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Keep Control With Medeco.
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DANGER
PCB TRANSFOR“\".
LANDFILL %

Bury a transformer contaminated with PCBs in
a landfill and it will come back to haunt s

The fact is, landfills cantt eliminate Pé%a liability:
But we can

We can remove your PCBs without removing
your transformer With minimum downtime.,

And with a performance guarantee Were
already taking care of hundreds of transformers,
located in hospitals, universities, industrial compa-

nies, commercial buildings and government instal-
lations. Some of these have been reclassified for
over a year

To get your transformer reclassified to non-
PCB status, call us at 1-800-544-0030 (in Ohio,
1-800-544-0029). Or write to us at UNISON, 1338

Hundred Qaks Drive, Charlotte,
NC. 28210 Lﬁﬁ
And rest in peace. —
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Perspective |

HEFT, APPA, and You

by Walter A. Schaw |

diana University for many years, followed a credo that “big
dreams are easier to achieve than little ones.”
The Higher Education Facilities Trust (HEFT) is a big dream. It ad-

5 n inspiration in my life. Dr. Herman B. Wells, president of In-

dresses what APPA ought to become and the challenges we foresee. It
consolidates the programs we want to develop, yet cannot currently
afford to do. It is “big” not only in its multi-million dollar drive for ex-
ternal support but more importantly, we believe, in its concepts

In this issue of Facilities Manager we will explain what HEFT is and

describe the initial proposal of programs, Some projects, such as the
Executive Development Institute. are already in progress. APPA's com-
mittees, officers. and Board of Directors are at work to see the ideas
created by them take final shape.

Will it succeed? The key is whether HEFT truly reflects the needs

and priorities of AFPA'&..I' membership. With your support, and the reali-
zation that HEFT belonigs to you. we have no doubts about its eventual
SULCESS

While the HEFT program was created by APPA’s committees and

Board of Directors, what APPA "ought to become” through HEFT is a
question for all APPA members. That is why President Val Peterson
has called for a round-table exchange of ideas and opinions at the Pres-
ident's Breakfast at the 74th Annual Meeting in New Orleans this July.
The fourteen-point HEFT program is seen as a beginning—not a con-
clusion—to what APPA can become.

Recently proposed changes in accounting practice—requiring depre-

clation of buildings at replacement, not historic cost—hold substantial
lmpllmumm for how the facilities resource is viewed, and how we are
measured at our institutions.

The Higher Education Facilities Trust initiative may be viewed some

years from now as what we needed when we needed it. We invite you
to review the specifics about HEFT in the pages to follow, consider your
own needs. and come to New Orleans prepared to tell us what you think!

Waekier Shaw iv executive e for of APPEY

We welcome your comments, opinions, and darifications to the articles and columns in this issue. All letters should be typed.
double-spaced. and no longer than 250 words: letters may be edited for clarity or brevity. Shorter letters have the best chance of
being published. Send your comments to Letters. FACILITIES MANAGER. 1446 Duke Street. Alexandria, VA 223143492
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by Steve Howard

The Challenge of the

Higher Education Facilities Trust

he quality of the physical envi
ronment at our colleges and g
universities has a disect Lkpact [
on the institution’s capacity o attract
students, retain faculty, conduect re
search, and teach. At the same time
CATmpus facilities managers are the
|_|_r..1n!|.Lr|-: al a large partion of the [
American econamic structure, These
are pot earth-shattering statements, yet
many in the higher education commu |'Ill
nity are just beginning o realize the |'I
iFporLande played by thedr campais |
:'-3'.-.-".|-\..|.| |'|.".||'. i'.IL'iI-\.'I."ll'I'II.'I:L |
With an estimated value of $2H00
billion, campus phiysical facilities repre
sent more than hal of all capital assets

in higher education. The investrment
already made 15 tremendous indeed
|'|I_|I: rhl_'ll' 1= a r|_~5pn|'|-:'.|1||'r:|.' Mnow Lo I

manage these complex systems in an
eificient. professional manner that

placEs r|'.:- CAMPUIE facilities MLAnEeT
the forefront of the administration’s [
':'-|.11'.|1'|1|:'_ and operations team

[

Since 1914, the rale of the Association

of Physical Plant Administratoss of |

Oniversities and Colleges (APPA] has
besn o promote excellence and develop
the ;.'l.'lrl.'-r~|q.'l:l.3|.- |l.':~|l-.'l||!-||:".q.' tor the

administration, care, operation. plan
ning. and development of tacilities tn

h|gi'|r,'r education. The effective use of
computers. complex new mechanical

Sreve Howard ts editor of Facilities Manager
and APPA v director of pishlications
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and electrical systems. new butlding
marterials and methods. energy conser-
vation programs and expensive utility
distribution systems, the problems of
capital renewal'deferred mainte-
nance—in additlon to rising costs and
reduced budgets—all must be ad
dressed to meet successfully the support
needs of colleges and universities, The
need for enhanced managerial and
technical skills, increased leadership
ability, easily accessible information,
and expanded research initiatives grows
miore Urgent every year

In arder to provide the vitality and
financial resources necessary to expand
the eritical educational, research, and
support services to its members and to
all of hlg}wr echacation, APPA has an-
mounced the establishment of the
Higher Education Facilities Trust
(HEFTL

“The most important ingredient in
HEFT iz its ability to address the pro-
fessional development and level of
education of the people charged with
physical plant management.” says H.
Val Peterson. APPA president and di-
rector of physical plant at Utah State
University. "HEFT will not only uplift
the profession through development
and educational programs. but will
also uplift the members in terms of
salary and title—the career path itself”

Charles B, Fagio, president of Fazio
International Lid., is serving as de-
'I.'E]l.'lFll.'l'lE'I']l: conzel o APPA on the
HEFT project. He describes the Highas
Education Facilities Trust as a perma-
nent. mult-million dollar endowment
that will contain enough funds in its
“imvestment corpus” to be able to pay
cut income to APPA to fund its ex
panded educational programs and
professional services and make them
available s APPA members.

“Think of the amazing investment
that feundations and corporations have
made in the physical plants of higher
education in this country,” says Fazio,
“Billions of dollars! | would want 1o
protect that investment. [f we were to
make better the people who are re-

H V! Petersan

sponsible for running that plant, we'll
be saving the country a lot of money,
and you're going to make it a kot better
tor the students ot the fnstitution
HEFT is probably one of the few pro-
grams ['ve ever seen that has such an
ETIOIMIOUE impact potential ®

Through the creation of HEFT. AFFA
will be positioned to provide programs
angd services critical to the future of
higher education. The trust’s priorities
are in five lundamental areas. Taken
together, the programs funded by the
Higher Education Facilites Trust ane
the most comprehensive of their kind
ever developed

1) Facilicies Management Policy and
Program Development identifies exter-
nal policies and influences that have an
impact on physical plant administra-
tion. and seeks to moderate or modify
negative effects and factors.

2} Professions] Development provides

a structured educational program of
training and development for physical
plant direcrors and their staffs

3! Factlities Management Consulting
Evalisation Services offers assistance to
physical plant managers as they assess
the efficacy of their phiysical plan
operations and implement new and
improved programs for physical plant
management.

4] Facilities Management Support
Zervices furnish state-of the-amn re-
search and information to assist phys-
ical plant managers in upgrading their
maintenance programs and solving
problems as they arise

54 Facilities Management Research
Projects address critical research issues
and projecis. FI-ﬂTIILUhI]}' in the area of
capital renewal and deferred mainee-
nance

Three major projects are currently
underway or awalting funding as pilot
HEFT programs: a week-long executive
development program, a capital re-
newal'deferred maintenance survey
and report, and FACHET, an on-lise
data base and electronic communication
service. Even while HEFT begins to
sobicit funding to buld its multi-million
dallar endowment, APPA has nonethe-
less moved aggressively forward on all
three projects,

"APPA has a strong commitment to
thess programs.” says Walter A, Schaw,
APPA executive director, “We're going
ahead with these and not let a lack of
funding hold us back. For example.
we're proceeding with the Executive
Development Institute this summer
without an endowment. We'll simply
charge fees that lully suppart the pro-
gram on a break-even basis. Donor
support will allow us to reduce the fees
and broaden participation among our
members. Our willingness to proceed
will considerably add to our credibility
in securing future funding *

Executive Development Institute
The barch 1987 issue of APPA

Newsletter announced that the Univer-

sity of Motre Dame has been selected
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to develop and implement APPA's first
Executive Development Institute for
Factlities Managers. The program., a
high:level training course designed for
the top executives in college and uni:
versity facilities management. will
make its debut August 1621, 1987 on
the Motre Dame campus in South Bend
Indiana

Faculty for the institute will be pro-
vided by the Notre Dame College of
Business Admimistration. The cur
riculum will address the special man
agement needs of senior physical plant
administrators. including decision
making. accounting and finance, leader-
ship and motivation. making effective
presentations. organizational colture,
strategic planning. and the marketing

of services

The Executive Development [nstitute |
will provide a more focused version of |

APPA's semi-anmual Institute for Facili-
ties Management. according to Schaw
"We have long been aware of these
broader training needs of the top facili-
ties managers that go beyond the level
of programming provided by the Ingti
tute for Facilities Management. We
need to respond o the increasing em-
phasis on overall facilities management
skills.” The program i% an outgrowth of
APPA's Educational Programs Commit-

tee under the k.uﬂr‘r:tl:ﬁp aof William Do
Middleton of the Undversity Lr["i.-'l.l:Einl.J.

An application for admission to the
Exscutive F.h.-'.'el.n]'lrrlenl IrisEitute is
being sent to all Institutional represen-
tatives of APPA. Parti ip.ll!::vl‘:ln will b
liwited 1o I!]'.u'rl!'!.- 1o forty individuals
and will be by invitation only. The cost
per participant is §1.600 and includes
all meals, housing, and educational
materials. APPA will eventually be able
to subsidize lower cost registration fees
through corporate and foundation
funding of the Higher Education Facili
ties Trust

Capital Renewal/Deferred
Maintenance Survey

Hecent estirmates of the capital re-
newal'deferred matntenance (CROM)

Walter A Schaw

problem suggest that as much ag $50
billion. or ane-lourth. of higher educa-
tion's physical plant assets may be ar

risk. APPA has recently reprinted Har-
vey H. Raiser's Facilities Audit Wark-

bhook: A Self Evaluarion Process for
Higher Education, a means for an in-
stitution to determine the level of its
own defesred malntenance problem
But this emormous mortgage on the
fwture of higher education requires a
naticnal effort as well

As the premier research project to be
funded by the Higher Education Facili
ties Trust. APPA will research the di-
mensions of the CROM problem. offer
its findings in publications and presen-
ratbons, and recommend solutions. De.
john Minter. a nationally-recognized
education researcher and president of
john Minter Assoctates, has been re-
tained by APPA and, in tandem with
APPA's Research and Survey Commit-

tee, has developed a research instru-
ment by which APPA will survey the
entire universe of higher education and
gather important data on the follow-
| e
HE-I' inventory of planned statistical re-
ayles

® average current dollar valee of
annual ser-asides for capltal renewal by |
sector and by type and size {GSF] of in- |
LT LTI

® estimate rotal higher education
requirement for annual capital renewal
funding.

® capital renewal requirements as a
percent of plant operating and mainte-
nance. tofal current expenditure, and
estimated replacement Costs

® gverage deferred maintenance
amount by sector and by type and size
(GSF) of institution

# estimated total higher education
recpuirement for funding audited and
backlog lists of deferred maintenance

# deferred maintenance requirements
as percent of plant operating and
miaintenance. tofal current expenditure, r
and estimated replacement costs

® estimated optimal maintenance
amounts by sector and by type and size
[GSF) of institutions

® ¢stimated optimal maintenance
amounts as percent of plant operating
and maintenance. tofal current expen
diture. and estimated replacement
Cosks

HEFT 15 soliciting at least $50.000 o
underwrite the CEDM project. which
does not include the cost of producing
a videotape o dramatize its Hndings,
Az an outgrowth of the research activity,
a standing Commuission on Capiral
Renewal may be established to combine
the efforts of APPA members with
boards of trustees, college presidents.
and business officers to recommend.
promote. and promulgate policies for
higher education to solve the problem
and prevent it from recurring

On-Line Data Bage
APPA zeeks o create an electronic
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communication network that will offer
the physical plant and financial admin-
istrators of Morth America’s colleges
and universities the opporiunity to
enhance their technical knowledge and
administrative capabilitics through the
exchange of information with other
institutions and major companies that
provide essential services to higher
education.

APPA's facilitics network., or FAC-
NET. will utilize the rapidly advancing
computer communication technalogy
of a major computer manufacturer to
provide members with state-of-the-art
computer equipment. software, and
techmical support to develop an inter-
national network of institutions of
higher education and magor financial.
service, and industrial corporations.
FACHET would be developed to include
the following spectrum of on-line ser-
vices and resources.

Instititional Corporate Directory. A
comprehensive listing of all schools
and companies that hold APPA mem-
bership. later to be extended to include
Mational Association of College and
University Business Officers. Sockety of
College and University Planners, Council
for Educational Facilities Planners. and
others.

Profect Library. A reference listing,
created by network members, of past
and present projects that members
have constructed ar conducted. with
descriptive statements of scope and
easential detadls

Producr Library. A reference listing,
created by network members, of prod-
ucts available for application in specific
areas of facility or management services.
Each bisting could be initiated by either
a manufacturer or an institution and
could include software. training mate-
rial. equipment. and other products,

Pesr Profiles Data Bank A data file of
each member institution that provides
a profile of thelr physical plant and/or
administrative organization and scope
of services provided.

Special Isswes Library. & reference
listing and resource library established

exclusively for the purpose of address-
ing emerging issues vital to higher
education administrators, swch as reg-
ulatory and legislative alens, position
statements on issues of concern. and
adwvice on how to address problems.

Communication Services. This would
include such services as electronic maidl
among network members. conferencing
on various topics, information ex-
changes. brief institutional surveys.
and a member newsletter. which would
include member alerts and position
announcements, among other news.

The FACNET proposal. prepared by
Crasg Roloff. director of administration
at Montana State University, calls for
£1 million for lbong-term funding and is
currently under review by a major
computer equipment manufacturer.
This investment would provide de-
velopment costs as well as additional
funding for low- or no-cost equipment
for members and ongoing updates of
the system.

The HEFT proposal—a project in-
volving APPA's Board, officers. commit-

tees, staff. and outside counsel—was
approved by the Board of Directors in
Hovember 1986, Other projects. pro-
grams, and services awaiting funding
from corporations and foundations in-
chede policy forums on major concerns
of the moment, special project fellows
who may seree a pedod of time at the
APPA office on a particular project.
endowed faculty chairs for the Institute
for Facilities Management, intern
scholarship programs, first-line super-
visory training, campus evaluation

teams and consulting services, preven-
tive maintenance guldelines, hazardous
materials training. and 2 permanent

research fund for unaddressed prob:
bems

“The Higher Education Facilities
Trust presents many opportunities for
APPA to better serve its member in-
stitutions ™ says HC Lott Jro APPA
president-elect and assistant vice presi-
dent for plant management and con-
struction at the University of Texas at
Austin. “The priority projects presented
in the HEFT prospectus are not the
entire program, just the beginning. As
these programs become developed.
funded, and implemented, other pro-
grams, based upon a continual needs
assessment of the APPA membership,
will be in the planning stages.

"APPA is definitely on the move as
reflected by its growth in all areas
within the last five years. Due to the
attitudes and volunteer efforts of our
members, APPA will continue to grow
with or without HEFT, However, there
are many services that APPA cannot
provide its members due o financial
constraints. HEFT will provide the
financial rezources to expand present
activities and develop new and innova:
tive programs that will enhance the
prafessional growth of APPA members.
HEFT ghould not became APPA's driv-
ing force. but should be accepted as
anather program to help us reach our
long-term goals of service o higher
education”

The status of all three current HEFT
prodects, in addition to any new de-
velopments, will be announced July 19:
22 at APPA's 74th Annual Mesting in
Mew Orbeans, Louksiana

The HEFT Bourd of Trostees

The Higher Edwcation Facilities Trust
is established as the endowment arm
al the APPA Board of Directoss and is
fully accountable to that body of leaders.
The APPA Board recently appointed
five individuals [see sidebar] to serve
on the HEFT Board of Trustees to serve
as managers of the trust, They may be
appointed annually for terms of up to
five years each by the APPA president.

Chaired by William W. Whitman,
associate vice president for facilities at

Continwed on page 1
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William B Dickson

William & Gardiner
William E- Dickson
Dickson is senior wice president at the
Massachusetts Institute of Technology in
Cambidge. Massachoestis. He was a mem
fper of APPA for many years and was the
closing keynote speaker at APPA's Tird
Annual Meeting i 1086, He is a 1980
recipient of APPA's Memtorsous Service
Award

Willlam & Gardiner

Gardiner is vice president for facilities and
property management a the Colonial Wil
lamsbarg Poundation in Willlsmshurg
Virginka. He is a long-time menber and
supporter of AFPA and 5 2 1980 recipieil
of APPA's Meriborious Service Award

The HEFT Board of Trustees

Williamr W Whirman

Ted B Sipron

Foe F Ewaris

William W, Whitman, Chair

Whitman is associate wice presicent tor
facilities at lowa State University in Ames
lowa. He was president aof APPA m 1085-85
and 15 2 1983 recipient of APPA's highest
honor, the Meritorious Service Award

Ted B. Simon

Simon i= a member emenitus who retiped
fram }.-'Ilthlg.ln State University in 1984, He
served 3 major rale m the astablshment af
the APPA office and was peesident in 1972
73, He is a 1970 recipient of APPA's Men
forious Service Award

[oe F. Evans

Evans ks assoclate vice chancellos lor busi
neess affairs at Washington University in St
Louiks, Missourt. He s a past prestdent of
the Mational Association of College and
University Business Officers
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Conrinued from page §

lowa State University and past APPA
president, the HEFT Board of Trustees
will be responsible for the investments
policy of endowed HEFT funds and
ensure both the stabality of such funds
and an annual returmn of investments
sufficient to support HEFT programs as
specifically endowed by the trust's be
nefactors

The HEFT Board will hunction within
the authority of the AFPA Bylaws, and
it policies and activities are subject to
the review of the APPA Board af
[Mrectors. HEFT s Hscal year will codn-
cicke with APPA’'s, April 1 through March
31. and the HEFT Board will submit an
annual report on investments and an
aulit of such funds at the close of its
fizcal year.

The Role of Fundraising Counsel
Charles Fazio has been in the fund
r.'uLﬂqn.p. Frulii::::unn simce 1904, when
he was asked by Geongetown Univer-
gity, his alma mater, 1o ralse funds or
its Alumni development office. Since
then he has ratsed funds for colleges
and universities. major symphony
orchestras, ballet companies. and resi-
dent theatres (including the Guthre in
Minneapolis). For the past decade Fazio
hay specialized in assodations, profes-
glonal societies, and thelr foundaions,
Fazio's role with HEFT is as the
project directar who put together the
strategy for its creation and implemen-

tation, including the creation of the
HEFT Beurd and fundraising team. He
campares his work with HEFT to the
efforis of a Broadway producer. 71 think
the critics will love it,” says Fazio, "We've
ot a great script and all the credibility
in the warld, All we need now are a
couple of angels” to help us get it on
the stage"

APPA is sending its HEFT proposal
to numerous corporations and founda-
tomns that have shoown a firm cormmit-
ment to higher education and/or facili-
ties. APPA leaders will exercize their
leverage with corporations that provide
products and services to their colleges
and] universities. while Fazio will em-
phasize the importance of HEFT o
various foundations. “Foundations are
going to make grants hased on their
owrn guidelines and whether you satisty
them.” Fazio says. "Corporate fundrals-
ing is based on clowt and if you're doing
something refevant to their bottom
line. If you hawe those two ingredients.
and APPA does, you're going to ralse
money from a corporation.”

Fazio's role will diminish as HEFT
establishes its initial endowment. "After
the first twelve to cighteen months. |
begin to fade into a consultant role. as
1.1'|1'Fu15|.-d 1o the activist rale | pla].' norar,”
he says.

Selling HEFT
One of the most meaningful ways in
which you as an APPA member can
support the Higher Education Facilities
Trust is to understand the long-term
value of the program and press your
vendors to participate. The member's
involvement has a double edge to it
Begin to ask your vendors if their
companies have contributed to HEFT
If the vendors don't know about the
trust, provide some details and contact

Charies B Fazio

the APPA office for follow-up, At the
garme time, f a vendor asks. "What's
this [ hear about HEFTL” be prepared
to discuss some of the programs and
show that the trust is important not
only to you and your institution, but to
the entire higher education facilities
management profession

Don't forget the huge sums of money
you spend annually to dozens of ven
dors that provide products and services
to your institution, Enhancing the
profession through the programs of
HEFT will only increase the dollars
spent by highly trained professional
facilities managers to suppliers of qual-
ity prochacts and services, You have 2
say in the marter

AFPA is the only national organiza-
tion to serve the needs of and furnish
leadership for your significant section
of higher education. The programs of
the Highes Educarion Facilivies Toust
are the primary vehicles theough which
physical plant administrators. institu:
thonal management. public policy mak
ers, and leaders in higher education
will have the research, information,
and educational services needed 1o
ensure that institutions of higher eduo-
cation remain economically viable and
are able po fulfill their missions of teach-
ing. research. and communiry service

The challenge for the future = before
vouL Help us meet the challenge by

supporting HEFT L
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A FOUR-PART SERIES

ON ELECTRICAL ISSUES

he carly electric systems at the
Tmrn of the century were direct

current systems—rthe generation
systems were small. the distribution
network limited, and the voltage levels
were low. The alternating current dis-
tribution systems were utilized around
1210, [t was then realized that inter-
CONMmecting generation sites were recog-
nized for economic benefits. The need
for higher voltages became apparent as
the size of the electric networks in-
creased in size and powwer carrying
capability

Presently. the transmission line
viritage im the United States s 345000,
500,000, and 765,000 volts. For distrl-
bution systems, utilities wse 132300,
60,000, and 138.000 volts. The primary
voltages for medium to large customers
are 13.200. 4,160, and 2 400 walts. It
might be a falr question to ask why the
nigher voltages are used. The answer is
that as the voltage of a cable is doubled,
the power carrying capability of the
cable ts four dmes as much. On the
other hand. as the network voltages
increase, 5o do the amount of design.
installation. and maintenance
The power cables are critical elements

of the high voltage network because
they are the arterses of the system
Traditionally. that is also one of the
system components that receives the
keast attention FH.H'GHI.]"IF because out of

Fdshammad Cayourl is Jesortale sxermitve vioe
peesidenr for Bacilivkes development sod opera
fions af Sen fose State Dmiversity San fose
Calforniz. He has 2 doctorate o efectrical
enginesring snd is 2 Eculty member with APRRAS
Instirure for Facilibles Aanagement

PART 2

High Voltage Cables

slght ks out of mind Because cables ate
ustally i duct banks. and because
imsulation that weakens prior to failure
cannot be seen. inadequate attentlon is
grven o them. It 1s important to realize
that the reliability of the electrical
network can be greatly improved and
costly down time avokded by relatively
low attention to the cables at 3 minor
anmnual cost

Cable Sizing Criteria

A numbes of factors determine the
proper sizing of electric cables: current
capacity. voltage ratings. and physical
strength

1 Current carmying capacity

The current carrying capacity or
ampacity of a cable is a function of the
thermal limdts of the insulation. The
cable conductor is either copper or
aluminum. Based on the conductor
size, material, and the ambient temper-
ature, the cable resistance per unit
length can be calculated. From the
resistance. the cable losses and temper
arure limit are determined. The National

| Electric Code (HECH anad the Insulated

Power Cable Engineers Assodiation
[IFMCEA i:-rn'un:!-l* tables far ampacity o
all cable sizes It should ales be men
tomed that in addition to the steady
state current carTying capaciny of a
cable, its shor cirouit withstand capa-
bility is equally important. This rating
ensures that it can withstand short
circult current without any thermal
damage until the fault is removed by
fuses or circuit breakers

2! Voltage rating

The cable also muest be able re with

by Mohammad H. Qayouml, Ph.D.

Our series began with a discussion of the problem of maintaining clean power. This article will discuss high
voltage cables and their sizing, insulation, and testing.

gtagd the electile fiold stress at the
surface of the conductor. both at normal
and faukted conditions. For a given
voltage level. the surface field stress (s
inversely related to the radios of the
conductor. That is why the size of the
cable iz determined in most instances
by the surface field stress for high
voltage systems: the current determines
the size for low voltage systems
3} Physical strength

The electric cable must be able to
withstand the rigors encountered dr-
ing handling and installation. Normally
cables perform rather well under these
canditions, but anly to a degree. It =
usually these limitations that cause
most problems during installation
These limitations include bending
cables around sharp bends. because the
insulation might fail to re-telescope
when it s restraightened. Bending radia
should not be less than twelve times
ri'w nater i‘ILﬂITII:'rI"'r I."J tI'H" l:l:"l'll.‘hl:': tor
TI'I{' HI]I'HE-'JI:!]I' "ill:h' w.1]| [lrrxxu::'. “t’"L EI.
= indhaced by |'|||[|1n|,=: tension, may nol
be higher than 100 pounds per fioot
Cables have low abrasive tolerance if
dragged along rough surfaces such as
gravel wood, or metal edges. Sharp
edged objects—nails. backhoe teeth.
shovels, etc—can eastly puncture the
cable jacket or insulation. It is important
o keep in mind that cables fail at indi
widual spaots rather than over thedr
Enfine ||fr|gri1. Theredore nn|}' a .11nr=_|r
tnsulation void or a3 damaged jacket
and insulation may cause a cable to fat

Cable Insulation
Paper impregnated lead cable (PILC)
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| amd varnished coth (VC) were the

work horses of the industry since 1910
50 thene is proven empirical data foa
these types of cables. PILC has com-
pound migration problems if used on
vertical risers. Termination and splicing
also are more difftoult and time con
surming and require more skilled per-
sonnel VO cables are relatively more
expensive or the quality of the dielec
tric buat dbo ot have the compound
migration problems. The combination
of ¥C cables for vertical risers and PILC
for horzontal mens has been wsed suc
cessiully

During the past two decades the
petrochemical industry has introduced
a variety of polyethylene compounds as
insulation materials that have good
insulating characteristics; 1.e. high
modsture resistance. low temperature
characteristics. high ozone resistance,
and more abrasion resistance, Thess
cahles are ||E::'nll'1' in WL-||_-;|'|I: Campa rexi
to PILC, and terminations and splicing
are relatively easier

Two types of insulation, ethylene
propylene rubber (EPR) and cross-linked
polyethylene (XLPE), have gained wide
acceptance. EPR cable has better corona
resistance than XLPE: it has high heat
resastance and requires less insulation
material This resulis i lighter-weight
cable. XLPE cable has high mechanical
strength, high resistance (o molsture,
sunlight. hear. and electrical tracking
Both EPR and XLPE have very good
charactenistics. but prefeming one over
the other has been a subject of con
troversy among design engineers. [t
should also be mentioned that EPR and
XLPE hawve some undesirable character
iwtics sich as ]IIH[‘I coefficient of val
U EXPATISI0N, SUSC L']1|I]1|]||'p' [{a]
iomsization. and will melt down at over
L0, Even with these shomoomings
they are peeterred over PILC and VC
cables in most instances

Cable Shielding

Im addition to the insulation materal
over the cable conductor. there are a
number of additional layers over the
insulation to protect it against physical
and environmental damage. IT the line
voltage 5 over 2,000 valts in masi

| cases and all cases over 8,000 volrs and
below 35,000 volts, there will be a
meial shielding layer between the

| outer jacket and insulation. Shielding is

aither a thin (0005 inch) copper tape o

concentrically wrapped copper wires.

If the ebectric field is intense for
unshielded cables, surface discharges
will take place and cause lonization of
air particles. This will generate ozone
whtich will deteriorate cable insulation
or jackets. and leakage current will be
induced if cable surface is moist or
covered with soot. salt. or dirt. Thus,
for operating voltages of over 2,000
valts, shielding ts required if the cable
is in damp conduit. the environment is
| dirty (containing soot. salt. or grease)

[%¢ 13

i T e

termination materials available for
different types of cable insulation. PILC
cable splices use lead splices. while EPR
and XLPE cables use certain tapes or
heat-shrink jackets. The terminal ends
of a cable undergo a higher electrical
stress concentration at the end of cable
shielding. This stress can be relieved by
installing a stress cone, It is a field
assembled insulation, built up in the
shape of an inverted "V all around the
cable with shielding braid. The stress
cone can either be preshaped insulation
kit or basilt up h-1_.l wmﬁrﬂ insalation
tape. For PILC cable and all cardoor
installatioms, the cable has o be termi
nated with a pothead that congists of 2
housing flled with diclectric Muid

DM TG AT
':lluh:.q'q:rq

Figure I—Typical Section of High Voltage Cable

ar radio and TV interference i ax
pected

The metallic shieldings create uni-
form capacitance berween the conduc-
tor and ground. thus eliminating surge
potential butldup within a cable. It also
redluces incoming surge potential on
insulation, confines dielectric field tw
the inside of cables, provides increased
safety to human life, reduces the haz-
ards of shocks. and eliminares radio
and TV interference. It is important to
make sure that the shielding s always
at or near ground potential by having
adequate connection berween shield
and ground. An ungrounded floating
shield can be more hazardous from a
safety standpoint than unshielded
cable; and if the shield punctures the
ouler |-:|.*I_ the n'sl;llt.:l.nt |:|:|5r_h,:|rg|:
may cause heating and burning

Termination and Splicing

There are different splicing and

whare cable 5 rerminated. Potheads
sedl cables against molsture and
mechanical damage

There are different splicing kits
available, and mamafacturers have a
wide variety of techniques for splicing
Therefore, it is important o first make
sure that the proper size and type of
splice is used for every situation, that
the manufacturer's recommendations
are followed, and the work ts performed
by skilled personnel. Cable splices and
terminations are usually the weakest
points in a cable system. so adequate
attention has to be devoted during
Inatallation amd .11|:'|:lwq|.||:'nl frainte
TN

Cable Failures

The major cause of electrical fatlure
is the breakdown of insulation due to
ahsorption of molsture, dirt, grease,
excegsive heat, overvaltage, and aging.
Moisture and dirt can cause leakage,
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Flgure 3—Typical Section af Cable Splice

which in turn resulis in tracking and
eventual fashover. Any insulation
delormities during manufacturing can
create alr pockets and insulation vodds
that will result in a premature failure
High electrical ield stresses cause
insulation failure. The high electric
stress loniees alr partiches amound the
conductor and coromna will reswle
Corona will eat up the insulation and
produce ozone. The cable insulation
will deteriorate and flashover will
e H

If a cable energizes an unloaded delta

T HRLT-LAPPED
LAVERS MANTIN ThPE

- Fmsdruad arwl ek

Bigure 2—Cross Section of 4 Pothead
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transformer, the inductance of the
transformer and Lapactlance af the
cable may experience ferro-resonance
Ferro-resomance causes overvoltages of
fioner 1o six thmes normal voltage, which

can cause a cable flashowver.

Locating Cable Fault

Whenever a cable insulation breaks
dowarn, ie wall result ina low o high
resistance fault. The difference is
whether the conductor and outer shield
are touching of if there is some resis-
tance berareen the two. A thumper is
used o locate the faule. The principle
ot operation behind a thumper Is charg
Ing a capacitor to a predetermined DE
voltage and connecting in series with
the cable through an adjustable sphere
gap. The sphere gap determines the
preset voltage vahae

When the capacitor reaches the
preset voltage. the capacitor is instan
taneously discharged and voltage pulse
iz sent along the cable to bombard the
fault. 1T the pulse has sufficient mag
nitude, it will break through the insuly
tHon across the Bule As the CTIETEY
puilse flashes across the fault, there will
be a boud notse. and the fault location
can be determined. If the cable s damp
deeply buried. or fully shorted, it might
be difficult to hear the audible noise. A
thumper detector then can be used to
pick up the signal adiated along the
cable,

Cable Maintenance
It i5 a common saying that a chain is
as strong as its weakest link. Inelectrical

FERFORATED ST

(0 HALT-LAPPED LATEN SHELDING BRAID

SYEiCms the weakest link i ||r;|.|.|.]E:,.' the
power cable. Even at normal conditions
an electrical cable experiences stress
that gradually weakens it and eventu
ally leads to failure, Other factors that
can speed up the insulation deteriora
tion are moisture and dirt greaze. sun
]lghl heat presence of azone. vibratios
and power surges. Therefore. the am
bient conditions have major tmrpact on
the rate at which the cable progressively
wieakens

Under narmal conditions, an extra
10°-15°C temperature rise can reduce
the average life of insulation by half
The type of load that it serves also
has an impact. For instance, if the load
is constant with I.I'II-I'\II‘||I.II:I'II lenwi-lewal
switching surges. the average life of the
cable will be longer than the identical
cable serving large motors with across
theline starters with intermittent
loads. or if the cable s subject toa
higher level of lightning surges

[Il'-illl.lt:ll'll:l S0 TSRS LIS I::I :W'FH'IHI.I'IE'
electrical current by insulating material
Th.l' it r-i'r I'Ill.'ul.‘-ul:ll.'l.ﬁ resiSiance 15
I.:"]ll'l'l!’i. 'r'«"]']l': I'I 15 ||'|t' résiskance |.|E of TTLA-
terial if an applied voltage of one volt
can Induce a ourrent of one ampere, [Fa
small insulation crack is caused by one
of the previously mentioned causes. a
lonar resistance path to ground is created
This will increase the leakage current
and overheat the insulation. resulting
in a [urther reduction in resistance o
ground

This cascading effect will continwe
umtil calbsle insulation fatlure, Testing
rablies in most cases can anticipate
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cable fatlures; if historical test data is
kept over a period of tme it is easy to
see If the drop cable insulation value is
due to normal aging or is at the brink
of failure

There are three common insulation
tests: insulation resistance. dielectric

absorption. and high potential

Insulation Resistance Test

This test will determine the insula-
teon resigtance between the conductor
and ground. A megohmmeter is used to
measure the resistance. It is basically a
high voltage chmmeter that consists of
a small BC generator and a milliampere
mieter. The generator is hand cranked
or driven by an ebectric motor, the
latter being preferred for consistency of
rotor speed. Usually megohmmeters
have ranges from 100 V-5000 ¥

A pood insulation is indicated by an
initial dip of the milliampere meter
pointer toward zera, followed by a
steady rise, The initial dip is due to the
capacitive effect of the cable; however,
il the pointer makes slight varitches
down scale, it implies leakage of current
along the surface of dirty insulation. In
order o compare the insulation with
historical recosd, a spod test |5 per-
formed. In other words, the megalim
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TIME MIKUTES

INSULATION RESISTAMCE MEGOHMS
Figure 5—Resistaroe va. Time

meter is applied for sixty seconds and
the reading is recorded at the end of
this time. According to IEEE 43, the
minirmum acceptable value of insulation
resisiande i% one rrurgnh:rn peT 1 OO0
volts of rated operating voltage. For

| imstance, ima 15V cable the minimum

.u-.:-pl!ahli." edistance (8 15 1'.|1.-e'1¢-::l|'|m. All
spat test readings should be corrected
ter a base termperature (Le., 40°C) using
the manulacturer's correction factor
curve. & gradual decline of resisiance
with age b mior il |'|u1.-.-'t'1.'|.'-r_ a .-\.-1|-:!|_||:n

EXAMPLES OF CABLE TESTING EQUIFMENT

decline means an insulation failure can

be around the corner

MMelectric Absorption Test

A diglectric absorption test provides
better information than the insulation
resfstance spol test and 1= consideralbly
loswger than the insulation reststance
test. Since the ourrent is inversely ne-
lated with time, insulation reststance
will rize gradually for a good cable, but
tf (t tlartens rapidly will indicate other-
wize, The Insulation resistance is plot
ted agaimst time on a log-log paper as
shown in Figure 5

The ratio of ten minuates to one mi
nute resistance is known as polarization
index. A polarization index of two or
higher reflects good insulation

High Potential Test

The above baro tests cannot deter
rvinee the dielectric strength of cable
insulation under high voltage stress. A
high potential test—aor “hypot test™ for
short—applies stress beyvond what 2
cable encounters under normal use. A
:I'l.:,.Tu_'lt test s the .;_;||-||_-!|.- way to obtain
positive proof that the cable insulation
has the strength to withstand overvol
tages caused by normal system surges
There are two types af |!'|1_,-'_|1-:1r tests, AC
and DC

Figure 44 —Megohmmeter

Figure 48— Povtabie DC Hypot

Flgure 40—Cirbde Thumper
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AC Test

The AC hypot test has a longer his
tory and is more universally accepted
One reason for this is that the AC test
iz almost exclusively used for insulation
breakdown. AC hypot is basically a go
no go test, It determines if the leakage
current is below a certain Hmit ar not
but cannot determine quantitatively
hoaw gn:'-c! or bad the insalation 12 The
nime rﬁ:ll'.l!l:'l.l Lo ]:-r'r|-::-r|.'|'| an AL test is
much shorter than the DC test, because
unlike the DC test. the woltage does not
hawve to be applied gradually. The tnsu-
L'I'.'Ii'll'l Slress 1% J'IJI |II|.'|J. 11 h‘l."u I'I i\.?]ul Til it'h
.|:|:r.'._:| the calle ;,:||.n-.\- ricd B ta be dig
charged afrer the test

On the other hand, due to cable
capacitance, the reactive current s
usually higher than the leakage current
which is the concern. In addition. if the
test is extended for a period of time, it
can damage good cable. Thus the AC
test 15 viewed as being a destructive
test. One application in which the AC
hypot test s used almost exclusively is
the factory test by the cable manufac
turer before it is shipped from the
factory. The main reason for this test
is to determine if the cable insulation
has any discontinuities. wodds. or air
pockets

DC Test

[nlike the AC tast. the DO tett can
provide more quantitative information
on cable insulation. Since much lower
power bevels are needed, the risk of
shock hazard to the operator is less
Thiz tegt will not d.lrn..:gc- the cahli
insulation doe to dieleceric heating
coTana cutting, or reversing action of
insulation stress.

On the other hand, the DC test re-
quires moge time o pertomm becauss
the voltage has to be increased gradually
to the maxirmum level in about ten
equal increments. In each step one also
has to wait long enough until the trans
ient charging current drops to a steady
state and one is convinced that the

FACTLITTES MANAGER
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Flgure —Eqinivadent Circndr of 2 Cable

insulation has not broken down. The
D4 test is used after cable installation
and as a periodic maintenance test
The equivalent of a cable is shown in
Figure b

According to Figure &, total current
has the fn]lu:fwmu Five Ccomponents

1. The Capacitance -:'|'|.1rgln.._1 current
. = Ee " /BCwhere
R

E = applied voltage
B = [esl Circuil resistance
C = cable capacitance
1 Time El.lpﬂ-l!d e 1he 1.'11[I.|.Ht-
charge
Therefore, this current component (5
an exponentially decaying function

2. Absorption current is

I = k; WOT " * whers

V = incremental changs of valtage
K;. E; = cable constants
t = ume clapsed since the voltage
change
This iz also an exponentially decaying
fnction, which m'lrm;il_l'!,' |'|.;5 a hlghﬂ
time constant

3, Leakage current is [, = E'R where
E &5 the applied voltage and R is the
cable resistance plus the rest cirguit re
SRS,

4. The tontzation curent 1 & des to
lonizing alr arcund the cable which

LEHT

=T

constitutes a discharge or spark and
flow of corona current. The magnitude
af 1, depends on ambient temperatire
humidity, and pressure

5. The surface leakage current [, iz
due to surface resistivity

Therefore, the total current measured
by hypot test s the summation of the
above five currents as shown below
graphically

'I:';'r. 'JIJ -'Ir-'r."'lr

The current of interest in the test is
the leakage current. That is why steps
have to be taken to segregate this com-
ponent from the other four. Therefore
if one waits a few minutes, I, and [,
e ay with time T|'u= '\.'||r|'.'||:|: .:|n|1 1ol
zation currents are smaller than the
leakage current. They can be bypassed
by installing corona guarding

Figure 7—Time va Current Characteristic
W Cabiles

VTN

amd surface |r.1.'l:.a|:e;-e' ﬂll.‘lrl.l. circuit as
shown below. According to NETA. the
maximum allowable leakage current
for new cable |5

L= _E whpepe
& log oy
E = test voltage
K = spex ific insulation resistance
'-|-:| E -:E_-_. = oater and taner diameter of

cable insulation




il FACILITIES MANAGER
Testing Procedure Figirre QA —Current vs. Valtage for DC rabsle test 'I.'I'I||‘..:|EI:-$ hasesd om insulation
1—Before the test equipment is Hypot Test thickness, This is because for a given
connected, disconnect both ends of a insulation material the AC woltage
cable from the test of circuit permit is constant. This determines the
2—Clean cable termination bushing | . voltage level that the manufacturers
surfaces and cover bare conductor sur Em .: = LT use for testing the cable before shipping
faces g . . For field installation test. a maximum
3—>5et corona guard and surface i“ o 2ooBl | value of 80 percent of the factory voltage
leakage circuit. " P test is used, The subsequent mainte
4—Connect the test leads to one S0 e nance tests require 60 percent of factory
cable phase. = voltage test, which is about 160 to 170
5—Apply grounds to all compo ST T 01T 17 ThEEovoits | percent of operating voltage. There is
ments of the clrouit no general agreement on conversion
&—Apply the first voltage step. v factor from AC to D test woltage, but a
7—Wait at least five minutes and = factor of 1.7 to 3 is used in the litera-
record the current at the end of five mi = Eure
nutes = Az Far as rest Frequency Bs concerned
&—Flot the voltage against current & empirical data indicates that cables
G—Increase the voltage one step. % have a higher failure rate during the
|3—Repeat steps six. seven. and 100 first two years of service, generally due
cight a0 to cable weak spots and defects during
11—5top the test if there is an indi ; manufacturing. The DC test is not very
cation of insulation breakdown as E"‘ effective at installation because it fails
shown in the graph below kil I to detect moderate cable imperfection
I2—Maintain the highest voltage oo for a new cable, But after the cable is
step for at least fifteen minutes [ S0 energized with AC power for a few
13—De-energize and discharge the 40 months. the DC test can provide ex
cakde bofpee IJ1EI'_I'_II1.I'II:'|:111'.|_E e et In I:TI.‘:I'I'I-:|1_." wvaluwable data. It is recom
equipement a1 mended that mew cabiles be tested
1l vearly for the first two or three years
Test Frtqmtr and 'H"ﬂll.lltl. a ansd then rested EVETY five or six RIS
IPCEA ([nsulated Power Cable En- TIME [H MINUTES A typical graph of cable test failure vs
ginters Assoctation! generally sets up ] 2 | 4 f cable age i shown in Figure 10
CORONA -
o— E
Y
| S
[=]@ | - g
T =
{ = |
@k 5
A G A -
~GUARD 1 2 3 45678910 20
) YEARS
Figinre 8— Typeical DC Hypot Conmection with Serfice and Corong Ring Figure 10—Probabulity of Cable Failure vs. Service Life
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[ Ting the past few years there has

been controversy and debate about test

frequency and test voltage. Some peogple

believe that frequent testing will put
nchee strews on cable insulation and
will result in premature failure, The
fact remains, however, that a systematic
cable testing program can, on the aver-
ape, rechiare i service Fatlures |:l_'_a' i
factor of nine to one as opposed to no
test program at all. For more up-to-date
information on cable testing. refer 1o
"IEEE Guide lor Making High-Direct-
".'n;h]l;ngu Tests on Power Cahle Systems
i the Fleld ™
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The Cogeneration Project

his paper deseribes the Carmell
| Tiniversity central hcﬂlmg |'||.a|nl_
[CHP} operation, provides a brief
summary af the evaluation of the vari
ous options for cogeneration. and de-
scribes the cogeneration project under
ComSIrsCTidn.

Cornell University Campus

Comell Dniversity is a private, non
sectarian university and is the land
grant imstitution of Mew Yark State
The muain campus is in Ithaca, a city of
29.000 in the Finger Lakes region of
upstate New York. The campus covers
740 acres on a hill overlooking Cayuga
Lake, There are more than 400 buildings
on the main campus

The wetal student pﬂ'pul.‘lrmn ak the
main campus has grown fram 16,300 in
1973 to 17.400 in 1983 5,800 students

are housed in dormitories on campus
While there may b amy increase in the
number of students housed in dor
mitories in the future. there are no
plans to significantly increase the total
student population, The faculty and
staff personnel total 7.450
Central campus buildings are served

by steam from the central heating

| plant. For air conditioning some build
ings have individual systems. but there
is 2 central chilled water system that
SETVES [TROre I:."L;n. E-I"\'EI'II:'!.I' |'||.|l||:EInI;._:5
With the exception of a 1 MW hydro
plant. all electricity is purchased from
the local utility

Load Served

Export steam from the CHP |5 used
for space heating In approximately 218
buildings on campus, with a total floor
area of about 8.7 million gross square
fest (B GSF) The steam. at reduced
pressures, is used directly i radiators
and air handling coils. or it is used
indirectly n hot water radiation sys

Rabesr Alead iv seriior enginest in che Facilivies
Engpiosening Deparrment of Corned! [niversiiy:
Ithaca New York, This articks weas preserdvd
ar APPA's T3rd Anmial Mlocrang &n faly 1985
hut was nor inclinded i the Procesdisgs of the
Annual Meeting

at Cornell University

tems. Other wuses tor the steam include
domestec ot water prodiwctbon, dindang
uses, anid some research process eguip-
ek

Steam Distribution System

Steam 18 distributed 1o campus biild-
ings through approximately ten miles
ol main steam lines. In most cases. the
plpe 15 disect burbed underground
Several types of pipe and insulation
have been used since the original steam

| limes were [nstalled in 1922, The most

recent standard for steam lines specities
steel pipe. a composite insulation, and
pittwrap covering. Insulation standards

| ame B-11 for pipes gix inches in diameter

and larger. and B-8 for pipes smaller
thamn six inches,

The current standard for condensate
return lines calls for fiberglass-rein-
torced plastic (FHP) pipe. ureatoam
ingulation. and PUVC covering

History of the Central Heating Plant
The central heating plant consists of
a primary structure, constracted in
1922, and several support operations
The original facility had five Babcock &
Wilcox (B&EW Sterling bollers and one
stack (west) They were Coxe traveling
grate botlers bumning anthracite coal,
aperating at 200 psig and rated at 28
kpph each. In 1930 an east stack and
rwo BEW bollers were added (Botlers 6
and 7) raved ar 35 kpph each. Thess

| botlers were also Coxe traveling grate

boilers for anthracite coal.

In 1949 Boller 8 (existing], with a
Riley-Harrington traveling grate, was
added {see Table 2—Summary of Exist
ing Bollers). Boller 8 was originally
designed for anthracite coal and steam
production at 900 psig. 825°F, although
it has never been operated to produce
steam abowe 200 psig

Im 1968 two of the original BEW
baoilers were removed (Boilers 1 and 21
and n.-|_:||.=|: i with BEW bailers with
American Engineering Company Vil
ragrate stokers (mow Detroit Stoker
Company) for bituminous coal firing.
These units were some of the first

| was replaced with a new 90 kpph Zum

by Robert K. Bland

water coaled ‘r.-'l]_:lr..}.-,g'r.ﬂr stakers.

During the perod 1967 o 1970,
several boller additions were made
because of the availability of inexpen
stve oil and gas. Boiler 5 lexisting gas
boiler) replaced the old Boiler 5, and
Boilers & and 7 (existing package gas/oil
botlers) replaced the older coal boilers
Bodlers 3 and 4 were removed and not
replaced. In addition, Boiler 2 was con
verted to oil firing in 1976, because the |
bailer had operation amsd air ]_:I-;:l|t|1r:-:1r|
comtral equipment deficlencies and
could nio longer bum coal

In 197576, several changes were
made to upgrade the operation. Bodler 8
was converted For firing bituminous
coal and auxiliary systems were up-
graded. A new coal storage area was |

[ bailt, Ebectric cirowtts and water treat

ment were also upgraded
Finally, in 1981, the BEW Bodler 1

boiler spreader stoker for firing
bituminous coal

Bailer I Boiler 1 is a Zurm (1981
coal-fired. spreader stoker. continuous
ash discharge unit with an economizer
ratéd to generate 00,000 kpph of
superheated steam at 400 psig and
550°F. It is presently being operated at
200 psig and 480°F, It does not have a
combustion air heater. Controls are
.:n.ﬂng alectranic. The scomomizer was
replaced in 1985 with an extended
surface economizer

Holler & Boller & 45 a Riley Stoker
(1949 coal-fired, traveling grate with
alr prt-ht-.a!rrﬂmj aronomizer, rated fo
penerate 190 |i:|:|]:||1 af superheated
stearn at 900 paig and B25°F. It is pre-
sently being operated at 200 psig and
S00°F. Controls are the original
pocumatic

In 1976 the ignition arches were
reworked to permit bituminous coal
firing. and a secondary mechanical
collector was added. In addition, the
lower side wall headers. the super
heater. some comvection tubes, the
econamizer (due to erosion from im-
proper soof blowing operations), the air
heater, and the 1 D. [an were all replaced.
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History of Electric Generation

Hydroelectric generation at Cornell
I;h;-;_aan in 1005 with the installation of
the Fall Cresk I[7‘|i|-::l'|:l|.m|! writh an
installed capacity al 125 kW, A 450 kW
synchronous penerator was sided in
1913

This hydroplant carried the complete
||:|.]d c-d' rh;- cnn:ln:.rwn:! CAMEpUs until
1028, when the CATPUS Was comfnected
to the electric lines af the Associated
Gas amdd Electric Company. The AG&RE
Company provided peak and standby
power, when required, for the endowed
campus, AGEE henaghit power from the
Cornell plant the rest of the time,

Twao 300 kW synchronous hack
pressure seam turbine generators
operating at 200 psig throttle, were
imstalled in the central heating r.lLl.nI! in
1540 for power generation

Chie to the decreasing cost of el
tricity. and wutility penalty clauses for
generation, the Ithaca Falls plant was
shart down in 1955, the Fall Cresk h‘!.'lil'l:l-
plant was shut down in 1960, and the
central heating plant generatons were
disconnected in 1970 and Later sald

Campus Distribution of
Electric Power

Ebectric power is supplied by NYSE&G
at 13.2 kV at separate substations for
the endowed and state campus. Power
is distributed in underground duct
banks at 13.2 kV and 2.4 kv

Fuel Use: Boiler Dispatch

Flguse | shows historical heel use, as
measired in total annueal million therms
foe |.u.'|1. FRES anid all, The increase n
el R after 1981 = due to the addi
tion af Bodler 1 and increased duty on
Bodler B

Figure 3 shows an approximation af
actual beiler |‘|:::E|.|14_|'| iri thie CHP when
bath eoal badlers are available, Bailers
are dispatched according 1o the load
range

During the summer months. when
loads are below 65 kpph. Boller 1 can
meet all steam loads and demand
swings

Between loads of 65 1:'|'||,'.||'| and 100
kpph. an additional boiler must be on
line. The load iz =Hll too small to hawe
both Bailers 1 and & on because of the
minimam continuous capacity of aboul
7% kpph preferred for Bodles 8. A gas
baotler is kept running at an average 25
kpph to respond to steam demand

Between steam loads of 100 and 145
kpph. Boilers 1 and 8 can handle all
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steam loads and swings. Above 145
kpph. the two coal bollers cannot
adequately respond to load swings. so
that a gas boiler iz on-line at an average
25 kpph. Between loads of 225 kpph
and 345 kpph. it is necessary to have at
least four boilers on-line. and above
345 kpph five boilers are kept on-line.

Cogeneration Alternatives

The following major alternatives
were studied for steam generation:

1} & new coal-fired plant operating at
E00 psig: inchuded were four coal-fired
spreader stoker bodlers with dry-gas
scrubbers, and one gas/odl botler for
standby.

2} Existing baillers in the central
heating plant.

3} A new coal-fired boiler added to
existing boilers in the central heating
plant

This study was somewhat compli-
cated by the fact that Boiler 8 {s rated
at B0 psig. Boiler 1 is rated at 400 psig,
and all the remaining boilers are rated
at 200 psig. A new boiler could be rated
at either 800, 400, or 200 psig. This
increases the number of cases that are
possible for cogeneration. In addition,
all existing boilers have different
lifetimes and projected maintenance re-
quirements.

Two main types of turbine generators
are congsidered:

& Straight non-condersing (SNC)
turbine generator. This is also known
a5 topping or backpressure turbine.

The different inlet conditions evaluated
ares

1) 200 psig. 475°F

2} 400 psig. 550°F

31 800 psig. B25°F

The outlet pressure is 100 psig [nom-
inal} for expart to campus.

& Simgle aufomatic extraciion com-
densing (SAC) steam turbine generator.
The inlet steam conditions are elther
400 pslg. 530°F or 800 patg. B25°F,
depending on the case. Steam ks ex-
tracted at 100 psig for export to campus
and feedwater heating. The condenser
flow has an average backpressure of 4%

Several sizes of each SMC turbine
type were evaluated The sizes of SAC
turbdmes evaluated are lizted in Table 3,
Table 4 lists the cogeneration case
studies without the addition of new
boiler capacity.

Economic Evaluation
Cornell University is a nonprofic




= FPRING 1987

FREE...
Steam

Temp
Calculator

TiEPIME-E -
THE

GASKET
THAT

dons nod LEAK

SEFNELEEE T

. ]
+ FEAEENATURES T0 BT

PACKED WITH
INFORMATION TO
HELP YOU MEASURE
THE PERFORMANCE
OF YOUR BOILER

Helping you with your boiler is our
business, Topog-E Gasket
Company pioneered the

Hubber Boiler Gasket

nearly three decades

agt. Today we offer you

the Warkd's best quality

Boiler Gaskets,

# For pressures 1o 180 P51 and
temperatures to 380" F

= Easy fo install & remove

#= Mo chiseling or
butfing required

educational institution and as such
pays no taxes, Therefore. taxes and tax
shields from tax credits and deprecia-
tlon were not considered in the
economic evaluation.

In addition. the university is able to
borrow money for investment o bulld-
ing projects [including bodbers and
turbine-generators) at tax-exempt rates.
At the time of the evaluation in 1983,
lomg-term {twenty- to thirty-year) tax-
exempt bonds were available at 9.5 to
10 percent. This is the effective cost of
money for outside debt

An annual rate of 11 percent was
chosen as the cost of money to reflect
the uncertainty in lunding sources and
the uncertainty of the return on invest-
ment funds. The sensitivity of the
investments to different discount rates
was checked.

Discounting & Cost
Escalation Parameters

® General Inflation: 5 percent anmual
rate owver all twenty years,

® Discount Rate: 11 percent annual
rate over all twenty years.

® Construction Costs: escalate
at general inflation rate of 5 percent
annually

® Variable & Fixed OfM: escalate
at general inflatton rate of 5 percent
annually.

® Escalation Rate for Price of Fuels
and Electricity: for all twenty years, the
price of electricity and the price of all
fuels (oll, gas and coal) were aggumed
to hawe a real price escalation of 2 per-
cent annually, or a nominal annual
escalation rate of 7.1 percent

Value of Fuels (1983-84 §)

Since 1984 the prices for gas and oil
have declined. In addition. the price fos
conal has increased becaose lower sulfur
coal (less than 1.0 [b S4B} has been
specified to comply with site specific
ambient air quality constraints. The
average values of the three fuels deli
vered to the CHP in fiscal year 1983-84
(B4 5] were

® pas $5 50 MBtu

& oll 54 0% B

® coal |depending on sulbur concen-
tration)

0.6 1b SMBru  $2 52MBru
1.1 b SMBu  $2 28MBtu
1.91b 5MBtu  $1.90MBru

The low price for coal was used for
backpressure {SHCH cases and the higher

FACILITIES MANAGER

price for all condensing cases (SAC)
The high price was used to reflect site
specific constraints that were anticl-
pated if the amount of coal fired was
gignificantly creased. As shown in
Figure 2. gas and oll prices have declined
significantly

Calculation of Life Cycle Economics

A simple computer model was de-
veloped on a personal computer to
determine the anmaal fuel uee and
electric production for each case. This
model was based on the dispatch shown
in Figune 3.

The internal rate al return and net
Presend value were caleulated based on
present and projected fuel costs and
electric costs, combined with the calcu-
lated annual fuel use and electric pro-
duction. and the capital cost for each
CAEE,

Cogeneration With Additional
Coal Capacity

The existing coal botlers (Boilers 1
and 8| provide about 80 percent of the
sleadm requinsments of the uslversity.
The projected life of these ballers
about teenty years. Additional coal
badlers, whether added at the existing
CHP or as part of a new CHP to replace
the exlzting CHP, would only be jus-
tified by their higher operating pres-
sures for cogeneration, and by displac.
ing the remaining 20 percent of the
gasol fuel,

The study found that new coal boiler
options were not econormically justified.
Increases in cogenefated electriciry and
displacement of gas'oil did not justify
the extra capital cost, when compared
to continued use of existing coal bail-
£1E.

Cogeneration Without Additional
Coal Capacity

Figure 4 shows the electric produc-
tion and the internal rate of returm
\IRR) as a function of the total project
cost. Figure 5 shows the net present
walue (NPV) as a function of the capital
cost.

As shown, the progect (Case 111}
with the smallest capital cost and smal
lest electric production has the largest
[RE. but it also has the smallest NPV af
the SNC cases. Case 220, which invalves
imcreasing the pressure on Boller § 1o
800 psig, has the highest NPV, The
largest PV at 400 psig is Case 2,10,
and the largest NPV at 200 psig s Case
110,
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The cases with SAC (condensing)
turbines had low NPV and [BR values.
The heat rate (Bto/kW-hrl more than
doubled from the non-condensing
backpressure cases, and the additional
cogeneration did not justify the extra
fuel costs and capital costs,

Froject Implementation

Case 2,10 was chosen as the best
case because it did not have the risk
associated with increasing the pressure
from a thirty-five-year-old botler (Boiler
&), 200 psig to B00 psig on.

The project has a budget of $5.4
million. Start-up is scheduled for spring
1987 Flgure & 5 a schermatic diagram
of the cogeneration project.

The key parts of the project are:

1. Two SNC backpressure rarbine
generztors (00 psig throttle, nominal
100 paig backpressurel.
2 Simgle state turhine, 7 MWe
asynchronous generator at
2,400 volts.
b, Multistage turbine, 5 MWe
synchronous generator at
13,200 volis,

2. Steam pressure upgrade (rom 200
pig to 800 paig for Boilers 1 and 5.

a. Boller & This involwes new
steam drum internals and a
new s 5

b, Botler 1: New trim.

3. Steam and Feedwater System.
Hew feedwater pumps, feedwater lines,
and steam lines are required. Inchsded
are:

2. Spray desuperheaters to pre-
went thermal shock to down:
stream lines with a turbine
trip

b. Pressure reducing valve
slatkons.

4. Condensate Polisher. & new zeol:
ite softener is added to polish conden-
Bate returm.

5. Steam Distribeition System Mod-
Hrcations. To modify the steam distri-
bution system from superheated steam
to saturated steam. additional traps
and drip legs were required, In addition,
a study was done to determine the
need for new loops or lines to reduce
the pressure drop in the system.

6. Strwctural Civil Costs A garage in
an adjacent building was converted toa
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FIGURE & turbine generator room. An intercon-
necting walkway is being constructed
MET PRESENT VALUE OF COGENERATION CASES to iﬂ;w access Fr:;n the r:m;.
WITHOUT ADDITIONAL COAL CAPACITY Other associated projects for CHP
[ i upgrade at the present time inchsde

1. Controls: A contrals project with
2 §1 million budget to replace the CHP
controls with a new distribured digital
control (DDC) system, The contrnal
system will include sconomic disparch
2 of bailers, pressure reducing valve
stations, and turbine-generators.

2. Boiler Fahric Filter. A mew fabric
filter will be evected for particulate and
opacity control for Boiler 1. Since 1981,

Boiler 1 has not been fully permitted by
the NY5 DEC because of opacity viola-

tern,

-3
3. Coal Procurement. Because of site

3 L specific dispersion problems. the coal
ol j sulfur specification was reduced from

1.9 Ib& Bty {state-wide average limit}
gl to 1.0 [bSMBtu. The Free Swell Index
- ' . , : 1 , ' was reduced to less than 5.0 to achieve

] ] L] L] L] L] 12 1 better combustion on Bodler & Asa

result, fuel prices have increased. At
present, all coal is supplied from castern
¥enmcky coal fields.

FIGLRE & 4. Elecreic System: A new 750 kW
PROGESS FLOW SCHEMATE: AT MEAN ARMUAL STEAM LOAD chiesel generator is being installad for
emergency power. The medium voltage
L B system is being converted from 240 kV
H:ru.r-.h"{-_hml [ RH0 kv

U EaE . U W
5. Penformarce Dprates for Boilers |
and & An aggressive effort to increase
boller efficiency and combustion per-
.. formance has resulted in increased coal
i) baoiler duty. Efforts included improve-
X ments in control response. reductions
S i excess air levels, and increases in
e | overfire air velocities and amounts.
s e Cornell's cogeneration project was
! funded by a $50.000 grant from the
Mew York State Research and Develap-
ment Authority and two grants from
the Hew York State Energy Office.
$300,000 for the turbine generator and
$200.000 for controls. The rest of the
.. facility was financed through a public
s debt issue.
ey Copies of Cormell's complete cogener-
wasp we werp | AUI00 study are available from the NYS
- BV | Energy Research and Development
[ Authority. Two Rockefeller Plaza, Al-
bany. NT 12223 5184656251, Ask for
"Beasibility of Industrial Coal Conver-
sion at Cornell Undversity.” ]
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Management |

Computer Applications

The U5 Arey complex at Ft. Irwin
California pecently began using a computer
haged facilities information system; the
regiilts have been a deamatic increase in
efficiency and mvings. Ft lrwin located in
thi b.{-.:.;.:'w Desert 150 milles east of Los
Angeles, had boen mothballed several times
since its establishment in 1940, most re
cently for ten years. before the army react
vated it a5 a national training center. in all
the transfers and transitions. records were
bost and maintensnoe became a management
nightmare Before installing the new system
a comyplere invertory and deferred mainge
fance survey was made that was then
entered in a data base. “Before this. our
records were in such bad shape thas the
new [nventony mmed up about twenty
haildings that we didn't even know exis
ed " reports Captain Vance C Johnson
chie] af the project management branch
With the pew system in place, any featare
of the physical plamt can be instantly tabu
Lated. Maintenance needs can be 2 |l1|r|pa1-:d
andl planned for, more precise budger fore-
casting I8 possible. and projects can be
pl:l-ul:l.1.1zr:1:| and e tored with sase

Examining Building Flaws

Dietiled cuse sridies of structural failuses
il bl ding aws are being collected by
the Dniversity of Marviand s Archivecmral
amdl Engineering Perfformance [alormation
Center. Uncler a grant from the Mational
Bareau of Standards. the school e collecting
500 detailed case histories af buildings
throughout the Dnited States that have
demonstrated some sort of structural fafure
Incladed in the collsction are the 1981
Famnsas City Hyatt Regency skywalk disaster
and the 1978 Willow Island concrete coaling
tower collapse in West Virginia. Infarmation
is being gathered on a computeriaed data
base that will have a variety of applications
Architects, for example, will be able to
ook for any history of stroctural Eailure i a2
particular type of butlding that they may be
designing. Regulstory officials will be abls
o look at tremds i codes and standands
|_'.n._'-1.~r||,'|p|,-rﬁ and bailding cwners il be
able to examane the performance of heating
roofing. wentilation, or wall systems. Even
insurance companies may be able to use the
information as a source for developing rate
strsciures. Eventually the data base is
inbended to be accessible by computer aver
telephome lines

Public Relations

The folks in the Dniversity of Yirnginia's
alamnl office like Bill Middleton—espe
clally when be leaves town. Middleton, the
school's assistant vice president for physical
plant, has given the alumni office a standing
offer to give presentations on behalf of the
ool whenever be's traveling on physical

Resources

plant bosiness. They took him up o |t
when he went fo Denver eecently, wheee he
ook some time to give a slide show and
presentation abowt TIA hailL'-‘-nlhp_:-; oA
group of kncal ablusminl, “There aee all sorts of
opportunities tor this.” says Middletos. “We
have alumni all ower the place.” [ts a good
idiea for the school, and a great way 1o get
on the gocd sede of the alumn office

Salar Energy

A half-acre solar pond that will be used
1%} I'u'-lp heat a hog rescarch budlding is in
the works at the Undversity of [Hinois
Urhana-Champaign. The pond uses salt to
siore heat energy—2.000 tons of it. As i
sinks. the brine at the bottom stores the
energy, whilke the fresher water on top
serves as an insulating layer. The salt will
be recycled, and the bottom and Sdex of
the pond lmed 10 prevent sab loss and
groundwater contamination. About 25
percent of the winter heat needed 1o wamm
a building housing 240 Chinese hogs will
be generated by the system. The enengy
will alsa be used 1o dry com. Funding for
the $362,000 project is being provided by
the university. International Salt Company
and Gundle Lining Systems, Inc. The pond
18 wcheduled o 'I"-:qnmpln-n:rl and in opera
Floriy ||:|l thie summemeer of 1008

Mot Memosial

Toeo Marvelous to Demaolish

Undon College in Schenectady, Mew York
is deciding what o do with Mot Memarial
the doemed. 16-sided. Victorian Gothic
building in the center of their campus that
alver 112 years has fallen into 2 senious
state of disrepair. It began in 1875 as a
“Graduate's Hall" in which cerermonies and
hapquets coald be held. At the tum of the
century it was translormed into a library
bui lacer. a5 the books cutgrew the building
amd the stmicture began to weaken, it was
used ag 3 makeshifi thearer. Today there is
4 thester in the round on the frst floor and
a booketorne in the lower section of the
builcling. The upper foors and the dome
have been closed for structural reasons. In
the early 1970% an architectural firm
examined the bullding and wamed that
imirrediate repair of the slabe moofs was
necessary for the building to avoid “demodi
tiom by neglece.” Part of the problem, the
architects noted, was the awkwardness of
the building. Too marvelous to demolish,
an Bi-foot round moom 100 feet high with
two encircling galleries is nevertheless
impractical for many uses. Benovation
woukl also be quite costly: 32 million fos
the exterior and possibly $4 million for the
inssde Tack Hill Union's director of CATHpRIS
operations, sald plans are o completely
rehabilitate the baikding by 1095, the
schools centennial year. The guestion Is
how touse it “We've had lots of ideas.”
says Bl "including things like a computer
center, 3 museam, or a full theater.” Tearing
it down is out of the question since the
building i an integral centerpiece for the
campus. But post what the Mot Bemorial
will hald in its second century remaing o
b ey

Birdproofing

What problem can air conditioning sys
vemns and orchards have in common? Birds—
as the Unlversity of HlinotsUrbana-Chai-
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paign has discowersd. The university has
lorty '..n::',-.' annage imduiced drafe. sedwood
cooligg towers that transfer heat from Its
air conditioming system to the atmosphere
The system worked fine antl the birds—
mostly plgeons—iook a liking o the towers
Bird droppings. mesting debris, mottled
feathers, and dexd birds woald plug swmp
screens andd spray headers, glowing the
witer flow rate and redicing the efficiency
of the eowers. according o James Black
fareman for refrigesation at the universicy
I addition. bacteria would form, CHLESENE
the woed o rot and pesing 4 health hazard

Reaching
to meet today’s fiber optic
construction needs

tor workers. Since removing or disposing of
birds is expensive and wsually feffective
the university decided to constrct Lrge
srreens sround the towers. At lirs? they
used hardware cloth on weood frames, but
this proved expensive and deteriorated
quickly. Copper screening was tried pext
which Lested a little longer but was also
expensive and labor intensive to remove
and replace when doing routine mainte
namce. Finally, reports Black. they discoverned
a palypropolene netting wsed by growers to
pratect frudt on trees and bushes from
birds. The 7/8" sguare mesh can withstand

from the future

Gt your copy of our new siate-ol-the-art catalog Loday,
Call toll free or writs us.
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suntight, iz Hghtweight, and resists mildew
scicla, alkalis aned other chemicals. [t can
also be stapled directly aoto the framing of
the towers and removed and relastened
fpuickly

Master Planning

Cehio State Dndversity is planmdng abead
Thee January 1987 issue of Arhletic Bosiness
reported that last year OSH completed a
comprehensive Eacility constmoction mastes
plan that outlines the university's constn
ticm and renowation projects bor the next
twenty-hve years. The study took one and a
hall years and 5;""1.'! 00 fo complete hn'
that bill represents less than half of
percent of the cost of implementing .I'.-.
first phage of the master plan izself. Callad
the “scarlet phase” it will featare between
40 million and $45 million worth of reno
vablon and new construcikon by 1980, Ohio
State hixs not undertaken a maos facilicy
project In rwerty vears. and Athletic Dine
tor Bhck Bay helseves that Imprronein 1 thie
facilitles ts neoessary for maintaind
an the |'-'la'. ing field. “Schools that have
|I'|.-i.-\.;.l'l|=|||_'-'|l strides in thels -::'\lll'll'\! ICIveE
abilities Im fecent years hawe done &
ater making strong commitmen |.'.- thei
athletic facilitles.” e sadd The BT |-'|.|x-q,'
calls for a multi-purpose athbetic |- ity a
|.!.'I'||L.II1 I|.=|I||I'|H FRlET, A ﬂp "!p\. |I\.I1.'||' ]

||!|_I 1h || VeI fil .Lll' 3 &lE [of & 'H.l,'a'rl'\-\.
r_|_-|||\. !'||.|' o

IIII Irn II ||| ‘u'“ll\.| I I|||J g . I|
fields. practice felds. a cross country courss
and rennis courts. Also induded in the G
phase 15 [acilithes renovation of the Ohio
Stadium. the 51 John Arena, Finch Field
Houase, the golf course, and the ice arena. In
1991 the second. or gray. phase would
begin It calls for completion of the sports
'l.|rk gladiums and completed remevation a
the main stadium and other lacilities ."u.'-.-n:
tant Athletic Director Dan bdsinert has
emphasized that the plan is not a fived
timetable: be sees it rather as a list of
priceities. Funding tor the master plan will
comme from contributions to the aniversinys
capital campaign, which has the goal
raising $350 million for a variety of
academic, athletic, and extracuerioalar a
tivities

Reactor Shiutdowsm
Thee Tindvetsicy of CalifoimiaBerkeley b5
|l|.||'|l'||r|“ to shair dowen and decomamdesion
its nuclear research reactor, acconding to a
reoent report in The Chroaicle of Higher
Ediacation. The .!|1'_|x'| education weeklv
||.I|'\l!|'l.‘| Rideric Park vice-chancellos of the
unlversity, as saving thar the reactor was
be=ing closed due to declining ressarch wse
and political opposition. The reactor has
been a target of criticism ever sinoe it was
opened Paenty vears 3go. Nuclear research
will continwe at the school. bt only with
acceierators that do not produce radistion
Diamantling the reactor could take up to
four years to complete
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Labor Critigues Management

Chace an the Shop Flear, A Wethen' View of
Quality, Prodoctivsty. and Management. by
Tom Jumavich. Philadelphia: Temple University
Press. 1985, 234 pp. $19.04, hardcoves

Teom Jucavech's book Chaos on the ."if.'\.q:'
Fhoor i 5 case history but reads like a novel
Having spent six moaths “on the shop
g, ™ b ks hl:ll.'n'\-'|u.‘l|_tl.'.||‘.l|l.' and hartle-scar
redl {ram his repeated encountess with the
high-speed prodisction machinery and
mire frustratingly. his emcoungers with
AL TReT

The main theme of Chaos (s carrbed
consistently throughout the book and is
illsarated again and again through achaal
experiences with the machines and the
operators with whom Juravich worked. He
'.:l:u,g_gh:-\. with the frustrated macdhine
OpETMOrE who know their machines from
years of operating expersence and who try
1 iemgie e thi operalion and thereby the
compaiiy profln plcture by suggesting betier
ways 1o do things. The operators are pot
ever listenied 1o by MaRAg el

Contemporary literature has numerous
examples of the “deskilling of labor in the
twentieth century.” as furavich calls it The
plant wheve the auther worked could b
cited as i perfect example of the deskilled
jabs abaut which so much has been written
O comes away [from reading the con
vertlca wisdom] comvinoed that linde skill
i& necessary to perfomm most factory pobs

et these ‘stmple” taks aften look guite
different from the shop Boor”

The auther proves his point. at least w
his cowrny sanisfaction. when he ArlempME Lo
o a “simple” sewing opecation. *1 asked her
ter b me hewe to sew. It ook me five
menabes i siw & m.‘gh.' asgeriibl ¥ and i
camme oul completely wrong, It was dear o
me that o worker could mot walk i off the
gtreet. sit down at the machine. and make
her rate” To the usual argument that mamsal
dexterity is all that i required. the author
cltes cases where warkers perfect “ingenious
technique” 1o sccomplish their job. A5 Hme
went on the author “began to see the
women's work [rom the inssde | noticed a
host of skills that lcilitsped production. in
Eace, 1 was surprised how fundamental this
craft knowledge’ was 1o the operaton

Extremmeli irshEresting 15 the disoissson
al The ?r_:rp_ll_l-_'u |||~I|L'||! of Tavlor” Fred
derick W, Tavlor Flul:llnhl'l‘l ks clagssc. The
Prinrcipres of Sclennific Management in 1911
and changed the face of the industrial
wiotld Berevermone But Tavlor's kleas were
g |-|1'||J.|.-~: and tedious and were never im
|-!.=-|1'|4,-|'.||_~r| in the great majority of small
localized manufacturing plants. Some Lnge
firms adopted the ideas proposed by Taylon
baat the bulk of industry, a5 represented by
the smaller plants. was essentially left un
attected

The dramatic suicess of |.].]'.JI:IE!-L"|ILJ.'..Ihlr'|-
yields many interesting points. bat the

chiel reason bor this success, in Juravich’s
opinion, is based on techniques ol produ
tion praposed by Taylor rather than the
prodisct of Exstern ethic. These Tayloresque
texhniques invalve & meticulous attention
ter dletail that Taylor esposed and the
application af these princples can be said
to e thie rool reason for the new Japanese
marnifacturing skill
Juravich takes 5 eritical look at a fairly
recenit industrial phenomenon known as
"quality control
The continuing dedline of basic indusiny
arl the introsion of foeeign produscts moo
or markets Bave stimolated muockh
disoussion abouwt the quality of American
prdslicis The tone of contemparary
advertmsing would seem to indicate that
American imdustry agrees with Bs oritics
The ermphasis on quality in compary
slogams is indicative perhaps of a corpoeate
guilt-comgpler. “Where quality is job one:’
we really sweat the detals
One st wonder if something else i
behind the stress on quality, if perhaps a
different kind of fLaw s being concealed
hany times a quality improvement

FACITLITIES MANAGER 3F

program is tied to improving productivicy

In many ways high volume and high quality
ane a contradiction in ferms: quality pro
grams olten te them together. Recnmse of
this the focus B on workmanship rathe
than on quality. A more apropos description
wonild be 1o call them “prodictivity cecles”
This thesis is supportad by the asthor's
expeniences with quality contral on the
:5.1u|.1 floca. A |.q.:ru|L1:rg.'1q.l‘.J|-¢ i.|'JJ|.'|"-' program
ie in ey cases, the cost to the workens of
their precions craft pride. Wackers are being
checked—and fudged—by somesne wha
does et know or underatand the job aa
well as they do. Their “craft knowledge” of
the job iz ignored or downplayed as not
important 1o the aperation

I his final anslyiis the auther used the
word “lratienal™ 25 3 synonym for manage-
ment mentelity and thetr sttitude towands
wotkers on the prodisciion line. Juravich
fonarsd that moch of the irratonality swhere
e weoebed was due to a management gtyle
insisting on full control of all floor activites
ard seeing workers' craft knowledge as
unimportant. Mansgement embraced the
ironhandied side of Taylor whibe ignoring
the importance he granted 1o craft knowl
I'I.-l.gl'

The author sees 3 trend bete in American
Industry that hoelbes il for oar national
ahaliry o Compete with other nations that
are becoming more and more proficient at
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producing quality products and that are
-.|.]|.'I:.' =-'||..11!|.u.'|:|ll'||'._'. ever furthes thels collective
skills to curpesform this natkon

This nation is at a crisds stace i manufa
faring processes, In one way of anather this
rrisks toniches all Americans, bt ofwsoasly
affects some mose than others We can
come through this time of trial i we realize
that the skills and expertise we need are
rvrn vw avallable o use These skills ane
hidden in the I!Il_‘ld.h tHiom line workers, who
are moew considered for their lowes om the
job rather than for what they know

|uravich concludes, “The managers in this
country. #t present Blinded by thelr own
schemes. possess a souroe of tremendous
potential strength in the workers they
chooss to igmore. It s 2 source they muss
learn to tap before 18 i too late”

Clhacs on the Shop Floor 15 available from
Temple Dniversity Press, Broad & Oxford
Streets. Philadeiphia. PA 19122

—Walter H. Holm

Nirecior of |"|‘1:|.':n'..j| PMlam

Easterm MNew Mexiop Stace r_|r||1.'||_'r:.;||:.'
Roswell, Mew Mexioo

Managing in the Real World

The Realworld Management Deskbook, by
duaren Uris. Mew York: Van Mostrand Reinhold
Company. ioc_ 1083, 912 pp. £24.05. hardoowes

FACTLITTES MANAGER

Daties and responsibilivies of physical
;lLuﬂ directors are olten -:.d!l."gn.'lrlul'.ll."lj Slenk-
Larly to those of managers in industry. The
Realworld Menggement Deskbook offers
modern steategies to belp fulfill these as-
signed functiens, But before developing
strateghes, the author emphasises the need
to anderstand the subtle yet cver-present
underourments within a working environ
ment Uris suggests that in business, things
ane nof a8 they seem on the surface. The
realwoddd of management can be “one of bag
and small injustices. of favoritism. sexal
harassment. of pretense and politkca.” Cer-
talindy. the unkque setting of higher educa-
tional institutions offers a blend of these
ingredients that are usually hidden from
the public. And given a plant director's
relationships with the many and varied
ampects of campas life, reality dictates an
awareness of the workplace. A plant director
must have the ability to sepamte fact from
tction

Few can arguee with the auther's conten
tion that the bosiness world & changing

American business” no longer equates with
“ungualified leadership ® The technological
revolution continues. And even within
plant operations, automation and com
puterization has affected the office, the
bailer room. energy management, security
storercam activities—the list goes on
Perhaps most importantly, relating to and

dealing with pecple problems calls for ever
itcressing skills. Individuality means mana
gersiditertons cannot evoke 3 comamon cune
for all dlz. Employecs ane mone demanding
and af the same time indifferent. “Why® has
bescome the constamt challempe on the
minds of workers

Thues, Uris sets the premise for another
“howar 0™ ook, Hawing read many sach
presentations over the lass several years, |
have found few management theories that
hanee actually been applicable ta physical
|:-1i|!|| operations Yet books such as The
Realtworld Management Deskbook may
odfer keas or thoughts relevant to day-to-
day happenings. An idea’s walue may not be
evident until weeks or months after reading
bt mdeed eventaally proves nsstul

Within the framework of a changing
realworkd, managers must prepare them
selves or be left behind. Professionalising is
s’ prerequistte to managerial success: he
be=lieves managers showld constantly pursise
higher stanclards of perfoomance. Setf-image,
ethics. and emotions are especlally influen
tial in a manager's reactions to prolessional
rrsp‘lns.:l‘.-llnw': Uris condends that self
image and ethics can be refinesd. molded
and thus, professionalized. Such emotions
¥% a conststent positive outlook create a
‘unity of mind and behavior that optimdres
managerial capabilities.” All attribates
interface to create the “professsonal
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Alsn styessed is the manager's need o
upulate his or her capabalittes, especially
future-oriented ones. For example, the
impact af the technolegical revalution
cannot be ignored. Some managers will
only be perpherally changed bus most will
be directly sffected Successful menagers
create an awareness of change. negating
shortcomings affects futune benefins,
Those who try to just “get by for an ex-
tended period of tme undoubtedly will be
passed by. Failure to adjust and readjpust
:-l:rm a lack of foresight that Is inexcusa-

i&h;ﬂmﬂmﬁhﬂuhm:ﬂaﬂm

in the workplace. Hoteworthy podnts in-

Uris thinks new strategies laad e
realistic approsch in motivating employess
Ot discurssion centess on the positive
aspects and pitfalls of praise. Interestingly,
o pitfell commonly seen on college cam-
puises s praising everyone alike, which i

the equivalent of pragsing no one A blanker

uniemeaning praiee of the group by a plant

director or @ president negates the cffems of

the truldy deserving. The use of pradse mis
he precise. more divectional
2} The relatioaship to peers. Flant divec-

tare peed good lateral relations 1o overcome

duily problems as well as major crises.
Jolning forces with peers develops mformal
contacts necesasry for workplace sty i
mat gurvival

3} The hoss-subordinae relationship
[Tris polnts ot that middle mansgers such

&5 plant disectors are themselves sometimes

the boss and sometimes the subordinae
What the manages expects of his boss
likety applies equally to himsell in the eyes
of subordinates. From this vantage point
managers can reap double rewands by the
development of good boss-subordinare nels-
thomns.

A pasticalarly sensitive ssoe stems fron
pex-motivated behavior. As women assusme
rodes traditkonally held by men, sexual
overtones become commonplace. hManagers
st ensuge fair and equal treatment of all
employees. The potential charges of sexual
harassment ondy compound the problem of
doing sa. Obviously. the subject is contro-
verslal The knowing manager muast e
prepaned o deal with it in a systemanic and
eeasoned way so that injustice and destrc
tive consequences can be prevented,” ac
cording to the author.

In his presentation (s covers topical

and relevant ksswes 1o plant operations. And

although mary kdeds are not particilarly
crigimal. they are Liden with & commeon
sense approach to everyday problems. The
book epds casly: the content 18 alten
simplistic. Uris spends a great pam of the
book discussing realworld applications of
his thoughts, but they are often ope-dimen-
slomal. The reader must understand that

ideas presented tn vanous chapters are
actually imtertwined into a complicated
maze of interpersonal feelings and human
relations.

The Reahworld Meanagement Deskbock =
available from Van Mostrand Beinhold
Company Inc_ 115 Fifth Avenie. Mew Yok,
MY 10003

Hohes
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Pirtsburg. Fansas

Dealing with an Adverse Economy

Opportunity in Adversity: How Colleges Can
Sscceed In Hard Times, by [ansce 5 Geedn
Arthur Levine. & Assoclates. San Francisoo

|omsey Bass [nc, Publiskers. 1085 317 pp $2195
hardcower.

This book is about dealing with adversity
i highes education today. The chapters
were written by different authors. all with
different writing styles. tending to make
reading somewhat disgointed. There ane
exteemely well written porteons of the
book, and many of the points brought out
can be applied to management sibuations
anywhere Allin all. the book &5 waorth
wading through to gain the insights offeped

Crnee of the graphic comments in the book
s “Adversity Is of no use 1o the unknspined
and absolutely devastating vo the timid ™
Adversity actually gives managers in any
field an opporunity to exercse thelr own
beand of leadership and initiative. and
shiould be viewed positively ather than
negatively

The maltide of problems facing
colleges and universities today ks well
documented, but also with some redun-
dancy. These problems are identified o
include: a deterioraring bevel of preparation
by thase sudents entering higher educaron;
an emplasis by instinations on competition
rather than cosperation: the temptation o
set standards avd measurements. instim-
tions competing with business taining
institutions trying to artain curricular
panaceas: dedining encollment: the popula:
tiom growkng oder and the demand by
students for job preparation

The highlgght of the book was Chapter 5.
which was written by the pressdent of a
smiall college snd delightful 1o read. He
wrties a great deal like Peter Tewnsend in
Up the Oegamieation and keaves the reader
with a good leeling sbout the writer. He
includes ten lessons from his experiences
that are chear, concise, and appear to be
usable,

Various college or university
are quoted throughout the book, and three
of the ]ﬂuml strchk me as P.'I.l'ﬂl:l.l]:lrl].'
interesting. The first alludes o the average
stay of institution pressdents betng seven
vears “Eventually one manages to make at
least one decisson agxinst the conviction of

virtually every mesnber of the faculty.” The
second phrase describes one of the reasons
a particular college president was replaced:
“He [aeed extraardinanly difficult decisions
consulted widely, and then postponed *
The third phrase is "A president must be
prepared o accept o defeat enginsered by
athers without exposing those who are
actually at fault " These three phrases can
lrlwlhdtnmdhjm:nq:nm}ne

A major adverse factor affecting higher
education iz when the image of an institu
tharen a8 percetved by prospective students is
dlifferent than the mstitution desires. Ope
college hired a consuleant to find out how
they sere belng percetved by prospective
atisdents; what they found was ot to their
liking,. That college was ived as “tradi-
tonal, upexciting. mmnl‘l'td and
restricted to 3 few strong academic areas ™

This points out that the public image of
an institution often does not match the self-
perceived mission, or direction. of thar
institution. Once a pulblic image has been
established. it tends to remain set unless
there 15 an ambitious, self-conscious cam-
paign to change it

The diflerence between the peroeived
irrage by outsicders and the institution's
misEion statement is often quite great.

A good siatement of mission, or of dizecrion,
is important to an insitution 34 well &8
just good mansgement. The satement of
rission should pazallel the pesceived image
of outsilers Well written staterments of
mission establish priocities. definitions,
stanidards. and guidelines. Ways v prepare
mijssion dtatensents are deseribed well @
the book, bt are difffcult and time
CORSUmAE.

Wy overall impression of the materal is
that leaders make the difference, and they
can alver the trends by encouraging mnova-
tion snwd eritical thinking. Lesders ane
canitioned not to talk of seriows matters im
vague generalities or platitudes. Institations
should be mare than mﬂ':lrwa.iherune:
by planning with rather than for, and then
establish priorities. It would help to apply
coping-with-stress techniques to instita-
tiomal sitnations a5 oppossd o individisal
situations.

A consensus emenged that a key 1ss0e in
higher l=aming is not what students should
be exposed 10 and asked 1o reproduce. bat
what students should be able to do sith
thieir lives as a resalt af having gone 1o
college, There are times to join the chors
and temes 1o cake the bead. The book stresses
that now is the time o take the lead and
make opportunities cut of adversity

Opportimities in Adversity is available
from Jossey-Bass Inc. Publishers. 433
California Strect, San Francisco, CA 94104,

=—Dan K. Filkington

Directon, Department of General Services
City of Las Vegas

Las Vegas Mevada
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Classifieds

Available Listings

[ob Openings. Posttions Wanted, Infor-
mation Exchange, Equipment for Sale,
Seminars and Workshops. Publications.
Software, Products/Services, and Mis-
cellaneous. Other listings available

upon request

Rates
Classified line advertiserments: Line ads
are set in 7-point type at the rate of $5
per line or fraction thereof {5-line
minimum charge): includes heading,
address, and telephone number.
Classified boxed or display adversize
ments: Boxed ads are set in 8-point
type with 10-point heads. Classified
display ads must be camera-ready,
black-and-white. and nat longer than 3
inches. The column width is 2-1/4
inches. The rate for boxed or display
ads 15 340 per column inch. measured
_to the nearest quarter-inch (2-inch
minimum charge!
Diisconnts: Discounts and agency com-
milsstons are not allowed for any classi-
fied advertising.
Closing dates: May 20 for the Summer
issue; August 28 for the Fall issue

Address: Send all classified advertise
mients o requests for further informa-
tion to— Classifieds
FACILITIES MANAGER
1446 Duke Street
Alexandria, Virginia
22314-3402

Videotapes
institstional Cleining Techmigees Series. Ohder all

srvrn Bape cumnenily availahle in the weries and reveive
1 climininil

& Chicniafon i Inatiteimnal Cleaning

® [Liily Carpet Makniredsoe

= Periolin Cirpes St nans

% Renilarsd Floon Datly Care (Fard 1)

& Reidlievit Floos. Diily Cane [Pt 01

& fenilarsd Finow: Prriods Restoration [Sivg & Belinhi)

& Fewtroos Samilasion
Bugeelicly peicnd o $105 per Lige (5L TVAFPA members]
pour prae, when yom buoy the enive smies. i3 only
$0. 22850 (S0 0TL AMPA messhers) Specify either 177
VHE o ¥4" Urnatic foomai Add §7 shipping handbisg
by s prepay Chrdier fooes APPA, 1485 Dukes
Sirert. Abreandria, VA 23114

weris—Praming of ‘Wioody Placdy and Seeafing and Sod
dng—ind roccive 3 0% decoent 1§ pencbesd spa
ritely. e coml wenld b B9 (LIRS A PPA memhers
Wah the disioun] you pay enly $297 (5050 S APFA
memhera” Sewvily wither 197 VHS & %9 1 omurdic drermun
ALl §7 hevs mmns prepay
Dhder Inam AFPA. 1880 Dube Stowd Alsasdna VA
paE IER T O]

ManagementSupervision Sertes. Order all four tapes
n the serm—Suodemency! Sfls of Mangging Feopir
Fundamental s of Commmineating With  Peopie
{ining Mowrtrre Docipdine: and Ghang Owiers il diteuc

e

1oy Encilty

FACILITIES AUDIT WORKBOOK
A Saf-Evaluation Process for Higher Education By Hansry H. Kaisar
Fubsbed by i dseacalion of Physcs Pan! Admnsinalons of Lisersbes and Coleges

& -y REPTCR 10 B ine e (il O ot obwisc plant and mstabisng:
e o (g SopEr Incudes are B ilng ke B car b moodes

0% [N APPA i)« 35 wneppeegitandieg 057 by oy of §900 o moss
Mo sl [regiy, Mt Ty i puhine onde

Send onders tn Publications, APPA, 1445 Dule Sireel, Alsxandria, W Z2304- 302

AHA

ticga—and receive 105 disours. Begulbedy $1550 exch
IS0 APTA membersl the enmee weves moy be
chassd for $E780 (SR IIFAFPA membens] 397 -man
format onfy Add 47 shppmghandling ronmembern
must prepay. Oeder from Peblicanions. AFPA. 18 Cralcr
Aitrest. Alemandiia YA ZI504-H2

Publications

Faciliics Ambin Workbesl. by Harsey H Kaissr Hewly
repiinied wirth updated refesence seomon Siep-by amp
ippnaich beles pou i the guaiey of yous phiveical
Pt and eatablish muaintenanoe proanes. inclides sm
pie et Hreeres o e be moodifed 10 any faoliry 535
A2AMPA memberal + §5 shipping hundling: noamem
beets st peepay. Crider from Fublications, AFFA. 1440
Duskie Spveer. Abenandiia, VA 27304 W097

Chemical Hapsrds: OSHAS Hinad Communicaion
Standagd. This indormauen-peden] progras musage
guide hae sverpthing o need o develog pour cwm
Rapht Ao Enow Baining eogram. Inclade o semmiry of
the DSHA standan] formats I mairisming bicardow
chemical planatinn sl iy ol the
Material Salrty Duia Shevt, bresoms, overheud Bangsnen
i, anil posters o the workplaor, S50 (JS0CA PP A e
te=rs! < §%5 shipping‘handling. Order bom Pollications
AFPA L3S Mipke Soreet. Alrwandna. VA ZT104- W67

L0485 Comparative Costs and Swaifing Esport Tov
College and Dndwershy Facllickes. Inclodes enesgy conr
andl comsirngtion e §50 375 AFPA membeis] + 55
shipping ramadling. Suppdementary oppy disk alse awail
able Beguest data exher on ASCH o DunaBase fovma
§15 each Ovder book andor duk fmes Publicaness
APEA 1440 Daikes Sreest Alewandsa WA 12314 3497

Frasoeedings of Ube Tird Ansaal Mecting of AFFA [Im
moving Masagemest Thivugh Mew Technolopes! 131
IFESAPPA membeisl + 85 shipping hunding. Onler
Irin APFA. |48 Dake Seeet Alemindiia YA 22914

Fininiing Camipus Edcigy Conservition Projecin. ]
mion ol eght papers oovesing allesnitive lmdsding
shaied sawings. manisl lease lnimong bosd Band
poeds for seall menlutios nd other ibaieges. £I7
(SIS AFPA meinbenl o 55 rummrm
bess miesl pespay. Chader Irom AFPA, 1940 Delir St
Alenisalrad VA T304 34900

banusd of RBonl Malncenance snd Bool Kepali. Con
tams indepih mformanon pemnent o ool Rspecen
muintenance. epdll, seroofeg. and the e ol prob
lrm i bogi - ups rooling and ashing masenals 37 312
AFPA memben! + 55 sk Aghumlbng noamermisT
mus prepay, Oeder from Pa AFFA. 1838 Dukr
Sowert. Aleganidiia, VA 279143808

Index of Advertisers

Amencan Thermal Products. Inc 2B
AFFA, s
GEW Electric Ca 17
The Geosage Ingraham Corp i
Hall-Eimbrell Environmental

Services 1&
ITEX Corposation tover 4
Eenall hamufactuning Co |
Medeca cawer 2
The Okonite Company cover 3
Page Alamindzed Steel Corporation rd
Topog-E Gasket 2

A ‘ . 4




Okoguard® EPR insulation possesses a unique balance of
electrical and physical properties unequaled in other solid
dielectrics. Okoguard is acknowledged as the premium insu-
lation for critical applications from 5 kV through 69 kV. Okonite
has been commercially producing EPR cables since 1963 —
longer than any other cable manufacturer — and our distinctive
red Okoguard cables are approaching a billion foot-years of
trouble-free service.

Okoguard's superior resistance to discharge and treeing, its
exceptional resistance to heat and oxidation, coupled with
its excellent stability in water and during the rigors of load
cycling make Okoguard the preferred and specified insulation
for power cable applications where reliability is essential
Okoguard cables are guaranteed for problem free service.

To find out more about Okoguard and its premium character
istics, please write for our Bulletin 781.

THE
OKONITE
COMPANY

Ramseay, Maw Jarsay 07445



FACILITY CONDITION STUDY

The PROVEN Solution to Deferred Maintenance Action Planning

This CUSTOMER ENGINEERING SERVICE provides you with facility specifics
and effective management information.

* Detailed Technical Analysis of Existing Facility Conditions

* Project Requirements by Facility and Facility Component

Project Details including Labor, Material, Contractor and Professional Fee Cosls

* Current Code Applications

* Immediate, Shorl & Long Term Budgels

Compuler Database & Software System for Delerred Maintenance Project Management
* Program Implemeniation Services and On-Going Support

For information, please call 1-800-331-1590 or wrile to:
ITEX CORPORATION * Facility Engineering Division

2704 Highway 120, Suite B, Duluth, Georgia 30136
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[ 446 Duke Street
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