JOHN
MUIR

MEDICAL
| CENTER

hen this hospital necded w

modernize their cooling

plants, they assembled a
creative Design/Build team that worked
intelligently to provide a comprehen-
sive, cost-effective, quality project.

BY VINCEMT SCOCCEA

B e L

Back m 1992 we at lehn Muis Medical Center W alinut
ek, CAY knew i was time (o madermizs our cooling
plants. Zome of the reasons included:
=W needed (o gel aur energy cosis down
# The hospital had expanded and the ofgina cosling <a
PRIV WS NG |:‘:-|'|_5-:-.='| BrEaR |.:'||-:_':._|-_:‘-'.|". "ﬁ THEET CHAT -:-:':-:‘:||:'|-_:'.
meeds on the hottest days of the wear
Oy chillers were old, Decoming less rebable. and e
cuired parts that were geting bard o find — repair ooz
were escalating, They also vsed cres, which we weanted 1o
elimimite to mect enviroomensal sandacds,

& ur oldest oo ﬂ'_;'.:; e weas siteaied tog close o oa
fresh aic intake, and we wanied o move i@ for indoos ai
guality (ragh reasons

Crur goal wias o assembie a comprehensive project
with enough cost-saving benefits and leatures 10 get our
administration and Dudget committes o by in

Ao Bealthcare Gucility, we've Fced increased pressure
over the vears — parly as a resule of the growth of sas-
ared core — Lo reduce and control our costs, Through
thiz progect, we Enew wie oould frd 2 way o seduce ow
utility bills and save our organization money
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Plant History

John Muir Medical Center was constracted
in 1904 as a 100,000-5q.fu Facility. Cooling
was provided by a 2al-ron centribugal chiller.

1974, a 100,000-5q.01. expansion was
aclded. '.i.il_"|1-=' willy another centrifugal chiller
sized ar 300 tons, These two chillers were
.'ml.n--_d in what we now refer o as “conling
wlanr one,
©In 1989, another 16800050 i hospital wing
wis bl Two 200-10n centrifugal chillers
wese added 1o condition this new space
they were housed in “cocling plant mvo.”

Irr ol the hospital bhad grown from
L0000 sep T 1o 368, II:"JI'! :c«:|.r7. (roial addi-
pons: 208,000 s We had reached o poing
whers our total .\_|||'_I||II'-' capaciey could no
lomger meer our conling needs, especially on
the hottest days of the vear

Addimionally, the chillers in cooling plant
one weere getting old and were much less ef-
ficient than new chillers himing the market.
another problem was that they wsed cros.
we wanted o eliminate the need for these

“hanned”

them wene escalating rapidly,

thewd hikely

The Project Team

John Muir Medical Center

aVince Scoccia, director of plant services

a Fobeart Foster, aperalions supsrvisor

= John Yan Winkle, construction rmanager

Energy Resource Aszociates (Era) (Enginearing Firm)
& Jimn Waltz, P.E., president

# Craig Shulenberger, ELT., cesign/project enginesr
Linford Company (Design/Build Construction Firm)
= Bill Call, praject manager

=Phil Robins, project superintendent

Sunergy is said (o exist when the "whaole is greater than
the sum of the parts.” This happens an a construsiion project
when o team is sel up where everyone — aach chosan for
what they bring to the table - can freely and openiy con-
tribute to the process.

O this teamn, sach person brought different experience
and perspestives, We had people who knew the practical
“nuts and bolts” espects of a construction project, as well as
the technical and management sides. Wae had facility repre-
zentatives, experts from a Desigrn/Build rmechanical contract-
irg firm, and enginesrs who had plenty of Design/Build me-
chanical experience.

Wa chose era and Linford because we worked with them in
the past. There are hidden costs in “retraining” mew contrac-
tors, engineers, and technicians. These firms knew our facili-
ties and requirements. Patient care is our first pricrly and we
can’t afford to have any code violations — we could trust zra
ang Linfard to do a quality job without any orrars,

cres hecause of enviranmental
concemms and because our costs to abiain
Belore long
become unavailable altogether.

As we envisioned the project, we also
wanted o relorare our oldest cooling tower,
It was located directly in front of a fresh ai
intake. If Legionella were ever w develop in
the cooling tower pans, it could ensily be car-
riedl into the hospital through the fresh air in-
take. By moving the cooling rower, we
wiold adddress a major 14 conocrm.

Assembling An
Aszsessment Team

Druring the carly phases of project concep
tion, cur operations supervisor Rober Fosner
and [ pondered over the issues for quite some
"r|_1|: Wi new Pweby” wee waned and needed

do the project. We had & good idea of what
W W ..’:L.ti."{l to accomplish. e also bad wleas
as 1o Bows wee wanted o address he ssues
and what we needed o do 1o convinee ad
ITEELEAEon (o approve the I'1|-'|u'in;:, Wt e
nesded was additional input and assiszance,
this point, we brought in Jim %Waliz

From Encroy Resource Associabes (Era), o Lis
armore, CA-based mechanical, electrical, and
seructizral engineering firm. who had worked
withy us oo previous projects, o discuss our
needs and ideas. Tim was very Tamiliar with
the evalulion :,_:-l_' our plant and especially
with our encrgy management svslem Che
also tracks our energy unlization). Years ago,
Jim developed a hvbrid tracking system o
us that rracks energy wse and companes it w
relative square footage groswth rare. Over the
yesars, our ulihizanon per soudare forcb weis in-
creasing. Something bad to be done 1o e
vearse This trer

Our team I**Uk b ab whatl seemed like
hundreds of posaible solutions that would «f-
ficiently meet all our needs, We looked ar the
present angd Renere coses of various forms of
rand refrigerants, We evaluared vpes
and manufaciurens of e puipment, combina-
s of equipmens, contmls, and ofher com-
ponenis We completely asseszed the need
for a new cooling tower(=), and reviewed
places 1o |_;.|_|r i Therm.

With Jim's help. we ddentiled
DT I_._|||.[||:.-'\. Beyond saving energy and
MCney 0
= Aclel capaciiy
& [mprove reliabiliny
J"_‘.ll'l'l:_'l._ir:.' I:II_:IEF.CI:iI.'Iu"‘:‘\ L M naace
s [mprove comfor.

Amoa legmm, we deve lopred @ fnal concept
which entailed:

Install twor new 350 oo, slecorically-
driven centrifugal chillers in cooling
plant one, The new chillers would use 173
less electrical eocrgy than the original
chillers. Using the same amount oF eleconicicy
as the old chillers, they weould provide an ad

] ...I. o

Thliien
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dittonal 300 ons of cooling capacity. They
would also vse environmentally safe refriger-
ants and fir in the existing space,

Rearrange the cooling water piping
and pumps. On hot days, exoess capacity
feom cooling plant one would automacically
g0 o the second cooling plant. Although a
chilled water lie-in pipeling curently existed,
it only funcrioned during mild weather.

Consolidate the cooling towers into a
single location by demolishing the tero ex-
isting single towers and building a new
dual-towrer installation. The oo new cool-
ing toweers weould increasze the efficiency of the
rew chillers and make goad vse of the over-
sized cooling tower water piping that already
existed, Elunination of the eldest existing cool-
ing mower would ease our G concermns.

The conceived project made maxumum
use of existing facilities and caretully limited
the scope of construction work 0 only one
of the reo cenoral cooling plants. It had a
budpet of approximaely 51,300,000,

Obtaining The Funds

[ aperations, iUs impodant o look 2 the
difference berween a “dollar saved” and &
“diollar earned,” To “eam” a dollar, the argani-
A0 e expenses including labor, mate-
rial, tazes, and overheadd. Alter these expenses,
they're lucky 1o Reep 5% of that dollar.

O the other band, when vou “save” a dal-
lar, the organization gews m keep the whole
dollar. Therefore, the value of a “dallar
saved” as compansd oo a "dollar earned” iz
worh more than 19 times the dollar ezrned.
This i5 the kind of lzzic that budget approval
committess want to hear, and exactly the
wpe of reazoning we used o get our “eoergy
saving” project approved,

I began by presenting the project oo the
hospital coo we whom [ report. [0 wsas later
placed into the budger process and after sev-
eral budget presentations 1o adminsiranion
and the budger commitee, it was approved.
The hospital planned w pay cash for the pro-
ect. We had a greae deal of confidence in the
bram we assembled w design and build the
project, so wee had faith thar we'd see high re-
turms on the investment,

Design And Equipment
Seloction Phases

When the acmial design phase began,
Jim Waltz added Craig Shulenberger, a
design/project engineer from his firm, 1o the
teany. Craig had an extensive background in
sirnilar projects,

This wis 4 very interesting parct of the
whale process, We went from knowing ex-

actly what we wianied e constmce, only o
begin a whols new round of questions and
AMSWEDS.

Basically, the project scope staved the
game, bur selecong the equipment became
the real challenge, Choosing the main com
ponent: and dealing with each prospective
vendor took a great deal of time and pa
nance, We wanced oo et the best equipment
for the project at the besl price

AL this poing, o belp the equipment selec-
tion process move along smoathly, we also
added Linford Company — an Cakland, Ca-
based Desipn/Build contractor — o o
ream. We had worked with this firm before,
and knew that their experience with select-
g reliable equipment weould be invaluable.

Dwring this phase, we had 1o nele aut most
chuller manufacmorers becawse as the piping
desipn becames more concrete, we relizad
that due o our confined space, anly certain
chillers would fie in the available space,

We selecred other items individually, in-
cluding pumps, variable speed drives,
valves, and conrols. We chose cach compo-
nenl based on a combination of fctors in-
cluding qualicy, efficiency, value (based on
what we could affordd, ease of mainteoance,
aned proctuct availabilicg.

By now, we had also added an osien (08
fice of 3tate Healtheare Plannng and Devel-
opment) project inspector o the team Cn
California, osErD s the ennry that issues con-
struction and retrofit permits for bealtheare
facilities — it's nat done ac the local level?
We thought this would ensure 3 complete
project that would run smoathly thraugh the
approval process. We couldn't attord delays
because we wanted 10 have the new projec
completed before summer. OsurD approved
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Construction Challenges

This praject was much mone than a mere
“chiller chamge-out.” The team had to:
sRelacate the medical air comprassor
and vacuum syatem receiver tank ta fres
up desperately needed space in the re-
frigeration machinery roam

sDermclish existing cooling towers,
chillers, piping, and electrical

»Demolish non-structural walls adjacent
to the refrigeration machineny room o
provide a pathway for bringing the new
“knocked down” chillers into the refriger-
agtion machinary room

sInstall termporary chilled-water piping 1o
bypass the demolished chiller plant 5o the
gecond chiller plant in the ciher hospatal
wing could provide temporary chilled wa-
ter on unseascnably warm davs during the
winter canstruction pariod

«Build naw chiller and purmp foundations
in the refrigeration machinery room, con-
struct 8 unique “floating” steel platform
far the cooling towers on the existing
reaf, and build new condenser water pipe
supports {which were integrated into the
exizting roof struciure)

*Rig the chillar components into the refrig-
argtion machineny roam; assemibile and
rmgunt the chillers on their foundations
»Construet & chilled swater and condenser
wwaler piping support structure within the
refrigeration machinery room and insgall
thiz chilled water and condensar watar pip-
ing, pumps, velves, and other accassories
aiiig the cooling towsers into place and
mount therm on their structural platform
on the roaf

slnstall condenser water piping on

the roof

sinstall architectural enclosures
{lightweight stael framing and corrugeted
metalfstyrofoam and fiberglass field-con-
structed panels) eround the new cooling
[Cers

sinstall framework and grating for walk-
weEyS pver condenser water piping

=fdd new breakers and feeders to unit-
mavnted chiller starters, variable fra-
quency drives, and feeders, slaners, elo.
tor the new cooling tower fans

sInztall phase-to-phase chilled water
transfer pump, including piping, veriabie
fraquency drive, and elecirical
sAutomate the new plant through the
hiospital's existing building aviomation
system {add new control hardware, par-
farm programming functions, customize
computar graphics, and recommission
the re-varmped systermn),

e desiopn. Minor iiems were changed during
the csHrn back check process,

A Temporary Detour

Around this time, we were lnoalizing
plans for the design and placement of two
new casling wwers, 1 became concerned
that their profile was becomung rather ob-
rrusive as they prew in height o satisfy the
low [energy saving) condenser water 1em-
peralure we wanied, and nol interfers with
the existing roof stnacnare. 1 staned 1o won-
der what the City might say if this was
brcaght oo their armeniion.

Tor e a “pood neighbor” and o ensurne
code complance, 1 decided o o inform the
Citv about the cooling towers, Even though
wie had the required caurer approvals, the
Citv still insisted we lower the height of the
cooling towers, even though there was no
ordinance supporting this mandate.

At tesr, our team figured we could aolve
the problem by using four smaller cooling
owers (nstead of the oo @l cresd, But thar
wonld cost an additional 5230000

This added cost would put the propect 100
far over budget, enough so that we might
have fad o cancel the project o ar least put
it off for another vear.

Atver several brainstorming sessions, Bill
Call, Linford's project manager, suggpested we
could sull use two cooling wwwers — they
would just have o be smaller, A Frat, che
ather engineers thought this waes mproba-
Ble, bun after o closer look and some re-engi-
neering, they were able o make it happen.
sirnce the pew woevers would bave the highest
maximum horsepower available, along with
multi-speed fan motors, they would operate
well below maximum capacity most of the
veear, anad they wouldns use much more en-
ergy than the onginzl cooling towers we
were poing o use! We weere excibed that we
could sull proceed with the propect

The Project Begins

Linford Company was awarded the poo
ject. Some cxamples of how this firm added
value 10 our project and helped us save
MCMEY ane:

1. The orginal conoept called for exca-
vating behind the administrator's office and
culling 4 hole in the conerete foundation
wall for equipment zccess 10 the chiller
roc. Linford sugpested buving chillers
which could be disassembled ro allow rig-
ging through the existing areaway and then
ke reassembled,

245 mentionea earlior, Bill Call saved the
project from going too far over budger by
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sugmesting twe lower profile cocling towers
rather than four.

4. By designing a Boor-mounted steel sup-
port svatern for the chiller room piping, they
saved & great desl of labor cost, This zlso
meant thev dida't have to bammer-drill
hanger inserts into the slab under the admin-
istratar's office and distuch him with ooise
and intermptions.

Linford Faced several construction chal-
lenges. For ane, the job required a fast-rrack
schedule, While the project was released for
cOnNAruction in Movember 1994, waiting for
oalirn approval on a change order delaved
demalidon of the existing chiller plant until
Jamuwary 1593, The schedule required the new
chillers be on-line 18 weeks later to beat the
hot weather,

To meet the schedule, Linford immedi-
ately detailed all piping systems and pre-
fabbed them in their piping shop. They alzo
scheduled the set-up and tear-down of
cranes on weekends o minimize disnuptions
tey thee doctors” parking areas,

When it was nme oo mnstall the twvo new
cooling towers, timing was critical due ro
heavier than normal reintall, They began ty-
ing-in pipe and removing the old cooling
topeer an 200 2 m, onoa Sunday moming, The
work was finished and the new cooling mow-
ers were up and operatng eight howes laerd

Another special part of the construection
Process wis Fra's involvement with the plant
automation controls. They detailed the mol-
ificarions i ouwr exstng fand somewhat anti-
puated digital control svaiem and worked o
the field with the contractors during installa-
tion. They then commissioned and pro-
grammexd the sysrem and created a custom
araphic showing the entire two-plant clhilled
waler Gperiion on & single computer screen.

For more details see the sidebar “Con-
struction Challenges.”
The Approach Worked
Consiruciion was complened incarly suni-

mer 1995, During its first summer in opera-
ion, the new equipment (housed in cooling
plact one) performed extremely well, While
Fra’s design assumed that both chiller plants
wiould be nesded on the hottest days, the
pew plant alone Caath the help of 204’5 inter-
plant “rransfer” pump) was able o suppornt
IR anline [._.n:_ liow all sumnmer long! This per-
Formance far exceeded our expectations,
and bt us complerely avoud the electreal de-
mand charges that we would have incurred

had both plants been renning — 3|'.l-f'r-ur
2300000 This was G addition foour orlginal
savings eslimaies,

Pe I.."I.-'I"I‘\. the original estimated annuwal
savings of 33000V v, mayv ool seem overly
attmetive considersd .|_:_.3-_=:i:'|.~i:. the 51,300,000
pmir:-;:t cost Lapproximately 31200 0n [or

100 tons), Yet a 4% return o0 a restora-
tion, facility upgrade, comfbort, and indoor
air guality project s what Jim Waltz reters o
as 4 “real silver lining.” In addition, Pacilie
Cras & BElecine's “Rerrodin Efficiency Oprion”
rebare program kicked in g 327,000 rebate
e help ot

Adlin all, it fust goes to show how impors
tant the wEm 2oncept is oa successiul pro-
ject. By adding cra to the team during the
: .:-r*.utnu.-.lu:-..m{m phEse, we aot valuable
help solidifving our ideas and making them
markerable o our budeer commites. Be-
cause pza knew the direction we wanied o
take early on, they also had a “head stct”
during the desizn phase. And because we
adkded Linford o the team during the design
phase, they provided valuable, costsaving
npat fefore construction began: when con-
struction o6 beging they already knew ex
actly what had ro e done 1o make the pro-
ject work and o complete iU within the tzhe
rime-frames we requized,

When all partiss cooperate in the design,
Budgening, and constnicion phases of a pro-
ject, the pavollt: are remendous, We at Joln
wuir ".-Il_.n:_||-:_ al Center certanly gor the best
deal possible for our dollar, Mot anly was
the project & g success, but o was fun and
cducational, too!

Editor's Noter fames Wallz, mea oo Hol
Call, Linford Compeny, provided spocial qs-
siztance and techiical information for the
f,l:'t]l:wtr:rrrmw r.._-.l"!-f,l-_- FEEL "t'

Vincent Scoccia is the director of Plant Services at_T::nJEm Mll:u' Me:.‘lm:aj Center,
Walmet Creek, CA. He 15 also a member of the Executive Comomittes of the
California Society for Healthcare Engineering {csan).
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