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B Ofgem(HRABHHIHZHRFIT)HB KUDECC(ITRIILF—SUREEIE)DHEEFE(CKD. London EconomicsttHVE
A& X,

B RESKIUHNEEFATER\BIFECEDCHA. AOSBEMTIRAMFIEICKDVoLLZHEET L TLD,

B XESKIUFHNEEMICWUT, EEZ8ITIEODREXIANEBRE(WTP) EEEZZ (T AND IO DERIKMHEERE
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B KOSEMEIDRYEEMREF(CI DT, BSMEOEERICRHEZSI DI ENTEDEH. BEED—=BD
VoLLIZ, KOBEMZWRMNSIRE. KESPFID XU/ NEEFDOEEHEDH TEEEIN TS,

B SR, EEDOVoLLIE. FREE/NOBEFROVOLLOIMET I ZED £16,940/MWh(2,498M /kWhiH)
EIREENT.
X HAAANDHEE(F2018BFHIAEL — MMC XD (BFEUEBEER) .

VEEIZHITHARESFID Vol LHEEHE(2011FY)

Table 1: Comparison of WTA and WTP £/MWh estimates by time of outage — domestic

VREIZHEITSH/NAEEFTDVolLEEETE(2011FY)

Table 2: Comparison of WTA and WTP £/MWh estimates by time of outage — SMEs — using a

customers, based on a time varying electricity demand profile

time varying demand profile

Not Winter | Not Winter | Not Winter Not Winter Winter Winter Winter Winter Summer Summer Summer Summer Winter Winter Winter Winter
Not Peak Not Peak Peak Peak Not Peak Not Peak Peak Peak Not Peak | Not Peak Peak Peak Not Peak Not Peak Peak Peak
Weekend Weekday Weekday Weekend Weekend Weekday Weekday Weekend \I::-::k Work day | Workday | Non-work | Non-work | Workday = Workday | Non-work
WTA VolL WTA l
(£/MWh) 9,550 6,957 9,257 11,145 10,982 9,100 10,289 11,820 (£/MWh) 37,944 36,887 33,358 34,195 44,149 39,213 35,488 39,863
WTP VolL WTP
(£/MWh) 2,766 (101) (105) 1,805 2,240 315 208 1,651 (£/MWh) 21,864 19,271 20,048 24,175 26,346 21,325 21,685 27,859

VEEIZHITHVolLHEEHEXRERBFIE & U/ ZEZEFT O INE T4 {E(2011FY)
Table 30: Load-share weighted average across domestic and SME users for winter, peak,
weekday

VolL (£/MWh)

' 16,940 '

[ #8]London Economics International LLC(2011),”Estimating Value of Lost Load (VoLL) Final report to OFGEM”
(https://londoneconomics.co.uk/blog/publication/estimating-the-value-of-lost-load-voll/)
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B OfgemMH'RIIO(Revenue using Incentives to deliver Innovation and Outputs)d—IRE U TEA UTE
NIA(Network Innovation Allowance)DigBIT. 20158108 ~2018%F 98 DfE. Electricity North Westftht,
R EIFEDEIREERFAE (2013 DLondon Economics&EHR)ICKBVoLLEET O T hEEL TULNVD,

B BEQROIZF)CRETEMENCHABRLRAU L. RKESINAOSBEFIOEFEEICH T DIRIEZAMHELE (WTA)
w7 >20— NABRTHESRE L. £25,301/MWhA(3,7318/kWhif£]) &L\ S Vol LIEEIEND SRS =N Tz,

B BEDEEEE 16,940/MWhICA > T LERZZEELTEHEEL£18,500/MWhIEE (2,728M/kWhiY) THD. VolL
DIFFNR LR ZHERTED,

B Electricity North West(d. CHOEREDERZ. BRRRIEFICHESEBENONDKFEDEED. BLUBERD_—_—X
HAfFDOZbZRIRU CTWWBDED EDITLTULD,

VEEIZBITARE-/PNAZEMEINTNDOVoLLEEEHES ., ZDINEFH{E(2018FY)
Figure 3: Group-level VolLL combined to give a single overall VolLL

Combining our values to reconstruct ‘vanilla’ VoLL

SME
Urban £16,071 £17,481 §
0 — =y
74
Urban £42,366 } £47,560 B Domestic

LE value = £16,940

[ 88 )Electricity North West(2018),”VoLL summary factsheet”
(https://www.enwl.co.uk/globalassets/innovation/enwl010-voll/voll-general-docs/voll-summary-factsheet.pdf)
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VALEB 7 AILSURIZE 1T B Vol LiEEHE(2007FY) V7 AIS R HFNE D Vol L EHE(2001-2008FY)
g _ _ 75
20 1 ., = — .
18 ] z ., _| —| [ | B X
16 1 g 7] B
14 1 T e =
- = 15 | | L15 3=
= 127 s 2 L -
= ] v = ==
= 10 2= 101 10 2%
W g > w )
61 R I i s
2 - ol -0
0 T T r r . 2001 2002 2003 2004 2005 2006 2007 2008
Industry UK Industry ROl Services UK Services ROl Residential NI = Voll Industry —3 Voll Commarcial == Voll Residential . Weighted average VoLL
= Last hour Industry Lost hour Commercial Lost hour Residential  =———Waghted average hourly loss
Fig. 1. The value of lost load in NI 2007.
_ N = Fig. 6. Hourly value of electncity and value of lost load in ROl 2001-2008.
VALET7 A ILSURIZE 1T % Vol LHEEHE(2000-2007FY)
T+
- —— Weekend/duy
Bl 1
. . W echend fevening
s -
= 40
=
e
= 30 4 -Averzge
20 — e ____________r"_.-: — W ek fevening
Week day
1 4 o Wedkimight
0 - [t 82 ]Leahy&Tol(2011), “An estimate of the value of lost load for Ireland”
2000 2001 2002 2003 2004 2005 2006 2007 (https://www.sciencedirect.com/science/article/pii/S0301421510009250)
Fig 2. NI value of lost load by time of week and year ( 2000-2007).,
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B 2013%(CLondon Economicstth'. Y XAMEEAED KU ERCOTEEXIHDVoLLZEHETL TL\B,

B HEEHIAMFERCEDSE. BIESFITEIGDPEEEEHE TR UMMENVOLLO LIRIE, FHIBEBSRIEEMmA
VOLLOFIRIEE =N, —FA. FKEZBFIDVoLLIZ., ZDTRIEOHFHES RIS EM TRSNI,
(SN : BT $5,679/MWh(627M/kWh). 3t5E$ 110/MWh(12M/kWh). ERCOT : BT % $ 5,645~6,468/MWh(623~714M/kWh))
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= - g = - - = B i =
VTEXHRAMERITE T HE T EEFID VoL LHEET{E(2007-2011FY) VT XY RAMERITE T DREIFID VoL LA {E(2007-2011FY)
Figure 35. Texas GDP, load, and implied VOLL Figure 40. Texas historical average retail rates per customer class
- $5800
1,400,000 _ 25.00
$1,209.267 $1,222,904 oo | P S
g 1200000 #1147 §1,129,537 600 T 2000 —
z ] z \
= L]
= 1,000,000 - = = /_//_/\
g L oss500 = B 15.00
2 800,000 - @ =
a - $5400 3 bt
8 2 £ oo 11.08
£ 600000 - 2 g '
£ X | $5300 2 g
E - ]
£ o 5.00
g 400000 7 b $5.200 @
g b
Z
200000 | | ss.100 0.00 ; ; ; ; ;
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
0 - L $5,000
2007 2008 2009 2010 2011
m Texas GDP (current million USD) m Texas C&l load (GWh) # Texas implied VOLL ($/MWh) s Commercial retail rate s Industrial retail rate Residentialretail rate

VT X5 ERE LU ERCOTE EE X I8, D Vol LHEETE(2011FY)

Figure 42, Summary of 2011 VOLL estimates derived from macroeconomic analysis

Residential Commercial Industrial

[ #2]London Economics International LLC(2013),

“Briefing paper prepared for the Electric Reliability Council

of Texas, Inc. by London Economics International LLC”
( http://www.ercot.com/content/gridinfo/resource/2015/mktanalysis/
ERCOT ValueoflLostLoad_LiteratureReviewandMacroeconomic.pdf)

$177 - $6,979 $125 - $3,700

[Texas estimated VOLL range ($/MWh)
$5,679
56,492 $4,031

35,045 - $6,468 l

[ERCOT estimated VOLL range ($/MWh)



http://www.ercot.com/content/gridinfo/resource/2015/mktanalysis/ERCOT_ValueofLostLoad_LiteratureReviewandMacroeconomic.pdf
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B 1 —>—S52 REKEESHEI— RICHITBVoLLDME($20,000/ MWh)HLELI/IREBEDHMREET BT=s.
2008FENSEHEZEE S (Electricity Commission)AVolLLIAETO> T2 h=ERIELTWL\B,

B O MIBEEICHONMNTED. 2008FENSDEEEDHT. 2010FENSDOR[EFEICED AR,
2012 MDD E5/RD/IRIEDRAE & TDBRZBF R I— ROIEIE(CRT D& CEM NS,

m FE /Nt (Electricity Authority) (C KD 2EPEDRB TRHESNIEWTADIEZAWLT. EEADVoLL(E
NZ$50,031/MWh(3,827F/kWhil4) & SBESNT=H, ERC (RVOLLIFHIST & (CAE <K BB,
E2AT—EDEE U TRIDIEAETEESNT.

B FERCEDE, EIRETEIA—TS R IOSARANFv—F. ISFFDOIMFEDVoLLN TFRD ESD
TSN, NZ$9,377~18,690/MWh(717~1,430M/KWhif) & L\ SEEN RSN,

Table1  VOLL for Auckland respondents, 8 hour outage Table 3 VOLL for Taranaki respondents, 8 hour outage
By respondent type and average across samples By respondent type and average across samples
e P e
Residential $11,980 Residential $21,049
Small non-residential $56,815 Small non-residential $32,101
Medium non-residential $27,992 Medium non-residential $9,906
Large non-residential $3,906 Large non-residential $7.383
Average Average
Source: NZIER Source: NZIER
Note: The average is weighted by consumption, so it is not the mean of the other figures shown in the table. Note: The average is weighted by consumption, so it is not the mean of the other figures shown in the table.

Table 2 VOLL for Christchurch respondents, 8 hour outage
By respondent type and average across samples

Residential $14,818 “Investigation into the Value of Lost Load in New Zealand Report
Small non-residential $69,761 on methodology and key findings”
Medium non-residential $46,686

(https://www.ea.govt.nz/about-us/what-we-do/our-history/archive/dev-
Large non-residential $10.940

archive/work-programmes/transmission-work/investigation-of-the-value-
Average $18,690 of-lost-load/development/stage-3-report-on-methodology-and-key-
Source: NZIER

Note: The average is weighted by consumption, so it is not the mean of the other figures shown in the table. findings )



https://www.ea.govt.nz/about-us/what-we-do/our-history/archive/dev-archive/work-programmes/transmission-work/investigation-of-the-value-of-lost-load/development/stage-3-report-on-methodology-and-key-findingsq/
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M 2018%. Transpower New Zealand Limited(dBf TH T UIc &t DEEE Y 1 T BIFEERHRAE
BOFREDT. %jjﬁ*i(;diéwaT B FXVOERLICKDIEHFORABT—F (77> — hTESNE
WTPOE)EFZHWT., —1—>—5> ROMGEIABIDVoLLZEE L TLVD,

B FAEH s dDVoLLIENZ$17,000~40,000/MWh., HRYE(ENZ$25,000/MWh(1,913M/kWhiHZ)
BETHD. 2004FE0OHERE(C/ERSNIZEBRBESE 11— RICHITBVoLLOME(NZ$20,000/ MWh)

(CA 2T LERZZBRBUABEMR—RLUTWDIEDEFHEETN TS,
XATBEDEREANTVOLLME FUTWBKRDICRADN. L. 2018FDHEHENWTPICE DK —7A. 2013FDHEEHENWTA
(CEDVWTWBRIEHEEZISND, 2B, 2004FDRIDAETIESNIZABE(NZ$ 17,170/MWh) ELERD EVoLLIZ ER U TULS,

Voa1—U—SURIZEIT At -55';IIVoLL0)

0
10 15. 20 25 30 35 40 a5
VolL (kS/NWh)

" i

Wairau Road 334V (VoL L = 17.5k8/MWh) Cantral Park 33KV (Vell = 21.5kSMWh) Penros V Vol 30.8k8/
S s 12% Fe \
- Agric bk
Resaenes: a7
R Comanccal 25% S
Haricadburst < 1% AgrindiuEl < 1%
(B:@ER D TR#]
ESB=ar=] T

The PoS(Point of Supply) VoLL results generally vary between $17k/MWh and $40k/MWh and centre around $25k/MWh.
Overall the results are broadly consistent with inflating the 2004 figure of $20k/MWh to a present-day figure.
(st Bl DOVolL Lz B ERZ R —A%iI(C$17,000/MWh~$40,000/MWhDEEHE (CdHD. HoR1EIF%I$25,000/MWhIZE LR O TR,

ARNRIERE. 2004FED$20,000/MWh(CA > ILREZFBUABEBIR—EL TN, )

[ 88 ] Transpower New Zealand Limited (2018), “Value of Lost Load (VoLL) Study ” (https://www.transpower.co.nz/resources/value-lost-load-voll-study)



https://www.transpower.co.nz/resources/value-lost-load-voll-study
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HEERSR HeEH A& FERE(FRE) EEOELE
INOEER. RETAZAAD £ FRAE—VH
EE 2013 KEAFEF TUHS—HMIEoTHLNIWTAZ 2,498M/kWh (pm3~9) IZHKAET S
TEIETMETY 1FEIDEE
fiig £ .
2F-FFThZTh
5 . " RULTHMELER-
% 2018 REARELF 2l BRI R AT H1E
BDEE
v = ey FALE.GDPHEHEBEEHNE BT %:627M/kWh _
AETEIAM 3 ERFR g muBsue s RE 127 /kwh
ey ELEGDPHHEEBEEHE BT % :623~714M/kWh _
TR fooh 2013 ERFE 2 gestancumi RE HESATLEL
& — s ey HLE:GDPHHEHEBHE _
LSBT A ISk 2011 GEBIFER T mEexmist 2,348 /kwh
— e e ELE:GDPHHEBEEANE _
FOVSURRME 2011 EBFE ST il i 1695F/kwh
RKOEEM/DOBEF. REZ HEEICEO>TRY
Za—Y—3UF 2013 RAREGTF NZThAOTU7—KIE>TH  3,827M/kwh A ELGRREICRE
LNF-WTAZ R EE S TMETEY Y58 EDEE
IX BE RE.RETITH
—a1—U—35UK 2018 KREEHF ~OF7U7—M&o>THLNIZ  1,913F/kWh "
WTPZEHREE|S TMEFLY
($%)2013EEDESCIAL KRBEL— I 2018851
RKOAEXEF /PAEXFOFEE 3,050~5,890M/kWh EFH13~158, &
A& 2013 =omy DofOEES RECEER  OXEBIRGEMANEELOTHLSD - FHITIEOERE,

ELEEFEE-WTP-WTAEH [EE.
EEHETMEEY

(EERT1v20 AR,
KE2hRIDFEER)

X. BEMRAEICB TR NEDIE
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B SEOXHGHEESFCLDRFATE UZREIMBDOVOLLOBME (I TRO LS D (FTEF CTORIMAFRDIER E LU THETS
NITETZIITIFIRL . BRFROHFTEN - LEZ -z, SEAREERIOMTDERE U TOEEED),

B HFHCHEWTRE I DFEEDY A U (ZEH - R - BRF)PRS. HEBDYATWOHEHELNILEFCKIDT
VOLLEARZ K RIRDce. RipDHhle - BAFTDVOLLIFERE (CLEE TER0 W, #ER=Z RS &4i1a1,000~5,000M
/KWhIZEDEHE (CINE > THE D FIRDIFEID R ~(3,050~5,890A/kWh) EDZEIFE T TRE LR,
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B FEOL - FEAMEFEIRX MCEXDIFE(CDNTIE. BAXETEUATDOES DA TS,

(&% . Welle & Zwaan(2007) An Overview of Selected Studies on the Value of Lost Load (VOLL)&D1kH%]
The perceived reliability level influences the extent to which customers prepare themselves for potential interruptions. The
higher the expected reliability level, the fewer precautionary measures (such as the purchase of power backup facilities)
customers take. If an interruption occurs when the perceived reliability is high, costs are typically higher in comparison to a
situation with a low perceived reliability. Although with lower perceived reliability levels the costs of a single interruption
generally are less elevated, more interruptions are likely to occur thus resulting in a higher total damage. The reliability level is
strongly determined by the incidence of interruptions in the past: the more structural interruptions took place previously, the
lower the perceived reliability level.

(BAEER)

RN TLV\BEREMKE(L, BENRMEECH I DHEEDEMDEE(CRHE TS, EHEELANVNIEINESVEE, FHEE (\vI7yT=mn
SESE) ZHVSHEED RS, _EXE’J(L_\ EWMEEEOLUEENRLELUES. BREMEVARELERLU TIZANMIZE V. EREKEMENGE,
1[EIDFECLDIZAMIENEFESRVN FENFLE TS EIREENT VD, é%ﬂ’]ﬂ?ﬁggb‘jiéoaé EREMKEEL BEDEFEEFRLERCIOTR
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B SOERTICELD. ESCICLD 72T — MIEDFEIRN(3,050~5,890M/kWh)(d. BINEREDZHA

FRICHITDVOLLOEE R CHXTRERENRNC EZ2MHER LT,

B 272U, —EBDXERICHWNTIE. VOLLEEHMEN LR U CWK T EERBENTND

%GDP &HEBNE(C L BT 2 A EXHR TIESEDCDPENI 12 D DBIIHEROE F (L BIBRNAVOLLO LR, RILETE
[CED<HEZMBVVEXTISEOBNONDKEFORIEE(C LD, FBROLBVOLLY ERAZNTNRESN TS,

B PEEZHEFEX. SEREMENIC. EFEIXMDRBESIUREUZIRET U THNKANED,

[£% : Welle & Zwaan(2007) An Overview of Selected Studies on the Value of Lost Load (VOLL)&D3k#]

In fact, irrespective of whether a decrease in electricity intensity is matched to a reduction or not of a specific country’s overall
electricity needs as input to economic activity, a decrease in electricity intensity in principle makes electricity more essential.
In absolute terms one could argue that the dependency on electric power of the country under consideration increases when
relatively more output is generated with one unit of electricity. Since energy and electricity remain essential factors for
economic productivity, a decrease of the electricity intensity is therefore not expected to increase the resilience of the
economy to potential power supply disruptions — in absolute terms the economic damage caused by a unit of electricity-not-
supplied should logically increase. Notably because of the more efficient use of electricity, it is the expectation that levels of
VOLL on average will increase in the future for most countries in the world.

R BHEORIMMEEEENADA>TY MU TORFEOEEARDEBNTFEDRHI I INEINCINDST GDPOEAIHZDDESIHESED
RANIRBIELTENZIDEEREDET B, MEXHIC(E. EOBINDKF(E. 1EAOE N THENZ(DEESN EHHSNBES(TBINTIEER
B0 IR F—EBIFMRALL TRIBLEEICABI RBERTHHH. GDPOEMHTDOEIHEEDE F BTN REDHEISOHRACT ITHEF
DOEENZZHIEEFEIFTET . MEXHCE, FHESNBVENOEMSHIDORFIRKR(EHIBHN(TIBINT (3T THD. £5(C. BHDOLDMERBLE
ROESHIC, HRADEFEALDE 4 TEEREICHINBVOLLOKAEN EF I HIENTFEREIND,

(&% . Electricity Authority(2013) Investigation into the Value of Lost Load in New Zealandd&bik#%]

Various jurisdictions have laws and standards in place that are intended to minimise power outages, resulting in a very high
level of reliability of power supply, often at or near 100% availability. Consequently, amongst many consumers in these
jurisdictions there is increasingly a sense of entitlement to continuous power supply.

SESFREREXITCT, FBZE/IRICHIZA D LZBREUTERPIRENDD, ZOMER. BROIEB(CEVILANILOEREIENMESNTVS. ZOFRER.
NSOEEXIEDZDEEBEOM T, MG RENHREICH I EFIRHMNEIEIFIOTCLD.
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W Electricity North Westtt(&., REICHWT. HFDRAEICKIDVoLL(£25,301/MWh) & BEDRECK
DVOLL(£16,940/MWh : 1> T L RZEEB I DEHKETL£18,500/MWh)EDERZ ., BikFRIEFICHED
BIONDKEFEEDEED. BIUBEED-_—XPHFORbZRUE ER EDHTU TS,

B [@FfttE. EEROERICKDIERDOVOLLOBEN LR ZHEFT T DT, KEDHEBEARDFIVolLLE, K
REAFEM L —T —DVoLLZLEE L THED., FHERIFTFERDOESD,

B ERFRM1I— —DFIVoLLIE. FKESPPIEAEDIEIIVoLLZ +10% E[Bl> TULD(ER(IE. KBAFRE
I—YH—MN+5%. E— bR TI—H—H+15%. EXEEBEITI - —H+25%).

customers

Current domestic 0
customers with PV i
m
users

[ B B2 )Electricity North West(2018),”VoLL summary factsheet”
(https://www.enwl.co.uk/globalassets/innovation/enwl010-voll/voll-general-docs/voll-summary-factsheet.pdf)



https://www.enwl.co.uk/globalassets/innovation/enwl010-voll/voll-general-docs/voll-summary-factsheet.pdf
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B VoLLORABEHFICRMEFEDRE)ZEM I D (CFEENAEZTVIRX MREIAFNDZH, FEIX DD
BB & UISSRBEDIEEF(JIEE(DRE T D ENBEN,

B 2016F(CRMNER(CIRE SN, BINDOEREDTIHZICE I DIMHERTIE. FIHS1F%E. EUMAE (&
BEIICSWT—EDVoLLZHE L., A EESFET LCZEDHTEBZEHFIT DI EMNKOSNTULD
(201 9F3 AR BHIHEZRT).

Article 10

Value of lost load

1. By [OP: one year after entry into force] Member States shall establish a single
estimate of the Value of Lost Load (VoLL) for their territory. expressed in € MWh.
That estimate shall be reported to the Commission and made publically available.
Member States may establish different VoLL per bidding zone if they have several
bidding zones in their territory. In establishing VoLL., Member States shall apply the
methodology developed pursuant to Article 19(5).

2. Member States shall update their estimate at least every five years.

(B435E:R]

1. [FEX1FRIET MEBEEG. BEOMBLEOVWT, €/ MWhTRUL—EDFEMIE (VolLL) ZHEIIH60T
%, TOWTFMEFEZEERICIREIN. DICHIADIRECENDIEDET D, NNEAEE, SEEAEEDAILY —>h'Hdi5
B ALY -2 TECERBBVOLLZRTE I DENTED. VoLLZFRTEI IR, MEEEIFEE19% (5) (CRE>THFS
NEGERZERAIZHENDET D,

2. MNEEEFAMKELSETE(HEMEZEFHIDEDET B,

[ 4 B2 JEUROPEAN COMMISSION (2016),” Proposal for a REGULATION OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL on the internal market
for electricity”

(https://ec.europa.eu/energy/sites/ener/files/documents/1 en act partl v9.pdf)



https://ec.europa.eu/energy/sites/ener/files/documents/1_en_act_part1_v9.pdf

