AD-A141 878  EMCS msmmm FOLLOV-UP STUDY VOLUME 1{U) NEVCON Wy
B0YD CONSULTING

ANO
MAR 84 NCEL-CR-84.023 REQ308E

UNCLASSI F1ED

mm!ns uuuu GA S BRUNING
F/0 1310




P1]

s == g
= &
li2S [l i

MICROCOPY RESOLUTION TEST CHART
NATIONAL BUREAU OF STANDARDS - 1963~ k)




CR 84.023

AD-A141 878

NAVAL CIVIL ENGINEERING LABORATORY
Port Hueneme, California

Sponsored by

NAVY ENERGY & NATURAL RESOURCES
R&D OFFICE

NAVAL FACILITIES ENGINEERING COMMAND

EMCS INSTALLATION FOLLOW-UP STUDY !
VOLUME 1 OF II ‘
March 1984 ’

An Investigation Conducted by
e NEWCOMB & BOYD
One Northside 75, Ste 200

OneNerae 7. . DTIC_

ELECTE :

JUN 0 6 1384 5

REQ3066-7880 %
E '

Approved for public release; distribution unlimited.

84 06 06 002




.,

90 £ 90 T B = 3
B.F. b .J.N.LJWP o <r.44.4 o dfmq. - = m .osa..mw.oztl-oﬂ.“r&aﬁ!t.i:al}it.nz:dl..’.ls
T T o8 oti H& _. 3 o . n“..l SEN o ‘B P 00D JI0 204 (AORNN) HET = W L,
N&.ﬁ - do ""Il - e
w = cusey fuposnqrs cimsseduse;
= % i VY T yoyunnyey do
-» e— e ————————
S (9exs) JUNLVUIINT L
saniessdun (Z€ ppe Sn3edws [ uml o~ e I 2D L0 wIrA S0 n!
do Joyusaiey ng) 9/6 SNISID % = n.." sy unﬂﬂu n...r.no 198} SR r:
o) JUNLVEIINGL mm..l ) o %60 b . »
P spusA agno et Ss010w 20GTO v o = 1 sy wo “.i w
3 1085 2140 - $1010 JGro ¢ e m.|||l\|. ! 8y 20 n 2
fue suo)jeb 820 sy \ - w S5RYHef|rs [ 5 900uUN0 Piny 0y
b suenb 90°'L nay 1 P Y LT T al SucodsHgn daqy
u s vz vy 2 — fw sy s woodsn an
w0y $eoUN0 Py} €0°0 Py uw 3 = . SRATOR
IWNTO0A - = 19000'2)
o1 Lous vi (6.000'1} ssuuoy ) HII.- - 2 1800} 60 ) Loy
q spunod 44 sweabo(ty o = e By swesboypy 90 spunod 9
20 S00UN0 SE0°0 el 8 Im =_ 8 swued -4 SIOUN0 20
{ibiom) SV @ e frr Ty
sese 92 (zW 000'01) semdey w - = vy snsey o noe
NQE sajiw asenbs o SI9IWO(1X a1enbs P > o N.E. SIAAI0N) sienbs 92 sappus ssenbs N_E
Nv> spseA asenbs Zt S0 Ss8nbs w 3 B mll-l N=. S50 gienbs o”o 1pIeA ssenbs N‘»
ut sayou asenbs 910 $4010W1IU Senbs bt = © W s1u asenbs 600 198} aaenbs ™
t S 4 - e SJ9TOUWIN0 s.8nbs (3] SO asenbs w
vty > =, z ’ Z
w s 90 saswofin wy = .nl.. (mm-(
pA spRA il S0 w =_ E.u siaewojy ”. M s “
Yy 198 e [y rm w o= = ~ ssow spmh
ut sayoul 0 SINAUNRUD wo 2 - w $103WNu [ way 3y
ut sayoul 00 siajauntn ww H .m.lln w £2000wnus S, SHPuy w
HIONIT 5 = HIONTY
10qWAS puts o} Aq Aduynpy Mou) noA usyM oquls T2 joquig puj o) AQ AKinInN  mou) ROA UM jogquiAg
N m|
N —_—

SAUNTENHY 2100 WO SUGIISAIO) BIBuIXOsddy

l'lll'l

b

SYOLIVE NOISHEANOD DNILAW

SUUNETIN DAY O3 SUDRIBAMIOY) Sysunxosidy

-l

M > -<‘.~ !
L YRl E
P MU - S




I - -
! -
Unclassified
SECLRITY CLASSIFICATION OF Twr5 PAGE ‘When Nata Frtered)
REPORT DOCUMENTATION PAGE I LIS R L
T REPCAT NUMBER 2 GOVT ACCESSION NO | 3 RECIPIENT'S TATALDS NUMBER
CR 84.023 (> ANIS T8
4 YIT_E ‘wnd Subtitle 3 ':V.VPE Q]I’ REPOAR™ A PEMCT TJIVERED -
, . : _ ina
| EMTS Insta}lat1on Follow-up Study Apr 1983 - Mar 1984
' Volume Io 11 6 PERFORMING ORG REPSRT m_MBER
; T AUT-OR s B CONTRACT DR GRANT -.\.uscnu‘_—]
I Steve Bruning REQ3066-7380
I * Newcomb & Boyd *™* I T AR TS
One Northside 75, Ste 200 £0371-01-221D
§ Atlanta, GA 30318
i 1 ZONTRDL . NG OFFICE NAME ANC ADDRESS ‘2 REPORTYT DATE
| Navai Civil Engineering Laboratory _March {%??E
; Port Hueneme, CA 93043 D T- S
T4 MON TORING AGENCY NAME & ADCRESS/ ! titferent from Contrailing Otirres 18 SECyUR(TY CLASS ‘of this repor?
Navy Energy & Natural Resources Unclassified

R&D Office b —
: . . . . 188 DECLASSIFICATION DOWNGRADING
Naval Facilities Engineering Command ~EouLe

4

16 CiSTRIB_T "N STATEMENT Lf ‘hia Reporr.

Approved for public release; distribution unlimited.

|
L 1T SISTRIBUTON STATEMENT /of the sbsreart en‘ered in Black 20, il diiterent trom Reporf)

‘@ 5 PP _EMENTARY NTTES

‘9 wEs WMTRADS Joantinue om reverse side rf ne- essary and dent ly by Licik number

EMCS, energy monitoring and control systems

20 ABSTRALT 'Lontinue on reverse side (f necessary and den/ify Sy block number:

1“'
This report documents the Kings Bay Master Plan/Feasibility
Study for implementing EMCS and follow-up visits to selected
sites. Probable causes for the success or failure of EMCS

4 and possible cures are discussed.

}

.Y v

B B DD .75 1473 enmionor dwovesiscescuere Unclassified
;'J, s SECURITY CLASSIFICATION OF Twi$ PAGE (When Date Entered)

r > —— ? A
¢ . ) [

- . T

il e . Y. --= —_‘«',b.:::i’}.ﬂ_n.,_:....t

- -



sk

-

b

Table of Contents

VOLUME I
1.0 Introduction

2.0 Summary of Past Investigation

Findings/Recommendations

3.0 Follow-up Field Investigation

Findirgs
4.0 ¥Follow-up Investigation Recommendations
5.0 Exhibits
VOI.UME 11
APPENDIX

A, Past Investigation Site Visit Notes

B. Past Investigation Site Visit Attachments

cC. Past Field Investigation Findings

D. Past Investigation Recommendations

E. Follow-up Investigation Site Visit Notes

Accession Por

NTIS GRA&I
DTIC TAB

Unannecunced 3
Justification__A~«*__~
By.

Distribution/

Aggllabilitv Codes
fAvnil and/or
Dist | Special

\A4-

r. Follow-up Investigation Site Visit Attachments

e

T TR

b e LR L -

e e A iy v 4

et eat——

- E——



INTRODUCTION

This report provides the Task 2 deliverables for an EMCS

Installaticn Follow-Up study. The objective of this study
is to prcvide data or ecxperience at existing EMCS instal-
lations for use in developing quidelines for better imple-
nentation cf FMCS. Task 1 of the study provides for review
cf data gathered in past studies, Task 2 of the study
involves visiting sites included in those past studies to
celermine the effectiveness of corrective actions taken at
those sites to improve EMCY performance. Task 2 summarizes
the Task 1 ana 2 findings ard provides & report recommending

actions to enhance the successful implermentation of EMCS,

This study is being perferred for the Navy Civil Ergineering
Laboratcry, Pcrt Nueneme, California, by Newcomb & Boyd
Consulting Engineers, Atlanta, Georgia. ‘

Section 2,0 of this report provides a 1list of probable
causes for EMCS success/failure identified in previous
studies. The previous studies were performed as part of a
master plan/feasibility study tor implementation of EMCS at
the Kings Bay Submarine Base. The field investigation
findings and recommerdations from those studies are included
in Appendices C and D of this report. These have been
edited tc be general in nature and to delete site specific
data which is only applicable to the Kings Bay installation.
Copies of the Site Visit Motes and Attachments from those
Kings Bay studies are included in Appendices A and B to
provide the background information for the findings and
recommencdations. All of the infcrration included in the
above listed sections has previously been included in the
reports for the Kings Bay project, however since the Kings
Bay reports were for a specific project, they received
limited distribution. For that reason, this study repeats
those findings so the current status of Navy EMCS projects

1,




may be conpared tc that of two years past and sc that those
readers not familiar with the Kings Ray reports may under-

stand the starting pocint for this study.

Section 3.0 of this report discusses whether or not rec-
ommendations made ir the Kings Bay study have been imple-
mented ané how etffective those actiens have been in additicr
to discussing areas not previously addresscd. That eval-
uation is based on Site Visit Notes and Attachments included
in Appendices E and F which document visits made as Task 2
of this studv.

Section 4.C preovides a summary list of recommendations which
are based cn current conditions as fcund during the course
of this project,

Section 5.0 provides FExhibits referenced in Section 1.0
throcugh 4.0,

All Appendices are bcund separately as Volume II of this
report.
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2.0 SUMMARY OF PAST INVESTIGATICN FINDINGS/RECOMMZINDATIONS

Listed kelow is a sumrary of f{actors identified in past
studies which afrfect the success/feéilure of EMCH implementa-
tion. During site visiits scheduled as Task 2 ci this study,
the importance of those factors and results of corrective
actions taken has been investigated and is included in

‘ Section 3.0 of this report.

-- llcer Involvenent: The erd users of the EMCS should bke
involved in the entire procurement
process. Lack of user interest can

cause EMCS failure.

~ Centinuity: The same organization and personnel

should be irvolved thru each step
of the procurement process to
provide continuity.

User Organizational Structure: The end user's organi-

o el S ——

|

cational structure and the place of
h the EMCS within that structure ,
{ should allow effective use of the
|

EMCS. Navy Public Works organiza-
tions may have difficulty with this
since the EMCS crosses many of the

lines of responsibility that are l
traditionally part of those groups. |

-
- Guide Specifications: A number cf detailed comments

ol regarding guide specitications were 2

ﬂ noted on the past site visits, '

w - those are included in Appendices A, )

s B, C and D.
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Non-Proprietary Evpandability: No EMCE project

includes all points which mey be
desired to bhe connected to the
system in the future, Provisions
must be made to account for expar-
sion ot the EMCS anéd consideration
of the proprietary prchklems c¢f such
expanslon regardincg connection to

the existing svstem.

Maintenarce Strategy: Plans must be made for

naintenance of the EMCS. This may
use ir-house cr contract approaches
but in either case 1is aksolutely
necessary for loung term success of

the system.

Exieting Field Conditions: Existing controls condi-

Design Comments:

tion and interface probliems have
led to significant delays and
claims during the construction
process. A method fcr dealing with
these conditions and problems must
be found tor successful implementa-
tion.

A number cf detailed comments
regarding design practices were
noted on past site visits and are
ircluded in Appendices A, B, C and
D.
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Centractor Quelificatichns: Contractural mechanisms

which discourage inexperienced, un-
gualified bidders orn EMCS prcjects
would reduce risxs and problens
encountered in past installaticns.
Some contractural requirements such
as "Small Business Set Aside" have
haé detrimental effects in this

area.

Bidding and Construction Schedules: Reasonable

Software Rights:

schedules shculd be contempiated
based on the experience with

existing kMCS projects.

Proprietary software restractions

can cause difficulties in use of
the systems, and can be particular-
ly troublesocne in competitive

expansions or modifications.

RCICC Technical Assistance: Government construction

representatives nay not have
technical experience in EMCS
installation. Sources of assis-

tance should be available fcr those
situations.

Contract Interpretation: Varying interpretaticns of

guide specification intert from
project to project make uniform
implementicr of systems difficult
for EMCS manufacturers.




Submittals:

Testing:

Progress Pavments:

Staffing:

A clear definition ot what data is

tc be provided is needed on an EMCS
contracti. A plan for reviewing,
approving or other use of the data

is also needed.

Detailed definiticn of tests to be
perfoermed must be included in the
contract. Preper execution of the
tests, both on the part of the
contractor and the government, i«

also important for EMCS success.

Contractural procedures for

progress payments should recognize
the ditference between hardware
declivery/installation and actual
performance and shculd place mnore
incentive on performance than is
found in  a conventicnal  con-

struction contract.

Adequate staffing c¢f the EMCS with
interested, qualified and trained
personrel is essential for success-

ful implementation.




FOLT.OW-UP FIELD TNVESTIGATION FINDINGS:

As stated earlier, the purpose of this report is to identitfy
actions which can improve the prcbability of succese tor
EMCS projects. The method used is to visit FHNCS instal-
lations and identify reasons for success/failure at thcse
installations and, based on those factors, male recommenda-
tions tc be followed on future projects. This e¢ffort is o
fcllow-up tc a similar study done in 1981 tor the Kinas Bay
Submarine PRase. One function of this study will be teo
icentify whether or nct the recommendations mace by the
Kings Ray study have been implemented and, :1f they beve,

have they been effective.

In crder to evalucte the effectiveness of the Kings Bay
Study, the findings of the follcw-up investigation have been
categorized along the 1lines ¢i the Kings Eay recommende-
tions. BEach of those items will be discussed in this
section and then additional areas not previously idertified

in the Kings Bay £tudy will be discussec.
USER INVOLVEMENT:

One of the prime reasons for success at the sites visited
was a high degree of user involvement in the ENMCS process.
While invelvement through the entire design/procurement
process is desirable, the most etfective involvement appears
te be working clesely with the contractor during the final
months of the EMCS installation and durirng the start-up
procecs. Where the user's orgarizations have taken thlet
approach, the svstems are clearly much more successful than
at sites where the user did not perticipate until "final
acceptance" of the system bv the ROICC. Having heavy
involvement in the installation and start-up of the system
benefits both the using agency and the contractor. It
provides the contractor with the necessary support to work

e+ e




cut some of the difficult final equiprent connection prch-
lems while alsc educating the usinag personnel ia use of and

trouble shcoting of the EMCS.

One phencmenon that hes had 4 negative impact on user
interest at scme sites has been the recent riattering of
fuel cost increases, In fact, some areas bave experienced
fuel cil cost reductions. Due tc this, there seems tc¢ he
much less emphesis on eneryy conservaticr. and little Command
commitment at some locations. Tlack of comprehensive creragy
conservation policy or Navy-wide Ccocmmard ccrmitment hampers
working level personnel in their effort tc implemert EMCS.
Clearly there 1is & recd for commitment to erergy conserva-
tior. et each site pricr to beqgirning the EMCS project. This
will be discussed further under "User Orgarizational Struc-

ture",

In some cases, user interest ana involvement has been liich
at one point 1in a project, but due to circumstances or
events beyond the user's control that interest has dimin-
ished., During the design proccess the user nust be esked for
his 1input to the system, but then once he gives input, thet
shculd be incerporated intc the design. 1n some cacses, the
users made corments on the EMCS based con their knowledge cf
future cvents plarnned for +*he Fase, but that input was
igncred 1in the decion process. 1n another case, the users
hPad a high aegree of intercst at the time of EMCS contract
award but because of numerous difficulties with the contrac-
tcr and extremely long delays in completing the project,

that interest has ncw turred to skepticism.

One way user involvement could bhe promoted during the lcrg
EMCS construction process would be to invite the users to
attend and observe the factory test. This would give them a
more direct feel for the capabilities of the system which

they would be receivina. I this was done, a separate "show

8.
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and tell" s=ession shculd be arranged for the contractor tc
demonstrate his system to the users. This ic reccssary
Lbecause the detailed ané exhausting factory test process
couid cverwhelm the user with detail withcut giving him a

gouod overview of the system and its capabilities,

Another feature which could bre specified o promote user
involvement would be to provide a simulatcr panel in the
Master Control Room which *he user could spend substantial
time programming and experimenting with durire the svscen
start-up process. A simulator panei ic currently included
in the guide cpecifiications, hcwever, often the user is not
allowed to "“tcuch”" tbhce system until the contractor has

cormpleted the contract requirements.

Inother aspect of user involvement that was clear from the
fcllow on csitve visits is the lack of information sharing
amcng cites with EMCS. Two of the sites visited had iderti-
cal manufacturer's systems, one of which is 3 years cld and
the other of which has just been accepted by the DMNavy.
Personnel at the new site vere experiencing a nurber ct
difficuities and problems which had beern solved previously
by the other site, yet neither site was aware cf the other's
situation. Exchange of personnel between those sites or
even just a iew telephone calls cculd greatly improve the
overall chance of success at the two sites. No mechanisn
ior facilitating this information exchange 1s currently
availakle.

CONTINUITY:

Lack of continuity in personnel throughout +he ccurse of an
EMCS project ccntinues to be a problem. The MNavy con-
struction process of design preparation by one organization,
hand-o0ff to another organization for construction, and

hand-off to another organization for operation naturally

9.




provides opportunity for lecss of concept and iniormation.
Probal:ly even more important than loss of ceontinuity from
one rhase to ancther (desigr to construction to operation)
are continuity leosses during any cne portion cf the project.
Thie is particularly true during the construction process,
Decause ENCSE projects bave fairly long construclion tinmeg,
there can ke & significant turn over ot personnel both on
the part of the Navy anc o1 the part of the contractor.
These changes often create problems in contract interprcta-
tici. and smootl project implementaticor. Continuity 1s alsc
a problem in terms of user involvement as discussed above.
Cf{ten times the using agency perscrrel who had input to the
desiyn cor early stages cf construction may have changed Ly
the time the system is ready tco be turneda over. The re-
placement personnel may have a cdifferent philosophy c¢r
approach than their predecessors. Lven if thet is not the
case, their lack of knowledae of what has occurred previouc-
ly on the project cer make the system success mcre diffi-

cult.

USER OKGANIZATIONAI STRUCTUERL:

The "fitting in" o©of an EMCS into a user's organization
structure is still a very significant problem with Navy ENMCS
projects. Navy Public Viorks organizations vary widely in
their structure and approach to catisfying their site's
needs. Many cof those structures are sinply not set up to
use the capabilities of an EMCS. An EMCS spans responsibil-
ities of ceveral different departments and if an EMCS is
crcanizaticnally assigned within a specific department, its
effectiveness in those other departments is diminished. No
Navy wide guidelines or policies regarding this problem have
been identified.

In addition to the difficulties in fitting in with the
existing Public Works approach, additicnal problems may

10.
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develcp as the lNavy evaluates "contracting out" Puklic WVorks
functions. A number of sites are in the process of evaluat-
ing contracting with outside private tirms to perform some
of the Fublic Works functions. This prccess may signiii-
cantly change Navy public wcrks operations whether or not
the work 1is actually contracted out. This change could
affect EMCS success, not only at locations where the EMCS is
planned or under construction, hut could arffect thorse
locations where EMCS are Dbeing successfully operated now.
The wse of existing successful EMCS and their position
withir the organization shoulcd be accounted fcr in the
"contracting out" process. If not, a valuakle tocl could be
lest in the shuftle.

In gereral, the most successful organizational apprcach to
EMCS found at the sites visited was to place the EMCS under
direct responsibility of the Public Works energy conserva-
ticn engineer. That engineer would have primary respon-
sibility for EMCS implementation and day-to-day operation.
He works crn a cooperative basis with Maintenance Department
and Utilities Department personnel in using EMCS. Personnel
from those shops actually perform field trouble shooting and
mainterance of EMCS, and use the alarm and run time reports
from the EMCS in their day-to-day cperation. The energy
conservation engineer then is responsible for seeing that
the EMCS is functioning properly and adjusting the operating
parameters within the system to achieve maximum enerqgy
conservation. This approach, while successful at some
installations, requires a great deal of ccoperation on an
informal basis among several groups within the Public Works
organization. The key to this secems to be involvement on a
day-to-day basis of section chiefs or shop foremen with
their own responsibilities relative to the EMCS. 1In fact,
this seems to be most effective when those individuals bhave
their own terminals and can access and gain information from
the EMCS that they need in their shop or department

11,




operaticns. This approach allows thcse individuals tc gain
benefit from the EMCS without having the responsibility for
undcrstanding &l1] of the software or features of the system.
They are essentially time-sharing users c¢i the system for
thei: own function ard view the system as a tool for all
groups tc use on an ecuel basis instead of one particular

department's enpire.

As mentioned abcve in discussing user invclvement, Cemrmand
support 1s absolutely necessary icr successful EMCS implie-
mertation. Withcut higher Command support for EMCS and for
energy conservaticn, in general, the effectiveness oi an
EMCS cannot be realized. This is alsc true relative to EMCS
integration intc the user organizational! structure. 1f no
enphasize is placed cn energyv concervation then individuals
within the structure will be less likely to work in the

cooperative spirit needed for successful LMCS.

GUIDLE SPECIFICATIONS:

Since the Kings Bay Study was prepared in 1981, the Army,
Navy, and Air Force have undertaken a sicrnificant effort in
updating and modifying the EMCS Guide Specifications. Many
of the gquide specifications comments identified in the Kings
Bay Study have been addressed in the current ({(August, 1983)
version of the MNAVFAC EMCS Guide Specifications. In the
course of the follow-up field investigation, some additional
comments relative to guide specifications were noted. The
following 1list is a consolidation of those new areas of
concern and past comments from the Kings Bay Study which
have not been incorporated in the guide specs:

A. The dccumentation requirements in the specification
should ke clarified and expanded., This is particularly
true in the shop drawing and construction documentation

area. The wide variety in approach and quality to

12,




systemr documentation from precject to prcecject points out

the need for mcre definitive requirenents in this area.

Major items of master control room equipment should Le
specified to be standard procducts of a single manufac-
turer. All computer memory, disk drives, tape drives,
etc., should be provided by the manufacturer of the
computer CPU. This approach assures the Cwner of the
ability to obtain a maintenance contract cn the comput.-

er ecuipment in future years.

The complex CCU/CCC failover requirementc shoula Lte
recvaluated. With a distributed processing system mrany
projecte do not require back-up cepability at the
central site. 1f keck-up capability ie reguired, it is
questionable whether the configuration called for in
the specification is of real value. A better solution
in that case would probably be to specify redundant
ccrputers to provide a fully functional system on

failure of one of the computers.

The command and application software sections of the
specificaticns are insufficiently defined. Consider-
able research and effort should he expended on these

areas tco assure effective system performance.

Distributed prccessing functions performed in the field
interface device should be limited to basic application
functions. Complex optimization algorithms should not
be required to be performed at field level.

The requirement for color graphics operator interfaces
should be reevaluated. System succeses appears tc be
related to the ability for a multitude of departments
or users to access information within the EMCS., This
is difficult to do if the only operator interface is

13.
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through color graphics CRT terminals, The cccst and
data transmission speeds needed for those types of
terminals make it difficult to provide them in the
numbers and locaticons needed for effective system
operation. While color graphic operator interface
could remain in the guide specifications, more emphecis
should be placed on operator interactior through
conventional black and white CRTs which can more easily
support the distributed use of the system as discussed

above.

[

Specificaticrs should call for all computer equipment
tu be current production models at the completicon of
the EMCS contract. Computer manufacturers are con-
tinually releasing new models and it is possible an
EMCS contractor could supply equipment which is outdat-
ed or discontinued but which still meets the specifica-
tion requirements.

NON-PFCPRIETARY EXPANDABILITY:

One problem area that was identified in the Kings Bay Study
was the difficulty of non-proprietary expansion of existing
EMCS. Since that time, it has generally been recognized
that the only practical way to expand or add to an existing
EMCS is through come proprietary regquirements. The nature
of the proprietary requiremenrts differs depending on the
scope ot the EMCS expansion. If the expansion project is
very large relative to the existing EMCS, then it may
require total replacement of the existing system or instal-
lation of a new system in parallel to the existing one.
Interfaces between existing and new systems are generally
difficult and may not be worth the effort. §Sites which have
successful EMCS installations have recognized the necessity
tc expand the system into additional buildings using equip-
ment identical to that included in the existing systems.

14,




>
~i
.
.‘
Y
i
i
:
.
Lo
1 '_‘
3
5
\ .
\I,

This involves a proprietery specification of that field
interface equipnent for the addition of wnew buildirce.,
While this has been of concern tc those inveolved in expend-
ing the EMCS, it has not beer & significant problem at sites

where it has keen accomplished.

When a new building is tc be added to the EMCS, the apprcach
haz been to include a propirietary specification as part of
that new building's corstructicn which includes installation
of field interface parnels and implementation of that new
building on the central computer system. One of the major
cerncerns with this approach in the past has been the pos-
sibility that the EMCS equipment suppliier wculd have a
"lock" on the new building conventicnal contrcle contract.
This has not been the case in actual experience. In scme
caces, only the controls and sensors were specified as part
of the new building construction and the tield interface
device wés to be provided separately as part cf anothe:r
contract or by the Government. Many problems resulted from
this apprcach due to the lack of definition of testing and
ROICC enforcement during the building constructicon process.

Based on the experience at the sites visited, it is clear
that the future expansion of an ENCS should be planned cr a
proprietary basis from the winner of the initial EMCS system
supplier contract. The addition of a new building tc the
EMCS should be specified to be fully contained within that
rew buildino's construction contract. This, o©f ccurse,
assumes that the initial EMCS installation is operational
and satisfactory to the user. This varies from site to site
and the proprietary expansion apprcach must therefore be
evaluated on a case-by-case basis.
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MALLTENANCE STRATEGY:

In piarning for an LMCS at their site, moct user organiza-
ticns plan on the EMCS vendcr or manufacturer provicdirg full
mainterance serwvice on a contract basis with little involve-~
ment c¢n the part of the users. This strateqy is usually due
to the lack of familiarity on the part of the user with the
EMCS system. It has nct proven to be very effective in most

instances.

The most effective apprcach to maintenance seems to be a
combination of some sort of vendor maintenance contract with
user day-to-cday mainternance and trouble shooting respon-
sibaility. With this approach, the using agency perscnncl
are responsibie tor diagneosing prokblems, card swapping, and
preventive maintenance type functions. Once they identify &
problem or a particular failed piece of equiprert then that
may be repaired by the criginal system vendor as part of a
time and materials service ccntract. This apprcach makes
the best use of the capabilities ancd availability of person-

nel from both the user and FMCS manufacturers vicwpoints.

One cdifficulty that has been encountered with the use of
local personnel to trouble shoot problems, is the lack of
cspare parts for use by the personnel. I!Most EMCS contracts
Lave no provisions for a spare parts inventory to be turned
over to the using agency because Military Construction funce
are not authorized for operations and maintcnance activity.
If the using agency personnel diagnesec problems by "card
swapping", but do nct have a supply of spare cards to
replace those that are identified as malfunctional, they
would ke unable to maintain system operation while the
malfunctioning cards are sent back teo the manufacturer tor

repair. Some operations and maintenance funds should be




planned specifically for purchase of a spare parts inven-
tory. Ideally these shculd be couvpied to the constructicr
contract bid sc maximum competition cer provide the best

parts inventory prices,
3.7 EXISTING FIERLD CONDITIONS:

Since tke Kings Bay Study, it has generally been recognized
that more emphasis cshould ke placed on deccumenting existing
fieid ana controls conditions. NAVFAC I}-4,9 (Design Manual
¢ for FMCS) places much more emphasis on this than was the
case al the time of the Kings Bay #tucdy. While this ap-
proach has reduced some of the construction problems enccun-
tered due to uncocumented field conditions, it has opened up
a new set of problemws which may be ¢f comparable magnitude.
¥hen the contractor arrives in the field to make his con-
nections to the existing controls, he rnay find that the
conditions at the time he arrives versus what 1s shown on
the design drawings may differ. Often times, base mainte-
nance personnel modify field wiring and controls in the
‘ course of performing trouble shooting for equipment mainte-
nance. If the time from performance of the design survey to
the time at which the contractor makes the¢ interface con-
nection 1is very long, then the probability that some modi-
ficaticn has occurred is greatly increased. This is partic-
ularly a danger when some of the more sophisticated procure-
ment methods (two step or competitive negotiation) are used
since these methods significantly add tc the time period for
procurement. 1t is possible many months or even years may
have elapsed from the time of the design survey to the
contractor installation time.

e in adéition to changes that may have been made by Base
personnel, the same problems that the contractor has enccun-

: tered in attempting to define control interlaces can be

%
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experienced by a deciqr engineer. The fieid survey time
durirgy the desigr phase 1is significantly irncreasec by
attempting to dccument the exnisting controls condition and

interfaces.

DESIGN COMMENTS:

In gereral, the ccnments made in the Kings bay Study regard-
ing EMCS desigr prccess had been incorporated intc NAVFAC
DM-4.8. O©One area that was noit acddressed in the Kkings Bay
Study but which became clear in the follow up site visits is
the need for a mechanism to transfer lessons learned in
actual EMCS constructior bkack into the design prccess,
Becauce ¢r the structure of NAVFAC ccenstruction procedutres,
i.e., a Construction Division taking over from the Design
Division during the construction process, meny of the
experiences and lesscns learned during the cerctruction of
the EMCS are never reported to or incorporated intco the
design prccess for future systems. The designers or A/L's
invclved in the design process are not normally involved in
the aay-to-day corstructicn oi the EMCS and therefore dc not
gain the benefit ot that experience. Some mechanism should
be developed for quick dissemination of experience intc the
ongoing design process. It is clearly insufficient to rely
on updates of the decign manuals tce accomplish this task. A
decign checklisgt should be compiled whichk could be updated
on a continuing Lasis. 1t should be included in design
contracts and used by the designers and reviewers. Standard
details or formats for senscr installation, control inter-
face diagrams, FID/MUX installation, etc. should be compiled
based cn experience during EMCS installation. Those should
be disseminated as widely as possible. &An example of the
type information reeded is a design checklist included as an
Exhibit in Section 5.0.

18.
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CONTRACTOR QUALIFICATICNS:

The reed for countractural mechanisms to discourage inexperi-
enced and urnqualified bidders on the EMCS projects is now
widely recognized. A numker of differert approaches to thisg
qualification process have been tried with varying degreeg
ot success. One of the difficulties ercountered 1is the need
for two separate qualificatiorn [Lrocesses. In the first
case, the actual bidder or prime contractor on the ELICS
project should be gualified as one whce hag installed similar
systems on other prciects. The second qualification needed
is for the actual system that is proposed. While the prime
bidder may have installed systems in the past, the systen he
propcses to use on the particular project may not be in
operation at any lccation and may nct lbie the one he has
installed elscewhere. Because of thisc it is necessary that
the system that is proposed be one which is successfully in
operation in the field at the time of contract award.

While the need for contractor/system qualification is now
recognized, there 1is very 1little guidance available on
effective means of accomplishing this.

BIDDING AND CONSTERUCTION SCHEDULES:

in ceneral, the need for longer bidding and construction
schedules has been recognized and implemented on most FMCS

projects.

SOFTWARE RICHTS:

The need for definition of proprietary sottware restrictions
has been recognized and is addressed in current guide

specifications and design manuals. The approach called for
is to use specific sections of the Defense Acquisition

19.




3.13

Regulaticns (DAR) which define various "Rights in %echrical
Data". One difficulty with this approcach has been the
nechanism for defining which item of software or documente-
tion falls within which category. R standarda form (Form
1423) is gererally usecd for that purpose, however, its use
has beer inconsistent and guidance availablie from higher
headquarters on how to use the form has been minimal and

sorectimes confusing.

ROTCC TFCHNTCAL ASS1STANCE:

The provision of EMCS technical assistance tc¢ the ROICC
representatives varies widely from site to site. On scme
proiects, complete A/E Title II services provide ROICC with
a great deal of assistance. On other prejects, no prc-
visione ere made to provide assistance or technical advice
to the ROICC. Some more uniform procedure o1 guidance
shculd be provided in order to insure the ROICC representa-
tives have the technical resources needed tc supervise the
EMCS construction. In addition to EMCS technical
asslstance, it was noted at some sites that special techni-
cal support is needed in the HVAC controls area. As HVAC
systems, and their controls, have become more sophisticeted,
it becomes less 1likely RCICC staffs will have the spe-
cialized experience needed to fully inspect and test those

systems.

CONTRACT INTERPRETATICN:

As wes identified in the Kings Bay Study, varying interpre-
tation of the same specification requirements has caused a
great deal of difficulty for EMCS contractors. No mechanism
¢xists within the Navy to provide for uniform interpretation
of contract requirements or even for the exchange of inior-
mation on interpretations Letween different project sites.

20,
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The Army has somewhet overcome this probiem by identifying
one aivision (Hunteville Divicion} as the center for LENMCS
technical information. Ev calling on HPuntsville Division
rersonnel, the Army construction representatives can
generally provide more uniforn ccntract interpretaticr than

i available through the Navy mecharism.

SUBMITTALS:

As mertioned earliler in comments on guide cspecifications, a
clear detiniticen cf requirements Zor shcp drawings should he
included in contracts. Tn eddition, many problems have beon
cncountered where subnmittals were made on a piece-meal anc
ircomplete basis. This situation is generally covered hy
the contract General Preovisions, however, those reguiremenic

bave not been enfcrced properly in all cascs,

Cne additional area not identified in the Kings bey Study is
the need to specify sufficient copies and make fproper
distribution to the user during the subnittal review pro-
cess. This 1is particularly important where a project is tco
add to an existing EMCS system and the using agency has a
great deal ot knowledge and experience . ith the existing
system. In that situation, thc user must have the oppcr-
tunity to review the contractor's submittals prior tc

allowing him to precceed with construction.

Experience also has pointed out the need to reguire documen-
tation submittal early enough in the construction project so
that the appropriate personnel can evaluate the system
testing (performance verification and endurance test) in the
proper manner. 1f the contractor is allowed to deliver the
completed documentation after those test are performed, then
it is not possible for Covernment personnel to properly

evaluate the performance of the test.
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TESTING:

Ixperience at the g¢ites visited points cut the need {cr
cetailed point-by-point check out of thc system in the field
after iInstallationp. In general, the testing area o1l UNCS
prcjects has gqreatly improved since the Kings Bay Report was
written. New, more dJdefinitive, testing prccecures have bheen
develcged and are now incluaed in the FMCSE Cuide Specifica-
tions. Fxperience trom the use of those doeter.ec testing
Gccunients on the first ifiew projects shtcould be documented and
disseminated so cthers may modify the proceaures or gair

from that experience.

PROCRESS PAYHNENTS .

The need =¢ control preooress paymnents and reiate them to
cctual system cperaticn rather than simple hardware delivery
kas generaily been recognized. The mechaniecm for accom-
plishing this varies widely on diiferent projects anc nc
definitive «guicance has been provided. Approaches and use
now vary lrom withheolding a large percentage of the contract
urtil completion to withholding a fixed cdollar cmnount until
contract complietion, Guide cpecifications currently require
that no herdware or software be uelivered tc the site untal
after cuccessful completicr c¢i the factory acceptarce test.
This provision hag proven useiul in a numker of instarces,
hcwever, 1n at iecst one cther case, the lack of enforcement
of that provision has led to major difrficulties later on in
the project. If the contractor 1is allowed to deliver
hardware and czcitware to the site, he must be paid for that
acccrding to NAVFAC regulations unless sorme other contract
provision prevents it. By allcwing a centractor to deliver
hardware and scsoftware to the site prior to successful
completion of the factory test, much of the project may be

paid tor far in advance of system operation.
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STAFFING:

The necd feor adequate staftfing of EMCS with interested,
gualified, ard tyrained perscrnel is essential tor successfu?l
system implementation. The approach discussed above urnder
User Organizatioral Structur¢ where the rite eneryy conser-
vation enginecr i¢ responsible for the system has hbeer the

nest effective aopproach fcuréd cn a Mavy instailation,

Difficulties have been erncountered dve to the Lack of a
stardard for rating of EMCS personnel/techniciers or a
Navy-wide basis., ©his lack of staendardized ratings makes it
difficult for techniciars to transtfer into or out oi EMCS

operations, and thus makes it more cifficult to attract

qualified personnel.

DATA BAST. FORMS:

EMCS cuide specificationrne call for the contractor to turnish
data base formc which will be filled out by the usirag
agency. The 1intent ol this process 1is to provide to the
contractor the parancters necessary fcr FMCS start-up and
operation. Thig information includec start and s«ieop times
for HVAC equipment contrclled by the FMCS, alarm higl erd
low limits, alarn rnessages, application yprograms contrcl
parameters, etc, Furnishing this informaticn to the
contractor crould allow start-up ¢f the EMCS in o iuvlly
functional and enerqgy consexrving mode . The guide
specifications dc not define what information will be
furnished to the contractor, they simply cali: for the
contractor ta subrit a set of forms which the Government is
committied to fill cut. This cpen ended commitment on the
part o: the Government has led tc a great deal of
difficulty on many prcjects. Often  times the forms
submitted by the contractor are extremely complex with

mirnimal instructions, Much of the data requested on the
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forms that have Leer submitted 1s not known to the
Government bhecause the data is related to the aesign or
cenfiguraticn of the contractor's installation at the site.
Sormetimes it is not possible for the uscer to complete this
informaticorn and thus rnwuch time and effort is wasted and tlic
real purpese cf the data baese forms (gatherirg applicatior

proegram parameters) is not properly fulfillco.

TRAINING:

Past and current guide specifications contain requirements
for computer proyranming training. Experience at all sites
visited indicated that programming training was not useful.
The complexity ot the software and progranniing process
reguires much ¢reater training than is possible within the
tire ircluded 1n the cpecifications. Also, cdue to warranty
restiictions, the actual programmcing medifications that
might be made by the user can not be accomplished for at
least one year after system acceptance., By this time any
pregramming training that was received as part of the

specification would have been forgotten.

trn the other hand, one of the mnost useful features cn
successful EMCS is the algorithmic contrel sequence
cepability. The "progremming" of the EMCS to perform
control and energy ccnservation {functions is really done
using this algorithmic control seqguence software. Time
currently included in the specificaticns for computer
prcgramming training would be much better spent in nmore
detailed algorithmic control sequence t*raining and in

general system operation training.

IMPLEMENTATION ASSISTANCEL:

Scre sites visited pointed out the need for technical

assistance during the implementation process tor their EMCS
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prcjects,. This assistarce primari.y would 1i1velve advice on
the energy conservation applications programs and their use
with existing HVAC systen. Farly 1in an EMNCSE prcject a
feasibility study 1is periormed which identifies the energy
cerservation programs &applicable for e€ach HVAC svstem.
Hcowevelr, when the EMCS 1s actually ready to be startec-up
twec ©r three years later, the BVAC systems cperation may
have changed or the functicn of the area that they serve may
have changed. Also thc¢ using agency personnceli who are
respcnsible for tilling out the data kase forms may not be
familZar with the c¢riginal ccncept or intent behind the
energy conservation applications. In some cases, assistance
is needed at this poirt and that should idealy be provided
by the designer who did the initial ieecsibility study and
EMCS point selection. Another apprcach would be to have a
specialist on a NAVFAC or EFL basis provide this scrt of

assistance to the user,

FUTURE TRENDS:

Most of the large EMCS prcjects within NAVFAC have already
been contracted for. Most future projects will be in the
area c¢f small EMCS for smaller installations or micro EMCS
for single building control. 1In addition, a major trend is
develcping for the use of electronic direct digital controls
(CCC) in lieu ot the pneumatic control systems that lave
been in use for HVAC ccntrol for years. These trends nust
be anticipated and ground work done ahead of time in order
to avoid some ot the problems that have plagued the large
EMCS 1implementation process. Cuide specificaticns now
available for micro and smail EMCS were developed more as
after thoughts to the large EMCS specification. Much more
emphasis and effort should go into revising the micro and
small EMCS specifications. Currently, many commercial

production systems cannct meet the requirements ¢tf the micro
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or small LMCS specifications. 1In order to aveid some of the
probiems encountered vith large EMCS, the guide cspecifi-
cations =shculd be targeted toward purchase ot cormercial

cff-the-shelf tvre systems.

Currerntly, no ouvide specification 1is available for LDC
svstems. These systems will predeminate in the ijuture and
have their owr special set o¢f problems, Unless soiid
application ana specificatior guidance is develcoped &t this
time, many problems may resuit trom DDC inctallations., Cne
issve which must Lbe addressed is the mairtenance problems
which will result from having a large variety of
manufacturers cof DDC equipment at any one site. Where with
pneunatic systers several different manutfacturers' ecripment
could ke used to replace other manufacturers' equiprent,

this is not the case with direct digital control.

The need fcr contractor precualification discussed earlier
becomes an even more difiicult problem with a micro cr small
EMCS installation. Those systems may range in cost from
$2¢,000 to $20¢,000. Currently the mcct prevalent mecha-
nisms fer centractor gualification are the twou-step procure-
rnent method or the competitive negctiation procurement
methods. Each ot those processes takes several months +o
complete and many many man-hours on the part of the Govern-
ment for proposal review. Also, preparation of techknical
proposais by the EMCS bidders is expensive and time consun-
ing. The cost for a bidder to prepare this information may
be more thuan the potential profit anéd could prevent qual-
ified bicders from subnitting proposals. The cost on the
Government side to review and process the proposals will be
disproportionate tc the size of the contract. Some meche-
nism muet be developed to address these points. One ap-
proach would be to perform Tri-service wide acceptance test
on a onc time basis for a particular system ana following
that acceptance aliow that bidder to submit on anv future

Frojects.
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FOLLCW=-UF ITNVESTICAVION RECCMHENDATICNE

The following items are recommended based on the site visit

rctes included in the Apperdix (Veolune II) and the findings

~

indicated in Sections 2 ard 3 of this report:

USLR

User

1.

INVOLVEMENMT :

involvement in EMCS preoijects should be promoted by:

User involvement in EMCS installation checkout and

start-up with contractcr personnel.

Incorporation of user input intc the design process.

User attendance at the factory tecst. Provide a speclal
system cverview session during the factory test specif-
ically cesigned to explain the basic capabilities c1

the system tc the user.

Specify a master control room simulator parel monitored
and contrclled by the EMCS such that the user cen
experiment with programming and EMCS operation withcut
atfecting systems in the field. Specifv extensive use
of the simulator panel during training sessions and
allew user access durirg EMCS start-up and testing

phases.

Promote information sharing among users at different
EMCS sites., Tabulate a list of all EMCS systems on a
Navv-wise basis with telephone numbers c¢f user person-
nel at each site. Identify the particular EMCS man-
ufacturers' equipment at each site. Provide copies to
be pcsted in every EMCS master control room. Promote
exchange of personnel from site to site to provide
assistance during start-up phases of an EMCS.




CCNTINUITY:

As much as possibie, the same organization and persorrel
shouid be involved throughout the EMCE design, procurement,

and construction process to previde continuity.
USER CFGANIZATICLA). STRUCTUEE :

The tellowince steps cshculd ke taken reletive to EMCS imple-

mentation and the user organizatioconal structure:

1. Pricr tc beginning the EMCS design prccess, a strategy
chould be ceveloped ior use of the EMCS and how it
relates to the Public Works organizstion.

2. EMCS functicn and operaticn should be clearly deifined
in any "cocntracting out" procecs being evaliuated for
Bace Public Works operaticns.

3. The most successful organizational apprcach found at
EMCS sites places the energy conservation ergineer in
cherce of thec system with parallel responsibilities on
the part c¢f existing shop or department heads. This
approach requires the use ¢f a number of terminals
thrcughout the organization tu allow for access to the

ElMCS or a time-sharing systemr type basis.

4. Commarnrd support for aﬁ EMCS project must be obtainea
early in the project process and be recontirmed on a
regular basis. This is particularly true during the
initial system start-up time when occupant resistar.ce
can limit the impact of the EMCS.
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CUIDLE SPECIF1ICATIONS:

Speciiic suggestions for guide specification charges

are

included in Section 3.4 of this report. It is reccrmanded

that these be implemented during the next guide cpecif.ca-

tion revision process.

NON-PRCPRIETARY LXPANDAULIT.ITY:

The fcllowinag igs recommended relative to EMCS expancion:

facility and {follow-on prcocjects will connect

remainiry part oif the fecility, plans should be

tor other separate parallel systems fc: the expancsion
projects or inclusion ot proprictary regquircments

the expansion project. The mnost effective expansion

approach has been 1< include proprietary specs
expansion equipment when the existing system

operational and ecceptahle.

2. When a new building is tc be constructed c¢n a Base
having an existing EMNCS, the additicn of that building
to the EMCS should be included in the constructicn
contract. The contract should include propiietary

the

specifications for tield electronics to match

existing EMCS and should include the requirement 1tc

tte

made

in

for

1
e

implement that building on the central EMCS computer.

3. A guide specification fecr accomplishing the one or two
buildings EMCS expansion or addition on a proprietary
basis should be developed. The project-by-project
approach currently being used can lead to problems by
not having proper testing or complete requirements

included in the building construction contract.

1. Where an FMCS project will only connect a portion ot &

S




MAOLINTENANCE STIKATECY:.

The most effective epproach teo FMCS maintcnance on a Navy
facility 1s to train Navy personnel in tield *rou-
ble-shooting and cdayv-to-day maintenance tack for the LMCS.
A maintenance ccrtract with the originali EMCS supplier on a
time and waterial besis would ke used tor repeir of malfunc-
tiorirg equipment cr diagnosis of software bugs. Contracts
should be mcdified to provide for a subsctartial quenrtity of

spare parts to implenmert this strategqgy.
EXISTINC FIFLD CONDITIONS:

Existing controls interfaces should be documented on EMCS
desigr. drawincs. Once those are prepared, they shculd be
turned over to Bagé* naintenance personnel whc would Le
responsible for assuring that those interfaces are not
changed before the EMCS contractor makes his connection or
1f thev rust be changed, that that is documented and turned
overy to the RCICC. This approach should minimize delays and
change order ccst impact of field centrels changes and
should make the Base maintenance personnel aware of the

inter{aces shown on the design drawings.
DESIGN COMMENTS:

NAVFAC should establish a mechanism to quickly and effec-
tively document experiences from EMCS ccnstruction projects
and disseminate that information to those designing new EMCS
projects. The design checklist and an EMCS installation
details notebook should be ccompiled to allow more uniform
designs and to take advantage of 1lessons learned on past
projects. Some central group should have the responsibility
for maintaining and disseminating this information. This
should be a ccoperative effort on the part of all three DOD
services.
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CONTRACTCK QUALIF1CATIONS:

tome mecharism should ke used tc assvre EMCS contracts aire
only awarded to the contractors ard for thcse systems which
Lhave a proven track record in EMCS inctallations. The
contract must include contractor and system cualification
reguirements which can be eveluated prior to award. The
two~step prceccurement method has been used succescfully in
this process. The coumpetitive negotiation procurement
method is also being used on a few projects. Scme mechanism
fer providing guidance on the use of these methods should be
prepared and dissemirnated. Experience gained from use of
the two-step cr competitive negotiaticn methods and sample
specifications should be documented and distributed so as to

avoid repeating the same problems on future preojects.

, DIDDING AND CONSTRUCTION SCHEDULES:

Bidding &nd construction schedules should be based cn past
EMCSE project experience. This 1indicates longer schedules
are needed than most conventional construction projects

reguire.

SOFTWAKL RIGHTS:

DRP clauses defining rights in technical data shculd be
included in all EMCS contracts, lore definitive guidance on
the use of these paragraphs and the forms associated with
thoce paragraphs should be prepared and disseminated by
NAVFAC.

ROICC TECHNICAL ASSISTANCE:
Specialized technical assistance should be provided to ROICC
offices during the EMCS construction process. Specialized

assistance may also be required in inspection and testina of
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sophisticatecd cenventicnal HVAC contrcl systems. A special-
ist team on an EFD basic could be responsible tor contrels

check-out of each major ktuilding prciect.

CONTRACT INTERPRETATION:

. central design review/contract interprctation groug shculd
be designated similar to the apprcach used on Army projects.
This will provice icr mcre uniform interpretation of ouide

specifications on different NAVFAC contracts.

SUEMITTALS:

The foliowing is rccemmended regarding EMCS submittalg:

1. Guide specitications should clearly define the require-
ments for shcp drawings aquality and scope. Reguire-
ments prohibiting submittals ocn a piece-meal and

inconplete basis should ke enforced.

2. Sufficient copies should be furnished such that users
may participate in the submittal review process. This
is particularly true where the project is an expansion

of an existing system.

3. Completed documentation should be submitted early
encugh in a project tc allow Goverrnment personnel to
properly evaluate field, perfoimance verification, and

encurance tests.
TESTING:
Experlence gained from early use of testing procedures
developed by the Navy Civil Enganeering Labk chould be

dccurented and disseminated to other users of the test

prccedures,
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4,18

PROGKESS PAYMFNMNTGS:

LMCS centracts should 1include provisions to withhcld sub-
ctantial perticens of the contract until after completion of
the ocperational endurance test. Pruvisions preventing
shipment of any computer or electronics ecuipment urntil

factory test completion should be vigecrously enfcrced.
3 P y

STAFFING:

Adecuate staffing cf the EMCS with interested, qualified,
! S

and trained personnei is essential for successiul
implementation. The approach indiceted under “"User
Cryanizational  Structure" should be implemented. In

addition, guildelines should be prepared by NAVFAC
headquarters for rating of EMCS techrical staff ard their
relatiorship to other technical positiors within the
Public Works organizetion. This will provide for mobility
ana tlexibility in perscnnel assignments and wilili make it

easier to attract qualified irdividuals tc the EMCS staff.
LATA BASE FORMS:

EMCS guide specifications should be modified to limit the
scope oI data base information required to be furnished by
the user. Standard forms listing the information reguired
fer various functicns and epplications could be developed
from the specification requirements. Exarples of thecce
forms could be included in the contract to define to the
contractor what informaticn will be furnished him by the
user. This would alsoc enable the user to anticipate the
eftort that will be required of him in generating data bage

information.
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TRAINING:

Computer programming training requirements shcula be elim-
inated from EMCS guide specifications. Those should be
replaced with rere extensive operator and algorithmic

contra! seguence training sessions,

IMPLEMENTZATTION ASSIS1ENCE:

Arvancements should be made for the coriginal ENCS decicrers
Or an energy concervation speclalist to ausist the user in

conpleting data tase forms ardé in EMCS start-up.

FUTURE TRFEDS:

EMCS gquide specifications four micro and smail EMCS should be
nodified to be more ccrmpatible with commercial off-the-ghelf
systems. Substantial receerch and  industry input is

reguired tor that process,

Guide specifications should be developed fcr direct cigital
centrol (DDC) systems. Zipplicatien guidance 1or DDC systems
siiould be prepared on a policy basic from NAVFAC head-
quarters., Guidance should be definitive to prevent problems

with ULC that have heen encountered with EMCS proiectis.

Guicdence for the procurement process of micro and small EMCS
procjects shculd be developed. Micro and csmall EMC systems
chould be approved orn a "product” basis by a Triservices
review and testing committee. Only those products approved
after extensive investigation and testing would be allowea

to be bid on micro and small EMCS projects.

34,




5.( CSXHIBITS:

Example Design Checklist.
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ITEMS

i

EMCS PROJECT CHECKLIST ISSUED: JUNE 1982

DATE TSEZZT NO.
PHASE: FINAL DESIGN ) T

SECTION REVIEWER
PROJECT/LOCATION: ~
EMCS BID PACKAGE DRAWINGS
SUMMARY CHECK LIST P* M/I* N/A*|COMMENTS

TITLE SHEET

SITE DRAWING & WORK LOCATIONS

|
|
|
|
|
|
1

SYMBOLS & ABBREVIATION LIST

MCR CONSTRUCTION/ALTERATIONS

MCR POWER/HVAC/LIGHTING/
FIRE PROTECTION

MCR FURNISHINGS

MCR EMCS EQUIP. PHYSICAL
LAYOUT

MCR O.A. INSTRUMENT SHELTER

MCR EQUIP. SPECIAL OPERATING
CONDITIONS

EMCS BLOCK DIAGRAM
W/F1D/IMUX/MUX

DT™ SYS. CONFIGURATION *
W/TELEPHONE EXCH.

COORDINATION:

**A/E TO PROVIDE LETTER FROM COMMUNICATIONS

OFFICER VERIFYING DRAWING REQUIREMENTS.

*(P) Provided - (M/I) Missing/Incomplete - (N/A) Not Applicabdble




EMCS PROJECT CHECKLIST

T
ISSUED: JUNE 1983

PHASE: FINAL DESIGN

DATE SHEET NO.
2 OF 14

PROJECT/LOCATION:

SECTION REVIEWER

EMCS BID PACKAGE DRAWINGS

SUMMARY CHECK LIST

DRAWINGS

P*

]

M/1% N/A%

(1

{

]

COMMENTS

PORTIONS OF GOVERNMENT
FURNISHED DTM

*k {

!

(

]

LOCATION AND TYPE OF
GOVERNMENT FURNISHED DATA
TRANSMISSION EQUIPMENT

%k

PORTIONS OF CONTRACTOR
FURNISHED DTM

* % [

LOCATION AND TYPE OF
CONTRACTOR FURNISHED DATA
TRANSMISSION EQUIPMENT

Ak

DTM EXTERIOR INST. DETAILS

DTM INTERIOR INST. DETAILS

LEZ]

INSTALLATION DETAILS SENSORS {

£ 3

INSTALLATION DETAILS CONTROLS [

FID/MUX/IMUX INST. DETAILS

DTC INST. DETAILS

EQUIPMENT SYSTEM DIAGRAMS

W/SENSORS AND CONTROLS FOR

EVERY SYSTEM

COORDINATION:

**A/E TO PROVIDE LETTER FROM COMMUNICATIONS

OFFICER VERIFYING DRAWING REQUIREMENTS.

*(P) Provided - (M/1) Missing/Incomplete - (N/A) Not Applicable
*** Required for Each Different Type

EECad  N

T A

I e




{

DRAWINGS

!

(]

..

EMCS PROJECT CHECKLIST ISSUED: JUNE 1983

DATE TSHELT NO.
PHASE: FINAL DESIGN .3 OF 14

SECTION "REVIEAER
PROJECT/LOCATION: ;
FMCS BID PACKAGE DRAWINGS
SUMMARY CHECK LIST P* M/I* N/A*|COMMENTS

GRAPHIC DISPLAY DIAGRAMS
FOR EACH SYSTEM REQUIREMENT

(

)

EQUIPMENT SEQUENCE OF (xx)
OPERATION FOR EACH SYSTEM

(xx)
1/0 SUMMARY TABLES W/FAILURE
MODES FOR EACH SYSTEM

BUILDING & EQUIPMENT OPERATING
SCHEDULES

SENSORS & CONTROLS OPERATING
RANGES FOR EACH APPLICATION

TYPICAL STARTER INTERFACE
DIAGRAMS WITH FAILURE MODES
FOR EACH TYPE

TYPICAL CPA PNEUMATIC
INTERFACE DIAGRAM W/FAILURE
MCDES FOR EACH TYPE

FLOOR PLANS/LAYOUT DWGS. FOR
EACH WCRK LOCATION:

NON EMCS MECH/ELEC EQUIP.
LOCATIONS W/IDENT.

NON EMCS MECH/ELEC EQUIP,
TO BE REPLACED/MODIFIED

REMOTE TERMINALS/PRINTER
LOCATIONS

COORDINATION:

*(P) Provided - (M/I) Missing/Incomplete - (N/A) Not Applicable
(xx)- May be Provided in Specifications




DRAWINGS
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(1 (1

]
EMCS PROJECT CHECKLIST ISSUED: JUNE 1983
DATE SHEET NO.
PHASE:  95% DRAWINGS 4 OF 14
SECTION REVIEWER
PROJECT/LOCATION:
EMCS BID PACKAGE DRAWINGS
SUMMARY CHECK LIST P* M/I* N/A*|COMMENTS

F1D/MUX/IMUX LOCATION
W/IDENTIFICATION

(

FID/MUX/IMUX POWER SOURCES

FID/MUX/IMUX W/COMPLETE
BATTERY BACKUP

FID/MUX/IMUX W/SPECIAL
OPERATING ENVIRONMENT
CONDITIONS

DTC LOCATIONS

LOCATION EXIST. SENSORS/
CONTROLS TO BE INTERFACED

LOCATION & IDENT. OF SENSORS

‘ TO BE REPLACED/MODIFIED

LOCATION NEW SENSORS/CONTROLS
W/POWER SOURCES

LOCATION & TYPE OF EXISTING
STARTERS

LOCATION & TYPE OF NEW
STARTERS

MECHANICAL/ELECTRICAL ROOM
EQUIPMENT PLANS

COORDINATION:

*(P) Provided - (M/I) Missing/Incomplete - (N/A) Not Applicable
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5EMcs PROJECT CHECKLIST ISSUED: JUNT 1983
T DATE TGHEZT NO.
|PRASE: FINAL DESIGN { S OF l4
’ SECTION "REVIEWER
PROJECT/LOCATION: \
l
|EMCS BID PACKAGE DRAWINGS -
SUMMARY CHECK LIST P*  M/I* N/A*|COMMENTS
1 1 (1
{DRAWINGS
OTHER M/E WORK L1 1y
|
0 T A R O
%
(1 1y 3
! (1 01 01
l
L1 1 11
[y ) 11
1 tl 1
|G T S R |
L1 1 1
[y 3 1)
[y o1 1l
COORDINATION:
*(P) Provided -~ (M/1) Missing/Incomplete - (N/A) Not Applicable
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EMCS PROJECT CHECKLIST ISSUED: JUNE 1983
DATE SHEET NO.
PHASE: FINAL DESIGN . 6 OF 14
SECTION REVIEWER
PROJECT/LOCATION:
1002 COMPLETE EMCS SPECIFICATIONS
SUMMARY CHECK LIST P* M/I* N/A*|COMMENTS
(1 1 t1

EMCS SPECIFICATIONS:

SCOPE OF WORK (1 1 U1

LIST BLDGS. IN PROJECT £y 1) [

MCR & FIELD EQUIP. ENVIR. [y 1) 11}

CONDITION

OVERVOLTAGE & SURGE [y ) 1)

PROTECTION

TRAINING REQUIREMENTS [ ) 1)

SHOP DRAWING REQUIREMENTS {1 t) t1

FACTORY TEST REQUIREMENTS [ T S T O |

SITE TEST REQUIREMENTS {1 (1 1

0 & M MANUAL REQUIREMENTS (1 {] (]
CONSTRUCTION PERIOD EXISTING
CONTROLS SURVEY & MAINTENANCE | [ ] [ ] [}
RESPONSIBILITY

[ X3

GOV. FURNISHED DTM CHARACT. () (1 11

COORDINATION:

**A/E TO PROVIDE LETTER FROM COMMUNICATION OFFICER VERIFYING SPECIFICATION REQUIREMENTS.

*(P) Provided - (M/1) Missing/Incomplete - (N/A) Not Applicable
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EMCS SPECIFICATIONS (CONT.)

]

L) 1]

L}

EMCS PROJECT CHECKLIST ISSUED: JUNE 1983

DATE SHEET NO.
PHASE: FINAL DESIGN 7 OF 14

SECTION JREVIEWER
PROJECT/LOCATION:
100X COMPLETE EMCS SPECIFICATIONS
SUMMARY CHECK LIST P* M/I* N/A*|COMMENTS

CONTRACTOR FURNISHED DTM ** | [
CHARACTERISTICS

]

DTM TEST REQUIREMENTS {

FID/MUX/IMUX PERCENT SPARE {
1/0 FUNCTIONS

FID/MUX/ IMUX [y ) 1l
COMPLETE BATTERY BACKUP

RAM/RTC BATTERY BACKUP 1Y 1] []
CCU/CCC MEMORY PROTECTION {1 U1 1)
REQUIREMENTS

RTC BATTERY BACKUP [P 1 o1l
REQUIREMENTS

MAX. POINT LOADING/DTM LINK [

CROSS CHECK AGAINST SYSTEM BLOCK DIAGRAM

GROUNDING REQUIREMENTS [

APPLICATION PROGRAM EDITING {

CROSS CHECK WITH I/0 SUMMARY FORMS

SPECIAL FID APPLICATION (
PROGRAMS

CROSS CHECK WITH I/0 SUMMARY FORMS

COORDINATION:

**A/E TO PROVIDE LETTER FROM COMMUNICATION OFFICER VERIFYING SPECIFICATION REQUIREMENTS.

*(P) Provided - (M/I) Missing/Incomplete - (N/A) Not Applicable
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EMCS PROJECT CHECKLIST ISSUED: JUNE 1983
DATE SHEET NO.
PHASE: FINAL DESIGN 8 OF 14
SECTION REVIEWER
PROJECT/LOCATION:
100X COMPLETE EMCS SPECIFICATIONS
SUMMARY CHECK LIST P* M/I* N/A%|COMMENTS

(1 01
EMCS SPECIFICATIONS (CONT.):

(1]

1/0 SUMMARY TABLES W/FAILURE} [ ] [ ]

MODES (xx)
EQUIPMENT SEQUENCE OF [ 1) 1)
OPERATION (xx)

BUILDING AND EQUIPMENT
OPERATING SCHEDULES (xx) { [ ] (]

(xx)
SENSOR & CONTROL OPERATING I'] (1
RANGES FOR EACH APPLICATION

COORDINATION:

*(P) Provided - (M/I) Missing/Incomplete ~ (N/A) Not Applicable

(xx) May be Provided on Drawings

PP
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EMCS PROJECT CHECKLIST ISSUED: JUNE 1983
DATE | SAZET NO.
PHASE: FINAL DESIGN 9 oF 14 .
SECTION {PEVIEWER
PROJECT/LOCATION:
|
100% COMPLETE EMCS SPECIFICATIONS
SUMMARY CHECK LIST P* M/I* N/A*|COMMENTS
11 (1 )

EMCS SPECIFICATION OPTIONS:

ENVIRONMENTAL CONDITIONS (1 1 )

SUBMITTAL SCHEDULES (1 ) (1

REVIEW SCHEDULES (1 1 1

TESTING SCHEDULES {1 1 {1

TRAINING SCHEDULES AND (1 1ty ]

NUMBER OF PERSONNEL

GOVERNMENT FURNISHED DTM ry 1 1

AVATLABILITY SCHEDULES

DTC REQUIREMENTS {1 () 1]

SOLAR RADIATION & BAROMETRIC| [ ] (] [ ]

PRESSURE SENSORS

ADDITIONAL PERIPHRERAL PORTS | [ ] [ ] [ )

COMMUNICATION LINK (1 1 (1

TERMINATION LOADING

DISK STORAGE CAPACITY 11 (1 (1
COORDINATION:

*(P) Provided ~ (M/1) Missing/Incomplete - (N/A) Not Applicable
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EMCS PROJECT CHECKLIST ISSUED: JUNE 1983
DATE SHEET NO.
PHASE: FINAL DESIGN 10 OF 14
SECTION REVIEWER
PROJECT/LOCATION:
1002 COMPLETE EMCS SPECIFICATIONS
SUMMARY CHECK LIST P* M/I* N/A*|COMMENTS

(CONTINUED)
EMCS SPECIFICATION OPTIONS:

(1

!

(]

PRINTER SPEED

(1

(1]

[

NUMBER OF COMMAND KEYS FOR
OPERATOR'S CONSOLE

TELEPHONE MODEM HARDWARE
AND SOFTWARE

REPORTS - NUMBER OF REPORTS
PARAMETERS /ALARMS

ALARM MESSAGES - NUMBER OF
MESSAGES

APPLICATION PROGRAMS - REQ'D
COORDINATION WITH I/0 FORMS

APPLICATION PROGRAM
VARIABLES

FID RESIDENT PROGRAMS AND
DATA STORAGE REQUIREMENTS

EXISTING CONTROLS REPORT
SUBMISSION SCHEDULE

{1

SIGNAL TRANSMISSION LOADING
REQUIREMENTS

1

ENDURANCE TESTING PERCENT
AVATLABILITY

(]

COORDINATION:

*(P) Provided - (M/1) Missing/Incomplete - (N/A) Not Applicabdble




(CONTINUED) [
EMCS SPECIFICATION OPTIONS:

]
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EMCS PROJECT CHECKLIST ISSUED: JUNE 1983
DATE TSHEET NO.
PHASE: FINAL DESIGN | 11 OF 14
SECTION "REVIEWER
PROJECT/LOCATION: j
1007 COMPLETE EMCS SPECIFICATIONS
SUMMARY CHECK LIST P* M/I* N/A*|COMMENTS

MAINTENANCE & SERVICE {
INSPECTION SCHEDULES

)

MAINTENANCE & SERVICE [
EMERGENCY SERVICE REQUIREMTS

COORDINATION:

*(P) Provided - (M/I) Missing/Incomplete - (N/A) Not Applicable

N

P




— R
EMCS PROJECT CHECKLIST ISSUED: JUNE 1983
DATE SHEET NO.
PHASE: FINAL DESIGN 12 OF 14
SECTION REVIEWER
PROJECT/LOCATION:
100% COMPLETE EMCS SPECIFICATIONS
SUMMARY CHECK LIST P*  M/I% N/A*|COMMENTS

MECHANICAL SPECIFICATIONS

(1

GENERAL REQUIREMENTS - MECH.

{1

INSULATION OF MECH. SYSTEMS

UNITARY AIR CONDITIONING SYS.

AIR HANDLING & DISTRIBUTION
EQUIPMENT

AIR SUPPLY SYSTEM

SPACE TEMPERATURE CONTROL SYS.

STEAM EQUIPMENT SYSTEMS

OTHER SPECIFICATIONS AS
REQUIRED FOR PROJECT

NATION:

#(P) Provided - (M/I) Missing/Incomplete ~ (N/A) Not Applicable




EMCS PROJECT CHECKLIST

ISSUED: JUNE 1983

DATE TSHEET NO.
PHASE: FINAL DESIGN | 13 OF 14
SECTION REVIEWER

PROJECT/LOCATION:

i
!

100X COMPLETE EMCS SPECIFICATIONS

SUMMARY CHECK LIST

ELECTRICAL SPECIFICATIONS

P*
(]

M/1* N/A*|COMMENTS
L1 01 E
!

GENERAL REQUIREMENTS - ELEC.

UNDERGROUND ELECTRICAL WORK

[ 1 (] [VERIFY DTM AND POWER INST. REQUIREMENTS

OVERHEAD ELECTRICAL WORK

{ 1 [ ] [VERIFY DTM AND POWER INST. REQUIREMENTS !

INTERIOR WIRING SYSTEM

POWER & LOW VOLTAGE WIRING
{ 1] [ ] |EXPOSED/CONCEALED/CONDUIT
STARTER AND CONTROL STATION

LIGHTING - INTERIOR

('} [ ) [TEMPEST REQUIREMENTS
RF FILTERS

RADIO FREQUENCY FILTERS -
POWER LINES

FIRE ALARM AND OTHER
FIRE DETECTION SYSTEMS

INTERCOMMUNICATION SYSTEM

{ ] [} |DO NOT INCLUDE IN EMCS SPECIFICATION SECTION! ’
X

OTHER SPECIFICATIONS AS
REQUIRED FOR PROJECT

COORDINATION:

*(P) Provided ~ (M/I) Missing/Incomplete - (N/A) Not Applicable
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EMCS PROJECT CHECKLIST ISSUED: JUNE 1983
DATE SHEET NO.
PHASE: FINAL DESIGN 14 OF 14
SECTION 'REVIEWER
PROJECT/LOCATION:
1007 COMPLETE EMCS SPECIFICATIONS
SUMMARY CHECK LIST P* M/I* N/A*|COMMENTS
EMCS CONTRACT (1T 1 11}
SPECIAL PROVISIONS
DD 1423 t)l (1 11
APPLICABLE DARS {1 ) 1)
DESCRIPTIVE LITERATURE {1 t1 t1
REQUIREMENTS (xx)
DATA LICENSE CLAUSE [yt )1

PROPRIETARY DATA AGREEMENT 1 1) 1)
CLAUSE

BIDDER QUALIFICATION (1 1 (1
STATEMENT

NEGOTIATED PROCUREMENT +** | [} [ ] [ 1
PROVISIONS

COORDINATION:

*%# To be used only with Negot{ated Procurements
*(P) Provided - (M/1) Missing/Incomplete ~ (N/A) Not Applicable
(xx) To be used only with IFB and Descriptive Literature Requirements
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