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Distribution and transmission system performance report 1998/1999

Erratum - the graphs below replace those included in the main body of the text

1. Page 6 Security Trends — Midlands Electricity
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2. Page 12 Overall reliability — Midlands Electricity

OVERALL RELIABILITY - Number of Faults per 100km of Distribution System (Mains only)
Vertical line indicates range over 10 years
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Al licensees wo operate transmssion or distribution systens are required to report annually on their
perfornance in naint ai ning systemsecurity, aalaility ad qaity o service This infornation provi des
apctue o the continuty ad quality of supply experienced by final custoners. Infornation is nowavailable for
each of the years since Vesting This year s report continues to incorporate year-by-year conparisons to help
identify trends in conpanes perfornance.

The figures subnmitted by the conpanies for 1998/ 0 showthaet, in genera, the st andard of supply for custoners
has been maint ained There are nonethel ess dif f erences between conpani es.

There are dso dif ferences wthin conpani es. From 1995/ 96 conpani es have supplied di saggregat ed

per fornance dat a as part of their Qality of Syppy Rports This enabl es custoners to get a better picture of
howd f ferert pat s of conpany networks perform As in previous year s report's, instead of sing e average
perfornance figures for conpanies, this report cot ains perfornance dat a for each separate operating area
w thin each conpany.

As part of the recent reviewof dstribution price contrds, consideration hes been gven to quaity of supdy
includng the vay in vhich st andards are set and dat aiis reported Inpaticda, it wil beimpat ant to ensure that
robust and consistent datais available fromal conpaiesinthe fuue

Each compay s Qaity of Supdy report for 1999/P is picly availade The reports give nore det aled
infornati on about conpay target s and spendi ng pl ans.



This report begins wth infornation on the overal security and avail ability of supdy, neasured in terns

of the nunber of interruptions and supply minutes | ost experienced by custoners connected to the distribution
systens of the fourteen distribution conpanies. Infornationis asogven onthe qaity of service, interns of
restoration tines achi eved, provided by these conpan es.

The quality of supply experienced by custoners is influenced by the perfornance of al stages of dectricity
supply: generation, transmssion and distribution. Hwever, the nunlber of supply failures caused by failure or
lack of generation has usually been extrenaly snall, and the contribution fromtransnssi on systemfailures has
al so been minor. Dstribution systens are by far the nast significant determinant of the quality of supdy
experienced by fina custoners.

The nuners of interruptions on each conpany s distribution systemin 1998/99 are examined and conpared.
The perfornmance of the Hgh Vdt age (W) network is particdarly sigificat. Futher andysis shons howthi s
perfornance varies for the overhead and underground HV networks for each conpany.

There are three transmission |icensees in Geat Bitan- The National Gid Gnpany (N3X) in BEngland and
Wal es and the two Scottish conpanies, ScottishPower and Hydro-H ectric. Transnission systens transport |arge
anmount s of energy and are nornal |y designed to continue to provide supply in the event of singe or even
mitidedrait faluwes. The nunber of incidents that resut inaloss of supy tofind custoners is edrendy
snall. Infornationis given for 1998/99 and this is conpared wth previous perfornance for N3 and the two
Scottish conpaies. The average energy that woul d have been supplied wthout such out ages is a so g ven.

Qe neasure of the perfornance of a transnission systemis the percent age of the tine during which the
systemis not available for use. Systemunavailability is shown for the three transmission systens and for the
three i nterconnectors.

Transni ssi on conpani es have given a classification of the causes of transmssi on systemunavail ability. These
causes are systemnai ntenance, systemconstruction, connection of users and systemfaults



Itisagatutory requirenent on the transnission and distributi on conpanies to keep vat age and frequency wthin
prescribed limt's, indl but exceptiond circunst ances. Transnissi on systemoperators reported on i ncident s

vhi ch caused excursi ons out side the prescribed linit s for both freguency and vot age. Dstribution system
operators provided details of conplaints by custoners who were receiving volt age out sice st autay limt s In
these inst ances, conpanies need to consider vhether local reinforcenent of the distribution systemor other
neasures nay be needed.

The figures supplied give an overview of systemperfornance in 1998/99. Statistics extracted fromconpan es
figures have been used to provide di agranmati c conparisons of perfornance. Fgures 1to 15 and 25, relate to
security and avail ability experienced by custoners, and the factors af fecting these aspect s of perfornance.
Fgures 16 to 24 show transnissi on system perfor nance.

The fornat chosen for nany of the graphs is simlar to that used previously. The 10 year average and 1998/ 99
resdt s for each conpany are shown as horizont d bers. Vertical bars indcate ranges, either higs and lovs of
perfornance in the last 10 years, or the dif ferent perfornances of dif ferent goerationd units wthin each

conpany.



Vertica lineindcates range over 10 years

NUMBER OF INTERRUPTIONS PER 100 CUSTOMERS

300

250

200

100 F

’ -

b
- 98/99 average
78 interruptions
per 100 customers

Eastern East London Manweb  Midlands  Northern ~ NORWEB SEEBOARD Southern ~ SWALEC South Yorkshire Hydro-  ScottishPower
Midlands Western Electric

10 Year Average = 98/99

present s dat a on interruptions of supply. For each conpany, the figure shovs the
nuntoer of supply interruptions per 100 custoners in 1998/99, the average for the last 10 years and the range of
annual figures over the last 10 years.

The dat a covers al interruptions, including those caused by bad veather, falt s and pre-arranged shut downs for
nai nt enance and constructi on.

For 12 conpanies, the nuner of interruptions in 1998/99 was | oner than their 10 year average. SMLEC,

Md ands and Hdro-H ectric continue to have the highest proportion of supply interruptions. London, Mrwmeb,
and Norweb have the | owest. Manweb, Southern, SWALEC and S/#B reported figures which are equal to or
better then those of the last nine years. As in previous years, sone conpani es (Manweb, Norweb and

Sotti shPover) submitted additional dat a which excluded the ef fat s o particuar periods of bad weather . These
aemna sigificatly df ferent fromthe figuwes shomin Fgre L

The broad horizont al band shows the average for all conpanies for 1998/99 (78 interrupti ons per 100
custoners). This is lower than the average of 83 interruptions per 100 custoners in 1997/ 98.



SECURI TY SQupply Interruptions per 100 connected custoners
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Compani es provi ded security
cet a broken down by conpany operating units Al conpani es except London have nore than one operating unit,
varyi ng between two for SMLEC and ten for SWB.

Qustoners can experience varying perfornance dependi ng on where they are in a conpay s aea The
nanagenent units which exhibit the best perfornance tend to be those which include a larger proportion of
uben teritay. A inlast yer s report, Mrseyside region (MNEB shows the | ovest nunber of interruptions
(9 per 100 custoners) for 1998/99. Various regions of Md ands, SMLEC and Hydro-H ectric show the hi ghest
nuner s.

The horizont @ band shows the average for all conpanies in 1998/ 90 (78 interruptions per 100 custoners).
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Fogure 3 SECURI TY TRENCS Supply Interruptions per 100 Qustoners
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FICURE 3 SECUR TY TRENDS shows the security of supply as neasured by the nunber of interruptions per
100 custoners served by each distributi on conpany in the nine years since Vestirg

There have not been naj or changes in the security of supply for any conpany since Vesting

I'n 1998/ 99 ni ne conpani es had a better perfornance than in 1997/98, four perforned at a very sinlar level over

the two years and one was worse in 1998/ 99.

This year these graphs each include a strai ght |ine which shows the trend in perfornance over the nine years

since Vesting The trend anal ysis for a conpany excl udes years where the conpany s perfornance was af fected
by extrene weat her. Hve conpanies show an inproving trend while the others show no i nprovenent or a slight
vorseni ng i n perfornance.



Vertica lineindcates range over 10 years
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di splays for each conpany the average nunber of minutes of f-supply experienced by
is custoners. The figures for 1998/ 99 range between 45 (London) and 220 nminutes
(Hdro-Hectric). Al conpanies, except NORVEB and ScottishPower, reported figures which were better than
their 10 year average result. Nne conpani es recorded their best resuts for 10 years. ScottishPover s resut vas
isvarst for 10 years.

The broad horizont a band shows the 1998/99 average for a | conpanies, this was 81 minutes per custoner,
conpared wth 88 minutes per custoner in 1997/ 98.



AVALIABLITY NMnutes |ost per connected cust oner
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As for security, conpanies provided availahility det a for each of their operating unit's expressed in minutes | ost
per connected custoner. Restoration of supplies in renote areas and those wth | ow popul ation density can
sonetines be del ayed by dif ficut terran ad loger dst ances between conpany depot s and custoners. Sone
conpanies say they are t argeting this by investing in network autonati on and renote control; det ails can be
found intheir Qality of Sippy Ryport s

The horizont al band shows the 1998/99 average for all conpanies (81 minutes per custoner).
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Fogure 6 AVA LABI LI TY TRENDS

Mnutes Lost per Gonnected Custoner
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FICURE 6 AVALLAEELETY TRENDS shows the average nunber of minutes of f-supply per custoner served by
each distribution conpany in the nine years since Vesting. Eastern, London, MMN\VEB Southern, South
Western and Yorkshire have the | owest minutes lost per custoner, SWALEC and ScottishPower the highest.
Three conpanies perforned worse in 1998/99 than in 1997/98. ScottishPower report sthet it s perfornance was
dfected by severe inter stons inits area

As with Security trends shown above, the underlying trends are represented by the straight |ine on each graph
whi ch excl udes severe weather ef fex s Ten conpanies showan inproving trend in availability perfornance in
the nine years since vesting.
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show the conpaies perfornance in restoring interruptions
to supply wthin three hours and 24 hours. Thirteen conpanies perforned better than their 10 year average
figure for three hour restorations. Eastern, Seeboard and South Western achi eved their best perfornance figures
inthe last 10 years. Querall, 90%df interruptions vere restored wthin 3 hours. Virtwdly dl interruytias (over
9% wvere restored wthin 24 hours, as shom in Hgure 8



Nuner and sources of supply interruptions per 100 custoners Nunber and sources of minutes |ost per custoner

132kV 5 Other 2 Lv 10 132kv 9

EHV 17

Other 1
LV 26

EHV 11
Planned 9

Planned 49

96 232
HV 59 HV 130
Note: “Other” includes generation and transmission Note: “Other” includes generation and transmission

show t he
cotribution to the average nunber of supply interruptions and overall minutes lost per custoner of |ack of
adldility d df feet pats of the supply system Gneration short fals and transmissi on systemfailures are
included in these figures together they account for only about one per cent of the short falls experienced by
custoners. These chart's are based on the 10 year figures for all conpanes. They denonstrate the crucia roe
o thedstribuion system particdarly the B/ (generd |y 11k\) distribution system inthe security ad availadility
of supply experienced by custoners. Anest al planned interruptions to supplies occur due to work on the LV
and HV networks. These result s aendt sigificatly df ferent fromprevious years.

The HV systemhas a |l arge inpact on overall systemperfornance because nuch of it does not have duplicate
o dternative supplies and each fault can af fect alarge nuner of custoners. In genera, the higher vdt age
systens (EHV, 132kV and transmissi on systens) do have duplicate supplies so that nest faults a these

wvdt ages do not result inaninterruption of supply to custoners. BEach LVfadt does nat o fect as nany custoners
as those at HV. Inprovenents in the control and operation of H/ systens, to reduce the nuniber and duration of
drait at ages due to planned work and faults, coud bring significant inprovenentsinoverd! leds o
performance. Some conpanies have reported initiatives inthese areas intheir Qaity of Syppy Ryport s



Vertica lineindcates range over 10 years

NUMBER OF FAULTS PER 100KM

70
60
50
40
30

” L]

10

_L|_|-

Eastern East London Manweb  Midlands  Northern ~ NORWEB SEEBOARD  Southern SWALEC South Yorkshire Hydro- ScottishPower
Midlands Western Electric
10 Year Average — 08/99

of distribution systemperfornance is defined as the nunber of faults per
uit lengh of netvark. This length of the netvark is t aken as being the length of the nains only, excludng
servi ce cabl es whi ch connect each custoner to the nains. This is because reliable dat a on the length of service
cables is not aways available. In naking conpari sons between conpanies it shoud be noted that the Sattish
conpaies 13KkVcircuts are dassified as part of their transnission networks and are therefore not included in
this analysis, whereas for RES these circlits are part of ther dstribution netverks.

B ght conpanies perforned better than their 10 year average figure and Mrweb, South Western and Yorkshire
reported their best resuts for the 10 year period
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show t he
nuniper of custoner interruptions per circuit kilonetre arising fromfauts on the HY underground and over head
d stribution systens.

n under ground systens ten conpanies reported worse result s than their 10 year average. Md ands, Seeboard
and Sotti shPover reported their highest nuniber of H/ underground interruptions per circuit kilonetre in the |l ast
10 years. nh the overhead networks, ten conpanies reported better resuts than their 10 year average. Eostern,
Mirveb and Southern reported their 1 ovest nunter of H/ overhead interruptions per circuit kmin the last 10
years while SottishPover reported its worst perfornance.
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Under gr ound

circuit availability perfornance in 1998/99 was better for nost conpanies than their 10 year average
performance. London and South Wéstern reported their best perfornance in 10 years while Sotti shPover
reported it s verst.

Qrer the past 10 years overhead circuit availability perfornance has been far nore variabl e than underground
drait adldility, refletingthe e fed s of weather conditions. Seven conpanies reported their best resutsin 10
years while Sotti shPover reported its verst.
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TRANSM SSI ON SYSTEM PERFORMANCE

Fgure 16 Incidet s per year
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FICURE 16 1 NG DENTS PER YEAR shows the nunber of incident s vhen there vas a loss of supply to one or
nore custoners because of faults on the transmssion system

NEsaid thet, of thefiveincident s reported, two of the incident s vere due to lightning and three incident s were
due to connection arrangenent s chosen by custoners at singl e custongr sites, custoner systemconfiguration
a falts on other adjacent systens.

Scotti shPower and Hydro-H ectric reported nore incident s (nine and nineteen, respectively) than in recent years.
G the nineteen faut s reported by Hiro-Hectric, fif teen were due to severe weat her.
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Fgure 17 Uhsupplied Bnergy (MM) per Incident - N3C
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Fgure 18 Uhsupplied Energy (MM) per Incident - Scotland
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FICURES 17 & 18 UNSUPPLIED ENERGY PER | NCIDENT display the average anount of energy that is not
supdied for theincident s recorded in Fgure 16. In past years, the unsupplied energy per incident is generaly
higher in England and VW es then in Satland, prinarily reflecting the df ferences in | cad density.
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Fgure 19 Transmssion SystemUhavai l ability
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trasmssion circlits are ot of service The highest unavail abilities occur during naintenance work, wiichis
generd |y schedu ed for the sunmer when overall electricity denand is a its |onest.
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Trends of annual unavailability are shown in Fgure 20 below N3C s unavailadility hes fdlenin recent years ad
isnowsimlar tothat of the two Sottish conpanies. NGChas said that itsinitiaivetoreduce tramsmssion upift
is reducing amual unavail ability through the better planning of systemout ages.

FHogue 20 Avua Uevalalablity
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Fgure 21 Transmssion SystemUlhavail ability
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Fgure 22 Transmssion SystemUlhavail ability

Reason for Whavailiability  Scotti shRover
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Figure 23 Transmssion SystemUlhavail ability

Reason for Unavailiability Hidro-Hectric
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FICURES 21 TO 23 REASCNS FOR TRANSM SSION UNAVALLAB LI TY showthe nonthly unavail ability for
the transnissi on conpanes. These are categorised as fol | ovs:

Transmssi on system Mai nt enance

Transnissi on System Gnstructi on

UWser connection to the transnission system(i.e. work on asset s dedicated to one user)
Transmissi on system Rt s

Mst of the uavailadility resuts fromfactors which are planned and are wthin conpanies contra, and these
causes of unavailability are reduced during the wnter nonths.



OFGEM SYSTEM PERFORMANCE 1998/99

Fgure 24 Interconnector Unavailability

PERCENTAGE UNAVAILABLE
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FICURE 240 T NTERCONNECTOR  UNAVA AR LTI ES present s the levels of unavailability of the transmssi on
systeminterconnectors at the geographi ¢ boundaries of the three transmssi on systens.




The dectricity systeminBitain is interconnected and al | custoners experience a conmon frequency. N is
responsi bl e for keeping systemfrequency wthin the st auay limts of —1% NX reported that there were no
frequency excursions out sice st auay limts during 1998/99. Hidro-Hectric reported a frequency excursion on a
stiond its transnissi on systemwhi ch becane separated fromthe rest of the systemdwring a falt this evert
| asted | ess than one minute.

Transnmissi on systemvolt ages nust conply wth limts of variation set ot inthe Hectricity Sy Regd aions
and Gid des. N& reported no occasi ons when vol t ages went out side prescribed linnt s in 1998/ 99.
Scotti shPower and Hydro-H ectric each reported one such vol t age excursi on.



Vertica lineind caes range since recordng st arted

COMPLAINTS PER 10,000 CUSTOMERS

8

O -

Eastern East
Midlands

London Manweb

Nuntoer of years dat a availabl e

10 10 10 10
9
Eastern East London Manweb  Midlands
Midlands

Western each reported their best year.

Midlands

L

Northern

Northern

NORWEB  SEEBOARD  Southern

10 10 10

NORWEB  SEEBOARD  Southern

SWALEC South Yorkshire Hydro-  ScottishPower
Western Electric
10 Year Average = 08/99
10 10 10 10
8
SWALEC South Yorkshire Hydro-  ScottishPower
Western Electric

Conpanies reported the nuner of volt age conplaint s
vhi ch they recei ved during the year and which resulted fromsupply volt ages being out side the st auay limts
Not al |l conpanies have st atistics going back for the previous 10 years. Md ands, Norweb, SMLEC and Sout h

From1 January 1995, the nominal supply voltage in Bitain changed from?240V + - 6%to 230V, +10%
-6% thet is, the permitted vdt age range changes from 225. 6V-254. 4V to 216. 2V- 253V.



As nentioned earlier, the Gonpanies produce annual Quality of Supply report s wiich include their omtarget s
for inproved perfornance and det als o actud capita expenditure conpared wth GFFER s assunptions nade
a the 1995 price contra review

The t abl es bel ow show sunmaries of conpay targets for inprovenents in nuners of supply interruptions and
nunters of custoner nminutes lost. Individual conpaies Quality of Suply reports cotanfdle dgadlsd
conpany obj ectives and al so describe how conpanies intend to inprove quality of supply for their verst-served
cust oner s.



Eastern

East Md ands
London
Manweb

Mdl ands
Northern
NORWE B
SEEBOARD
Sout hern

S WALEC
South Wéstern
Yorkshire
Hdro-Hectric
Scot ti shPover

Eastern

East Md ands
London
Manweb

Mdl ands
Northern
NORWE B
SEEBOARD
Sout hern

S WALEC
South Wéstern
Yorkshire
Hdro-Hectric

Scot ti shPower

*  Excluding planned i nterruptions

94/95 nunber of
interruptions per 100 custoners

65
9%
40
70
121
89
70
o1
75
220
124
85
176

61

94/95 nunber of cust oner
mnutes |ost per connected custoner

04
105

58

102

128

9%

70

83

78

160 (Faul t s oy
133

69

233

70

Nunber of interruptions per 100 Qustoners

Company year 2000 t arget s

1999/ 2000 nunber of
interruptions per 100 custoners

70
87
30
Between 50 and 60
109
Between 85 and 90
55
82
70
189
87
78
147

Between 55 and 65

Qustoner Mnutes Lost per Qonnected Qustoner

Company year 2000 t arget s

1999/2000 nuner of cust oner
mnutes |ost per connected custoner

66
73
40
Between 65 and 75
86
93
64
60
60
191
93
56
210

Between 65 and 75



To assist inthe eval uation of distribution systemperfornance st disticsthetable belowset s ot det dls o the
netvorks of the distribution conpanies as at 31 Mrch 1999 (custoner nunbers are as at 30 Septenier 1998).

COMPANY

Eastern

East Mdl ands
London
Manweb

Mdl ands
Northern
NORWEB
SEEBOARD
Sout hern

S VALEC
South Wéstern
Yorkshire
Hidro-Bectric
Scot ti shPower
TOTAL

Aea
sgkm

20, 300

16,000
665

Qust oner s
(000s)

3,32
2,300

2,011

640
1,870

26,577

Qver head
(Greut km

35,158
24,118

40
21,471
25,471
17,230
13, 955
12,285
27,913
18, 659
29, 304
15,892
30, 362
24,392

296, 250

Lhder gr ound
(Greut kny

54, 589
43,633
30, 120
23,842
38,331
26, 707
44,817
32,488
44,021
14,214
18,705
38, 376
19, 561
40, 004

469, 408

Transformers |n Gommissi on

Nurber

62, 505
39,673
13, 498
41, 632
48, 800
24,341
32,030
32,272
51,429
38,618
48, 957
31,009
47,524
39, 626

551, 914

Agoregat e
Capacity (WA

38, 385
32,069
20, 369
17,108
24, 495
13,588
30,678
23,855
42,174
12,262
19,372
30, 050
10, 107
23,043

295, 381



This report is a sunmary of the infornati on provided by the distribution and transnission systemlicensees. In
sone cases, conpanies chose to subnmit comment aries and explanations in support of their figures.

Qpies of the report s submtted by the conpanies are available a cost fromthe Ggemlibrary, Hagl ey House,
Hagl ey Road, Edgbaston, B rningham Bl6 8QG

The dat a given by the conpanies and used inthis repart is asoavaladeviathe Internet in Latus 1-2-3
spreadsheet fornat (VW3) suitable for further and ysis a wwv of gemgov. uk. Request s shou d be directed to the
Ggemlibrary at B rmingham

Det ails nay a so be obt ai ned fromeach reporting conpany.



