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Ref: “Live Working Profitability -- Methodology & Results”. ICoLIM98 (Exhibit 7, EDM
Report, page 37).

Question(s):

a. Please provide a copy, preferable in electronic format,

b. Do you agree with all of the all of the conclusions of the report?

HECO Response:

a. A copy, as published in the Proceedings of ICoL.IM98, is attached as pages 2-12.
b. This paper presents a methodology for comparing the costs of LW to de-energized
maintenance and the results of some sample calculations for the author’s system. It does not

offer any detailed conclusions.
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Live working profitability-Methodology & Results
Rentabilité des TST — Metodologies et resultats

by

JM. Urtubi {Therdrola — Spain)

Abstract.- This presentation explains s type of methodology used to establish the
profitability of Live Working (LW), both as regards the Service Quality of a Company, ie.
the influence that this working has on it, and also as regards the monetary saving and the
saved cost per k¥Wh in absoluic value, that the use of these technique means, as opposed to
the techniques of Cold Working {CW) that it would have been necessary to use in order to
casry out the work.

The different mathematical expressions that include all the costs that intervene in carrying
out both techniques, LW and CW, are presented, not only for maintenance teams but
also for operation and manoeuvring, so as to determme the following in each working
and annual balance sheet: Cut-off time of the saved supply, balanced to the intervening
power; Saving in energy not supplied; Monetary saving achieved, considering all the
factors that intervene in Service Quality; Real cost per kWh saved.

In the same way, and to fluish the paper, the resulis obiained in IBERDROLA for all these
profitabilities are presented.

Resumé.-Cetle présentation expose une méthodologie powr la prise en compie de la
rentabilité des Travauwx sous Tension aussi bien quant a la Qualité de Service d'une
Enfreprise, ¢ 'est-a-dire Uinfluence que ces travaux omt sur cette derniére, qu’en ce qui
concerne 1'économie mondlaire réalisée ef le codt du kWh éconontisé en valewr absolue.
La comparaison que suppose ['wilisation de ces fechniques se faif toujours par rapport
ax Travenrs san Tension auxquels il eif faliu recowrir pour Fexécution du travail,

Les différentes expressions mathématiques présentées reprennent tous les coiits intervenant
dans la réalisation des deux technigues, tant de la part des équipements de maintenance
que d'opération et de manoewvre, afin de déterminer dans chague travail et bilan annuel:
sTemps de coupure de la fourniture économisée, pondéré & la puissance intervenante;
sfnergie non fournie épargnde; sEconomie monétaire obtenme, en considérant tous les
Jacteurs intervenant dans la Qualité du Service; #Coiit réel du kWh économisé

Par ailleurs, on trowvera présentés ¢ la fin du rapport les résuitats qu'a obtenus Ia
compagnie IBERDROLA sur tous ces plans.
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i. INTRODUCTION

The costs of LiveWorking (LW), as opposed to Cold Working {(CW), are & contimuous
subject of debate among those responsible for maintenance and for financial control in
utilities, especially at these times when they are underpoing great economsic adjustments, It
is argued that the high costs involved m training and recycling skilled workers, as well as the
equipment which is needed to carry out work by this method, as compared with the costs
represented by the workers and equipment required to carry out the same work using
traditional procedures {CW), without considering the additional costs that these add, for
operations, manoeuvring, ageing of equipment, losses, inspection, safety systems and, in
many cases, for down time, as opposed to the use of Live Working,

Moreover, these is an essential factor, which is Service Quality, which would be lost by
carrying out the work by traditional Cold Working procedures, and in most companies
would mean exceeding recommendable limmits. The importance of this facior in each
company will depend on its sitnation in the market in terms of the market affected, image,
sconomic imerests, competition, ete, and will depend on the grid or mesh that its network
has. It must be emphasized that basically the Live Working were bom in order to face
investments and impact that would be meant to grid the overhead petwork of medum
voltage and to design a radial one, more economical in all respects. It is impossible today to
consider changing from a radial network to a grid one. In the same way, in grid-type HV
and VHV ngtworks, it is not possible, for service requirements, to cut off the supply in
order to carry out maintensuce work, which obliges Live Working to be used. This
implication will go incrising in the future, following the lines overloading.

This paper aims to explsin # type of methodology to really compare the costs of work
carried omt using Live Working techniques as opposed to work camded out using Cold
Working, and allow one or other method to be selected before issuing the Work Order
{WO), such as knowing the profitability of all types and the true abso]me costs per KWh
saved by carrying omt the work using Live Working methods.

2. SELECTION OF LIVE GR COLD WORKING

+ Selection is a step prior to the launching of the Work Order (WO) and stans from
detailed Jenowledge of the work to be carried out by those responsible for Maintenance,
Development and Operation, which means knowing the type and number of activitics
and Compatible TUnits (CC.UU.) required 1o carry out the work both by Live Working
{LW) and by Cold Working ({CW), with their codes, as well as the different coeflicients
that the work is affected by and the Man x Hours of the company’s own personsel who
are involved in carrying this out.

» Maierials that will affect both types of working equally will not be taken into account,

e The Man x Hours costs will include the amortization of equipment, generai costs and
overheads,

» The cocflicients and the Number of relterations (NR)) by defect, willbe 1.
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1 WO Cost LW
»  With contracted personnel
CLW = YCCUU 1, xC, + S MH , % Cypy % C,, {$)
in which:

CCUU ., = LW Hand Basic Unit Price.

MHyw = LW Inspector man hours required

Cuim = Man x H cost of the Inspector, updated to the yearin question.
Ce = Coeflicient for overtime working

. With the company’s gwn personnel

CLW = X MH 3 %X Cognw X C,, (%)
in which:
MH,, = Manhours assigned to LW activity

Cuarzw = Man x H cost of LW, updated 1o the year in question.
Cex Coefficiem for overtime working

3
E|

2™ WO Cost CW
*  With contracted personnel
COW = ZCCUU . xC, + T MH, 0 X C,pp X C,, (8)
in which:

COUU o = CW, Hand Basic Unit Price.
MH;ow = CW Inspector man hours required

s With the company’s own personns}
CCW = EMHGE X Cm;m' xC, ($)
in which;

M, =  Man hours sssigned to CW activity
Cuew = Man x H cost of CW, updated to the year in question.
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3™ Cost of LW MANOEUVRING

* Obtention of the corresponding Control Centre (CC), the man hours of the Local
Operator needed for the manual setting in order to carry out LW, as well as
whether it is carried ont in overtime hours.

CMLW = 2MH,, X Copy X Co X NR (%)
in which:
MH = Man hours needed by the Local Operator
Cymo = Man hour cost of the Local Operator, updated to the year in
gquestion.
NR = Number of reiterations

4™ Cost of CW MANOEUVRING

+  Obtention of the corresponding Conirol Centre (CC), the man hours of the Local
Operator, of the Brigade Operator and of the Work Zone Agent, needed for the
preparation of the facility to carry out the CW, including the placing of notices,
of the man hours of the CC Auxiliary to provide imformation to customers or
comypanies in the Sector, as well as whether it is carried out i overtime hours.

CMCW = [2MH 1, % Copypp 5 C + 2MH 3, X Cogpe X C, + MH gy, X Coynr, % C 1%

NR+ MH X Coge X Ny + [ MH 1y % Crgapas + My X Cogpns 1 Ny + T, ($)
n which:
MHsx =  Man hours required of the £C Auxiliary
MHp, =  Man hours reguired of the CC Chief, of preparatory
management
MHyw = Man hours required of the CC, for work management
MHy,; =  Man hours required of the Brigade Operators
MHypa = Man hours required of the Work Zone Agent
Crsiax = Man hour cost of the CC Auxiliary
Cogprg = Man hour cost of the CC Chief
Crrvg = Man hour cost of the CC Operator
Commo = Man hour cost of the Brigade Operators
Cnawra = Man hour cost of the Work Zone Agent
MNepw = Number of castomers or TMPs mformed
Nge = Number of companies in the Sector informed
Cea = Social advertisement cost
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5% Calculation of the Effective Enérgie Not Supplied by WO (kWh)

ENS
Pi

Ti
PCW

Hew

* Obtention of the corresponding  Control Centre (CC), the Manoeyviing
Sequences with the installed or contracted power capacity affected (Pi) and their
required interruption times (Ti), for the preparation and resetting of the facility
. order to carry out CW, as well as the pawer {Poyw) affected by it.

27i

ENS = T Pt
60

+ P xS H {Kwh)
in which;

= Energy nor supplied, in kWh

Power interrupted in a sequence, in kVA
= Interruption time in a seguence, in minutes
Power interrupted during the CW, in kVA
Hours assigned 10 CW activities

i

* Calculation of the Load Factor of the facility

W H it is possible 10 know the Real Power of the facility, on the part of the Control

»
o

Centre
£y o= &
£

in which
F = i.0ad factor
£, = Estimated Real Power of the facility on the dates of the

CW, in kVA
F = Installed Power in the facility, as the sum of the nominal

power ratings of the TMPs and the mx contracted
for the MV customers, m kVA

If'it is not possible 1o know the Real Power of the facility.

It will be obtained through the updated value in the previous year of the load factors
of the ST/BTR line headers, in terms of the season of the vear i which the WO is to
be carried out and of the code for the facility affected, If these load factors are not
knows by ST/STR, the F, will be calculated according to the following expression:

Fi = ESIT
2190% 0,9 x P,
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in which
Efyy = Enetpy supphied i the specific season of the vear, by the Zong
in the previous year, in kWh.
PL;y = Installed Power in the specific season of the vear, in the Zone in

the previous year, as the sum of the nominal power of the TMPs
and the mx contracted of MV customers, in kKVA.

e s

| ST/STR/ZONE | _SPRING __ SUMMER ~ AUTUMN , WINTER |
xxxx | Rl TR T Ra
. ENSg = ENS x Fy KWH)

in wirich:

ENS;; = The Effective Energy Not Supplied by the WO with CW.

Cost of the kWh saving by WO with 1.W

The cost of kWh saving by carrying out live working is really the difference between

the cost of carrying out the WO with LW instead of with CW, since the cost of CW
will always be present to carry out the WO,

LW+ CMLYW — CCH ~ CMCW
Com = e (S/KWh)

in which:
Crs, = Cost of the kWh saved by the WO, in § kWh
LW selection criteria

To select the carrving out of 8 WO with LW or CW, the following criteria will be
apphied:

LW IS SELECTED

e If e G $kWh
AND

TIEPL or (n-1) criterion
Supply area of the facility in the ZONE is HIGH

a3
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LWISSELECTED |

AND
TIEPI or (n-1) criterion
Supply area of the facility in the ZONE is MEDIUM or LOW

__CWISSELECTED |

- If C’XWE B e &ﬁ\m:___wa

3. BAVING IN TEIPI PROGRAMMED

With the data obtained from the corresponding Control Centre {CC) in the first
subsection of the 5* pojnt in the section above.

CAT
TIEPL,,, = “;9 -

in the case of the TIEP! Saved in the Zone or Region the ENS, would be the sum
corresponding to all Facilities in the Zone or all the Zones in the said Region
respectively, and the PI will be replaced by Pl o1 Py, the sum corresponding to the
power installed in all the Zone or in all the Region respectively. The same criterion
will be followed for the caloulation for all the Uhility,

Understanding that P1, PI;, PIy and PJ; represent the installed power in the Facility,
Zone, Region and Total for the Unility in the vear in which the TIEPT SAVED is
caloulated, In kVA.

4, SAVING IN ENERGY NOT SUPPLIED
With the data previcusly obtained

ES,xTIEPI, .,

ENSS = (KWh)
8760
in which:
EMNSS = Saving in energy not supplied _
ES; = Energy supplied by the zone in the management year, in kWh,

In the case of the caloulation of the ENSS for the Region or of the Total for the
Uility, the respective ESy and ES;, would be the sum of the ES, of the Re_gion and

53k
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of the E8; of the Utility respectively, and the TIEPI saved would be those of the
REGION and that of the Total for the Utility respectively.
TIEPI PROGRAMMED

Extract the different TIEPI's programmed for the management year for each facility
affected, Zone, Region and Total for the Utility, in Hours.

6. ENERGY SUPPLIED

Extract the different Energies Supplied in the mnanagement year by Zone, Region and
Total for the Utility, in kWh.

7. INSTALLED POWER

Extract the different installed powers for the management vear for each facility
affected, Zone, Region and Total for the Utility, in kVA.

3. LW MANAGEMENT RESULTS

Different type TABLES which show the annual resuits of LW management are
presented in the Appendix, for work carried out, types of work, times taken, and
also their performance in relation to the Service Quality and Economics of
IBERDROLA for 1996,

in which;
% TIEPI PROGR= '}}é‘ﬁ% %100 (%)
% TIEP] TOTAL = %%%ﬁ x (%)
= e
COST KWh, = S|CLW + CMLW — CCW — CMCW) (ptafkowh)

ENSS

m which TIEPT's SAVED/PROGRAMMEID/TOTAL and ENSS’s, corresponding
to the work carried out Im MV and HV that only affect MV and LV, respectively,
for ZONE, REGION antl Total for IBERDROLA, in tetms of their respective
TIEPI's, ENSS’s and costs of all the work carried out, in the period considered.
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