sainsesy ‘spnoyasnoy ul uoneasasuod Alaus jo ssauasese Buisey .
PRERELL B PROES g SiimTy e£ uy (Buipping
ABisua oiez) g37 Bumepoy mm____.uu pue ‘sjjem mSou:? n:ﬁ_ﬂﬁ nejnsu auy Buissojuias Ag
Aousioiye Gunoos pue Bugeay | o I tu__._ pIng jo Eoe._u!o‘.__ox .

Kaasau pue

mn._.u__:n on._u_ u) sdwnd jeay jo asn ay) jowoud o)
sanseapy -saxajdwos Bursnoy mau pue ‘sBuipping [eisewwos ‘sampse) agnd oy vogegejsul dwnd Eay -
‘(sapioey
Guwi@oas jeay) apis puewap au uo pue (Buidid podsues jeay ‘suones Aiddns jeay puisip) apis Addns au)
uo pajuawajdwl aq ues Jey) sainseay wagsAs Aiddns jeay jawsip jo Asuaimiya (euuay) jo Juawasosdu) .
‘Aopd saey o] pasepisuco aie [ . peds
1 U1 O Jo jun sed Aysue) ABigua sanpau o) Rawepy
wiesbosd jo n__..ﬁ-o..._Eeu [{3]
UG[TEa L[ Ou] eiboid Jo sioa)je pajiedis &

VHYHIHS| &y
uedep Usjuan) uoiealasuoD Abisug sy

uonejuawajdwi weiboid
Aouaioyya AB1aua ay) jo sjoaya pajoadxy

£Z0Z ‘Aenuep x1¢
Jeuiwas Aouaioyyg ABisug

uejspieqzn Jo vligndey syj ul
Jojoeg Acusiniy3 ABisuz uo Asaing uonoe|oD Bleg
(w2ir) Aousby uonesadoos) jeuonewsju| uedep

P et =
o ==

Appendix 8-15



Appendix 8 Draft Roadmap

L opewugsa onel | sbuiaes ABoua
¢ {asnrimu) nnw_..mb_—uw____w
Afilsug seap-0k (1500 JUSULSaAU] 1500

L 8Ll oL “%0Z L0k

8L9% (18-} 1L RET i¥gl
BU BU RWsaN WS %05 062
wEwEsEEa
041202 [EUDHIPAY

¥3

Boud yoea jo 12a}ja-}500 pue [e| d sBuwes ABsau3 (v)
__ uogepaajduwi weboid jo spoaya pajiedis g

| Ajddrs Koupaga o s 0% 005 ok tazz)

sufi pese aour pue Seiprgns ABssus Wawwie el peanpel jo d3eye & s .
e
FRUBEMBUCD B L Pt ' DEDT S0y AEMISRUN S WIBLSa AL HED T u0gsD
S e ayp'5EE (ENIEU W UKEAPE! §0 LNOWE 3l 5 Way) SN o) asudosdde
an z0o 0z ¥0 %0€ 8z
sefi pinged o asud jeuoneemgs syl g (puuns gopz Bamsse) seod puogewias poe siBUBALDT S8
a4 snel

SlaUL0EpUOd unigezdde gper
@ uapwe 00E) LOanEu
L U i o 85y el G0e e

LEE 1eF v Sl (343
¥E

{asn-iru)
jysuag sbumes

wesboud yoea jo oaye-1500 pue [euajed sbuines ABseug (1)

uonejuawdun weiboid jo spays pajradxz ¢

0s
eseide) %0z a3
juawaoe|das
+ aseuyund man
(34 gaz L9 ae|dal %05 BEL
€1 ¥ 5] sl 8
51 o0g e Be&T ] jeay pue s1ap0g
sdwnd
951 gl 96 %Sk L3 Jarem uoyeBp)
1500 UOIPNPOIG pRpUBS
9z geL 9g %0% oLl Aauaawe Jojop
Sjuas wanoaduy
11 JUBIISAALL

(asnripu) uogewgsa opel | sbues ABsua
weusg sbupaes | (oS- ssuenmame 104 paunsse
Afisug mwap-g1 (1503 JuBunsaau

S
,{.__.

(514
uonnqLEsip
Awouoda juainiya ‘uoissiwsuR.n
ABsaua uj ymolb ‘vonerausb samod sweiboud
[E21MW0L023 0 19BPT  yy uoiPNPaI S50 fouajayye ABisuz
(A3 'g32) Aouaioua ainjn) i
uoijesauab samod 34

uoljanpal as mhﬂ_._m
‘GTAT 03 ZE0Z WY At G 40 3183 (poul J0U0U0DE UE 8 55 IN0GE AQ BADIDWI 01 DEUNSEE
S 05 0 JuR 130 APSUU WRRUrSUED ABSUS SINULET PR SIYL 5 YMEE 400 i SSE30UI O SpUR) AduBoya ARUFud ey Buienipu
BEO S BLOZ 81 SLOC WO URISHIGEN U yiaesB 509 00 33 (S0E09TINSALDALR) SR sBupes ABsuz Syl eep v
“B INOOE Ag Uonokunsund se6 (eInEy 5, UEISYaazr
19943 ay] a4EL pinas 310 [ 3ONOD, U0 paseq GEIZ U 2anmos Aliaua 8|gemauns Wiy paelsu sl Apigaa)e Ja MU0 GF (e
“URE MSGE [ Ui UagdWnEu0l
faaus fiewud a4l 10 % Inoqe 0 b2 5 swashs pue o stued sand paspsed jo Avacia s Busaidus
wiay =Buiees ABisus aup *,0E0Z-0C00 NI NWLSHIEZN NI AlddNS ALIDIMIDTIT ONENSHS 804 JLON Ld3DNOD, 530K U0 peseg «
S 8318 3 PINdM 1501 JUSLESEA (0] w:.. puE Arsciy
PGAG #9 pinos suses ABIEus (090) Syl BET 0 SBUIPING PUe SAF 6] SSEEa e ETELATR
05 MHAW BELE J0 03 JUBLIsa,
A gaR 1o "sel jeimeu jo LW R 01 Ju3eanba) Mo polE St usaepawadur weiBaid wai) sBukes fBusuz pape

%07 40|

fiaBiey Kauaioya RBiaus s ue|spRA2M) YIRR) P03 Ol _E.n._. ABisus (jesano 2y} ‘ymosS 4o Uk pajerasse suieb Aausiaws
pue ‘simod Afilaua o} | ‘ol Jojaes Jawmod ul suleS fauajawa Buppy|
“veispeqzn ul uolidunsucs Kieus Aewid o 32 noge o} ba 5| wieiboud aui o [BlURiod Buines ABisus @0} BUL

sjabie) uogeasasuoa Abseua Bumayoe oy .._o_g._ncﬁ_ou ()

Appendix 8-16



Appendix 8 Draft Roadmap

5SS

UOISSNOSIp pue gD

£S5

9s
swaysAs Juawsbeuew AbBisus Buiusybuans
Z uoIsseg
vs
FEN D MOUS 1R w0y WAWFIIEYUS SR
pue fumas woos pasel L SENIALE

1600 Jaus0udw) (EwE 0 0N BuIEea.330 0 1053 DAIEINED  UoNeAEsu0d Auaua o 1903 Buses Alaua EouapisRy
SUS1100 WSIWS O UOLENET

‘BaUD paREICIEan BudEdar  Amsows Nddns Alssus

pue pawdinba o) 1505 GRI0G WHIWS J0DAYT U eising unnnsuw_lﬂﬁsm AL SREN0U PILIER
= L]
“sdwnd 128U 3 LORENETSU uofEue] 3unos ARBUR 0 uoRERRISU A AIIUIME O SAMITE] JBIUA WA
oue wawdinba Jolson 10 30000 340 LoNENIED AU 09)ddns wou uodsuely  puk Jnand Jodsdind LedH
(papnpuoa Aaans ags onl
AU TS a0 A0 uiausel o (s2ugsp sase)
Amupio 52 pasoddng s eausod o dud
300 [EUOHDRE 0U “UORE NS Ry pqusel)
U suRwRAd W RUoaRsRd0 Bunchd vopauu0 pue wasis washs pI%oI
SWE) aAJadsal D UDEE(EIEL POS0LD PUE LSTIWOWI R 03 bueya
D MRwdinkd JOIE00 U0 UIENDIS S50| HeaH PR WAL 41T DU LU ADII o O
Buneay
SIUDEPL0T I8 LB NS RO T e AR
b Gugsrea Burzin 10 s5ed uosued uliy o uoenin AgAgoeR  sbuining Leuisde wau
U 0 uBwdiNbS [ELOHDOE ON 10 WBUBY 48 0 LORINIED 01 EaU woy UomsUelL L BUBEAL BUOGIDUDD v

LogInDa) nawdinba Buwada Mddne

UENPPOW WAISAS 01500 501 18R 0 LOENIED 18340 UORBAII $507 TR SBUDITA WauRIedy
Bupmsw puEod UOE NE
Bz UDEEMEL|  J0 UDEENSLY [ELIEDS TIRM

uopepneyl g pue Buiiueys B3 M0 p A5 20} LOEINGS sl 3e01 0 EIGIIRY (RINAWWDI pue
B4 MDA )0 1503 DAIRUNIST

Iuai_-_ LOILEUHIS® 1503

SE0/1RAU 40 UTENIED (ARTR  HANOR 01 HEUS WOH MODUIM 28300 X0 LRI INSL 183H
P v

fomiwe Beus

ey sanyioeg |
E1048 WO KNG

o wng|
J0) 1503 I simessbigss o) pabueyd uopeuwwn)l o ..Su a1 mafueys wogeuung 337
PUE SIIUOEEUDT B 0] + 4 +ypue aseuund mau o) s “micieiabiual "LauapUnd ERARE
DUE 't LIS 6030 SIURISLUIN 18070 WUSIMIS] SIUSISUD AUSIWE Asusows ABisus s spefidn PLLE RN uspis uBin

BN EALIR

Uofiansu03 pue Apioe) o) | ulin o wRse et 2 30Uy
DaATWIS 1507 pRWRIeRY Ao wiE Armis p fuseany| [EUSNEU 0 WR I g SN [ELIEID)
sdund
%OC 183 40 wmjion Auen by
UDOINUIEU0D DUE ABIDe) 0 O s el aes0e 0 ASNDUT W SSS100 AoUR e
PREUGES 1503 uwaeda s WLl FERRIONANSOWE  MIOYNEU D LSwateida sehund ey pue Sagog
“podas sdund
Aaaing snoward Ag uawb e palRIoUEgEn 0 uawadeal
.ébo!w}-qsﬂ. LRI YL Ao fy Apddins
d pue Auaags Duiseanu) e wooeful sop stung
wEL A
Ul 1B L el uogefyo
%7 L A9 £ o ki LR BRETUEL st dinbe
LAY 2eed RIUBURIIP 3502 JNOW  UTaNDa) uoqdunsun s RBusug oW Axapgs UBie  pUepuEss AJUBTIgS III0N PeLRsnEL
wZ Eay
od wnipaw
GAEA BRI LNgIm Rz easnou 0 L pa)0 i e
1] Jny j503 1 weusBruay
pue Buipna Ay ede 1) 1502 g;u ABauz .suﬂ_-_.ﬂ_._u... Bau

——

PO UODE URIES 1507 -__!‘SA Bupres ABisug

spoyaL 5_.!58 n_._!.._a pue 38 E

Appendix 8-17



Appendix 8 Draft Roadmap

09 65
e v o
- - i | vroz W vees W coor W ouoL o6z M e66se
= = 10 2 nd
= = e x S0 uodsueyy  [EP4IWWOY  [PRUSPISIY Ansnpu) .e...”.eu
- = 5 - ] feuty
= = = = = $ M w101
Eem o= o=y oty g ok Sipn
- T 3 R
1 S b (5576 %6 T6=dH s
= i T : e [%251) %6 BIr=dHD Asaujag
e & et = [Tl %EPE=dd "I
- . i ™ [ m
ok - - - - - [erp—ry
B s
. o fp qyw 00 Pnpoid 1o Kddng
= ”i.._.un A oapfy | [EINIEN o apruy i ABusouzy
= g Sl m i w 0 me @moDEa N wrt :
.,Pma_ 102 3ueeq Aflug pue [ang 19|d ﬁ_ H H » H e
4 spesfe | uspahposde GL0T @oue eg Aflaug vl
Ag p m_ o_nﬂ aaueleq xuhuzm aauejeq Aliaua ayl 01 BpngLILOI .E_t!b; pue smo|} Afliaus ulew sy} jo mavuBso ue apiaosd wEEu!a
= J _Sh— E ; S (BRI

85 LS
o
L -1 a et Ul
B,
L * Aupan ¢ arFa)l vostanisa
= 51 RN )TN CUR R i
=L HE [ e
b o o ___IWivs pinfesepy
mr s - e oyt o P17 00 weynsuoD Bulssuibug eisy
e 1% & L3 i o Angorpu ARy
R L g
N o peppnd |9A8] |[BUOI)EU 3Y]) JE BlEp pUuBwWwap
B 7 pue £|ddns ABiaua jo wajsds |eoysiels arosdw)
B L L3 13 jand peg
SRl L - e g
55 .wwu”w. ~h.. -ﬁ.w. E”_ia”_uﬂ!a_m "
¥ (23 ,_M..___ H_ 3 ”_N bg}ﬂ.ﬂ!wﬁw £z0e ‘Aien uer ﬁﬁm
i — B ORI cans leujwasg Aouaio13 ABisug
i [ s : Wﬂ.m Rl
62 e = L) A
S S RSO S | 1 R uelsiagzn Jo algnday auy uj
SRS | T g, OFAM 1SRO8 RN Spreada0) foemel RO Aot lojoag Aousioy3 AB1su3g uo Asnng uonds||oD eleg
(woIr) Aousby uolleiedooD |euoiewsiu| ueder
ETO W31 {Fnns i reg] oW EER AREUR s usnagen
U BWES auy Buise A passauds 'F1SEM PUE S3|GRMALRI 311SNGWoo Jeay A0 0aa8 - =
“sefi |0 ‘|eon jo uonRdwnsLod pue Ajddns ‘apel) ARIaua ay) Uo BIRP SLIBILOD LDIUM 3|qeY aouejeq ABiaug T .tuh_.
Eme:QmE_ SAONUILGD S1] JO Ewmmmum_._ _-_._m mu:m:_npm K1aua jo souenodu] E

Appendix 8-18



Appendix 8 Draft Roadmap

9

€9

uUedwod PansnosINg Jo|asap Ol J0 “sAarins [EJWOoL0I8
PUE WLE0IYa DNPLOD O} MOU U0 MOU-MOUY ULUM SBMN0S& UBWNY OOj@A3p 03 PUBLWODIaL apy
“aasuadxa pue Asea Jou ng ‘vopeasasuod Alsaus Jo) Buyew Axjod Joy (epnud s spoylaw Bujyewos
0 shanns yanong siasn-pua Afaua woly Apagp ewp vopdwnsuod Afiaua pasinbal ayy Suuewo «

‘afels Ajjea u| parjos ag 01 SPaaU SaNSS| Ayl 1BYL IN0 10T 01 ay)| Pinom apy
‘ASEQRIEP JAYI0 1M Ul O3 MOY PUR 31epdn WalsAs pue AJNUNLOD B1Bp BDUR|EG O3 MOY ‘SI0LA
wdu| ajdwis puy o) Moy ‘S|EUWLIST LD B1Ep INdu| AjSIBINIOER O MOL SB UINS SBNSS| se alal)

18y analjag am Wwawdo@aap Japun Ajuanind (waishs uvopeusog) payiun) sin ayl fujpeday .
‘aungng Jeau

u| aseqexep s3 Buipnjou) sanspeys Aflaua Supnpaid Joy ajgsuodsal aq pINOYS JOW PUBLIOIAI 3 «
"ABayelis ABlava ue aye|nwioy oy
pepasu 5| eyep Jo puy 12ym 3saq smouy Asy | saisnpul Alaua Ul elep uieio Ajses ved Asy) se awes
se spjay Allaua v asiuadxe asey Aay) asnedaq aseqelep ARiaua Buipniou; sapsizels Alsaua Bupanpoud

10y amisuodsal aje sapuafe paejal pue Aflaua jo Ansiui ayy ‘saujunod 330 Auew pue uedef u| .
‘goy Ag saonoeid [BUOIBLIAIL] O} SAIUAIAJR) SUEILOD LM

9Ly UOUINOSaY |BUapSald UM BJuepuodde Ul Ino Builue ueaq sey swawanoldw) SNONUILGD «

UOIJEPUALLLLIOIAI PUB SINIAIPIE “SI1JS1E)S »»_a:a uo Jualanoid)

‘suoleziuedio pajejal Yym spoylaw uonanposd
|E21IS1IEIS JO UDIIEZIPIEPURYS PUB UoPENUn Buissnisip 51 SOy sansiels ABisua sanposd
0] SUOIINIISUI YDIEasal pue Saluade ‘Sasiulu Snoen Wwolj uolieladood Spasu SoY «
‘AjJ2241p SJ2SN-pus WOl BIED PUE S3LISNPU)
AB18ua wWoly elep uod WNSUOD PAJIEIAP SUIEIGO JOW 1BY) NP 5,1| Y8ASMOH "BIEp pue

uonewuojul Alisus odas 03 salsnpul ABIBuS SIEPUBW JOIA “SHSET YINS YSI|dWodIe 0L «
sauysnpul ABlsus u)

uoisiuadns pue vonejuawajdun sy pue Bunjew Adxjod ASisua Joj a|qisuodsal ay) st JON «
‘Aynaypp

uona9|j0) Bjep 0] anp ajqe) aduejeq ABlaua ay) ul Adeinooe ejep Uo sanss| azIuBodal SOy .
w31 01 ¥ wodal pue saBojopoy A [PUOIIELIRIUL YIMm aul| Ul sansnes Afuaua sonpoud

01 J9pJo Ul §TO7 22Uls 3|gel ajuejeq ABIaua Jo uoisian 10(1d ay) uo Bupjiom uaag Sey SOy«
19 S2ISIIENS |RI2L0 Y1 Ylim 30UBpIodde U] s311snels ABiaua

|Eayo 8yl jo uoneuluassip pue uonepdwod jo voneziuefio ajqisuodsal Ayl S| SOY .

sansnels Ecm _._.._.a sapuady pue sawsiuin _...Bn_um 0 mu:__ﬂ_n_._onmux jo _.__n.un:e_m U0
L v
{

@] [PUOIEU 1) 1 EIEp

UBISSILISURLL W 310N Jda0u0) ANEnpuy SB0 [RINGEN U1 aNjEA

Adiaua Ag MUnoA Sa|Es AjLLOW 10 [ENRULY

(4] 19
. e

- = z I = et e w8y uoayud
o e e S m =t !Iu..‘i....:ll. UOBWIOU| |BUDSIad J0) UDJIRIAPISUDD Sainbal OS|e ‘U0(108(j00 J0j SLIOYA PUE SEap! SNOLIBA ‘S wuk_m ela|

| A ¥ - © ¥ %W ) L) 10 Juawus|gesa ay) saunbau Ajpadp ssasn-pua AR 1of u|

| L . ; - " T | e

oyl v} s 3 e a1 —1 SPOLasnoy

T - . . s, s o s siiaminr | 00001 J0 Suydwes apmuoypey 338 1500 @seyINd WOy UDISIAALOD|

.m = i T a _I!lnl..ll.li.n IENSUAY AU UL ABNng ployasnoy Buipnpu adAy Aliaua Ag awnjoa Ayuopy _m..rwv_....”..._

= i SO OGN Pua : sl _ i sausnpu Afiaug s -

JE3MBWNU 5, JeaA snowasd
oy afueys Juesy g

b I TRRTTLTTR B TE T VLR TITE

frait

giid

e

pioteaidi

o
i

=l bl U AEINS RIS JUIL B Z4l9N4 <UDHINPG

T ) © ynowip u Surew deak snomasd o3k snomaud —
L v Bl 52 2lep Swes 3y} Apoexs sa3sn SUY 0 KO N0QR O PIEIIISD
= [==1 pzoz sol e1Ep BY) “IEDY 4O MO U uondwnsued 30 ‘sjued ey g

o e e w4 s e s [635) O20Z sauejeg Afmus pue Eng W0)1d veregTn

ajqel B:m_na Af1au3 pue [9n4 10]id 343 Ul AJRINIIE BIEP B} UO SBNSS]|

Ajddns AFiaua Jaj swia;

Sa|UaBE AN 1215 U L pe e
‘suo)iez uedio youd-uoy adhky Afsava Ag
‘{sassauisng| awnjoa uoRdwnsuod Ajywow o ‘pue [Enuuy

|iews Buypnpaxa) sasydiaug

('ma sasudiaya allie
pue podsues jepisnpul}
vocwnsuoo Adaug

adiy Afuaua Ag podsuen Afsaua
sausnpu) Afiau3| ;@ ‘sassoj ‘asn umo Aisnpu; Aliaua |ddns| PUE UDISIBALIOD
‘uonanposd Jo awnjon (enuue pue Auop| Adens Alaua Aewg

2 JO Uoea swan| ujewy

(525) sansneys 1o) sappuwo) aiels [ (S0y) sa1isiels jo ASually Aq oM UCIIB|ICI B1EP 1O SNIELS JuRaLIND)

n..ﬁn.Bm :u..u.._u ul ﬁB u_.__nton_...__ 150W Y3 sI m«n_u ...ubcn us.-uo__ou

P - PUS AJBEFS AHIAL

Appendix 8-19



Appendix 8 Draft Roadmap

89 L9
‘(ejep Buipead J933W JO UOID3||0D J1JEWOINE PUE
VAVHIHS| BIBY ‘ (eep Buip 33W JO UoND3||0 dijewioine p
ueder Ysyusy) Uoneasssuoy) ABisug ay| si919wW jeay jo uone|elsul “8-3) sooas Aiddns 1eay syl ul Buualaw uayiBuails
01 pasau ayl Ajjemadsa ‘paziuBooss uasqg sey Suualaw jo souepodwi 3yl
spJepuels uoneasasuod ABlaua pue swaysis
juswsbBeuew ABiaua jo uonowoud Adijod
"asodind siy3 1o}
£zoz ‘Aenuer s1g pageinoaua ag pinoys WaisAs so1s1ieEls ASJIaua ay) Jo JUSWSA0IdLWI SNONURUOD
feujwas fouspaiy3 ABieu3 ‘uoienIasuod AS1aua
e — jowo.d 03 sainseaw juepoduul 3SOW 3y} JO BUC S| BIEP 3JEINIIE JO UOIEZIIIN
Jopes fousioy3 ABisu3 uo Aeang uonos|o) ElEQ pue uopIB||oo 3yl *39A2 ¥IAd € Ysi|geIss pue ‘sainsesw jo uojeuswajduw
(woir) Aousby uoneladoos) [euonewa| ueder Yyl Jouuow pue d1enjesd ‘sapuoud Adonod pueisiapun o) sujew Adjod
— f— ABuaua Joj aanyonuisesjul diseq ajgesuadsipul ue s1 ABioud uo (sansiiels) eleg
z T
uo|shjpuo)
s R __d_.u-___ [aAa] [EUOITEN 21} 1E BJER PUEWp PUE MAdns ABia0a 10} SWaT5As | T shoddu] - 17
39 59

‘BIN1NY B4} Ul pAIINpucs

B (| SEEIE [BINS Ul LONEZIINN SSEWOIG |BIUAPIS3) UD Y2JRasa) J0U-PE 10 ABMNS 3|01 184) padoy 5 3 .
“paseadde you si sefoiq Ing ‘sway 1a8ie) aue ABlsua Jaf asn

SSELLCI] BJE 1EL] BISEM ¥I0158A]| PUE SYIEIS U003 SUIpn|aul sjany Jaylc pue Jeay ‘se8 Auou1ae)a Asnns syl uj «
"TZ0T 20us pallels sey

snSUa) 2yl Ui Aaauns uondwnsuad pieyasnoy a4y 05 41 o §/T Jo) sjunoine ucndwnsue) ASIaua [BIuapisay «

paanbe usaq Jou aney ejep vondwnsuoa Adsaus asaym spppy 2oy Asaans Aieuswajddns jo Ausseaan @
‘sed pue AJDLI108|3 SE AEM BLUES BU) U1 JUSWAINSEALW JNEWCINE S21|EAS O] B[qENsap

i 11 1BUY BA3I|30 aM ‘JUSWRINSESW J1BWOINE 10 AYNIILIP 3uUl Jo aleme sue am y3noyie ‘1easy SuipieBay .
“(3ounwerzedonpnyy
‘N3Y) sawedwes uenngusip sed pue Jsamod Ag paite)|ed S| e1Zp 3yl pue

‘pajiEIsUI Uaaq Apeadje aney seF pue A)u)33|3 Jo) SIE0aL0W LPWS uasald 1y «

1333j HeWS s29

‘Wa)sAs UDISSIWISURL EIRP E 0
UOMONASUCT 3U) BUE $13)3l 0 Junowe 38ny B J0 UoRE||EISUl Sy saanbal
ejep ucndwnsuca ABIaUa JOj JUBIWAINSEAW BPIS puBwap Jenoned uj «
“aLUI B3l Ul B3Ep ABIAUS 1|WISURT) PUE AINSeaLU
Ajleanewone o1 juepodun AFuisesioul awodag s ) RUniny 3yl U .
elep AJaus Joj W20sAs JUSWRINSEIW PRIBWOINE JO 3ouelodw] g
foeindae Juawainseaw ASIaua apis-p P O3 duw (z)

R I .quom.m E BUOHEU SU3 18 EjEp pueLuap pue Ajddns ARIaus Jof S1a;

3 s, SR pug N 42y A0 40 U I3 PN 0TS

juzwdinb3 Ac vondwnsucy ARlsug 250 Aq uonduwnsug) Afiauz

*s300|od uoneAasu0d ARSua @ew 0) pasn 3.8 pue

‘shEM 10 MaLen 2 Ul pA1INPUGS 31E S10738% SNoUeA Ul uondiunsuna A31aus jeuly jo sAasins ‘ueder u)
‘saUNsEaW pue jenuaiod Fulnes

Afuaua Bunsind Joj euassa S| a|qissod se [lejap yanw se u vopdunsuos Afiiaus eul) Bupmouy

ueder ul uondwnsuo) AZiau3 [eul4 103035 [EnuapIsay uo Apnis e jo ajdwexy

A ‘Shm |BAD| [EUOIIEU B} 1 BJEp pUBLUGP pue Addns ABiaua 104 5 3135

Appendix 8-20



Appendix 8 Draft Roadmap

L

‘pungy ase Aauspoya Japoq ul spepuaiod IgE!._u

pnpoud-uoyre §'Z Indu) jeay
uoyre 6'¢ (ueder) anjea aanejussasdal
Pnpod-uoyre O ¢ indu) jesy

uoyro | 8-£G ueder
Janpaud-uayre 6z 1 .52.55

.tbn 33%3 pue

o .2_ Ea_Ea__.E._E. Ecew Aupcs (JUslUISaAUl jlBwWws Ausdiliod WNIPaW PUE |Bws)
ueder u synsal ipne ABlaua 9p0| punose

Ajsnpul asEjuasadal
|enuajod juawanoidw ABisug

PNpod-uoyre Ty [euajew — — _
patewpsa Aysuayu uopdwnsuos BT
%0Z-%01 pasoddns uop .
“n
! “_..u

Wa

R L G et L "

1L

|enuajod juawanoidw ABiaug

|enuajod uswseaosdw| pue yipne ABisus juswsbBeuew ABisus jo uopowouid Asljogd

zeBsuenzn ) Jueid yoes o Apngs aapeseduo’ Hun sad S0y oTER PRl gt icpiines deamn shy
SR SRR SR, [0 APRIS oy 42 Jun sad wag A yrsads N e L]
Sarnduie) ST RN 0 ADNES asgedusey Pnpod sad vondwnsues A aygadg T TR T
1 Jued yoea io Apnis 2 E,fuii%ﬁ.ﬂuia
SHABU| UG T M 40§ SUONESPTUD) | oopupeipuas | spRapurnpa |
‘Aususiu ABlaua 9B s syleW LR 21NN
‘pejuswsdw) 29 pinoys sieak sauy) noge u) yaeq fed ups sbunes Afsaus Joy sienusied paijusp|
Aouaye Afiaua jo Jualaroiduw)
‘synsaJ) ypne ay) saziyn siebeuew ABeus pejuoddy
‘RIS I9AIUN JUYDRIN0L JUSYUSEL 2y 18 sypne ABiaua Jo) asinoa Buiuiel) se yans Aq
fyoedes sioppne AGjeus Guiusybusns
'23J0a(] [enuapisald 2Y) UM 0oUepIoade u| suoebi|go ipne ABieus Buunsul
npmy ABisug
‘gouep|nb pue Asjjod ABseus s Juawwaaob ay) Buueys Ayoedes siabeuew ABsaus Busaybuans
Juawweanob ayj o) sbesn ABeus podsy
PUB S2JIAIOE UO[BAISSUOD Aouiniye ABisus aowoid
‘suejd uonenesuoo Afiaus dojaaap |w Jebeusw AGisue ay )|
uoetigo se aunpnns Juawabsuew ysjgesa pue siafievew ABpus 1o Juswuioddy

ssasoud uswabeuew ABiaus Juawasbeuew ABJaua jo uopowold Aajjod

oL

xepuj Aaueiaiye Buisn
s10)98sqgns aA|jaadsal jo

Yingse e a»nﬂ“r_.___ua_._h“ P wapuy peanguag e sajis/sejuedwos Buowe
WIWGEELE S o e m— foue|ae jo uospedwoa
1 / Hiewysuag
VIOSEOE $o%0i '\ / 1
ytesgs| ; \U/ .__.__ m_ EIJEER
— — qﬁ_ B Asuanbary i juswabeueus
S B Frm—— i ABisua 10}
uedep uj jrewyosuag L auljaping
_ M__-E p—| SJOJEIIPUI JO |BnaT]
Eussaubiosd jou 09 Spoe uoiResUd Afue uoEjuaLualdu
a5y sajys ssaujsng Juswabeuew ABssugy
E T T saporoe |
W SsED se|uediwos HEEDMM_,__MEJ
shoue ..l!:-“ﬂulﬂﬁ uy sopedns jo uonenjeany

uedep uj UCIRIYISSE|D

snje}s Juawabeuew ABiauz

A 59_._‘ ABojopoyjaw uofienieas juawabeuew ABsaus jo uopowosd Aajjod

ON

el cnpt Wi danthal

wayshs
N pewiuag oz

dn mojjo4
e R )

e uonebigo
| weskdnsmayoy ypne AGiaug ESTLL LR TETE]

Buspirg I Asoiaey siabeuew
simmss] | T ew o IR

e e P payels EB&» JUSWUI2AOD
WaE D LEdas EHPOLdg ——— Il.l ———; mc_._g:o“ oﬂ :&2

| Bapyng 1§ Asopey ansusgu-Alaauy || !

wagiAg aleuepy Aliauy WIS Loday FXpOLaY L any ] | Sl et
[ weeeo | $3]10108)
unsirlSaD sy 49 PSSR l— t- “ | fsajuedwon jo
N ——— i (BLlbdd) seA MCLEZVIIL]
i s g sheis [ swa

uawabeuew ARiaua _mu____on Jo aimannys uonejuawaldui Juaiing

i s i ainjonys |aas| yBly uswabeuew ABisus jo uojowold Asjjod

Appendix 8-21



Appendix 8 Draft Roadmap

9L

Y

(Ajuo sesnoy payasejap 10j)

Yo ls
sseb alfuis

uogensui [jlem mopuim jo adfy

uone|nsuj Jool

%1€ steak 05-0¢
%9¢ s1eak 0g-0L

uoje|nsu| yeay

%8S sployasnoy payaejag
%I SPloyesnoy juswpedy

abe .m_.._u_._...a uno) Buisnoy

: ployasnoy uj s30e)  uojjowoid Adjjod u| sjoadse ssaudiemy

“a
) 4
%6E

%76 Sk (aouasayp Bold %95 1507 uo Hulpuadap

0 %0e-07) Apisgns gospayg  Aouspiya ysiyAng oruapaym  Ov seweau) Ang o JBaym
- 2 e =k ; £
| L £
%0v +v R %692
uem 03 aseyaund WaN paseyund sse AUSIDIY  SIBUMO DY JBLIBAU JO Oy
%ES wunt ‘Alingdjay yiom pjnom Apisqns -
paumo sjun -abeys Buipeasds ay) uo aie soy -

*sasse|d Aoualoya ABIau? UO SSIUAIBME UIEMD -

(o) Jeuoiypuos Jje : pjoyasnoy u| sjoe) uopowoid Avjjod uj sjoadse ssaualemy

¥

L

£L

@5N 3,U0P JO MOUY JUOp

6,.

peay Jamoys BuiAes Jajem
uo agpajmouny

t

S00Z

5135N J3|10q Jo)
Jeah uopeyjEIsul J9)108

wawdinba ABiaus

ou sk
%e7 sak - e

sieah § ujyum 10U JO 3|qe|ieAe 5|
paseyund 3q ||Im SI3UOIIPLOD NIE UE pajjelsy|
Jojeualugal “Buneay 1oy J@jaw sajem JoH

ou Jaiem 10y Puls|p

t s)0q 5&8. e

NS (ubpsanb 1o Jog sak)
siasn Jajioq Joj 5J35N J3jloq Joj Jem 1oy
fouaya Ja|iog  1ou o J3jiog-quod Suisn PUISIP Jo Jajiog Buisn

! Ployasnoy u| sjae)  uopowoid Ajjod uj sjoadse ssauasemy

asnoy ayl apisu| wLem Ajwsogun

sah Buiypo iy swiood ||e

suwood
JessazaN
uj Bupeay

sah
ou SN0y ayIapisu e
9 > Suop uyd

ul|[2qe uo

Ii=qe) 33 P Jaquim u) ajhis ayn 13um | Supeay Jo1ARYq 33

uonewIo | s
I pieay uopeanpa UIaADS = "
aney 03
sah ou

dwind jeay uo aSpamouy  JaALP UoSNIP 33 33 uo wsuo)

uoneanps 33 jo asuenodw|
AnuUnoD 3yl Jako SPLASIP |18 Ul spjoyasnoy Ainbus AQ pauleiqo uonew o)

{33) Aauajaye AB1aua uo ssauaieme uopowousd Asjjod u) syoadse ssaualemy

Appendix 8-22



Appendix 8 Draft Roadmap

o8

% 13 :904n0s

S| UORENSjEd 8y) ‘SONjeA PIEPUBS Yl UBY] SS9 oq pnoys ucjdwnsuod
ABsaue Lewud Buppng uBisep ay) ‘spoyjew vogenaies Buwoyo) syl uo peseg

wesficud vonenwis sendwoo ay) Ag pawsopad

prepue)g ubisaq uondwnsuon ABlaug Arewi g

6L

uopenieaa g3z uopowoid Asjjod u| piepugls

8L

74

-
ueder jo 113W @2In0S

o
hesd

sBupng
A peay Aweupio

ABsaua Jo Junowe jewuiw e bulinbay

uopen|ess g3z uopowosd Aojjod u) prepues

LL

ueder Jo 113K B24nos

o} moy

uonenjeas g32

B L

“dacuod Ajwed G327 sulep o3 su a4 anayed
* &

e syl
577 fo SpOylEw uoomona pup uoiulEag

ydaouo) Ajwey g3z

uonenjesa g37 uopowosd Ao)jod u) piepuels

‘fppgedes Lojesoge) Bunsa) ay) Gujuaybuang «

- ¥ 5S€[0 AOYE 0 (] SSB|D SA0YE

¥ pamoje fouspiye wnwiuw Buisiey

2 sousiayip 2oud JO %0E~0Z SE

aseynd +++Y '++y J0} Apisgns

'SPOYJaLL UOHOLWOId «

1oaye uesyubis e ayew | Aouanys joj saseyaind mau

sieak Us) Ul pue ‘Buimolb S| SIBUOHIPUCS JIB JO 8N aU) MO =

Vv ‘wanshs Bunjage| pue prepuess sy} Buizon Aq

Jo0s T DU S ++4+ '+4'y 0) (Juaund) o (oBe sieak aay) O woy

1 sy uolsues ssep2 fouapys ABiaua sipuogpuod jie Bupowoid «

IR 5 50 %R T

‘2l 8y ||e Joj uojesado Jamod
/IN} jo SSED Ul JoU 'UoijEUEA LM PEO| JOj SoUBULONad JUSIDWS SZ||ES] SISUOIIPUCD LB JAUSAU|
‘pabeinoous aq pinoys siajasul uim paddinba siauoippuog sie fouamiya ybiy mau
jo aseyaund ay] 'wasds ay) Bungowosd sayuny Ag ssaualeme Jawnsuoco Buseapul ul asjoaya 8
slauofpucs Jie sk yons Jusludinbs Buiwnsuos-ABiaua 1oj Bulsqe| pue spiepues Aouasoys ABieug -

Buyjaqe) pue piepuels Jauoipuca Jie uogowosd Aojjod u) prepuels

Appendix 8-23



Appendix 8 Draft Roadmap

8

18

uoissnasip pue Ygo

‘uoneuaweldw Juswabeuew ABsaua Buunsus
aujjepinb juswebeuew ABisugy
ssaooid Juswabeuew
e8| Jaybiy e o} piepuels Juaund ay jo BujuayiBuans
sBuip|Ing Jo} pJepue)s uojje|nsu| jeaH
sBuipiing
‘€3] pue JapaAul+Eg| plepuels Aousiowe Jojouw Joy

uoneBigo sianddns Agq uoisnyip Bunowoid
plepuejs sojow Asuajaiye wnjwaadiybiy

awdinba

‘SISSBID 444 +4+Y O}
¥ SSB|2 UIBW JUaLIND WoJy uoiysuel jo Bunowoud
Bujjjaqe] pue piepuels siojelabujey
saoue||dde

seale Jayjo uopowoad Aogjod ul prepueis

JICA study team

Source

Appendix 8-24



Appendix 8 Draft Roadmap

Appendix 8-25



~_

Axxx BRI e |
° ) e
jICA Japan International Gooperation Agency f" '8 Vo |
'

P

Japan International Cooperation Agency (JICA) =
Data Collection Survey on Energy Efficiency Sector =
in the Republic of Uzbekistan 2

Energy Efficiency Seminar
31st January, 2023



-

. J
j ICA Japan International Cooperation Agency

Japan International Cooperation Agency (JICA)
Data Collection Survey on Energy Efficiency Sector
in the Republic of Uzbekistan

Energy Efficiency Seminar
31st January, 2023

Basic items for energy efficiency program

Pacific Consultants Co. Ltd.
Akifumi NISHIAHTA



S
. o= . = N, ) )
1. Basic items for Energy Efficiency Program jICAJ Japan Intemational Gooperation Agency

(1) Global trend toward net zero emissions by 2050

According to the IEA's World Energy Outlook 2022, “Key milestones on the pathway to net zero emission by 2050”
comprises not only energy efficiency but also clean/renewable power sources and electrification.

Nearly 50% of electricity

» B% of emissions from cement

_ production captured andstored

Advanced economies: net zem

emissions in the electricity sector

Electricity accounts for 40%

of industrial energy consumption

Key milestones
on the pathway

to net zero emissions

by 2050

Electricity B Transport 2 Negalive &missions

W Insdustry Orhear
M Building=s

Mearly D0% of electricity from renewaliles

Sales are electric =

olyser capacity

Mo new ICE car sales «

3 Gt CO, captured

to zero carbon-ready lewels

0% of existing buildings retrofitted

Mo mew ICE heawvy truck sales =

50% of heating demand
met by heat pumps

Net z& 3 670 GW electrolyser

1

50% of electricity from low emissions
sources

Shift from boilers to heat pumps for heat
supply
Stop oil-driven cars

Industrial electrification ratio to 40%

50% of existing buildings to Zero Energy
Building (ZEB)-ready

50% of heat supply from heat pumps

Source: World Energy Outlook 2022
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1. Basic items for Energy Efficiency Program ji’CAJ Japan Intemational Gooperation Agéncy
(2) Current status and future direction of energy efficiency in Uzbekistan

Recent trends show that the total final energy consumption per GDP (TFC/GDP) is decreasing, which means energy efficiency
is improving.

However, since the decline has been gradual, the situation is that the trend toward greater energy efficiency should be
reinforced through the implementation of new programs to improve energy efficiency from a long-term perspective.

Final energy consumption and FEC/GDP(2015USD) IEA data are used for real data for the graph

EEE  Industry EEE  Transport Residential
Commercial and public services mmmm Agriculture/forestry Final consumption not elsewhere specified
mmm  Non-energy use e Total final consumption @ TFC/GDP (toe per thousand 2015 USD)
e rGDP (2010 as unit e Total GHG emissions from Energy (2010 as unit H
( Y e V) Estimated TFC growth of 3.7% per year
2,000,000 3.500
. 0 ’;
1,800,000 Estimated GDP growth of 5.4% per year 2
3000 57 2
(%]
1,600,000 g 2
—
—_ | | | | 0 o
£ 1,400,000 gt aagagig” 2500 8 .8
s a [ - 2%
Rel cc s
2 1,200,000 | e 2000 8 32 2
E I I . | | B 8 % o
3 1,000,000 | = = £9§
c | R
s} o
1.500 N
< 800,000 =
an 8 o e
] 20 4
c 600,000 ==
) 1.000 €
w —_| » a
. ™ '.“ ' (C) g
400,000 ] o g
- 0500 = 9
200,000 = = 8
T e
0 I s 0.000
O " N O < 1N O 0 O O d &N D & LD O N0 DO o AN M T N O™~ 0 O O N N < 1N O N 0 O O
QO OO OO OO OO O 0O 0O 0O 0O O O O O O 0O 0 0 0 O ™ ™ ™ o o o o o o 4 N N N AN AN AN AN AN
a OO OO OO OO 00 0 0 O OO O O O O O o o O O O O O O O O O O O o O O O O O O o O
™ = o e e 1 1 H AN AN AN AN AN AN AN NN NN N &N &N &N NN N N N &N &N &N &N AN NN AN

Estimated BAU*TFC/GDP decrease by 6.3% from 2022 to 2026
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1. Basic items for Energy Efficiency Program ji’CA} Japan Intemational Gooperation Agency
(2) Current status and future direction of energy efficiency in Uzbekistan (energy efficiency targets)

The total energy saving potential of the program is equivalent to about 10% of primary energy consumption in
Uzbekistan.

Adding efficiency gains in power sector generation, transmission, and distribution, conversion to renewable
energy power, and efficiency gains associated with GDP growth, the overall energy efficiency ratio could reach
Uzbekistan's energy efficiency target of 20%.

20% of energy efficiency of economy till 2026

Target 10%

Energy efficiency Effect of economical

rograms growth for energy
Preg efficiency

RE power generation and
future programs (ZEB, EV)
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1. Basic items for Energy Efficiency Program ji’c A’ savn iemational Gooperation Agency
(3) Current status and issues of energy consumption in Uzbekistan (national energy balance analysis)

The efficiency of heat supply and consumption, mainly in the private and industrial sectors, holds an important place in improving
energy efficiency in Uzbekistan.
Therefore, this program will focus on the use of heat and the efficiency of natural gas consumption for the use of heat.

» To mainly focus on replacing gas-fired boiler with electric heat pump for heat supply (electrification), identifying and minimizing heat losses, and
enhancing insulation performance.

» The project will also focus on the possibility of improving the efficiency of heat supply plants.

» On the other hand, the ongoing efforts to strengthen and improve the efficiency of power sources, as well as the future generation and use of
electricity from renewable energy sources, are on the rise. Therefore, the efficiency of electricity use also should be focused.

» Furthermore, from the perspective of improving energy efficiency in each sector, priority measures are proposed for the industrial sector and the

public and commercial building sector. Sector | Total NG, N
I[EA 2019 Total in sector | N
Industry “a J“. Residential Commercial Transport Others ) (P)) in sector
9 Jl = 34% 13% 9 11% (%)
26% 2 16% s (Mtoe) | (Mtoe) °
Indust 416 312 89.4%
ndustry .
city Elect 9.9 8.9 ’
Gas Heaf Oil Gas 546 486
Residential 89.1%
13.0 11.6
_ 210 193
Commercial 91.7%
5.0 4.6
Total 1,617 PJ (38.6Mtoe 262 156
’ ( ) Transport 59.5%
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 6.2 3.7
ndustry Coa ndustry Oi ndustry Gas ndustry Electrici ndustry Hea esidential Coa 183 140
Industry Coal Industry Oil Industry G W Industry Electricity Industry Heat Residential Coal Others 76.3%
Residential Qil Residential Gas M Residential Electricity m Residential Heat W Commercial Coal Commercial Oil 4.4 3.3
Commercial Gas m Commercial Electricity @ Commercial Heat Transport Coal Transport Qil Transport Gas 1617 1.347
m Transport Electricity Others Coal Others Oil Others Gas m Others Electricity Others Heat Total . . 83.3%
386 | 322 6

Sectoral Primary Energy Consumption by Energy Type in Uzbekistan
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1. Basic items for Energy Efficiency Program ji’CAJ Japan Intemational Gooperation Agency
(3) Current status and issues of energy consumption in Uzbekistan (national energy balance analysis)

B Power source composition ratio of Uzbekistan’ s electricity B Comparison of “heat consumption rate” between Uzbekistan
The MoE Concept Note (2020) indicates that the power supply plan and Japan
up to 2030 will focus on high—efficiency gas—fired power, RE, and Residentiall Industrv |Commercial Countr
NPP, but the situation where natural gas will continue to be the y y
main power source will continue. In addition to reducing GHG Uzbekistan 90% 60% 90% 60%
emissions by 35% by 2030 in the 2021 NDC, the development
targets for PVPP and WPP are being revised upward. Japan 65% 52% 47% 40%(2010)
2019%F | 2025% | 2030
Power Capacity 12.9GW| 22.3GW| 29.3GW . : .
e TR Y TR Uzbekistan heat consumption
Power |C02ITTP | 194%|  7.6%| 58%| o ieq Because data by use is not available, the following estimates
Capacity [ 3.2%|  126%]  130%|4 clopment targets are made based on the IEA’s final energy consumption data,
Ratio | WPP* 9.0%  10.2%| ord 2019 with reference to data by use in Japan.
PVPP % 11.2% 17.1% i~ s | 63.6bLkWh . ) )
NPP 8.2% Residential/Commercial : Fuel and heat are total heat
> Baow \ consumption, electricity is 15% heat consumption
2 , y . Industry : 56% of fuel and electricity is heat consumption
23GW Gas-l-rp
" YT -, : i *Japanese heat consumption
i - / o , Residential/Commercial : Handbook of Energy and Economic
1 120 W Statistics 2018 Based on application—specific data such as
‘ . heating, cooling, hot water supply, kitchen, and power
5 ‘ Industry : Petroleum Consumption Statistics Survey (2017-
Gas TTP 2020) Based on boiler, cogeneration, heating, raw materials,

® Thermal power plants (gas fired) 8 Thermal power plants (coal fired) ~ ® Hydropower plants
13.1;11%

e e e . ' 20 and other application classifications

Wind power plants u Solar power plants m Nuclear power plant
10;8%

Growth of Power Capacity in 2019-2030 ,GW Change of Power Generation in 2019-2030 7
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1. Basic items for Energy Efficiency Program ji’CAJ Japan Intemational Gooperation Agency
(3) Current status and issues of energy consumption in Uzbekistan (national energy balance analysis)
Primary energy conversion of TFC IEA 2019Data

. . . Energy Consumption (final energy basis
In order to identify areas where energy conservation should be &Y P ( BY )

prioritized and promoted, electricity and heat, which are secondary

) : . Transport
energy, must be evaluated in terms of primary energy (input fuel). RO\ crcial
Therefore, energy consumption was recalculated using a primary
energy conversion factor of 2.8 times for electricity and 1.15 times 301 451 170 248 86 (P))
for heat. 0 200 400 600 800 1,000 1,200 1,400
1. Primary energy conversion of electric energy 129% Energy Consumption (primary energy basis)
Electricity supplied (4,660ktoe)/input energy (13,034ktoe) = 0.358
The conversion factor of electricity to primary energy shall be 2.8 Transport
(1/0.358). Residential Commercial
416 546 210 262 183 (P))

2. Primary energy conversion of thermal energy
Heat supply (1,229ktoe)/input energy (1,415ktoe) = 0.869 The
conversion factor of heat to primary energy shall be 1.15 (1/0.869).

0 200 400 600 800 1,000 1,200 1,400 1,600

(PJ)

Use the same conversion factor for the heat of the heat supply Final energy base Primary energy base | magnification
station IEA 2019 Data

3. Energy consumption was recalculated using the above primary Industry 301 416 138%
energy conversion factor. The figure on the right shows the Residential 451 546 121%
conversion results. Since the conversion factor of electricity is Commercial 170 210 124%
large, the ratio of the industrial sector and the agricultural Transport 248 262 106%
sector, which have a high electricity consumption ratio, will be Others 86 183 213%

high. Total 1,256 1,617 129%
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(3) Current status and issues of energy consumption in Uzbekistan (national finance benefit)

Question:

Is it beneficial for gas suppliers to save gas consumption?
Does it end up in decrease of their sales?

Matural gas price assumptions, 2019-2025

[
on

Answer: B
Exporting more gas! 1='~
International gas price is increasing! -
—— Source:
o Gas Market Report,

2018 2020 2021 2022 2023 2024 2025

Q3-2022,IEA

Qil indexation range w—Henry Hub
TTF — Asian spot LNG



1. Basic items for Energy Efficiency Program /e intematonal Gooporation Agency
(4) Program scope and objectives

The program proposes improvements to be implemented as policy primarily for the energy consumption sector in
order to improve energy efficiency.

It aims to contribute to the country's economic development and improve the standard of living of its citizens
through a multifaceted approach to energy efficiency.

In addition to improving energy efficiency in the energy consumption sector, it is important to simultaneously
improve the efficiency of electricity supply (generation, transmission, transformation, and distribution) in the power
sector and expand electricity supply from renewable energy sources.

 Although the implementation period is assumed to be 2030, it is desirable to achieve the energy conservation targets as early
as possible between 2026 and 2030.

» This is in line with Presidential Decree No. UP-60 about the strategy of development for new Uzbekistan for 2022 - 2026.

take measures for increase till 2026 for 20 percent of energy efficiency of economy and to reducing for 20 percent of amount of emission
of harmful gases in the atmosphere by active implementation of technologies of "green economy" to all spheres.

programs of expansion and support of use of renewable energy resources, and also increase in energy efficiency of social, commercial
and administrative and household buildings and constructions;

* The program also includes future measures for the long term.

» The use of heat pumps, an important element for increasing the efficiency of heat use in this program, involves electrification in
the energy demand sector.

* In this regard, the MOE's "Concept note for ensuring electricity supply in Uzbekistan in 2020-2030" lays out a plan for efficient
electricity supply, expansion of electricity supply from renewable energy sources, and efficiency improvements in transmission
and distribution of electricity, with a target year of 2030. The completion of this plan is also important for improving

consumption efficiency and reducing the use of fossil fuels. o
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m Priority Measures Implementation Items

From gas boiler to heat pump +
clean/renewable electricity

Efficient room air conditioning

(heating & cooling for all sectors),

Efficient refrigerator for
residential

Thermal insulation (window, wall
and roof)

ZEB and ZEH in the future

LED lighting (economically
feasible)

Awareness raising (social media
and other media)

Energy management
(monitoring) for industry (less
cost)

Industry motor from IE1 to IE3,
Irrigation water pump

>

>

>

>

Public and commercial facilities are targeted
Transition from supplied heat to electricity by installation of heat
pumps

Upgrade the energy efficiency class for new purchase of air
conditioners and refrigerators

Transition from heat to electricity by utilization of high efficiency air
conditioner heating

Public/ commercial facilities, existing apartment buildings and
detached houses are targeted

Windows with double or low-E glass and walls with external
insulation or insulation board

Upgrade the energy efficiency class for new purchase of LED
illuminations

Residential energy savings are targeted

Effect of energy conservation activities in residential raised by
awareness enhancement

Industrial sector and commercial sector are targeted

Energy efficiency improvement activities are promoted with small or
medium investment

Replacement of inefficient boilers to high efficienct ones or heat
pumps and replacement of inefficient industrial furnaces

High efficiency motors standardization with obligation
Increasing efficiency and optimal capacity by replacement of
deteriorated pumps for irrigation water supply

2026

2024

2026

2024

2024

2026

2026

>
>

Y V V

Y V

Y VVY

Y V V

Y V V

MoE
MoED&PR

MoE
MoED&PR
UZstandard

MoE
MoC

MoE
UZstandard
MoE

MJKO

MoE
MoED&PR
SCS

MoE
MoED&PR

MoWR
11
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1. Basic items for Energy Efficiency Program ji’CA) Japen Intemational Gooperstion Agency
(5) Priority measures (heat demand side)

Heat supply side | Gas, electricity, district heating
Heat demand side

Residential and Housing

commercial
sector

Industrial
sector

complex
Public facility
Commercial
building

Detached
houses

Low-middle
temperature

High
temperature

[#1] From gas boiler to heat pump + clean electricity

[#2] Efficient room air conditioning, Efficient refrigerator for residential
[#3] Thermal insulation

[#5] Awareness raising

& Future ZEB

[#1] From gas boiler to heat pump + clean electricity

[#2] Efficient room air conditioning, Efficient refrigerator for residential
[#3] Thermal insulation

[#5] Awareness raising

& Future ZEH

[#1] From gas boiler to heat pump + clean electricity
[#6] Energy management for industry
[#5] Awareness raising

[#6] Energy management for industry
[#5] Awareness raising

12
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1. Basic items for Energy Efficiency Program jICAJ Japen Intemational Gooperstion Agency

(5) Priority measures (building)

Life time of infrastructure, building, I

eq ul pment Large hydropower plant & 1
Muclear power plant | E—
Coal-fired power plant | —
Transmission and distribution networks |7 —
|\ —

BUildingS' Iife time . F_f‘ip-elines
is several decades. e Sireirecios | W
Offshore wind turbines E—

Onshore wind turbines [Iro—

It will take quite _
Solar photovoltaics [ —

long time to replace ndt s equipment
them to clean and M ——
ement plant F

efficient ones. Stoo plant

Petrochemical plant

= A\Y Aircraft

:> Issue ls StOCk Manufacturing equipment
Residential space heating and cooling

Commercial heating and cooling

1/4
ma nagement Refueling staticns

Passenger cars
Household appliances
Energy Residential water heating
Consumer electronics
TeChnOIOQV Light bulbs (flucrescent)

Perspectives Office equipment )
2020 Light bulbs (incandescent) &

o] 25 80 75 100 125 150 175 200 225 250
Years

aﬂﬁﬂﬂﬁﬁﬂﬁﬂﬂﬂ

oLifetime range A Typical lifetime

MNetes: The red markers show expectations of average lifetimes while the blue bars show typical ranges of actual
operation in years, irrespective of the need for interim retrofits, component replacement and refurbishments.
Buildings” refers to building structures, not the energy consuming equipment housed within. Examples of “urban

rfrastructura” assets include pavement, bridges and sewer systems.

Source: IEA Energy Technology Perspectives 2020 13




Session 1
Activities to be conducted in the energy efficiency program
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improvements in the residential and commercial sector j|¢AJ Japan ntemational Gooperation Agency

(1) Heat pump utilization of public facilities, commercial buildings, and housing complexes

Promote the introduction of heat pumps, which are highly energy-efficient, in public facilities,
commercial buildings, and housing complexes.

* In small buildings, the multi-unit system for buildings is efficient. This method connects floor or grouped air-
conditioning terminal equipment to the heat pump, which has a shorter service life than the central system, but
requires a smaller investment and is easier to maintain.

» For large building repairs, consider a central system that can use existing building HVAC piping. In large
buildings, it is possible to assign a facilities engineer to manage the central system.

» For new construction of large buildings, both the multi-unit system for buildings with small investment scale and
the central system with long service life can be applied.

* In the case of large hospitals and hotels, where demand for hot water is high, the application of W-bundle heat
pumps, which can supply hot water and cold water for cooling at the same time, is also effective.

* If a new housing complex is planned and public facilities are attached to it, the central method can be applied,
with the entire complex as one group. In doing so, care should be taken to avoid long heat transport distances
from the standpoint of thermal efficiency.

Energy saving effect: 426 ktoely
(changing heat supply source from district heating hot water to individual electric heat pump)

16
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(1) Heat pump utilization of public facilities, commercial buildings, and housing complexes

/View to future ZEB \

Benefit of primary energy use reduction > Introduction of
-Coefficient of performance (COP) additional energy
saving measures
max: S - 6 > Introduction of
passive energy saving average: 3.5 - 4.5 renewable energy
enhanced insulation -Payback period: 3.7 - 7.4 years > ZEB (ready,
: : ly) evaluation
active energy saving \ near /

heat pump air conditioning with inverter technology
Applicable heat pump-based air conditioning systems

Multi system Chiller 3 ,,,’ W bundle heat pump

- g Production of hot
m
‘ a 'W@ - water and chilled
ll [ water simultaneously
- geothermal heat pump

17
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Shlft in heat supply from gas-fired boiler to heat pump technology

Shift in heat supply from gas-fired boiler to heat pump technology corresponds to expansion of heat
pump application which IEA highly recommends for energy efficiency and carbon reduction.

Accelerate the application of heat pump technology

Increase in utilize heat pump for space cooling,
heating and hot water supply

Heat pump

istion of fossi

Energy Efficiency

T I T
200 20m 20 20 2015 2016 2017 28 29 2020 202 2022 2023 2024 2025 2026 2027 2028 2029 2030

Source: IEA Energy Efficiency 2020

18



2-1. Energy efficiency improvements in the residential and commercial sector
(1) Heat pump utilization of public facilities, commercial buildings, and housing complexes
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For effective use of natural gas thermal energy, heat pump-based air conditioner and water heater are
the best available technology (BAT).

Room Heating

.. Transmission loss . iti
Natural gas Power efficiency ostribution loss Induvidual HP air-conditioner \Converter loss " = -
T=95% i House CP=1.0 = Total heat efficiency comparison
35.0 33.3 99.9 94. 9 = =
(output heat for input heat quantity 100)
. Combnation-boilrer
Natural gas — Induvidual n=10%
House — . e
0.0 heat supply efficiency
A Transmission loss P -
Natural gas Power efficiency ostribution loss Cumrper:.:ial HP air-conditioner [Converter loss individual house heat pump air.
100 n=3"% 5% building COP=3.5 Y o ‘ . e ——
35. 0 33.3 116. 6 110.8 individual house combination... T ———————
Natural eas Heating Plant Heat loss Commercial Hot-water Radiator commercial building heat pump... T ——————————————
i » n=80% 10% » buildin 1=80% . - ,
80,0 77,0 g 57.6 commercial building supplied heat T ————
0 20 40 60 80 100 120
Hot-water supply
L Transmission loss
Natural gas » Power efficiency ostribution loss » Induvidual HP water heater Converter loss . .
100 =35% 5% House COP=3.3 £y
1=35% i1 P2 L hot water supply efficiency
Natural gas — Induvidual Cﬂmh";“_ﬂ%g/ﬂ“m individual house heat pump water heater  —
- 0
House 70. 0 individula house combination boiler I
Transmission Toss commercial building heat pump water heater I
Natural gas Power efficiency | ysiribution loss Commercial HP water heater |Converter loss commercial building supplied hot water use I
100 n=3"% 5% building COP=13.13 LA
35.0 33.3 109. 9 104. 4 0 20 40 60 80 100 120
Natural gas Heating Plant Heat loss Commercial Direct use of hot-watert
as | @) [, =n% 10% mm |Comercia n=100%
80.0 72.0 72.0 19




Demonstratlon test of energy-efficiency in space heating and cooling by air conditioners with/without
inverter technology at the Tashkent State Technical University

In winter, an inverter air conditioner was more efficient than conventional one by about 70%.
In summer, an inverter one was more efficient by about 50%. Its electricity consumption was a half of that in winter.

humidity % Outdoor air temperature and humidity in winter temperature °C humidity % Outdoor air temperature and humidity in summer temperature °c
30
Outdoor temperature °C 25 180 Outdoor temperature °C
L 40
20 160
t (A 1m 15 140 ' = N -I i+ 30
1 n U1K RS HHTHITHH I HA
- }JIJ H 1 | -I-.I.Li_ I I’ TTHH { I--I-I_I-- 10 120 H _i- - -!'. = --IL‘-— -!. =n=ian “l_ 2
100 i ] .' 1I'"'E’ - 2 . [ 5 M all
50 | O '_ [T AT HEH 1 1 H | [ 1 J :Fr . 100 . B
i il "THH T TR AL T i 50 :
60 |f i : i np jiii i s oo HAHHAHL 1 A 18 {HH Lo
“ J i " H] [ F 10 » BB T |'!'1J s A L U LY
o Outdoor humidity % " 8 2 !’T [T TTHTHINTH H [ 1o
0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ w w w w w — 20 . Outdoor humldlty % "
' December January February March May June July August
Under the winter condition of high humidity and enthalpy, Under the summer condition of low humidity, COP value is
COP value can be relatively high. relatively low. But electricity consumption can be relatively small
as the outer temperature goes down in the night.
cop . . ) electricity electricity
Comparison of performance in winter  consumption Comparison of performance in summer consumption
(kw /h) corp - (kw/h)
8.0 - 14 6.0 0.80
7.0 f— L 1.2 5.0 - 0.70
6.0 L 10 - 0.60
4.0
5.0 _ L o0s - 0.50
4.0 3.0 - 0.40
30 L 0.6 [ o0
’ 2.0 ’
2.0 04 L 0.20
1.0 - 0.2 1.0 L 0.10
0.0 - 0.0 0.0 - 0.00
December January February March May June July
- INV elec. Non-INV . : Non-INV
f— I(E%IP _gg?)mv conseu?r‘:ption elec. . _g«gp —EOOIE,INV !:"(la\r,isellﬁr(]:ption elec.

consumption

consumption
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Reductlon of CO2 emission by using heat pumps

Using heat pump air conditioning instead of fossil fueled boilers can reduce CO2 emissions.

Besides, its impact can become more prominent by changing power source from current gas fired
power generation to future renewable energy sources.

(kg-CO2/MJ) /-/‘\a
0.15 —

- - -=== ‘\/
|
I |
0.10 :
0.10 : 0.077 1 0 o06e H
| . : 0.057 (====~-- S ‘
|
i | | |
| | H : |
: ' I m 0.000 1
0.00 4 : L I !

Coal - Oil LPG Gas Heat pump
boiler boiler boiler boiler (COP=4) (COP=7) ' RE
CO2 emissions per 1MJ heat by each heat supply system

Source:Heat Pump & Thermal Storage technology Center of Japan
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Policy measures promoting high-efficiency air conditioners and the effects

(1) To facilitate installation of high-efficiency air conditioners in the residential and commercial
sectors, to change from conventional air conditioners with energy efficiency rating A or lower to
high efficiency inverter-type air conditioners with energy efficiency rating A++ or higher by
partially subsidizing (e.g. 30% of the price difference)

€ Energy saving effect (primary energy-based): 44 ktoely

€ Payback period (subsidy cost vs energy saving effect per year): 5 years

(for reference) user benefits in the demonstration test condition
10years (expected life cycle) electricity cost saving: 1160 kso’'m (3month-use/year)
(note) demonstration test condition: an ideal condition with load just from circumstances.
(calculation condition) electricity price: 450 so’m/kWh
electricity consumption: high efficiency (inverter) 0.26 kWh vs low efficiency 0.38 kWh

(2) To recommend using high-efficiency air conditioners in newly built apartment buildings instead of
using district heating system

€ Energy saving effect (primary energy-based): 35 ktoely

(for reference) user benefits in the demonstration test condition
10years (expected life cycle) electricity cost saving: 1500 kso'm (3month-use/year)
(note) demonstration test condition: an ideal condition with load just from circumstances.
(calculation condition) electricity price: 450 so’m/kwh, district hot water price: 110 so’m/kWh
electricity consumption: high efficiency (inverter) 0.2 kWh for thermal load 1.2 kWh
heat energy efficiency for hot water use: 0.8

22




_—

-;’ J
jICA Japan International Cooperation Agency

efficiency improvements in the residential and commercial sector

(2) Improving efficiency of thermal equipment in detached houses

Strengthen support programs to encourage the installation of high-efficiency equipment when
upgrading aging boilers existing in the detached houses.

« If there is no gas supply piping in a newly constructed house, heat supply equipment (heating and hot water)
using heat pumps is an effective solution.

» On the other hand, for existing gas boilers with hot water tanks that are larger than necessary, it would be
effective solution to replace them, as one choice, with more efficient combi boilers to reduce heat dissipation
from the too large hot water tanks.

Official promotion on heat source in households

Official guidance to use high efficiency air conditioners for heating
in newly constructed apartment buildings with high insulation

Official support for high efficiency boilers or heat pumps
when deteriorated boilers and tanks in detached houses
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(3) Increase awareness of energy conservation in residential sector

Increasing awareness and understanding of energy conservation in housing complexes and detached
houses is quite important as an energy conservation measure in residential sector.

» Countermeasures include optimizing room temperature settings for heating and cooling, using air conditioner,
and using hot-water-saving showerheads at bathroom.

» Regarding the use of air conditioner heating functions, society as a whole should reduce the use of natural gas
by promoting the use of high-efficiency inverter air conditioners. This is especially effective in residences with
enhanced insulation.

Awareness raising for households ez s e
Development of knowledge through social media and other media e -
Diffusion of energy conservation behaviors in households

Room temperature setting for heating and cooling
Shower water saving (saving shower head)
Other conservation practice

=

RO

Energy efficiency introduction for households

Knowledge about benefits and regulation
high efficiency air conditioners, refrigerators and LED
Heat loss minimization by using thermal insulation
Space heating by using high-efficiency inverter air conditioners
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Effect of energy-saving awareness raising and high-efficiency equipment diffusion in residential sector

Awareness raising for households
Effects of 3% of energy saving: 100 ktoe/y

Diffusion of hot water saving shower head
Effects of 35% of shower hot water saving: 197 ktoely

High efficiency air conditioners diffusion by energy saving standard and subsidy*
See slide 23

High efficiency boilers or heat pumps diffusion by subsidy* to replace deteriorated boilers
and tanks in detached houses

Effects: 50 ktoe/ly = Payback period (subsidy amount vs effects per year): 6.3 years
High efficiency refrigerators diffusion by standard and subsidy*
Effects: 46 ktoe/ly  Payback period (subsidy amount vs effects per year): 4.9 years
LED lighting diffusion by regulation
Effects when 50% of lighting replaced: 361 ktoely
(*) supposed subsidy: 30% of cost difference between the high efficiency equipment and conventional one
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(4) Reinforcement of thermal insulation performance of the buildings and houses

The energy conservation benefits by enhancing thermal insulation performance can be quite obvious.

The scope of application of higher levels of the energy conservation standards, including thermal insulation for
new buildings, should be more expanded into not only the use of materials with high thermal insulation properties
but also enhancing the use of insulation for all building and house components, windows, walls and roofs.

Public facilities and commercial buildings — modernization and electrification
Heating and cooling systems utilizing heat pumps/ small boiler
separated from the district heat supply system
applied in case of new construction and renovation Project/ regulation approach

New complex buildings consisting of public/ commercial facilities and housing
compact central heat supply for the complex applicable depending on the size .

W< -
New apartment buildings Sy
separation from the district heat supply system or "
use of current district heat supply system as option
Existing apartment buildings with district heat supply
efficiency improvement of the existing system Improvement/ support approach

Detached houses

efficiency improvement in its own heating, cooling, hot water supply Awareness/ support approach

26



(4) Reinforcement of thermal insulation performance of buildings and houses

Existing buildings should be subject to the same energy conservation standards as new buildings in major repairs.
Promote energy-saving measures such as adding wall insulation and improving the thermal insulation

performance of windows (upgrading to low-E glass and double-glazing).
Promote energy-saving renovations in public facilities and commercial buildings, and establish a support system
for strengthening insulation in housing complexes and detached houses.

» According to the trial calculation concerning measures to strengthen the partial insulation performance of an existing housing
complex, the following energy-saving effects can be expected.
» Considering the ease of renovation, it is realistic to prioritize window insulation measures first, and to insulate wall surfaces in

conjunction with major repairs.

e e Thermal insulation performance Reduction of thermal Estimation of energy-saving
Classification : 5
enhancement measures transmittance (W/mZ2K) effects
m Change from smgle- glazing to double 6.4103.5 2%
glazing
Sls=[4=1ei - Reinforcing exterior insulation or attaching 2110 0.6 11%.
WELS urethane boards

Total effects of insulation enhancement by enhanced standard and official support for refurbishment
(wall, window and roof) at 15% of penetration rate: 402 ktoely

Payback period (refurbishment support cost vs effects per year): 5.8 years

N, ) }
j ICA Japan International Cooperation Agency
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(4) Reinforcement of thermal insulation performance of buildings and houses

Estimation of effect of energy saving by heat loss prevention

o _ 5
Assumed condltlonso OU Wim=K Reduction of heat consumption
room temperature 25C — 24°C : ..
: : an apartment house with district heat
windows Single-glass — Double-glass |:> ducti te: d 30%
(U value: 6.4 — 3.5) — reduction rate: around 30%
apartment roof in-suiation (U' value: 2.9 — 0.4) a detached house without district heat
LD — U, H . V)
wall insulation (U value:2.1 — 0.6) — reduction rate: around 30% __—_ | e
detached house roof insulation (U value:3 — 0.4) N
wall insulation (U value:2.2 — 0.5) s 5 o 225
Heat loss prevention reinforcement condition for calculation - ".‘.’j '\\“2{ .
(based on apartment site survey) ) & : 93l

double glass (effect weight 9%) Current wall structure Current heat supply piping (cellar
top floor roof insulation material (100mm) . W Hett PPY PIP g‘( . )

blast or insulation paste (6%)
wall insulation material (30mm)

insulation board paste (15%) Unsealed air
heat insulation for heat supply pipe layer

change to thin plastic pipe (12%) Plasterboard
(Heat insulation would increase the effect)

Plaster

Bricks

Mortar
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(5) Promote Zero Energy Building (ZEB)

ZEB is a global energy and environmental trend, and promotion of its spread should begin.

In order to promote ZEB, it is necessary to develop ZEB evaluation criteria and create a subsidy measure for
ZEB promotion especially in public buildings to demonstrate their energy saving impact and encourage their
widespread use.

In order to promote energy conservation and decarbonization in the  |ga’s forecast in Sustainable Development Scenario
building sector, ZEB conversion should be promoted. _

 Buildings are usually used over 50 years, hence ZEB can create a
lot of impact for a long period of time.

» Heat pump installation to public facilities and commercial buildings
is one of the components of ZEB.

« ZEB is an important element of the future smart city concept in new
buildings, along with the modernization of energy supply.

 Establishing tiered ZEB rating criteria, such as 50% (ZEB ready)
and 75% (Nearly ZEB), will also provide guidance for retrofitting
existing buildings.

* Possible method includes improving insulation performance of \
walls, roofs, and windows; installing high-efficiency air conditioning
and water heating equipment; using solar and other renewable ‘ i B | |
energy sources; and installing building energy management S T T ¥ & Y < I N
ey (e 2019 2025 2030

Source: IEA Energy Efficiency 2020

ilding code

Voluntary or no building

29

[Future effects] large energy saving in residential and commercial sector: 1105 ktoe/y
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(5) Promote Zero Energy Building (ZEB)

ZEB and ZEB family (ZEB ready, Nearly ZEB) is a standard for design and evaluation of buildings
according to each energy saving performance.

Standardization and realization support should be implemented in future.

Standardization, realization support, certification of ZEB

Energy saving of Net energy saving of Net energy saving of ISO TS23764
50% or more 75% or more 100% or more | “An approach for non-residential
| zero energy building”
O .. Joro . specifies ZEB realization activity
ventilation in the following stages
28* | planning
[E :‘j L)q E;h‘. ‘r‘ deSign
Solar [T I[ 120 | during construction
shadng= ST high [ (T ; o= ' after completion of building
\E:J [hemal Ny LLICL) | e JEnergy [ after operation start
IEssl LI S l after completion
Realization of basic Deepening Full realization with Evaluation of energy saving is
energy saving energy saving Introduction of calculated by primary energy
performance performance renewable energy consumption basis of a building.

TS23764 states that the actual levels of ZEB ready and nearly ZEB are determined in the respective country.
The above values 50% and 75% are the set standard in Japan. 30
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Japan International Cooperation Agency (JICA)
Data Collection Survey on Energy Efficiency Sector
in the Republic of Uzbekistan

Energy Efficiency Seminar
31st January, 2023

Energy efficiency improvement in the district
heat system and industrial sector

The Energy Conservation Center, Japan
Motohiro WASHIMI
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[Heat supply system design consideration for suitability

Air ratio large degree-days, short transport distance
optimization \ low load variation )

Air rati timization/ Il chip | { { Measures
Hot water ir ratio optimization/ small chip investmen studied for
volume control \ | volume control added to temperature change '(I;gtshkent

: Ity
Economizer _in response to heat demand to reduce loss District

N recovery of unused heat energy by economizer I';'Fating
p - ant
11115 Complete —_| Closed system including the use of hot water

50603 Closed system with associated renewal of heat-receiving units |
receivi

Receiving (Piping insulation just around the buildings, heat |
gg;lsu improvement receiving pipe and unit insulation, bypass

_valves to control hot water volume at night

mption

J
\

Consumption -
improvement | High efficiency AC heating as heat supporting,

temperature control (valves) in each residence 2
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Effect of heat efficiency improvement measures

Energy efficiency of district heat supply can be improved based on official investments.
(Tashkent City District Heat Supply Stations)
Air ratio optimization : operational with small investment (burner chips)
effects 15 ktoely
Volume control added to temperature change in response to heat demand : operational
effects 29 ktoely
Recovery of unused heat energy by economizer
effects 108 ktoe/y economizer installation cost vs effects per year 0.2
(Transmission, receiving, consumption)
Closed system including the use of hot water with renewal of heat-receiving units
effects 72 ktoely refurbishment cost vs effects per year 1.0
Thermal insulation for piping around the buildings and heat-receiving units,
installation of bypass valves to control hot water flow rate, etc.
effects 232 ktoely installation cost vs effects per year 3.4
City piping insulation enhancement maximum potential 280 ktoe/y
Temperature control for each residence, rooms by introducing control valves
effects 193 ktoely installation cost vs effects per year 6.0
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(1) Current status of thermal efficiency in the district heat supply system

The existing district heat supply system has a fairly low energy efficiency as a whole.
Since the net effective heat value is small due to heat loss, and improvements in heat supply and heat utilization are needed,
multiple options for addressing this issue need to be considered.

[
® o o 6.476J/D Housing complex
- [ S
OO =) 0.79GJ /D
o

District Heat .
e S (o)

I

I

! 5%
1 \\\ 53.7°C E : “!'SE

L

- )
18.11GJ /D ™~ 11.64GJ /D

L ) ——— B R e e

I .‘~___ 67.7C 990GJ /D

1
I
l
100% 5 85% :
 — I
—— Commercial / Public : Net effective heat efficiency
buildings I
490°C 110C | o 9 ! (48.4 %)
M 154 S — I

Example analysis based on on-site temperature measurements
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(2) Improvement of thermal efficiency of boilers at district heat supply plants and heat transport piping

At supply-side district heat supply stations, energy conservation measures that can be expected to be effective at low cost
should be promoted.

@ Heat insulation construction of heat transport main

» Provide heat insulation measures for exposed piping in the culvert section.

* However, heat insulation of underground pipes is a low priority due to the large scale of investment.

@ Renewal of combustion burner nozzle chips in boiler and improvement of air ratio

 Air ratio improvements can provide significant energy savings for a small investment.

@ Change to an operation method that adjusts the amount of heat supplied according to the amount of hot water as well as the temperature of

the hot water.
@ Exhaust heat recovery and feed water preheating by economizer
* The energy-saving effect of installing economizers is significant. However, it requires modification of funnels including flue sections, which will
be a rather large-scale construction work. Therefore, a suitable plan and budgetary measure may be required.

Improvement opportunities in district heating plants

Combustion air supply fan Hot water supply equipment
Used for air ratio optimization to introduce supply volume control
| T’/  — 2V 7",: A —

Combustion air supply fan Hot water supply pump and motor Hot water supply pump and manual valve
And gas piping (Tashkent City No1 DHP)  (Tashkent City No8 DHP) for flow control (Tashkent No8 DHP) 35
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(3) Improving efficiency of heat consumption (housing complexes)

The existing district heat supply system will continue to serve as a lifeline, supplying heat to existing housing complexes, etc.
To improve its energy efficiency, the measures to prevent heat loss should be promoted.

@ Automatic data collection from calorimeter
* This is necessary to obtain information to promote ener . .
oot e s oy Separation of consumer from supply side
« " Visualization" of the effect of heat consumption reductions due to (mOdlflCathﬂ of pipiNg In receiving part)
consumer efforts will raise awareness of energy conservation.
@ Separation of consumer from supply side (Closed system)
* As a basic measure to improve the efficiency of heat utilization in !
housing complexes, the heat receiving facilities in housing !
complexes should be upgraded and promoted to be completely | Heat Exchanger Hot Water
closed. From DH 4 —
* For housing complexes that are not converted to closed systems,
replace steel pipes without heat insulation with plastic pipes, and
implement heat insulation measures for pipes between the heat X
transport main and the heat-receiving part.
@ Reduction of heat distribution loss
* Install a bypass valve in the heat receiving section to allow ToDH < —
adjustment of the hot water supply with keeping the minimum flow.
* Replace old radiation panels with new ones those equipped with
temperature control valve to enable households to control room
temperature, which will be helpful to prevent heat discharge to DH side
outside by opening windows during the middle season (mainly
spring). 36

Heating Water

< 4 City Water
1><] 0 [><}— 4—=Return Water

» Consumer side

Battery Limit

r 3
A
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(4) Separation of public service/commercial buildings, and housing complexes from the district heat supply system

For public service/commercial buildings, and housing complexes, separate them from the district heat supply system and
promote the installation of stand-alone heat supply facilities by combining heat pumps for air conditioning (air conditioners, etc.),
small boilers for hot water, heat pumps for hot water, etc.

* For new construction of public service/commercial buildings, the use of stand-alone boilers is currently
underway, but further energy savings will be achieved through the use of heat pumps (air conditioners, etc.).

* If a new building complex consisting of public service/commercial buildings, and housing complexes is to be
constructed, the installation of a heat supply system dedicated to that building complex deserves consideration.
Depending on the size of the building complex, it can be part of a smart city.

* In the case of major repairs to existing buildings, promote separation from the district heat supply system in the
same manner as for new construction.

» Although new housing complexes are basically separated from the district heat supply system, if smaller
housing complexes can be connected to existing district heat supply piping, this can be used from the
perspective of lifeline use. However, thorough measures shall be taken to prevent heat loss from heat receiving
equipment of district heat supply system.

-;’ J
jICA Japan International Cooperation Agency

37



efficiency improvement in the industrial sector

Energy consuming

Recommendation

equipment in industry

e
energ

-
Total reduction by improvement actions facilitated by

energy management enhancement

subsector-wise total potential expectation 10 — 30% )

=S i{le Pump, fan

it
. Motor

Replacement of deteriorated water supply pump for

reviewing the capacity. (2018JICA report).

Compressor

Refrigerator

lHlumination
\ELl el Boiler /
gas hot water
vapor
Furnace —

i{lrrgaton would reduce energy consumption 30% with

Premium IE3/ high |IE2 efficiency motor ] m
standardization and requlation

50% of boilers in industry has insufficient efficiency -
replacement or change to heat pump

" Energy saving in industrial furnaces:

technology: heat recovery (recuperator, regenerative

\burner), insulation, air ratio, air leakage minimization )

_—
. )
jICA Japan International Cooperation Agency
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efficiency improvement in the industrial sector
Effect of energy efficiency improvement measures in the industrial sector
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Energy efficiency in the industry sector can be improved by promoting

replacement of low efficient equipment to high efficient equipment by enhancement

of energy management, standardization and support such as subsidies for
replacement.

Replacement of deteriorated water supply pump for irrigation
effects 70 ktoely replacement cost vs effects per year 9.6
Premium IE3/ high IE2 efficiency motor standardization and regulation
effects 110 ktoe/y motor cost up vs effects per year 5.5
Boilers with insufficient efficiency in industry, replacement or change to heat pump
Heat pumps are mainly feasible as replacement of boilers for hot water.
effects 69 ktoe/ly replacement cost vs effects per year 5.1
Energy saving in industrial furnaces using heat recovery technology (recuperator,
regenerative burner), insulation, air ratio, air leakage minimization
effects 62 ktoe/ly refurbishment cost vs effects per year 6.8
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(1) Establishment of efficiency standards for motors

Motors account for much of the electrical consumption in the industrial sector, and defining their energy efficiency and ensuring
that newly installed motors are highly efficient is a global trend that can be expected to have a significant energy-saving effect.
Except for motors for special applications, the standard shall be premium efficiency (IE3) or variable frequency drive (VFD) and

high efficiency (IE2) or better.

Life cycle cost of motors Ref. Conversion from IE1 to IE3,

Electricity 96.7% expected EEC ratio is 2-10%.
Financial benefit for end-users is
expected to be high.

EDAZXRR (ADXT-IBR)OFHES

Price

’ 2
| =2 15
" Cost IE1 motor Electrolysis
\ EEC | 3%

= e T—/ T Electronics
Comparison among the iy IE3 motor 10%
prices s . .
of different motor Simple Time  Global electricity demand
classes pay back Total cost of motors by end-use
period Source : I_E!\ Energy Effi_ciency Serigs 2011, “Energy Efficiency Policy
Opportunities for Electric Motor-Driven Systems

Source:JEMA HP
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(2) Renewal of deteriorated boilers

Replace aging and inefficient boilers, as it is estimated that about 50% of all existing boilers in operation in the industrial sector
are due for renewal.

» Renewal methods include upgrading to high-efficiency boilers and replacing with heat pumps.
« For upgrading to high-efficiency boilers, the method of installing multiple high-efficiency small boilers and controlling the
number of boilers to match the load are particularly effective.

» For replacement with heat pumps, a heat pump is an effective way to supply hot water used in the food, textile, and other
industries.

Adoption of high efficient boilers Application of cogeneration
Implementation of multiple high in case that large heat demand balanced to
_ : efficiency small once through boiler electricity demand, as in chemical industry
Optlons or with optimization control gas turbine heat recoyery boiler
efficient heat supply I K odk o = | -
Y
(vapor, hot water) II I ﬁ T I.k r
In 'ndUStry Application of heat pumps .
well water [gEERGNE AREAN : ............ '- ﬁfﬁ
high temperature  transfer of heat R LT S B —
hot water output Applicable to factories of L 5% [“ec — o \
= large hot water consumption *..... fressssnussanssnaenes d
I i such as in food industry i 3 .
Well water 13°C
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improvement in the industrial sector

(3) Improve thermal efficiency of industrial furnaces

Since the existing industrial furnaces are operating with low thermal efficiency, it is desirable to significantly improve thermal
efficiency through methods such as conversion to a regenerative burner system, installation of a recuperator and strengthening
of thermal insulation of the external surface and etc..

Since these measures will require a large capital investment, it will require specific projects to be considered by individual
establishments and financial support from the government.

Operation Improvement

Easy to be carried out
(No/Low Cost Measures) y | y

Possible at no / low cost
Possible in short term

No need high-level decision
Effect is limited to some extent

energy consumption
(manufacturing)
electricity heat gas

Facility Improvement
(High Cost Measures)
SRR S Difficult to be carried out
] Need large investment
Need long term for installation
Need high-level decision

Large effect can be expected
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improvements in the transportation sector

The conversion of transportation vehicles to EVs as a program to be implemented in the future is a global trend that needs to be
pursued.

Initial goals include (1) installation of recharging stations (assuming 60,000 recharging devices), (2) EV compatibility of production lines at
automobile plants, (3) a support system for introduction funds to encourage EV conversion, (4) preparation of power sources that can support EV
conversion, and (5) conversion of about 25% of the transportation vehicle stock to EVs.

2020 2030
DI P T 1 Fov: 0% FOV: 29§ [*ooo0s oossnsesesnesmssetssnsssnesoosmoney
i EV : 2% EV : 8% Fuel cell vehicles (FCVs)

PHV: 5% PHV:20%

ke . HV : 9% HV :22%

B 150 e D : 9% o &% |

8 ; i sl Electric vehicles (EVs)

2 98

[(OJ®]

> = :

Z. 2 BN FeRaeiRTTea T Plug-in hybrid vehicles (PHVs)

5

b= - ; '

=3 | Jieselisiices (L) Hybrid vehicles (HVs)

o]

pi

Gasoline vehicles (G)

0 i
2000

2010 2020 2030 2040 20350

IEA / ETP (Energy Technology Perspectives) 2012

future effects: large reduction of energy consumption in transportation sector 1647 ktoe/y
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2-5. Improving energy efficiency in the agricultural sector

The electricity consumption in the agricultural sector is dominated by irrigation pumps.

So far, the planned replacement of aging and inefficient irrigation water pumps and motors is underway in accordance with
Presidential Resolution PP3012. Continued efforts to systematically upgrade facilities and reduce water consumption in
accordance with Presidential Decree No. 60 are expected to reduce electricity consumption.

At the time of renewal, the amount of water delivered will be reviewed from the standpoint of efficiency, and if the water delivery
capacity is excessive, it should also be reduced.

» According to IEA statistical data, the agricultural sector accounts for a large share of electricity use, mainly due to water
pumps for irrigation.

* AJICA report (2018) points to the potential for energy savings from updating irrigation water pumps.

* The Irrigation System Administration is responsible for managing a total of 4,997 irrigation pumps (as of 2011) at
approximately 1,500 pumping stations.

» A demonstration test comparing the efficiency of a high-efficiency volute pump with an existing double-suction volute pump at
the Soilik 1 pumping station near Tashkent verified energy savings of approximately 30% for the high-efficiency volute pump.

» Therefore, if the system is operated for 5 months/year, 8 hours/day, and at an electricity price of 450 so'm/kW, the electricity
savings would be 10.8 million som/year. Since PP 6024 (July 10, 2020) targets a 25% reduction in annual electricity use at
agricultural pumping stations, the replacement of irrigation water pumps that are aging and have a larger than necessary
water delivery capacity should be promoted.

effects: 70 ktoe/ly replacement cost vs effects per year 9.6
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Japan International Cooperation Agency (JICA)
Data Collection Survey on Energy Efficiency Sector
in the Republic of Uzbekistan

Energy Efficiency Seminar
31st January, 2023

Expected effects of the energy efficiency
program implementation

The Energy Conservation Center, Japan
Akira ISHIHARA
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(1) Components of program

Identify programs to reduce energy consumption intensity per unit of GDP in Uzbekistan.
In the aspect of future superiority, the measures using heat pumps are considered to have priority.

* Improvement of thermal efficiency of district heat supply system: Measures that can be implemented on
the supply side (district heat supply stations, heat transport piping) and on the demand side (heat receiving
facilities).

» Heat pump installation to public facilities, commercial buildings, and new housing complexes: Measures
to promote the use of heat pumps in large buildings.

* Reinforcement of building heat insulation performance: Measures to improve heating and cooling efficiency
by reinforcing the insulation performance of building windows, walls, and ceilings. Achieving ZEB (zero energy
building) in the future will should be considered.

* Raising awareness of energy conservation in househoulds: Measures to improve energy use efficiency
through raising the public's awareness of energy conservation.

* Improving the efficiency of heat use in detached houses: Measures such as updating aging boiler facilities.

* Industrial sector energy efficiency improvement: Measures such as setting efficiency standards for motors,
improving pump efficiency, and increasing the efficiency of gas utilization equipment.

* Policy promotion of energy management: Measures to establish energy management systems and thereby
promote energy conservation.

* Increasing the efficiency of home appliances and strengthening energy conservation standards:
Measures to promote high-efficiency inverter-type air conditioners, refrigerators, etc. The use of LEDs for
lighting equipment should also be promoted.
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3. Expected effects of program implementation

(2) Relationship with global trends

Japan International Cooperation Agency

While taking into account global trends, energy conservation potential (immediate targets and future maximum values) of the
high-priority energy conservation programs should be evaluated and these programs should be steadily implemented.

“ Potential Estimation factors Investment Cost
mil-USD

[No1] From gas boiler to heat 1-2% +

pump + clean electricity clean
electricity

[No2] Efficient room air 0.5%

conditioning (heating &

cooling for all sectors),

Efficient refrigerator for

residential

[No3] Thermal insulation 1-3%

(window, wall, ceiling)

[No4] LED lighting 0.5%

(economically feasible)

heat pump system installation in public and commercial
buildings: 40% transition from heat supply (future 60%)

air conditioner high efficiency grade up to A++ or A+++
(50% replacement)

refrigerator high efficiency grade (50% replacement)

air conditioner heating in new apartment houses with high
efficiency inverter air conditioners (25% increase of
application)

thermal insulation enhancement 15% (future 40%)
(public/commercial buildings, apartment house buildings,
detached houses; windows and walls)

6% of residential electricity, 12% of commercial electricity
replacement 20%, saving ratio 60%
(note: LEDs are currently applied in a large extent.)

1056

101

518

167
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(2) Relationship with global trends

Gov. information

[No6] Energy management 1.5%
for industry

(system, improvement

low cost measures)

industrial equipment replace

[No7] Industry motor from 0.5-1.5%
IE1 to IE3, Irrigation water

pump

[No8] Heat plant 1%

improvement

5%

future EV + clean electricity RiNUICYA RS
clean
electricity

2% of residential energy

10% of industry electricity

(operational improvement and improvement action with
investment)

2% of other industry energy

Other investment

(Boiler/furnace replacement)

motor efficiency regulation as IE3 or IE2 + inverter

frequency control: Industry electricity 3% (future 5%)

Irrigation water pump replacement: 15% (future 80%)

Tashkent heat plant improvements
such as heat loss minimization: implementation rate 30%
Other district: similar activities and effects are supposed.

max. 40% reduction of commercial energy
(ZEB ready, nearly ZEB or ZEB 50%)
25% of transport vehicle stock

Energy consumption 50% reduction

(fossil fuel electricity)

“ Potential Estimation factors Investment Cost
m|I USD
1%

643

288

520

1782

2610
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(3) Contribution to achieving energy conservation targets

The total energy saving potential of the program is equivalent to about 10% of primary energy consumption in Uzbekistan.
Adding efficiency gains in power sector generation, transmission, and distribution, conversion to renewable energy power, and

efficiency gains associated with GDP growth, the overall energy efficiency ratio could reach Uzbekistan's energy efficiency target
of 20%.

* The total expected energy savings from program implementation is 3100 ktoe/y (equivalent to 3794 mil-m3/y of natural gas, or 693 mil-USDly),
for a total investment cost of 3796 mil-USD.

» Adding future programs such as the conversion of transportation vehicles to EVs and buildings to ZEB, the total energy savings would be 5854
ktoe/y and the total investment cost would be 8188 mil-USD.

» Based on MOE's "CONCEPT NOTE FOR ENSURING ELECTRICITY SUPPLY IN UZBEKISTAN IN 2020-2030", the energy savings from
improving the efficiency of gas-fired power plants, transmission and distribution systems is equivalent to about 2% of the primary energy
consumption in Uzbekistan.

» The incremental 25 b-Wh/y of electricity generated from renewable energy sources in 2030 based on "CONCEPT NOTE" would have the effect
of lowering Uzbekistan's natural gas consumption by about 4%.

* Based on IEA data, the energy savings rate (ATFC/TFC)/(AGDP/GDP) relative to GDP growth in Uzbekistan from 2015 to 2019 is 0.68,
indicating that energy efficiency tends to increase with GDP growth. If this trend continues, energy consumption intensity per unit of GDP is
assumed to improve by about 6% at an economic growth rate of 5.4%/y from 2022 to 2026.

Energy use reduction

target 10% 3% RE power generation
future efficiency (ZEB, EV)

Energy efficiency Effect of economical
programs growth in energy
efficient economy
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(4) Energy savings potential and cost-effectiveness of each program

Based on the energy-saving potential and cost-effectiveness of each program, programs with high priority should be steadily
implemented.

Targeted Energy |[Energy saving in|Penetration rate Cost- Investment cost| 10-Year Energy
Consumption (terms of primary| assumed for effectiveness (mil-USD) Savings Benefit

Sectors energy energy savings | ratio estimation (mil-USD)
calculations
Industrial sector 500 Realization of 4.2 469 1118
(and commercial 10% improvement Including
sector) potential in investment in

industrial improvements
electricity
consumption
Motor efficiency 110 50% 5.6 138 246
standard Production cost
Irrigation water 70 15% 9.6 150 156
pumps
Boilers and heat 69 25% 5.2 80 155
pumps
Industrial furnaces 62 15% 6.8 94 138
AL ELHEE IR High-efficient air 198 50% replace 6.1 268 441
conditioners and New purchase +
refrigerators, and replacement

LED illumination LED 20% replace
50
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(4) Energy savings potential and cost-effectiveness of each program

Targeted Energy |Energy saving in| Penetration rate Cost- Investment cost| 10-Year Energy
Consumption |terms of primary| assumed for effectiveness (mil-USD) Savings Benefit

energy energy savings | ratio estimation (mil-USD)
calculations
Building Public facilities and 71 15% 7.4 116 158

commercial

(WL COTERE xisting apartment 307 15% 4.8 328 685
=LERATEIE B buildings

Detached houses 35 15% 94 74 79
Apartment buildings 421 30% 4.6 431 937

Air conditioner 35 30%: new Use of high- na na
heating in new construction ratio efficient air
apartment buildings 25%: application conditioners

ratio of high-efficient

air conditioners

District heat plant 228 30% 0.4 20 502
improvement and
change to closed
system (Tashkent
city)
the same as above (228) - 10 500 502
(other cities) 51
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3. Expected effects of program implementation j?CA) Japen Intemational Gooperstion Agency
(4) Energy savings potential and cost-effectiveness of each program

Targeted Energy [Energy saving in| Penetration rate Cost- Investment cost| 10-Year Energy
Consumption [terms of primary| assumed for effectiveness (mil-USD) Savings Benefit
energy energy savings | ratio estimation (mil-USD)
calculations

426 40%. 7.4 1056 1427

commercial

facilities

Heat supply in 50 25%. 6.4 72 111

detached houses Additional cost for

replacement

Residential energy 290 50% Small investment na na
N [E S Conversion to 1647 25%. 7.1 2610 3678

electric vehicles

Conversion to ZEB 1107 20%. 7.2 1782 2472

[Notes of estimation]

+ Benefit of energy savings was calculated based on the reduction in natural gas and international prices (assuming 2000 sum/m3). If the international price of natural gas
increases, the cost-effectiveness (investment cost per benefit) will be a small value.

+ For measures that involve a change in energy type, such as electrification, it is appropriate to evaluate them by the amount of reduction in natural gas, the main primary
energy source.

» Facility costs for electricity supply, heat supply, and gas supply are considered fixed costs. In addition, capital investment is underway for 2030, and it is considered
appropriate to evaluate the project based on the assumption of the existence of supply infrastructure.

+ Since the benefits of natural gas reductions extend not only to consumer benefits, but also to the effects of reduced government energy subsidies and increased gas
export profits, it is considered appropriate to evaluate the overall benefits based on international prices.

* Investment costs include public costs and costs borne by the implementing entity. It does not include investments in the development of electricity supply infrastructure.
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(5) Cost and benefits estimation methods
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“ Targeted sectors /areas | Energy saving potential Energy saving potential Cost estimation method
occurrence estimation method

Energy
Management

Industrial
equipment

High efficiency
devices

Industrial sector,
commercial sector

Motor efficiency standard

Pumps for irrigation water
supply

Boilers and heat pumps

Industrial furnace

High efficiency air
conditioners, refrigerators,
LED illumination

Energy efficiency
improvement activities are
promoted with small or
medium investment.

High efficiency motor
standardization with
obligation.

Increasing efficiency and
optimal capacity by
replacement of deteriorated
pumps.

Replacement of insufficient
efficiency boilers in industry to
high efficiency boilers or heat
pumps.

Replacement of industrial
furnaces.

Upgrade the energy efficiency
class for new purchase.
Change to LED.

Realization of 10%
improvement potential in
industrial electricity
consumption is supposed. For
heat, 2%.

Energy consumption reduction
from IE1 class to IE3 by 7.4%.
Motor consumption weight in
the whole electricity 75%.

30% consumption reduction for
replaced pumps, of which rate
is given by previous survey
report.

Efficiency increase 17%.
Possible replacement ratio
50%.

Increasing of efficiency 30% by
replacement to high heat
recovery furnace.

Efficiency difference between A
and A+.

50% of illumination changed to
LED.

Cost for capacity building and
cost for investment supposed
within three years.

Motor cost difference per kWh.

Replacement cost estimated
for facility and construction.

Replacement cost estimated
for facility and construction.

Replacement cost estimated
for facility and construction.

Cost difference between A and
A+ for air conditioners and
refrigerators. LED cost for
illumination.
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_ Targeted sectors /areas  |Energy saving potential Energy saving potential Cost estimation method
occurrence estimation method

Building Heat insulation of public
Insulation and commercial facilities,
Reinforcement existing apartment

(wind, wall) buildings, detached houses
Heat Apartment buildings heat
consumption/sup [Elies)\%

ply system Air conditioner heating in
improvement new apartment buildings

DHP Improvement and
change to

Closed system
(Tashkent city)

DHP improvement
(other districts)

T [ I ER Heat pumps for public and
| facilities heat commercial facilities
DUMP

Sl e asiilaEn 9 Detached houses heat
in household energy supply efficiency
sector Residential energy saving

Window: from single to double
or low-E glass

Wall: external insulation or
insulation board installing
Loss prevention of heat
receiving equipment
Transition from heat to
electricity by utilization of high
efficiency air conditioner
heating

DHP improvement and
economizers, and closed
system and connection piping
insulation.

Assumption of potential similar
to Tashkent City DHP.

(No site survey conducted.)

Transition from supplied heat
to electricity by installation of
heat pumps

Purchase of efficient boilers in
replacing deteriorated ones.
Effect of energy conservation
activities in residential raised
by awareness enhancement.

Model calculation of heat loss
reduction for reinforced
insulation.

Calculation of heat loss
reduction.

Calculation of the benefit of
transition.

Heat loss reduction calculation.

Calculation of the benefit of
energy source transition.

Effect of efficient boilers.
Calculated effect of decreasing

room temperature setting and
hot water shower use.

Estimated cost of window type
changing and wall insulation
installing.

Cost of system modification.

No additional equipment cost in
case of utilizing existing high-
efficient air conditioners.

Cost for equipment and
installation of respective items.
Operational improvements need
no additional cost.

Supposed as ordinary
investment efficiency.

Cost for equipment and
installation of heat pumps.

Cost for equipment and

installation of efficient boilers.
No or small improvement cost.
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(1) Importance of energy statistics and necessity of its continuous improvement

Energy balance table which contains data on the energy trade, supply and consumption of coal, oil, gas,

electricity, heat, combustible renewables and waste, expressed by using the same unit.
Uzbekistan's Energy Balance  (Data reference source) IEA 2019

IEA ENERGY BALANCE 2019 UZBEKISTAN ktoe
41.868TJ=1ktoe Coal Crude oil  QOil products Natural gas  Nuclear Hydro Wind, solar, Biofuels and Electricity Heat Total
1TJ=0.02388ktoe ate. wasto
ktoe ktoe ktoe ktoe ktoe ktoe ktoe ktoe ktoe ktoe ktoe
Production 1,439 3,163 49,297 556 4 54,459
Imports 564 681 202 291 1,738
Total Enegy Exports. . -48 -9,931 -178 -10,157
Supply Internat!onal mf.:mpe bunkers
International aviation bunkers -136 -136
Stock changes 82 7 69 999 1,157
Total energy supply 2,086 3,851 87 40,365 556 4 113 47,061
Statistical differences -19 134 -200 -103 43 -145
Electricity plants -664 -92 -6,094 -556 3,203 -4,202
CHP plants -568 -117 -6,245 2,259 1,415 -3,258
Heat plants -2 -34 -1,694 1,589 -141
Gas works
Conversion  |Qil refineries -3,830 3,758 -71
Coal transformation -40 -40
Liquefication plants
Other transformation
Energy industry own use -5 -5 -155 -7,025 -511 -7,701
Losses -14 -17 -5 -880 -404 -186 -1,506
Total final consumption 774 3,576 18,226 4 4,556 2,861 29,998
Industry 274 116 4,877 1,494 429 7,190
Transport 2 2,454 3,289 179 5,924
Total Final Residential 290 571 7,577 1,159 1,179 10,776
Consumption Commercial and public services 157 2,280 429 1,197 4,063
Agriculture / forestry 4 21 1,295 57 1,376
Fishing 0 0
Non-specified 207 92 182 4 486 48
Non-energy use 182 182
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Diagrams provide an overview of the main energy flows and how they contribute to the energy balance

IEA Energy Balance 2019 OProdftionl ¢Trade

(ktoe) 1439 é 3163 2}2 1 x

49297 556 291 4
Crude oil Natural Hydro Electri Biomass
Oil Product Gas &RE city &Waste

Coal

Eff. PP =34.3%(31%)
CHP=49.9%
HP=91.9%

TFC/TES
=63.7%

Total
Final

Consum
ption
29998

Industry Residential Commercial Transport Others

7190 W 10776 _J 4063 J 5924 QN 2044
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Energy balance table is created by collecting and aggregating numerous data scattered in various sector

U b k' tl PILOT FUEL AND ENERGY BALANCE OF THE REPUBLIC OF UZBEKISTAN 2019
Zpekistan (1000 tons of oil equivalent)
. — . -
PI IOt F u e I a n d E n rrgy B a I a n Ce 20 1 9 (SCS) 1gas Oil, including Motor gasoline| Diesel fuel Fuel oil ]:‘:tqu:l?:::n Kerosene Coke 0;‘1‘;:3:'9;0' Nuclear Electric power | Heat energy Total
gas condensate gases roducts energy Y
Production 1154.5 49306.6 3010.9 - - - - - - - - 557.0 - 54028.9
Import (+) 5745 - 666.5 42 73.9 1255 - - 0.04 279 - 290.6 - 1963.2
Total Enegy Supply Export () - -9933.2 - - - - - - - - - 17717 - -10111.0
Change in residuals (+ -) 692 999.0 66 550 33 34 1.5 438 - - - - - 11428
Total primary energy supply (=) 1798.2 40372.3 3684.0 59.2 7.3 128.9 15 48 0.0 227.9 - 669.8 - 47023.9
Transfers - - - - - - - - - - - - - -
Statistical discrepancy - - 0 - - - - - - 3.8 - 20 -0.06 5.9
Power plants - - - - - - - - - - - - - -
Heat and power plants 974.7 -12294.7 - - -15 -207.8 - - - - - 4736.0 1414.9 73278
Heating plants 05 -1741.1 - - 09 335 - - - - - -510.9 1779.0 -507.9
. Gas plants - - - - - - - - - - - - - -
Conversion Ol refineries (chemical) plants - - -3662.7 1088.4 10719 2129 9144 1711 200 2054 - - - 215
Transformation of coal (briquettc and house
fumaces) -1129 - - . - - - . - - - . - -112.9
Gas-to-liquid and coal liquefaction - - - - - - - - - - - - - -
Other (conversion and processing of fuel) - - - - - - - - - - - - - -
Own use by the energy sector 038 -7026.8 47 - 6.4 -17.0 -164 - - 2.1 - 3318 - -7406.0
Losses -159 -880.7 -16.6 47 0.6 - -0.5 - - - - -72.7 -179.3 -1170.9
Total consumption 693.4 18628.8 - 1143.0 1139.8 835 899.0 176 20.1 4274 - 4658.2 3014.5 30883.6
Industrial sector 2405 4877.7 - 18 143 28 31 20.1 14.0 - 1458.9 4292 7117.9
Mining and quarrying 08 107.6 - 0.03 5.6 0.00 - - - - - 438 242 181.9
Chemical (except petrochemical) industry - 1897.3 - 087 83 0.0 L1 0.50 - 14.0 - 3116 442 2277.9
Metallurgical industry 108 5725 - 03 276 48 - 0.1 20.1 - - 6743 208.1 1518.6
Non-metallie mineral products 2242 1163.8 - 0.03 7.6 8.7 - 04 - - - 86.5 9.8 1500.9
Mechanical engineering 0.0 4838 - 0.06 08 08 01 0.1 - - - 283 8.5 874
;::;dcc':d;f;;y‘jc‘;mdm"o" of beverages and 04 3512 - 0.011 10 0.1 0.6 046 . - - 393 674 460.4
Pulp and paper and printing industry 0.1 272 - - 0.0 - - 0.422 - - - 3.9 4.6 36.1
Textile and leather industry 13 254.6 - - 347 0.05 - - - - - 191.6 212 4n2
Other industries 29 454.8 - 0.5 L1 - 10 L0 - - - 79.8 412 582.5
Transport sector 2.9 3289.8 - 981.8 1082.7 01 3822 147.8 - - - 1819 - 6069.2
Total Final Consumption Railways 29 - - 20 82.5 0.1 - L5 - - - 125.5 - 2146
road transport - 2762.1 - 978.7 1000.2 - 3822 - - - - - - 5123.2
:;:::r:)cl[;es of transport (water, air, urban . . . . . . . 1463 . . . 27 A 150.1
Transportation by pipelines - 527.7 - - - - - - - - - 537 - 5814
Road transport services - - - - - - - - - - - - - -
Other 450.0 10061.7 - 159.40 L6 69.1 512.6 250 - 60.2 - 3017.4 2585.4 16942.4
Population 3187 75784 - - - 05 5102 0.5 - - - 1159.0 1178.8 10746.0
Construction 18 - - - - - - - - 60.2 - 35.7 - 97.7
Commereial enterprises and government
agencics 117.3 22802 - 159.30 - 0.1 - 245 - - - 4274 1197.1 4205.9
Agricultural industry 1.7 210 - 0.10 0.9 - 24 0.005 - - - 1294.8 57.0 1387.8
Fishery 0.0 04 - - - - - - - - - - - 04
Unspecified other sectors 0.5 1818 - - 0.7 68.5 - - - - - 100.6 1525 504.6
Non-cnergy use - 3995 - - - - 13 - - 3532 - - - 754.0
in industry / transformation-processing / fucl
energy - 199.8 - - - - 13 - - 3532 , ) B 5543
Non-Energy Use including chemicals / petrochemicals - 199.8 - - - - - - - - - - - 199.8
in transport - - - - - - - - - - - - - - 60
in other sectors - - - - - - - - - - - - - -
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Collecting energy data is the most important task in energy statistics.

Current status of data collection work by Agency of Statistics (AoS) / State Committee for Statistics (SCS)

Main Items Location of Data

Primary energy supply, Monthly and annual volume of production,
conversion and supply, energy industry own use, losses, etc. Energy industries
energy transport by energy type

Enterprises (excluding small
Annual and, or monthly consumption volume :businesses),

by energy type Non-profit organizations,
State administrative agencies

Energy consumption
(industrial, transport and
large enterprises etc.)

Annual or monthly sales volume by energy Energy industries

Energy consumption type : : :
(residence) Monthly volume by energy type including Household Survey in the Census:
conversion from purchase cost etc. Nationwide sampling of 10,000
Start in 2021. households

In general, collecting accurate consumption data from energy end-users directly requires the establishment of
legal systems, various ideas and efforts for collection, also requires consideration for personal information

protection. o
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ISTI
Issues on the data accuracy in the Pilot Fuel and Energy Balance Table

Uzbekistan Pilot Fuel and E nergy Balance 2020 (SCS) PILOT FUEL AND ENERGY BALANCE OF THE REPUBLIC OF UZBEKISTAN FOR 2020
(1000 tons of oil equivalent)
[ In heat plants, fuel consumption [ ../ In row of heat, the data for 2020 }
decreased to about 30% of the J uses exactly the same data as the L ]
Total Enegy Suppl . . . . .rre -2709.4
gy Supply | previous year. 4 previous year, making it difficult to \
42 - 45099.4
\_ Heat production> Fuel*2.8 ) \_ think statistically. N\, :
UTSCTOPATc, =0 LAY -0. -0.06 70.5
Power plants - B - - - - - - - - - -
|| Heatand power plants -1321.9 -12130.2 - - -1.5 -140.2 - - - - - 4676.0 1414.9 -7502.9
Heating plants 0.5 -567.8 - - -0.9 234 - - - - - -50.6 1779.0 1135.9
. Gas plants - - - - - - - - - - - - -
Conversion Oil refineries (chemical) plants - - -3489.9 1095.7 968.6 1683 816.4 131.3 358 1724 - - - -101.6
furnaces) =232 - - -23.2
Gas-to-liquid and coal liquefaction - - - - -
Other (conversion and processing of fuel) - e - - - - - -384.3
Own use by the energy sector -0.7 -2370.5 4.5 - -17.0 -16.4 - - 2.1 - -2683.6
Losses 0.8 > -16.7 -4.7 - 0.5 - - - -179.3 -1139.9
Total consumption 1116.6 2140; - 14073 843 801.4 175.9 358 4274 3014.5 343235
Industrial sector 186.3 4322 1.8 15.1 2.8 3.1 35.8 14.0 429.2 6638.0
Mining and quarryi a1 10 o 0.00 242 179.5
Chemical (e: . oo 44.2 1596.6
Metallurgico S|gn|f|ca nt change from 208.1 15400
Non el : ; ical Significant difference from the e
roduets previous year s numerica ] o o et
Pulp and pa . C p 3.1 46 62.1
wem value in Natural Gas Industry oncept Note in Transmission |« || e
Other indus H H g L1 412 908.6
total Final Consumption e Own Use and Distribution Losses S | ey
p ion Railways 32.0 - 121.4
road transport - 2541.1 - 1244.0 3822 - - - - - - 5412.1
other types of transport (water, air, urban electric) - 1.1 - - - 146.3 - - - 5.7 - 153.1
Transportation by pipelines - 446.5 533 - 499.8
Road transport services - - - - - -
Other 927.1 13374.6 - 158.33 1.6 69.1 415.0 25.0 - 60.2 - 2803.9 2585.4 204202
Population 2824 9675.4 - - - 0.5 412.6 0.5 - - - 1337.0 1178.8 12887.1
Construction 1.8 - 60.2 - 124.5 - 186.5
Commercial enterprises and government agencies 107.5 2395.0 - - 0.1 245 - - - 450.5 1197.1 4332.9
Agricultural industry 18.7 2588 - 0.10 0.9 - 24 0.005 - - - 791.3 57.0 1129.2
Fishery 0.0 04 - - - - - 0.4
Unspecified other sectors 516.7 1045.0 - - 0.7 68.5 - - - - - 100.6 152.5 1884.0
Non-energy use - 724.4 - - - - 1.3 - - 353.2 - - - 1078.9
in industry / transformation-processing / fuel energy l 3622 - - - - 1.3 - - 3532 716.7
Non-Energy Use including chemicals / petrochemicals - 3622 - - - - - - - - - - - 3622
in transport - - - - - - - - - - - - - - 6 2
in other sectors - - - - - - - - - - - - - -
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Current Situation of Responsibilities of Related Ministries and Agencies on Energy Statistics

* AoS is the responsible organization of compilation and dissemination of the official
energy statistics in accordance with the Official Statistics Act.

* AoS has been working on the pilot version of energy balance table since 2018 in order to
produce energy statistics in line with international methodologies and report it to IEA.

* AoS recognize issues on data accuracy in the energy balance table due to data collection
difficulty.

* MoE is the responsible for energy policy making and its implementation and supervision
in energy industries.

* To accomplish such tasks, MoE mandates energy industries to report energy information
and data. However, It’s difficult that MoE obtains detailed consumption data from energy
industries and data from end-users directly.

* AoS needs cooperation from various ministries, agencies and research institutions to
produce energy statistics. AoS is discussing unification and standardization of statistical
production methods with related organizations.
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Improvement on energy statistics, activities and recommendation

e Continuous improvements has been carrying out in accordance with Presidential Resolution 4796
which contains references to international practices by AoS.

* In Japan and many OECD countries, the ministry of energy and related agencies are responsible for
producing energy statistics including energy database because they have expertise in energy fields as
same as they can easily obtain data in energy industries. They knows best what kind of data is needed
to formulate an energy strategy.

* We recommend MoE should be responsible for producing energy statistics including its database in
near future.

* Regarding the UIS (Unified Information System) currently under development, we believe that
there are issues such as how to accurately input data on terminals, how to find simple input
errors, how to balance data continuity and system update and how to link with other database.
We would like to point out that the issues needs to be solved in early stage.

* Obtaining the required energy consumption data directly from energy end-users through surveys or
something methods is crucial for policy making for energy conservation, but not easy and expensive.
We recommend to develop human resources with know-how on how to conduct efficient and

economical surveys, or to develop outsourced companies.
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Example of a Study on Residential Sector Final Energy Consumption in Japan

Knowing final energy consumption in as much detail as possible is essential for pursuing energy
saving potential and measures.

In Japan, surveys of final energy consumption in various sectors are conducted in a variety of ways,
and are used to make energy conservation policies.

Energy Consumption by Use Energy Consumption by Equipment

Other heating equipment

Information 4.2%
appliances, 6.7% Other electric equipment e

Solar heat, 0.2% 11.7%
IH, 0.7%

Gas water heater
23.7%

heating, 19.4%

" hold Electric carpet, 1.0%
ouseho! : 5

appliances, 23.1% Washing machine, 1.0%

Dishwasher, 1.8% ——_

HP water heater, 1.8% \ Energy

Consumpution pe

Electric water heater,2.6%
° houshold

iance

DVD recorder, 0.4% —___ 4,905MJ/Year
Gas stove, 0.3% S : 2009
Router, 0.5% — = ////
Video tate recorder, 0.3%
cooking, 11.0% Hot water supply, Microwave oven, 0.9% P c refrigerator
32.4% Elctric rice cooker,1.1% - 6.8%

Personal computor, 1.2% hting equipment

illumination, 6.4% i 1.2%
0,
cooling, 1.2% Electric toilet seat, 1.8% 6.4%
Air conditioner i | o
Oil wator heater TVset | Oilstove
3.5% 4.1% 4.3% 5.4%

Source: Compiled based on the Agency for Natural Resources and Energy's "Actual Energy Consumption in Households" (2009, 10,000 household questionnaire survey)
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(2) Improvement of demand-side energy measurement accuracy

® Importance of automated measurement system for energy data

* In the future, it will become increasingly important to automatically :
=
|

measure and transmit energy data in real time.

* In particular, demand side measurement for energy consumption data
requires the installation of a huge amount of meters and the construction |
of a data transmission system. /\

* At present, smart meters for electricity and gas have already been installed, \
and the data is collected by power and gas distribution companies (REN,
Khududgaztaminot).

* Regarding heat, although we are aware of the difficulty of automatic measurement, we believe that it is
desirable to realize automatic measurement in the same way as electricity and gas.

® Necessity of supplementary survey for fields where energy consumption data have not been acquired

* Residential energy consumption accounts for 1/3 of TFC, so the household consumption survey in the Census
has started since 2021.

* In this survey, electricity, gas, heat and other fuels including cotton stalks and livestock waste that are biomass
use for energy are target items, but biogas is not appeared.

* It is hoped that reliable survey or ad-hoc research on residential biomass utilization in rural areas will be
conducted in the future.

Gas Smart Meter
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Conclusion

Data (statistics) on energy is an indispensable basic infrastructure for energy
policy makers to understand policy priorities, evaluate and monitor the
implementation of measures, and establish a PDCA cycle. The collection and
utilization of accurate data is one of the most important measures to promote
energy conservation.

Continuous improvement of the energy statistics system should be encouraged
for this purpose.

The importance of metering has been recognized, especially the need to
strengthen metering in the heat supply sector (e.g., installation of heat meters
and automatic collection of meter reading data).
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Current implementation Structure of political energy management

___Items | Status I Designation system

Lol ttitez1ite)0 Yes (PP4779) for energy-intensive factory and building
of companies/

Threshold of the designation

22
¥
-
m

-
L S —

factories Obligations
Periodical Yes _ . - Periodical Report System Energy Manager System
. . Energy-intensive factory & building
report to Monitoring \ ) —
M . -2 ~ Periodical report Qualification |
government system started 6 & N r r system system
E nergy NO é " . W . Energy Audit & Auditor Support
manaaers Factory : Building
S5 ) LTS Energy audit iy \ Follow-up system
(PPg477 9) Energy Management requirements Checking || Feedback Guidance
_______________________________ Instructi
Follow up No ’; Benchmark target /=
svstem Improvement ratio target
No
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jICA Japan International Cooperation Agency

Policy promotion of energy management evaluation methodology

- Class S
Improvement Evaluation of superior in energy conservation efforts
results companies Class A
5 factories general business operators
Energy management business sites Class B
implementation energy conservation efforts are not progressing
Level of indicators X B
_ _ requiring close monitoring
— Instruction, guidance ]
Guideline Benchmark in Japan
for energy Industry Benchmarked aimed
F level
management reauEney Steel manufacturer using | =0.531kl/t
system :> blast furnaces
AR Ordinary steel . =<0.150kl/t
manufacturer using
BenChmark electric furnace
comparison of efficiency N Cement manufacturer | <3,739MJ/t
among companies/sites Efficliirji Benchmark index Eff:\ﬂdz;et Western paper =6,626MJ/t
of respective subsectors manufacturer
using efficiency index -
" 70




A Japan International Cooperation Agency

Policy promotion of energy management energy management process

Appointment of energy managers and establish management structure as obligation
The energy manager will develop energy conservation plans,
promote energy efficiency conservation activities and
report energy usage to the government.
Strengthening energy managers’ capacity, sharing the government’s energy policy and guidance.
Energy Audit
Ensuring energy audit obligations in accordance with the Presidential Decree.
Strengthening energy auditors’ capacity
by such as training course for energy audits at the Tashkent Polytechnic University.
Appointed energy managers utilizes the audit results.
Improvement of energy efficiency
ldentified potentials for energy savings with pay back in about three years should be implemented.
Utilize benchmarks as target energy intensity.

Industrial Fields Benchmark indicator Considerations for setting benchmarks
Specific energy consumption per refining volume Comparative study of each plant in Uzbekneftegaz

o=l IR A d B & Specific energy consumption per product Comparative Study of Chemical Fertilizer Companies
VR ET L L 8 Specific energy consumption per unit of maintenance Comparative Study of Vehicle Maintenance Companies

Specific energy consumption per unit transported Comparative study of each plant in Uztransgaz .



Policy promotion of energy management

Energy improvement potential

around 10%: energy audit results in Japan
(small and medium company, small investment)

201 Energy conservation potentials by type of industry
154

128 127

Energy conservalion potensals (96)
=
==
=
=

......................

ffﬁffffffszfff’?ff
:f“’f r;,»e, xz;,f/;/z

j&m f;«;f’:wy’.},{» /
/ 143 /1 ff’

energy audit and improvement potential

Energy improvement potential
representative industry

Energy improvement potential

Iron and
steel

industry

supposed 30%
consumption intensity estimated
12.9 GJ/ton-product
Japan 5.3-9.1 GJ/ton

Non
metallic
material

supposed 10%-20%
consumption intensity estimated
4.2 GJ/ton-product
heat input 3. 0 GJ/ton-product
representative value (Japan) 3.9 GJ/ton
heat input 2.5 GJ/ton-product

o[- kia potentials in boiler efficiency are found.
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Awareness aspects in policy promotion

awareness on energy efficiency (EE)

Information obtained by enquiry households in all districts over the country.

Concernon EE

EE behavior

Heating in winter

Heating in
‘ Necessa r‘
rooms

all rooms
uniformly warm

yes

Importance of EE education

Governr‘

information

EE diffusion driver
benefit

Knowledge on heat pump

no . yes
51,50%
| ' to have

heard it
Knowledge on EE labelling

4o
education

Life style in winter
thin clothing

“nside the house

thick clothing
Inside the house

no

¢

yes
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Awareness aspects in policy promotion facts in household : energy equipment

Using boiler or district Using combi-boiler or not  Boiler efficiency Boiler installation year
hot water for boiler users for boiler users for boiler users
es for left question ~
boiler v ) ) | 50%
combi boiler .. ‘ 2005
district hot water no
Hot water meter for heating, A refrigerator Knowledge on
installed an air conditioners will be purchased water saving shower head
Is available or not within 5 years
’ yes
no yes
ves 25% o
yes o

don’t know or don’t use
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Awareness aspects in policy promotion facts in household : air conditioner (AC)

- Certain awareness on energy efficiency classes.

- ACs are on the spreading stage.
- Subsidy would work helpfully.

Units owned
lunit 59%

24,29%

Ratio of inverter AC owners
26%

// .
y
y

76, 75%

u [a m Het

Whether to buy inverter AC
39%

48,57% N

Efficiency class purchased
A 82%

12, 18% :

1, 2% ’ '

0,0% .
1,2%%

0‘,30%%

1,1%

6, 9%
3,5%

37,57%

HA++ BA++ MA+ A mB uC mD mE mF mHe3nawo

Whether to buy high efficiency
depending on cost 56%

7, 7%

He Gyay NoKyNaTh 13-3a OPOTOBH3HBI TEXHUKH

N 1 eauHul, B 2 eauHUL, B 3 eaWHUL, B 4 eanUHAL

Next purchase to want

A+ 40%
1,1% 0, 0%
2,2% \‘.
19, 19% = 9’ 9%

41, 40%

Attt A+t A+ A mB mC mD maH

Effects of subsidy (20-30% of
Price difference) yes 92%

8, 8%

m [la m Het
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Awareness aspects in policy promotion facts in household : heat insulation

housing form building age

4,4%  2,2%

10-30 years 36%
30-50 years 37%

Apartment households 42%
Detached households 58%

m 0-10 ner ® 10-30 net 30-50 net
B MHOrOKBapTUPHLIA AoM B OTaenbHoe Kuabé (y4actok) 6onbwe 50 net ® He 3Hato
_ _ roof insulation
type of window wall insulation (for detached houses only)
12, 12% 558 .
7,7% o \ ' - 18,18%
single glass no - no
51% 75% 62%
B OaHOKaMepHbIit B [lsyXKamepHbIii B Mimeetca ® He umeetca ® He 3Haw ® WmeeTca ™ HeumeeTca ™ He3Haw
® TpexkamepHbIi He 3Hato
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Standard in policy promotion air conditioner standard and labelling

« Energy efficiency standards and labeling for energy-consuming equipment such as air conditioners
is effective in increasing consumer awareness. By further promoting the system, the purchase of

new high efficiency air conditioners equipped with inverters should be encouraged.

* Inverter air conditioners realize efficient performance for load with variation, not in case of full

power operation for all the time.

* Promoting air conditioners’ energy efficiency class transition

Energy efficiency classes for air conditioners

Japan International Cooperation Agency

from C (five years ago) to A (current) to A++, A+++ Energy Efficiency Class SEER scop
by utilizing the standard and labelling system. A SEER = 80 SCOP=510
 Now the use of air conditioners is growing, and in ten years AT OIOZSHR=S | 400=5C0P=>10
new purchases for efficiency will make a significant effect L "OeSPR0l | AOEOP
. A 5,10 <SEER < 5,60 3,40 < SCOP < 4,00
’ Pr0m0t|0n methOdS; B 4,60 <SEER < 5,10 3,10 <SCOP < 3,40
< <
' ++ A+++ — ’ — -
SUbSIdy fo;OA 3’0A0/ ¢ pl:erth'?fe C 4,10 < SEER < 4,60 2,80 < SCOP < 3,10
as ~ 00 prlce lfrerence. D 3,60 <SEER <4,10 2,50 <SCOP < 2,80
Raising minimum efficiency allowed . 10<SEER<360 | 220<SCOP<2.50
above Class D to above class A. . 260<SEFR<3.10 | 190<SCOP <220
 Strengthening the testing laboratory capability. G SEER < 2,60 SCOP < 1,90
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Standard in policy promotion ZEB evaluation

ZEB family Concept
Definition and evaluation methods of ZEBs

The Building Energy Conservation Act specifies how to
calculate the baseline to define ZEB Family Concept.

N Baseline

e

-3

o

a

&

@

H 5

ZEB evaluation :

: ZEB _

£ Reduction of

2 *%* 100% or more

g (Net Zero)

@ Load reduction (improving heat insulation and solar
) IEnergy . Nearly shadlng etc.)
indgpenden AEEY S reduction of -~ @ Use of natural energy
@ Introduction Prenewable e 'SY ZEB . @ Equipment and systems with improved efficiency of
O the equipment
Reduction of 50% or more:
S - —0 oO—"

Volume of energy consumption

source: METI of Japan



Standard in policy promotion ZEB evaluation

ZEB

ordinary Ready
buildings

Air-

conditioning Energy saving of

50% or more
Ventilation
o Air-
Lighting conditioning
Ventilation

DHW Lighting
DHW
Elevators Elevators

Requiring a minimal amount of energy

-

Natural
ventilation and

High thermal

insulation

Solar shading

'/ Daylight use
ﬂ‘ ‘
. Y
+

Efficient use of energy

High-efficiency air-
conditioning
High-efficiency
ventilation

High-efficiency lighting

High-efficiency elevators

High-efficiency

Domestic Hot Water
\ Systems




Standard in policy promotion ZEB evaluation

Primary Energy Consumption Design Standard

Based on the following calculation methods, the design building primary energy
consumption should be less than the standard values. The calculation is
performed by the computer simulation program.

Common conditions
¢ (area category, usage of room, floor area, etc.) ¢

} Energy consumed by air conditioning, E E Energy consumed by air conditioning, ‘ -
heating and cooling SAC AC heating and cooling 5
= -] =
+ + g S =
£ 2 S
} Energy consumed by ventilation ESV ] [ EV Energy consumed by ventilation ] ‘ g- k] §
c
(%] o o Q
s * a g g 2
® - ° 3 o0
o } Energy consumed by lighting ESL [ EL Energy consumed by lighting ] ‘ Z 3 i
= c o (a]
g + + 3
@ Energy consumed by water heating Energy consumed by water E
g } [ ESW EW heating ‘ |.u
]
& & +
& ) [Energy consumed by elevators* ESEV ] [ EEV Energy consumed by elevators* ] ‘
+ +
_____________ e mm e —— - =i o e e i Energy conservation method of office
'Energy consumed by office ‘. J Energy consumed by office 1 . : :
} 1equipment, home electric cooking E 1 : EM equipment, home electric cooking 1 ‘ eqUIlpment, horn.e electric C.OOkII‘Ig
1appliances, etc. M J. : appliances, etc. j appliances, etc. is not considered.

E Energy reduced by equipment whose
s energy use is efficient

- -

Reference primary energy E > E Design primary energy
consumption ST = T consumption

* The target is non-residential buildings and apartment residences. Sou rce . ECCJ
80

‘ Creation of energy




Standard in policy promotion other areas

appliances

Refrigerators standard and labelling
promoting of transition from current main class A
to A++, A+++ classes.

equipment
High/premium efficiency motor standard

promoting diffusion by suppliers’ obligation
for motor efficiency standard IE3+inverter and IE3.

buildings
Heat insulation standard for buildings
strengthening of the current standard to a higher level.
management process

Energy management guideline
ensuring energy management implementation.



Q&A and discussion
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