
i n  *.. +'no L..--v...... i-rrming twe decades, Pasadena i,vater Pcx.:.o,r must 

address a nexus of challenges to ensure a sustainable safe, 
reliable, and cos,t effective electric distribution system. Most of 
the c i ty '  ejpctrjc ditr&utinn infrastmcturp is at or beyoEd its 
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their reiiabie capacity iimits and wiii be repiaced or upgraded. 

The total electric demand in the system will continue 

increasing at a long-term rate cf apprcximate!]: WJG percent per 
... 

year, ir?iti2& a!: r2i;e ef s1,7er three percent per year. 

seive this iacrt:asing demand for electricity, the City needs 

additional substation and distribution capacity. To address 
these challengesj PWP requires: 

A iong-term vision of the future 

Strategic reliance on temporary or contracted resources 
to manage the r;hinrlrlmd throughmt the pewer de!ive~; 
enter i i i - i+~ r---- 

It is the combination of these solutions taken together that will 
!ead t~ PWP's h g - t e r m  success. The most important, though, 

are a leng-term 5r&ien t= the =.;iii~, a specific b: fiex&le 

pian, and the resources to implement the pian. 
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Pasadena's electric distflb..iti~n system was initk!$ established iii the ear!y igoos, As the City . . .  ,. 
ovnonAod u-yuuub 7 s= did the electric &tr<~utiar, sjrsl:em. & :ccfino:ogLes :or power geiiera:ioii, 

transmission, and distribution evolved, P'wP embraced and impiemented those technologies that 

most benefited the City's electric customers. As power plants and distribution equipment came 

tn the e ~ d  nf its nseh! life, PWP rep!aced it. k; the City's . population - grew and the deve!qe& 
areas eXpndedj the &:istij_butic2n system grew ~ j t h  the addhior? r.f s~Lbstz.:iens and &str&utisn 
- - 
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next 20 years. One is occurring today as infrastructure installed the 1950s and 1960s requires 

replacement, and another will occur in 10 years a s  equipment installed in the 1970s and 1980s 

requires rep1acemer.t. Much of the =!&st d is t rh t ion infrastr;ckire that requires repiacemeni is 
-, now zi; or beyond its u~p,$~i  eccnerr?ic life =f 4~ years. lne  masi&stati9E of this aging presents as 

. . . . . . - - - . ir~creased operating cvsi due to electrical inefficiency, increased maintenance costs as aging 

equipment requires more frequent and more expensive repairs, decreased system reliability as 

the aging equipment fails more frequedy, a d  redwed s&ty 2s the older equipment - - becgmes 
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PWP's customers, and the pubiic and PWP operating personnel will be exposed to increasingly 

unsafe conditions. 

T I T A T T I ,  I r . r vv r s irirrasrrucrure repiacement challenges include: 

Replacement of oil-filled electrical switches and circuit breakers 

Replacement of distribution cables (4-kV and I 7-kV3 

1 ' Replacement of rfistrih~~tinn unit snhstatinn (~ ! -kv  

Replacement of 34-kV system protection and controi equipment 



demand, the margins have never been lower and the City needs to provide additionai equipment 

capacity immediately. To sustain an acceptable level of reliability going forward, the City must 
invest more resoilrces toward regiular periodic analy:;i 2nd planning of the distrihutinn system. 

The sigiiificaiit capacity cha!!eiiges that the City faces iiiclude: 

" The need for additional distribution substation transformer capacity at Glenarm and 

Ezstings - Sllhstztions EOW, 2nd most other substations in the kture 

The need for additional capacitor banks at Santa Anita now, and Glenarm and Santa Anita 

in  the filtnre 

-. 
.:. lne  need for a second point of interconnection with the CAISO~SCE transmission grid to 

ensure sustainable system reliability in the event of a catastrophic event at the current 
single - pnint - nf interconnection 

- - Since :he u:ifipy j:eregujapion preas.~res, yWp has as a "Ieaii mean" 

organization focusing on the management of immediate customer needs and addressing 

maintenance and planning functions when time and availability of resources permitted. The 

r e d ?  of this approach - - has been in many - waw - veyq sn.ccessfd and has in scme ways !eft r a m  far 

i=provem~ni;. Pas2den2's &ytriC ,rzies have rero2ined r n m n o i i i i x r a  U V u A y ~ L A L L .  ", its se,c2 reiiaEzitjr 

acceptable, mid its operating costs ivw. While these are tremendously good achievements in 

their own right, the realities of a mature workforce and aging infrastructure need to be addressed 
to enst~re that the success enjoyed so far i istailled intn the fi~tfire. The specific 

and preparediiess issnes faciiig PWP's power deliveq- operation indude: 

Insufficient engineering and operating resources to accomplish all of the work that needs 

tc! be cnmpleted, especia!!y infrastructure rep!acen:ent and maintenance. 

Little or no remaining improvement to gain through additional process improvement 

efforts withnut additional staff and management technologies. 

insumcient depth of staff to address the ioss of ins titutionai knowiedge and management 

succession needs resulting from retirements expected in the next five years. 

7 . .  . .  1 1 - -  1 ~ - -  ~ m u l l i ~ i e n ~  smll levels anu capabilities to implement the infrastructure replacement and 

reiiable capacity improvements required over the next lo years. 

ge of solutions to address each of the challenges identified 

during the development of the plan. These recommendations address a range of imnlerr?entation 

V U J G L L I V G J .  Ah; nn+:,rnn TI-. , UVlu 0 -1 a VLCllldard c+-- affei-s a set af scihticiiis that strive to achieve the level 
- . - - - . - - 

infr2strl.ctcre that "asadefia has histGricaiiy tG-v~v~ar&hig~iji redundant, h;gh:jr rekable 

eqiiipiiieiit that when properly maintained provides a very high level of reliability for the iongest 
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-"sef"l iif-e. The Si;iier Plan sohiioii rejjresenis a compi.omise from the Gold P:ail by 

relying on technoiogy and innovation to provide a ievei of reiiabiiity approaching the Goid Yian 

but with greater emphasis on cost effectiveness and higher tolerance for risk and uncertainty. 

The Bronze Plan represents the minimum acceptable level cf sewice at the least initial cost 
" - qvvit:",=ut c=ncern r=r l=ng-terpA iFAplicatiGns =f s a f : : ~  c=st and resiabi',ii;;.. The &id Plan sGiutiGns 

have the highest up-front costs, the lowest long-term operating costs, the highest ieveis of 

reliability, and the greatest margins for addressing future uncertainties. The Silver Standard 

costs less initially, costs mnre in the !ong nln, and. pmvides l e  reliability than the Gold Plan but 
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cest elements. 

Major Repalrs (Expected Cost) 

irrlpd~i on Risk of injury 

Rellabliity 

ieast iiisk 

Highest Reliability 

i igher R~sk 

Less Rel~able 

iiignesr Risk 

Least Rel~ab~lity 



Total Swtches Replaced over 20 yrs 830 (100%) 415 (50%) 

ghest Cost Replacement 

Reliability Highest Reliabili Less Reliable Least Reliabili 

Expected Cost Replaceme 590.000 1 60% 
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cost of the three pians over the first five years of impiementation. The Goid Pian provides the 

highest level of safety, reliability, and operating cost efficiency while the Silver Plan represents a 

campmmice between initial c~s t s ,  re!i&;lity, 2zC! s&ty ~ z d  the B r ~ n z e  ?!an str;,ct!y minimizes 
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Bronze Least Rebable. Least Cost $4,466 $ 7.381 54.624 54.730 58;337 
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selecting the right pian inciude: 
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implement it wiii depend a great deai on what is iearned from improved asset 

management, - especially the ability to assess remaining useful life and predict failures. For 
example, it ttllrn ntllt that c h l e  rephcements never becnme a significlnt portion af the 
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Second interconnection $0 $1, i48 
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and the ievei of reliability of the design. Elements ofihe Silver Plan inciude: 
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6 Deveiopment of a 2 ~ 0 - v ~  second of iriiercoiiiiectioii at Goo&il& and a 230-yv' 

transmission line between Goodrich and Glenarm Receiving Stations by 2012 instead of 

2010 as in the Gn!d Plan. 

,:r Eiimination of the 4-kV distribution system and conversion to underground 17-ic'v' at the 

rate of 2.82 miles per year, which would eliminate half of the 4-kV system over 20 years. 

Table ES-8 illustrates the estimated costs of the Silver P h i  over the first five jieais of the Master 

Plan. 

iv'c~ie; A i i  costs ore i i i  consiani iGG4 doiiiirs. 



-; A switch replacement program designed to replace one third of the oil-Kded switches in the 

system over 20 years at the slowest rate of the three plans. 

.. . . . . 
T - L i -  ro . i l - - - r - - r - -  --&:--&-A --A- -L  & L -  n ----- ni-- C - - r  i:--- ------ -& r ~ -  n ~ - - r - -  
L ~ ~ U I C  LD-9 iuusua~cs C ~ L I I I I ~ L C U  L U ~ L ~  UI LIIC UIUILLC Z I ~ I I  UVCI LIIC L U ~ L  I IVC Y C ~ L S  UI LIIC L V L ~ S L C L  

Yian. 

..-..- 

Cable Replacement 51,512 $1 5 1 2  $1.512 $1,512 $1,512 

Switch Repiace~nentr 5499 $1553 $768 $883 $883 

L::cu:~ Breaker Rep!2ceme::t: $ 3 6  $336 $504 $504 $ 6 7 ~  

Oi l  Containment 5578 $0 $340 $0 $0 



Taking a thorough look at how the near-term future appears to be unfolding and how well the 

~ti l i ty is perf=rmir,g ever recent h is tery  i s  the  best way to  be - preprred - tn respond the rmge nf 
1 1  . I  pGss$ie =~tce?r,es aging infr2si;n?cil?re, igzn growm, and sl?siained reli~b:;lili;;v. This 

- - 

planning must become a formalized, continual process w i t h  the organization at every level siidi 

that the entire organization is always looking ahead at where it is going whiie at the same time 

analyzing how it is performing along the way. To set this in motion, each year, the General 
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