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09 DEC 1993
NAVFAC | NSTRUCTI ON 11300. 37A
From Commander, Naval Facilities Engi neeri ng Comnmand
Subj : ENERGY AND UTI LI TI ES POLI CY MANUAL
Ref: (a) OPNAVI NST 11000. 16A
1. Purpose. To provide updated policy and gui dance on

utilities managenent and engi neering for shore activities.

2. Cancel lation. This revision to NAVFACI NST 11300. 37
will replace in their entirety chapters 1, 2, 3, and 4 of
the originating instruction.

3. Di scussi on. Recent changes to energy and utilities
engi neering policy has necessitated issuing a revision to
NAVFACI NST 11300.37. The revisions will be acconplished in
two phases; utilities engineering policy changes to be

i ssued as NAVFACI NST 11300. 37A and energy policy issued in
the future as NAVFACI NST 11300.37B. The utilities policy
revi sions include a new enphasis on integrated utility

pl anni ng, revised clean steam and fuel selection criteria,
as well as a nore abbreviated utilities managenent chapter.
This revision is designed as a direct substitute for

exi sting chapters 1 - 4.

4. Act i on. Al'l Naval shore activities shall conply with
t he policy and gui dance contai ned herei n under the
authority del egated to NAVFACENGCOM by reference (a).

Si gned

J. P. KOVALCI K

Captain, CEC, U S. Navy
Director for Public

Wor ks Suppor t
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CHAPTER 1

PCOLI CY AND GENERAL RESPONSI BI LI Tl ES

1000  SCOPE

Thi s manual consol i dates CNO and NAVFAC policy and gui dance
on energy and utilities managenent and utilities
engi neering for Naval shore activities.

PART 1

ENERGY AND UTI LI TI ES ASSESSMVENT AND PLANNI NG

1100 GENERAL

Energy and utilities assessnent and planni ng are ongoi ng
functions performed by NAVFAC Engi neering Field Divisions
(EFDs), activities, claimants, and others. The purpose of
NAVFAC energy and utilities prograns is to assist
activities and claimants to plan, build, nodify, operate
and maintain energy and utilities systens that satisfy

m ssion requirenents at the lowest life cycle cost.

1101 UTI LI TI ES MASTER PLAN

a. PURPOSE The utilities section of an activity's
Master Plan is an overview of the information devel oped in
the UWility System Assessnent (USA), Conputer Assisted
Uility System Eval uation (CAUSE), or integrated Utility
Devel opnent Plan (1 UDP) study. It is an inportant el enent
in devel oping the Land Use Plan (LUP). It also serves to
include inportant utility projects in an activity's Capital
| mprovenent Plan (CIP). The LUP and the CIP are the key
sections of an activity Master Pl an.

b. POLICY Activity master plans should include a
utility support section. The data, provided by the EFD s
Uility Division, is based on USA, CAUSE, or |UDP studies.

| UDPs are | ong term devel opnent plans which, unlike USAs
whi ch | ook at the adequacy of the existing system
determ ne the opti mum system whi ch neets the needs of
future mssions. Qur current utility systens were designed
in the early 1900s to neet different m ssion requirenents
than we have today. Technol ogi es have changed and our
bases have becone nore spread out. Central, oil fired



steam di stribution systens may no | onger be the nost
efficient and cost effective way to provide thermal energy
to our buildings. Cogeneration, heat punps, hot water
heating systens in |lieu of steam and satellite or

i ndi vidual heating boilers may be the preferred way of
providing electrical and thermal energy to our facilities.
An 1UDP will provide a roadmap for an activity's

devel opment which will enable the activity to tailor
infrastructure projects towards this nore econom cal
configuration rather than replacing old technology in kind.

c. QU DANCE Since the USA, CAUSE, and | UDP
prograns are the primary sources for identifying utility
requi renents and deficiencies, the schedules for these
studi es and Master Plans need to be coordinated to ensure
tinmely transfer of utility information into the activity
Master Pl an.

d. ACTI ON

(1) The Engineering Field Divisions shall use the
USA, CAUSE, and | UDP prograns to develop utilities data to
support the activity Master Pl an.

(2) Schedul es for USAs, CAUSE, and | UDP studies
and Master Pl ans shall be coordinated to ensure a tinely
transfer of utility information.

(3)Uility data shall be provided in the form of
a utility support section for insertion into the Master
Pl an.
(4)Uility projects included in an activity
Capital Inprovenent Plan shall include utility data
provi ded for the Master Pl an.
PART 2

ENERGY AND UTI LI TI ES MANAGEMENT

1200 PQLI CY

Energy and utilities systens shall be operated and

mai ntained at the lowest |life cycle cost. To acconplish
this, data on energy and utilities equi pnent perfornmance,
operation and mai ntenance costs, and other information nust
be coll ected and anal yzed. The frequency of analysis



depends on the cost of ownership of the system |In
general, systens costing over $1 million a year to own and
operate shoul d be anal yzed nonthly. The purpose of the
analysis is to determ ne areas where annual and life cycle
costs can be reduced by capital inprovenent and changes in
operation and mai ntenance procedures. Chapter 4 provides
detail ed guidance on utilities managenent. OPNAVI NST
4100.5 provi des gui dance on energy managenent.

PART 3

ENERGY GOALS AND AWARENESS

1300 ENERGY GOALS

The followi ng Navy energy goals were established by
OPNAVI NST 4100.5D. Fiscal year 1985 is used as the
basel i ne year for conparison

a. Exi sting buildings. Reduce adjusted energy
consunption per thousand gross square feet (KSF) by 6
percent by the end of FY 1990, 12 percent by the end of FY
1995, and 20 percent by the end of FY 2000.

b. New bui | di ngs. Reduce the estimted annual
desi gn energy usage per gross square foot by 1 percent per
year for new buildings, thereby achieving a 10 percent
reduction for those buildings to be designed in FY 1995
over conparabl e buildings designed in FY 1985.

C. Al'l shore activities. Support the follow ng
overall Navy FY 1995 goals to the extent that it is cost-
effective and practical:

(1) Qotain 10 percent of total Navy shore facility
energy fromcoal, solid fuels, and renewabl e energy
sources; and

(2)Increase the mles per gallon efficiency of
adm nistrative vehicles (CESE A-N) by 12 percent, and
i ncrease the usage of alternative vehicle fuels.

OPNAVI NST 4100. 5C al so established energy managenent
standards for all shore activities. Chapter 5 provides
detail ed policy and gui dance on Energy Goals and Reporting
System Chapter 7 provides additional detail on energy
managenent standards for facilities.



1301 ENERGY AWARENESS

Al'l Navy, Marine Corps, and civilian personnel in the Naval
shore establishnment use energy. All hands nust be nade
aware of the significant cost of energy to the governnent
and the significant cost reductions possible when energy is
used efficiently.

PART 4

CNO, CLAI MANT AND PUBLI C WORKS SUPPORT

1400 PQLI CY

Ref erence (d) provides clai mant support assignnents for
EFDs. In addition to these assignnments, CHESNAVFACENGCOM
wi |l provide support for Headquarters Marine Corps.
CGeographic EFDs wil|l provide support for activities within
t heir geographic areas and support CNO t hrough NAVFACENGCOM
Headquarters.

PART 5

ECONOM C ANALYSI S

1500 PCLI CY
Econom ¢ analysis for all energy and utilities projects
shal | be based on nethods outlined in NAVFAC P-442,
Econom ¢ Anal ysi s Handbook.

PART 6

RENEWABLE ENERGY

1600  SCOPE

The renewabl e energy programin the Navy was established to
encour age the devel opnent of other than conventional or
fossil fuel energy sources for the Navy and to reduce our
dependence on foreign energy sources. The concept is not a
new one, but due to the politics of energy within the | ast
two decades renewabl e energy resources have gai ned new
attention. The concept is that of using the supply of
energy that surrounds us in the formof light, fluid
notion, and renewabl e resources.



1601 GENERAL

a. Navy Funds. Renewabl e energy resources that are
not able to be devel oped using Public/Private Venture
contracts shall be devel oped using Navy funds where life
cycle costs are effective.

b. Renewabl e Energy Resources. Renewabl e energy
i ncl udes solar, w nd, photovoltaics, wave power, bionass,
trash, land-fill nethane, geothermal, etc.

C. Payback. Wen renewabl e energy facilities are

constructed using Navy funds, the project shall pay back
withinits life-cycle. Life-cycle cost analysis shall be
conducted using the current discount rate and | atest
differential escalation rates for energy published by the
Depart ment of Energy.

d. Savings to Investnent Ratio. Renewable energy
projects must conpete for Navy funds with ot her
conservation technol ogies. The basis for project selection
will be the Savings to Investnment Ratio (SIR) described in
Chapter 8, Part 1.

e. Solar Analysis. A solar analysis for a mlitary
construction project is not needed if:

(1)a solar analysis was conducted for a simlar
facility and | ocati on;

(2)that analysis shows solar is not cost
effective; and

(3)energy costs have not substantially increased
since the solar analysis was conpl et ed.



CHAPTER 2

UTI LI TI ES ENG NEERI NG PROGRAMS

PART 1

UTI LI TY SYSTEMS ASSESSMENTS (USAs),
UTILITY TECHNI CAL STUDI ES (UTSs) AND
| NTEGRATED UTI LI TY DEVELOPMENT PLANS (I UDPs)

2100 PURPOSE

Uility Systens Assessnents (USA) and Utility Techni cal
Studies (UTS) identify utility deficiencies

and recomend corrective actions to ensure that adequate
utilities will be available to neet current

and future mssion requirenments. Integrated Utility
Devel opnent Pl ans are basew de studi es which

exam ne the nost life cycle cost effective way to provide
utilities in the future.

2101 POLI CY

Commandi ng O ficers are responsi ble for the adequacy of
facilities in relation to readi ness, effectiveness and
responsi veness. Activity utilities engineering resources,
however, are often not sufficient to nmaintain and upgrade
the Navy's shore utility systenms. As a result, many
systens have deteriorated, are approaching capacity limts
or are of questionable reliability. The EFDs, through the
USA and UTS prograns, in conjunction with the Utility
Master Plan outlined in Chapter 1, Section 1101, provide
utility engineering support to correct these deficiencies.

Certain activities have experienced major changes to their
utility load distribution since the activity was
constructed. These changes coul d include maj or changes in
the size or density of the installation, m ssion changes
with resultant changes in utility requirenments, or the

avai lability of new technol ogy or fuel source. |In these
cases, evaluating the utility systemfor condition,
capacity, and reliability may not be sufficient. |In these

[imted cases an | UDP shoul d be conducted to determ ne the
nmost life cycle cost effective way to supply and distribute
utilities. For exanple, an |UDP could determ ne that a
base should ultimtely convert froma steamsystemto a hot
wat er system suppl enmented by i ndividual building boilers.



An | UDP woul d eval uate new technol ogy, and avail able fuels
in determning the best system The results would be a
roadmap which an activity could follow in repairing and
replacing its system Following an IUDP, an installation
can nove froma utility systemdesigned in the 1940s to one
designed for the year 2000.

2102 GUI DANCE

a. I n accordance with OPNAVI NST 11000. 16, EFDs
provi de USAs for Naval activities on a reoccurring cycle.
UTSs are acconplished by contracts funded by the activity,
sub-cl aimant, or claimnt and are adm ni stered by the
geogr aphi ¢ EFD.

b. A Uility System Assessnent is an engi neering
eval uation of the condition, reliability, and quality of a
utility systemand of its capability to neet present and
future requirements. It provides utility data for
inclusion in an activity Master Plan. EFDs should schedul e
USAs to coordinate with Master Plan schedules. EFDs shoul d
identify not only utility systens that are deficient, but
also utility systens or mmj or conponents that have exceeded
their useful life or are experiencing increasing
mai nt enance costs or inefficiency. Specific deficiencies
are identified and docunented in sufficient detail to
initiate corrective actions. Uility input into the Annual
| nspection Summary (AlIS) is reviewed to ensure that the AI'S
reflects all utility deficiencies. UWUility systens include
but are not limted to:

(1)Electricity generation and distribution
(2) St eam production and distribution

(3) H gh tenperature hot water production and
di stribution

(4)Chilled water production and distribution
(5) Conpressed air production and distribution
(6) Natural gas supply and distribution
(7)Potabl e water supply and distribution

(8) Sewage col |l ection and di sposal

(9)Salt water supply and distribution

C. Utility Technical Studies are investigations that
focus on utility systemdeficiencies. Alternatives to
correct the deficiencies are exam ned in enough detail to
sel ect and devel op projects needed to inplenent the optimm
solution. Funding for the UTS is provided by the clai mant.



The UTS provides an investigation of each deficiency and an
analysis, including life-cycle cost, for each alternative
consi dered and the recommended alternative. Conplete
justification and project docunentation is included.

d. An UDP is not conducted on a regular cycle like
a USA or UTS. Neither are all naval activities justified
in requesting a | UDP. Because | UDPs are expensive and tine
consum ng they should be limted to those installations who
have experienced maj or changes to their |oad distribution
and who will be budgeting for extensive utility system
I nprovenents.

e. NAVFACENGCOM encour ages the use of Conputer A ded
Drafting & Design (CAD 2) in all areas of facilities
engi neeri ng.

(1) The mapping capabilities of CAD 2 have
particul ar application in support of USAs and UTSs.
Current and conplete drawings of utility systens are a
maj or requirement of engineering investigations.

(2) Expanded use of CAD 2 by utilities engineers
is expected in the comng years. To assist in converting
the shore establishnment to CAD 2, USAs shoul d i ncl ude
recommendations for UTSs to convert utility system draw ngs
to digital format.

2103 RESPONSI BI LI TI ES

a. NAVFACENGCOM  Provi de policy and gui dance for
the USA/ UTS and |1 UDP progranms in accordance wth OPNAVI NST
11000. 16.

b. Engi neering Field Divisions.

(1) Acconplish USAs and 1UDPs in accordance with
OPNAVI NST 11000. 16 and this instruction.

(2)Provide the results of each study to the
appropriate claimant via the activity.

(3)Use the study to develop a utility support
section for incorporation into the activity Master Pl an.

(4) Devel op scope(s) of work and adm ni ster
contracts to perform UTSs.



(5) Geogr aphi cal EFDs shall provide clai mant EFDs,
by 1 Decenber of each year, the status of recommended UTSs
and a 6 year USA schedule for the claimant's activities.
The USA schedul e shoul d be coordinated with the Master Pl an
schedule. daimant EFDs shall provide a consolidated
status report of these requirenents to the claimnts prior
to 1 January of each year.

C. Maj or Cl ai mants.

(1)Prioritize and approve the six-year USA
schedul e by 1 March of each year in accordance with
OPNAVI NST 11000. 16.

d. Shore Activities. Provide assistance to EFDs and
contractors in acconplishing USAs, UTSs, and | UDPs.

PART 2

COVPUTER Al DED LOG STI CS SUPPORT

2200 PURPCSE

Comput er Ai ded Logi stics Support (CALS) standardi zation
will require that data prepared for CAD 2 and Conputer
Assisted Utility System Eval uati on (CAUSE) be conpatible

wi th automatic machine to machine transfers and el ectronic
t el ecommuni cations. The follow ng CALS definition, scope
and objectives were presented at a " SYMPOSI UM ON AUTOVATI ON
OF THE NAVY" on 26 August 1986.

a. Definition. CALS is an integrating nmechanismfor
a noderni zation process that is underway in the Navy today
from desi gn engineering to acquisition, to operational
enpl oynent and support.

b. Scope.

(1) Mandat ed by Congress for DOD-w de
i npl enent ati on.

(2)Applies to all new major acquisitions
advertising in 1990 and beyond.

(3) Devel opnent and i nplenentation is a joint
| ndustry-DOD process.



(4)Requires integration of existing "Islands of
Aut omat i on" through standardi zati on and coordi nat ed
architectures.

C. (bj ecti ves.
(1) Design nore supportable facilities.

(2) Foster "Near Paperless" system of acquisition
and support functions.

(3) Transition from paper based to digital
| ogi stics and technical information.

(4)Routinely acquire and distribute | ogistics and
technical information in digital formfor new facilities.

(5)Shorten the leadtinme for nore effective
| ogi stics support to the operating forces.

2201 GUI DANCE

a. The CAUSE program contains two maj or sub-
prograns, Conputer Assisted Power Systens Engi neering
(CAPSE) and Conputer Assisted Fluids Engi neering (CAFE)
| n-dept h anal yses of shore facility utility systens are
needed to ensure that utility systens safely, adequately
and reliably nmeet m ssion requirenents. Additionally, good
managenent practice dictates that optimum benefits be
obt ai ned from system i nprovenents and that all utility
systens work in concert at their optinmmefficiencies.
Comput er assistance in performng tinme consum ng, conplex
cal cul ati ons enabl es engi neers to eval uate nore
alternatives and select the best overall solution. By
freeing engi neers of cunbersone cal cul ati ons, the conputer
makes utilities engineers nore productive. CAUSE studies
provide utility data for inclusion in an activity Master
Plan. EFDs shoul d schedul e CAUSE studi es to coordinate
wi th Master Plan schedul es.

(1) The CAPSE series of conputer progranms permt
the engi neer to nodel the operation of electric power
systens. Evaluations include: voltage, power factor,
capacity, short-circuit, conponent characteristic and
ef ficiency studies.



(2) The CAFE prograns nodel the operation of
mechani cal utility systenms, e.g., steamand water. They
enabl e engi neers to determ ne opti num configuration, system
capacities, systemefficiencies and i nprovenents to system
operation to optimze the effectiveness of these systens.

C. EFD Utilities Divisions use the CAUSE programto
eval uate activities' utility systens.

(1) They conduct in-depth anal yses on activities
utility systens in their geographic area to ascertain
present and future operating conditions and identify
deficiencies. These analyses evaluate utility system
safety, reliability and efficiency. Imrediate, short-term
and long-termutility needs of the fleet can be net
efficiently and effectively with maxi rumutilization of
exi sting and planned resources. The data fromthis
eval uation shall be summarized for inclusion in the
utilities support section of an activity Mster Pl an.

(2) They coordi nate anal yses wth planning for
ship requirenents using existing databases to nodel the
future requirements. This ensures that activities can plan
their utility systeminprovenents to provide optinmum
benefits within existing funding constraints for tine
phased i nprovenents.

(3) Comput er ai ded anal yses help to devel op
optimum system resol ution for deficiencies identified by
the Uility Systens Assessnent Program Energy Engi neering
Program Surveys and the activities Annual I|nspection
Summary.

d. Contractors are used to assist activities in
their collection and preparation of data. The use of
st andar di zed (near paperless) electronic data handling w |
sinplify gathering and transferring equi pnment
characteristics, inventory and future | oad data. |[|nproved
activity utilization of mapping, one line diagranms and
i npedance diagrans will make the task of the utility
anal yst easier and will result in nore effective use of the
recommendati ons by the activity.

2202 RESPONSI BI LI TI ES

a. NAVFACENGCOM  Provi de policy and gui dance for
the CAUSE and Uilities CAD 2.




b. Engi neering Field D visions. Use the CAUSE
programto assist activities in evaluating utility systens
under their cogni zance by developing a utility support
section for incorporation into the activity Master Pl an.

(1) Collect all necessary system data, including
equi pnent characteristics and inventory and present and
future | oads, to conduct a thorough analysis and prepare
syst em conponent connection (one-line) diagrans. Activity
and A&E resources shall be used to augnment EFD efforts to
coll ect and prepare system dat a.

(2) Conduct periodic in-depth anal yses of utility
systens to ascertain present and future operating
conditions and identify deficiencies. Analyses shal
evaluate utility systemsafety, reliability and efficiency.
They shall ensure that utility systens provide the quantity
and quality of service necessary to neet all m ssion
requi renents. Coordinate anal yses with planning, ship
requi renents, and M LCON Program devel opnent to ensure
shore facilities have adequate utilities to neet
requi renents ten years into the future. |Imediate, short-
termand |l ong-term needs shall be net efficiently and
effectively with maxi numutilization of existing and
pl anned resources.

(3) Reconmmend actions necessary to ensure that
system i nprovenents provide opti mum benefits and are tine
phased with systemrequirenents. Also, provide
recomendat i ons regardi ng changes to O&M procedures and
system confi gurati ons.

(HInitiate followup action to ensure that al
recommendati ons involving system capacity, reliability,
and/ or safety are being inpl enented.

(5) Coordi nate a continuing education program for
their utility system anal ysts.

(6)Wrk closely with activities to have utility
maps, diagrans and site survey drawi ngs converted to CAD 2.

C. Atl antic Division, Naval Facilities Engineering
Command, Code 16. Responsi bl e for the technical
managenent of the CAUSE program Specific duties include:




(1) Mai ntain existing conputer prograns/software
supporti ng CAUSE

(2)Optimze the operation of conputer
prograns/ software i ncluding all conputer instructions
needed by engi neers using the prograns.

(3) Devel op and/ or adapt new conputer prograns
(software) to enhance the capabilities of CAUSE

(4) Train EFD personnel in the use and application
of the program packages and necessary tinme-sharing conputer
operating instructions.

(5) Ensure hardware and software requirenents are
i nc consonance with program objectives.

(6) Prepare and publish technical docunentation
required to support CAUSE

(7)Provide technical advice to the NAVFAC program
manager of the inpact of any proposed hardware, software or
central processor changes.

(8) Coordinate all technical problens directly
with the EFDs and governnent or commercial time-sharing
servi ce organi zati ons.

d. Activities

(1)Assist EFDs in collecting and preparing data
for studies.

(2)Use CAUSE to nonitor and plan changes for
utility systens.

PART 3

WATERFRONT UTI LI TI ES

2300 SHORE- TO- SH P POAER

2301 PURPOSE

OPNAVI NST 11310. 3A provi des m ni num operati on and
mai nt enance procedures for electrical systens which provide
shore-to-ship power.



2302 POLI CY

Applies to all Navy-owned conponents of electrica

di stribution systens between each power source (comrerci al
utility nmetering point or Governnment owned generator) and
each shore power connection point on board ships.

El ectrical conponents that are not directly involved in
suppl ying power to ships, but can affect the reliability of
these circuits, are also included. This instruction does
not apply to electrical conponents aboard ships or
conponents used exclusively to deliver 400 Hert z,
supershore, or direct current power or any other power for
maj or ship repair or overhaul. All shipyards are excl uded.

2303 GUI DANCE

The safe and reliable operation of shipboard electrical

equi pnent is critical in port as well as at sea. A

mal function or m sapplication of shore-to-ship power

equi pnent could cause at | east an inconvenient interruption
of electrical service to a ship at berth; at worst, it
could threaten the lives of personnel, damage critica

shi pboard and shore power equi pnent, or conpletely disable
a ship. Problens with shore-to-ship power systens are
frequent and may becone nore common as ships' power

requi renents increase in the future. Investigations by
NAVSEASYSCOM and NAVFACENGCOM have shown that inproperly
trained ship and shore personnel and inadequately

mai nt ai ned shore-to-ship power equi pnment are the major
causes of problens. Because the requirenents are critical
and the waterfront environnent is harsh for electrical

equi pnent, it is inperative to apply the highest standards
to the operation and mai ntenance of electrical distribution
systens that supply shore-to-ship power to the fleet.

a. Training. Training prograns should be devel oped
by each ship and shore activity for all ship and shore
based personnel involved in the operation and mai ntenance
of shore-to-ship power systens. The program shoul d include
the installation, fabrication, assenbly and testing of |ow
and nedi um vol tage cable, splices, term nations,
connectors, portable substations, swtchgear and
receptacl es, where applicable. NFPA 70B, Electrical
Equi prrent Mai nt enance, can be used as a guide for |ocal
training prograns. NFPA 70B may be obtained from
National Fire Protection Association, Battery March Park,
Qui ncy, MA 02269. Navy sponsored training courses and



manuf acturers' training shall be used to the maxi num extent
possi bl e to supplenent local training. Activities and

Fl eet Commanders shoul d establish standards for personnel
wor ki ng on shore-to-ship power systens. Activities should
mai ntain training records and conduct periodic refresher
trai ni ng prograns.

b. Shore-to- Ship Power System Qperating Procedures.
Basi ¢ power system operating guidelines are published in
NAVFAC MO 201, Operation of Electric Power Distribution
Systens. The follow ng additional procedures shall be
applied to all shore-to-ship power systens.

(1) Standard Operating Procedures (SOPs). SOPs
shal | be prepared by each activity and distributed to al
personnel involved wth the operation and mai nt enance of
shore-to-ship power systens. These SOPs shall address, as
a mnimm the foll ow ng areas:

(a) Organi zati on

(b) Responsibilities

(c)Priorities

(d) Normal Procedures

(e) Emergency Procedures

(f)Safety and Heal th Requirenents and
Consi der ati ons

(2)Critical Conponent Identification. Activities
shall identify as critical conmponents of shore-to-ship
power systens, all electrical conponents whose failure
could effect the reliability of the electrical distribution
system suppl yi ng power to the ships. Critical conponents
shal | be placed under the mai ntenance program defined in
this section.

(3)One-Line Diagrans. One-line diagrans
illustrating the equipment ratings and system configuration
of all critical conponents shall be prepared and kept
current by the activities. Plot plans shall be annotated
to show the location of all shore-to-to-ship power system
conponents. See NAVFAC MO 204, Electric Power System
Anal ysis, for additional information.

(4) Power System Study. An activity power system
study, including load flow, fault current analysis and
coordi nation of protective devices, shall be reviewed and
updated at | east once every 5 years of sooner, if required




by major nodifications to the activity's or utility
conpany's electrical distribution system The study
eval uates the adequacy of all critical conponents of the
shore-to-ship power system

(a)Al'l protective devices which could directly or
indirectly cause a ship power failure shall be evaluated to
determ ne conpliance with the American National Standards
Institute (ANSI) standards and the National Electrical
Code.

(b) EFDs shall perform USAs to assist activities
in evaluation changes to the shore-to-ship power systens
and recomend, as appropriate, a power system/load fl ow,
fault current and/or protective device coordination study
to be perforned either by the EFD, using their Conputer
Assisted Utility Systens Engineering (CAUSE) facilities, or
by contract.

(5) Vol tage Requirenents. Voltages avail abl e at
the ship's shore-to-ship power receptacles shall be within
+/-15 percent of rated voltage under full |oad conditions.

(6) Transportabl e Substations. Transportable
substations or other portable equi pnent used to supply
power to ships are included in the mai ntenance program
defined in this section.

(7)Paralleling Transfornmers. |If a shipis
supplied by two or nore shore transforners, the ship's
operating forced should be directed, through standard ship
operating procedures, not to parallel the transforners
t hrough the ship's bus unless the senior ship's electrician
verifies correct phase orientation between power sources
and the supplying activity authorizes the parall el
operation. |If shore transfornmers are paralleled through
the ship's bus, short circuit currents may be increased to
unsafe levels and circulating currents may overheat and
destroy cables, transfornmers and sw tchgear on board ship
and on shore.

(8)Paralleling Shipboard Generation with the
Shore Power System Paralleling of ship's service
generators with the shore power systemis prohibited except
for the shortest tine necessary to transfer to or from
shore power.




C. Shore-to- Shi p Power System Mai nt enance St andards

(1) CGeneral. The basic electrical equipnent
mai nt enance gui delines, as outlined in National Fire
Protection Association (NFPA) Publication 70B, Electrical
Equi prment Mai nt enance, shall be used as m ni num mai nt enance
standards. Additionally, NAVFAC MO 200, Facilities
Engi neering, Electrical, Exterior Facilities, NAVFAC M>
322, Inspection of Shore Facilities and manufacturers
mai nt enance recomendati ons shall be used as supporting
guidelines for all shore-to-ship power system equipnent.
Mai nt enance schedul es listed shall be adjusted so as not to
interfere with normal waterfront operations, e.g., schedule
mai nt enance when critical conponents are not required for
shi p support.

(2) Conti nuous | nspection Schedul es

(a) I nspection checklists shall be prepared by
each activity and used for all shore-to-ship power system
critical conponents. A checklist shall be prepared for
each type of preventive maintenance if there is nore than
one type, e.g., sem -annual, annual, etc. These checklists
shall include everything that is to be done during the
schedul ed mai ntenance. Signed off copies of checklists
shall be filed with nmai ntenance records.

(b) I nspection schedul es shall be prepared and
followed for all shore-to-ship power systemcritical
conponents. Maintenance intervals published in NFPA 70B,
NAVFAC MO 200 and NAVFAC MO 322 may be adj usted based upon
| ocal conditions and experience. However, naintenance
intervals shall not exceed the tines listed in NFPA 70B.

(3) Mai nt enance Records

(a) Mai nt enance records shall be established and
mai nt ai ned covering each shore to ship power system
Critical conponent records nust indicate conpleted work and
by whom Testing and test records shall be part of each
critical conponent's nmaintenance record.

(b) Mai nt enance records shall also be used to
identify excessive unschedul ed mai ntenance so that problens
may be di agnosed and corrected.



(4) Swi t chgear Operations. Sw tchgear devices
i ncluded on the critical conponent |ist which operate
because of an overload, overcurrent, or short-circuit shal
be evaluated for danmage. Air circuit breakers shall be
carefully inspected for damage to contacts, arc chutes
frame and operating nechanismand oil circuit breakers
shal | be inspected and maintained as outlined in MO 322.
Shi pboard operational requirenents may require that
mai nt enance ot her than visual inspections be tenporarily
deferred but deferrals shall not exceed the tinmes listed in
NFPA 70B for mai ntenance intervals.

(5) Testing. Critical conponents shall be tested
during regul ar mai ntenance intervals in accordance with the
requi renents of NFPA 70B

d. Port abl e Shore-to-Ship El ectric Power Cables

(1) Low Vol tage Cables (Rated 600 Volts and
Bel ow). Portable cables used in the shore-to-ship power
system shall be supplied in accordance with ML-C 915E and
M L-C-915/6. Cable shall be three conductor, flexible,
unshi el ded type THOF-500 construction. Cable shall be
rated for at |east 600 volt service and should be ordered
fromthe Defense Industrial Supply Center, Philadel phia,
Pennsyl vania. The stock nunber for the cable is THOF- 500
NSN 6145- 01- 008- 5468.

(2) Medi um Vol tage Cables (Rated 601 Volts to 5000
Volts). The portable cables used for the 4160 volt shore-
to-ship power systemshall be three conductor, flexible,
brai ded shield type SHD 350GC, 8,000 volt insulated, with
PVC jacket. Insulation shall conformw th |Insul ated Power
Cabl e Engi neers Associ ation (I PCEA) S-66-524. Jacket
materials shall conply with | PCEA S-19-81. Medi um vol tage
cabl es are available only fromcomercial sources.

(3)Low Vol tage Cable Overcurrent Protection.
Shore-to-ship cables are rated to carry maxi mum conti nuous
| oad of 400 anperes. The 450 volt pier substation circuit
breaker long tinme overcurrent protection shall be adjusted
to trip at continuous | oads of 440 anperes to prevent
overl oad damage to the cables of ship's electrical system

(4) Medi um Vol tage Cabl e Overcurrent Protection
4160 volt ship-to-shore cables are rated to carry a maxi num
continuous | oad of 360 anperes. The 4160 volt pier




substation circuit breaker long tine overcurrent protection
shall be set to trip at a maxi num of 400 anperes to prevent
overl|l oad damage to the cable or ship's electrical system

(5) Standard Cable Lengths. Activities should
mai ntain an inventory of portable shore-to-ship electric
power cables in lengths required for serving the ships.
Lengths are selected and constructed to mnim ze the
requirenents for in-line connections. All of the cables
serving a ship froma pier nounted 450 volt turtleback nust
be of equal length to mnimze the unequal sharing of
| oads.

(6) Cabl e Storage. Cables not in use should be
stored in a dry, weatherproof |ocation. Covered off pier
storage locations are highly desirable. Cable ends,
term nations and plugs shall be protected agai nst
contam nation and noi sture when not in use.

(7) Nunber of Shore-to-Ship Crcuits

(a) The nunber of shore-to-ship circuits using
t hree conductor cables required to supply power to a
particul ar ship depends on the estinmated power requirenents
of the ship. Power requirenents vary depending on the
ship's activity while in port. M L-HDBK-1025/2, table 10,
gi ves the Shore Power Requirements for various classes of
ships. Each low voltage cable is limted to 400 anps
steady state at 450 volts. The nedium voltage cables are
limted to 360 anps at 4.16 KV.

(b) The ship's force should provide estinmated
anpere | oad requirenents to the shore operators. Wen the
avai |l abl e shore power is less than the estimted ship | oad,
the ship's force shall be notified of the available
capacity of shore-to-ship power system \Wen nore than one
circuit is required all cables shall be the sane | ength and
conductor sizes shall be matched to m nim ze unequal | oad
di stribution in accordance with OPNAVI NST 11310.3A. Shore
power nounds shoul d have sufficient nunber of receptacles
so that splice boxes, which negate the safety features
built into the shore power system are not used in
paralleling w dely separated power nounds.

(8) Cabl e Term nati ons




(a)All |ow voltage cabl es should be term nated
wth a ML-C 24368/ 1 plug at each end of the cable. The
connectors are assenbled onto the cable using approved
nmet hods as detailed in NAVSEA draw ng 803-5001027, section
2, group E, sheet 15, which is available from Naval Sea
Systens Conmand, SEA 563Z, Washi ngton, DC 20362. This
drawing is also avail able in hardbound copy as publication
nunber S9300- AW EDG- 010/ EPI SM from t he Commandi ng O fi cer,
Naval Publications and Forns Center, 5801 Tabor Avenue,

Phi | adel phi a, PA 19120.

(b) Portabl e shore power cable junpers, supplied
by the ship, may be used only where piers do not have M L-
C- 24368/ 2 type receptacle and plug assenbli es.

(c) Cabl es serving submarines shall have a ML-C
24368/ 5 out board plug connection permanently attached to
t he shi pboard end.

(d)A'l nmediumvol tage cabl es shall be term nated
at the shore end with a three phase 5000 volt, 400 anpere
plug. The shipboard end of the cables shall be term nated
with ML-E-16366, 2 hole bolted lug type term nals.

(9) Low Vol tage System I n-Li ne Connections. In-
line connections are used only if operationally necessary.
The in-1ine connection shall use ML-C 24368/ 4 connectors
or an equival ent nmethod of connection that is watertight,
oil resistant and ensures proper phase orientation. The
follow ng three pole connectors may al so be used:

CAGE CONNECTOR ASSEMBLY COG FED SUPPLY CLASS
90129 X 8998-1 Ml e 1H  0099-LL-H28-0067
90129 X 8998-2 Fenul e 1H  0099-LL-H28-0067

(10) Shore-to-Shi p Power System Service
Connecti ons

(a) Connecting the shore-to-ship power system
cables to the pier receptacles shall be acconplished only
by qualified shore electricians in direct coordination with
an electrical supervisor fromthe serviced ship. A
checklist with detail ed, sequential step-by-step connection
procedures shall be devel oped by the activity providing the
cold iron electrical service. The checklist shall show the
date, ship, pier and outlet nunber and shall be signed by
both the shore electrician and the shipboard electrician in



charge when the hookup is conpleted. This checklist should
be retained by the Public Wrks Departnent or Center for at
| east one year.

(b) This checklist shall address at |east the
follow ng itens:

- Visual inspection of the cable term nations to
insure they are clean, free fromsalt, noisture, and
corrosion, and are undanmaged.

- Inspection of the cable termnations to insure
they are clean, free fromsalt, noisture, and corrosion,
and are undamaged.

- Electrical insulation resistance tests of each
cabl e assenbly show ng actual val ues neasured. Cables
havi ng i nsul ati on readi ngs bel ow 1, 000, 000 ohns for 450
volt cables and 5, 000, 000 ohnms for 4160 volt cabl es shal
not be placed in service; shop testing and repair shall be
initiated.

- Shore power outlets are de-energi zed before
connecting the cabl es.

- Connect the cables to the pier shore power
outlets.

- If the ship is supplied by nore than one shore
transforner, the electrician shall instruct the ship's
operating force that paralleling of shore transforners
t hrough the ship's bus is prohibited unless authorized by
t he cogni zant activity based on a fault current anal ysis.

- Energize the cables only after the ship grants
perm ssion to transfer to shore power.

- Ship's forces are responsible for rigging the
cabl es on board the ship, verifying phase rotation on each
cable and for conpleting the connection on board the ship.
The shore activity will assist in rigging cable in sone
cases.

(11) Mai ntenance of Portabl e Shore-to-Ship Power

Cabl e



(a) Shop Tests. The shop test procedures given in
NAVFAC MO 200 shall be performed on all cables and
connectors which fail insulation resistance tests or pre-
installation inspections. These tests can be used to
| ocate cable faults and to verify cable integrity after
repairs are conpleted. Cables which fail shop tests and
cannot be econom cally repaired shall be renpved from
service permanently.

(b)Repair. Insulation repairs entailing damge
to outer cable jacket with conductor insulation intact
shoul d use approved materials only. An approved materials
or kit will provide abrasion resistance and will remain
fl exi ble over a w de range of tenperature. The conpleted
insul ation repair nust have a noisture seal and the seal
must be permanently bonded to the cable insulation. Repair
kits and materials which carry a Bureau of M nes approval
nunber or use a vul cani zed rubber nol ding for insulating
are the only materials which are approved for use on
portabl e shore-to-ship power cables. Procedures for
repairs to cables with damage outer jacket and conductor
i nsul ation shall be as required for cable splicing.

(c)Splicing. Splicing of portable shore-to-ship
power cables is not recommended. However, if splices
cannot be avoi ded, | ow voltage cables may be spliced when
the spliced connections are insulated with an insul ating
material which confornms to the requirenents of paragraph
11(b) above and NCEL Technical Note N-1503, copies of which
may be obtained fromthe Conmanding O ficer, Naval Cvil
Engi neeri ng Laboratory, Code LO7, Port Huenene, CA 93043.
Medi um vol t age power cables shall not be spliced under any
condi ti ons.

2304 RESPONSI BI LI TI ES

a. NAVFACENGCOM Publ i ¢ Wrks Centers and Engi neering
Field D visions

(1)1 ssue shore-to-ship power operation and
mai nt enance policy and procedures.

(2) Eval uate shore-to-ship electrical power
out ages and reconmmend corrective actions for design,
operation and mai ntenance of shore-to-ship power systens.



(3) Provi de support to NAVSEASYSCOM for the
identification and solution of interface problens between
shi ps' electrical distribution systens and shore-to-ship
power systens.

b. Maj or Clai mants and Sub C ai mants

(1) Ensure that subordinate shore activities and
applicable fleet units devel op shore-to-ship power
operation and mai nt enance prograns.

(2)Ensure that projects necessary to correct
identified waterfront deficiencies involving shore-to-ship
power support are submtted.

C. Commander s of Forces Afl oat

(1) Establ i sh standards for shi pboard personnel
for the checkout and connection of the power cables on
board ship and ensure that subordinate units apply these
st andar ds.

(2) Devel op required changes to shi pboard
operating procedures in support of the shore-to-ship power
operating procedures established by this instruction.

d. Activities. The followi ng apply to shore
activities and Public Wrks Centers providing electrical
cold iron power:

(1) Establish shore-to-ship power operation and
mai nt enance program

(2) Assess waterfront facilities as they relate to
shore-to-ship power, and submt projects to correct
identified deficiencies.

2305 STEAM AND FEEDWATER

2306 DI SCUSSI ON

a. Background. The Navy spends mllions of dollars
annually to repair ship boiler corrosion and danage. Part
of this damage is the result of inpurities found in steam
and feedwater supplied to ships for "cold iron" support and
steam bl anketi ng of ships' boilers. To ensure that
inmpurities do not enter ships NAVSEASYSCOM has prohi bited



shi ps from accepting shore-to-ship steam and feedwat er
unl ess the supplying activity certifies that the steam and
f eedwat er neet NAVSEASYSCOM st andar ds.

b. St andards. Shore-to-ship steam and feedwater
sanpling and testing shall be conducted in accordance with
Naval Ships Technical Manual, NAVSEA S9086- GX- STM 020/ CH
220 V2. PACNAVFACENGCOM Manual P-200, Shore to Ship Steam
and Feedwater Manual for Naval Facilities, provides further
gui dance and i nformati on.

2307 CRI TERI A

Shore-to-ship steam nust be generated from feedwat er which
is either treated with a chem cal oxygen scavenger or
mechani cally deaerated to a maxi mum di ssol ved oxygen
content of 15 parts per billion. Wen shore steam
condensate or feedwater is provided, a 100 nesh Y type
strainer shall be installed in the feed line to the ship to
preclude resin contam nation of the ship's system The
qual ity requirenents are:

a. Shore Steam and Condensed St eam
Constituent or Property Requi r enent
pH 8.0to 9.5
Conductivity 25 uS/ cm max
Di ssolved Silica 0.2 ppm max
Har dness 0.10 epm max

Constituent or Property Requi r enent
Conductivity 2.5 unmho/ cm max
Silica 0.20 ppm max

Facilities providing shore steamto Navy ships are required
to sanple and test shore steam and provide certification to
the ships as foll ows:

(1) Sanpling and anal ysis requirenents:

(a) Shore boiler discharge shall be sanpl ed
daily.



(b) Each pier and quay shall be sanpl ed
quarterly.

(2) Shore steamcertification requirenents:

(a) Docunentation of the nost recent daily
and quarterly analysis results shall be provided to each
ship prior to shore steam hookup.

(b) Daily steam analysis results shall be
made avail able to each ship by tel ephone. Tel ephone
nunbers shall be provided to each ship at the time of shore
st eam hookup.

(c)Each ship shall be notified any tine
shore steam does not neet the specified requirenents.

2308 RESPONSI BI LI TI ES

a. Engi neering Field Divisions

(1)Assist activities to ensure that shore-to-ship
steamrequirenents and feedwater requirements are net and
mai nt ai ned. Shore-to-ship steam neeting the NAVSEASYSCOM
quality requirenents is known as Cl ean Steam

(2) Monitor the success of activities in neeting
t he NAVSEASYSCOM qual ity standards and report such
nmoni toring to NAVFACENGCOM bi annual ly. Activities neeting
t he NAVSEASYSCOM Cl ean St eam and feedwater standards at the
time of the biannual report are considered "certified".

(3)Provide periodic assessnments of C ean Steam
production and distribution facilities to insure the
quality requirenents are net and nmaintai ned; and to
reconmmend i nprovenents to equi pnent and procedures.

b. NAVFEC. Provi de as requested:

(1) Tr oubl eshooti ng, netering and equi pnent
testing services on a reinbursabl e basis.

(2) MUSE steam plants as required to support cold
iron services.

C. Activities. The supplying activity is responsible
for providing steam and feedwater of sufficient quality to
meet NAVSEASYSCOM requirenents. Activities are advised of
the foll ow ng:



(1)Daily |aboratory tests to certify that steam
purity at the shore boiler discharge and quarterly
| aboratory tests to certify that steamquality at each
pier/or quay neet the purity requirenents are required by
NAVSEASYSCOM  Conti nuous automatic isokinetic sanpling is
recomended in order to conserve manpower. A summary of
the test results should be sent to the geographi cal EFD at
| east bi annually.

(2)Wen a |l aboratory test indicates that shore-
to-ship steamquality does not neet the quality
requi renents, all ships receiving the suspect steam and the
cogni zant type commander (s) nust be notified by nessage
with a copy to the Geographical EFD. |mmediate corrective
action is required by the supplying activity.

(3)Wien the supplying activity cannot correct the
deficiency wwthin a 30 day period, then a waiver request
and POA&M t o acconplish corrective actions nust be sent to
NAVSEASYSCOM with a copy to the Geographic EFD wthin the
next 30 day peri od.

(4) Feedwat er for ships which is processed from
shore water should be continuously nonitored for
conductivity and tested for silica before delivery to each
ship. Wen any test result does not neet the requirenents,
the supplying activity shall test the water in the feed
tanks of all ships which received the water and provide the
ship with copies of all test results.

(5) MUSE st eam generators and boilers | oaned or
rented to an activity for the purpose of providing Cean
St eam servi ce nust have feedwater supplied to them of
sufficient purity to produce steamthat neets the
requi renments of Naval Ships Technical Manual, NAVSEA S9086-
GX- STM 020/ CH 220 V2.

PART 4

ENERGY/ FUEL SOURCE

2400 GENERAL

a. Facilities shall be connected to base-w de heat
di stribution systens only when it has been determ ned to be
life cycle cost effective to do so. OPNAVI NST 4100. 6B



provides the criteria for source selection apply to base-

wi de and to individual facility heating and power boilers
of the sizes indicated in the specific paragraphs. 1In al
cases the fuel selection shall be based upon the life cycle
cost anal ysi s.

b. Al'l Navy heating and power plants nust be
desi gned, operated, maintained and nonitored to conformto
appl i cabl e environnental standards. |In addition,
installation contingency plans should include a fuel
conversion capability detailing the nechanical systens
alterations and changes in operation and mai nt enance
required to use alternative fuels.

C. When pl anning the construction of a major heating
or power plant, cooperation is required with other federal,
state and | ocal agencies that are considering regional or
district utility systens. |In addition, coordination with
the local utility conpany is required when planning a najor
Navy plant which may affect the local utility.

2401 ENERGY SOURCE SELECTI ON

a. Coal

(1) New Boilers. Al new boilers over 100 MBTUH
i nput and plants over 300 MBTUH i nput shall be designed to
be converted to burn coal and/or a solid fuel such as
refuse derived fuel (RDF) or biomass. A coal convertible
design utilizes boilers increased in size to acconmopdate
future coal conmbustion but is arranged to burn oil and/or
natural gas, and space is provided for future particulate
collectors, flue gas sul fur renoval equi pnent and solid
fuel and ash handling and storage facilities. Coal
convertibility, however, shall not take precedence over the
life cycle cost effectiveness. Space for 90 days coal
storage capacity shall be provided.

(2) Repl acenent Boilers or Additional Boilers for
existing plants will continue to burn the present fuel.
Al'l boilers over 100 MBTUH i nput, installed to burn fuels
ot her than coal, shall be designed to be coal convertible
and space shall be provided for a m ninum of 90 days coa
storage. Coal convertibility, however, shall not take
precedence over the life cycle cost effectiveness.

b. Fuel G| and Natural Gas




(1)New G| Fired Boilers Replacenents or
Addi tions (5 MBTUH up to 100 MBTUH). All new oil fired
boilers of 5 MBTUH and up to 20 MBTUH i nput nust be capabl e
of burning all grades of fuel oil through No. 5. Al new
boil ers 20 MBTUH t hrough 100 MBTUH shal |l be capabl e of
burning all grades of fuel oil through No. 6. This
requi renment does not apply where oil is the alternate fuel
in a dual fuel plant. Replacenents and additional boilers
shal | be capabl e of burning the w dest range of fuels
presently provided in the existing facility. Fuel oi
standby capability of 30 days shall be provided.

(2) New Gas Fired Boil ers Replacenents, or
additions (5 MBTUH up to 100 MBTUH). These boil ers shal
have the capability to burn oil as a dual fuel. Fuel oi
standby capability of 30 days shall be provided for boilers
with interruptible or spot gas service. Boilers wth firm
gas service shall consider the fuel vulnerability
requi renents, as outlined in OPNAVI NST 11300. 6; however, a
m ni mum of 7 days shall be provided.

C. Li qui fied Petrol eum Gas (LPGQ

(1)Due to uncertain availability in tinmes of fuel
shortages use of LPGis not encouraged.

(2)Use of LPG (1 MBTUH and above). Any use of
LPGin a plant of this size will require approval from
NAVFAC.

d. El ectri c Power

Combi ned with the poor energy efficiency in
generation and distribution of electric power, the use of
electricity consunes the greatest BTU equi val ent and
hi ghest cost of conmmon energy fornms. Accordingly, in the
pl anni ng of energy use, electricity will be given careful
scrutiny to mnimze and conserve its use. Cogeneration,
heat punp applications, and heat recovery techni ques are
encour aged where economcally justified. Lighting systens
shal | use energy efficient electronic ballasts and | anps
designed for use with the ballast. Programuable
controllers shall be used to limt |ighting use during
unoccupi ed hours.



e. Renewabl e, Geot hermal, Sol ar, Bi omass, and
Synt heti c Fue

Renewabl e energy sources should be used wherever
they are life cycle cost effective and where there is
confidence in the ability of technology to provide adequate
m ssi on support reliability.

f. Ref use Fuel

Cooperation with other federal, state and | ocal
agenci es considering refuse burning schenes in the vicinity
of Naval installations shall be given within the bounds of
| egal authority, wth primary consideration to continued
tinely, reliable and econom cal m ssion support. Mass
burning of raw refuse or purchased refuse derived fuel may
be utilized wherever life cycle cost effective and
practical in conparison with other available solid waste
di sposal and energy source alternatives. Uilization of
third party financing is preferred over Navy construction
of refuse burning plants.

g. Waste Qs

Wherever a significant source of waste oil
exists, it should be considered as a potential fuel source
for activity boilers. Care nmust be exercised to conply
wi th environnmental regulations and restrictions on
segregati ng hazardous wastes and chlorinated solvents from
waste oil fuels. The geographical Engineering Field
Di vi si on of NAVFAC nust be consulted prior to utilization
of waste oil as an energy source. |In addition, activities
shoul d contact the nearest Naval Supply Center or Depot to
determ ne the cost effectiveness of utilizing fuel oi
reclaimed (FOR) as an energy source. For additional
i nformation on burning waste oil refer to NAVFAC MO 911
Utilization of Navy Generated Waste O | as Burner Fuel.

PART 5

UTI LI TI ES VULNERABI LI TY

2500  SCOPE

a. Energy is a key ingredient of national security.
An adequate, reliable supply of energy is essential to the



performance of mlitary m ssions. OPNAVI NST 11300. 6A,
Policy for the Security of Energy and Utilities at Naval
Activities, updates energy security policy for Departnent
of Navy organi zations and activities. This update is based
on experiences gai ned during recent disasters, including
the Loma Prieta earthquake and Hurricane Hugo of 1989.

Thi s menorandum r eenphasi zes the need for energy security
pl ans at the activity |evel.

b. It is a basic responsibility of major claimnts
and commanders to know the vulnerability of their m ssions
and facilities to energy disruptions and the risk of such
di sruptions, whether the energy source is internal or
external to the command. It is essential to take action to
elimnate critical energy support vulnerabilities.

C. Major Claimants will: (1) conduct energy
vul nerability anal yses and review them for currency
annual l'y; (2) assist activities in establishing energy
ener gency preparedness and operation plans; and (3) devel op
and execute renedi al action plans to renove unacceptabl e
energy security risks.

d. Activities will establish and maintain: (1) a
technically accurate data base on its portabl e enmergency
generators and (2) a nethod for enploying or transferring
t hese assets within their organizations or across
Service/ Agency lines in an energy energency.

2501 RESPONSI BI LI TI ES

a. Activities wll establish schedul es and
procedures for their organizations to performthe anal yses
and devel op energy energency preparedness and operation and
remedi al action plans using definitions in enclosure (1) of
OPNAVI NST 11300. 6A. Analyses will be perforned at the
| onest organi zational activity feasible, consistent with
capabilities. Mulnerability anal yses, energy energency
pr epar edness and operation plans, and renedial action plans
wi |l address the factors in enclosure (2) of OPNAVI NST
11300. 6A. Analyses will include liaison with public
utilities and other off-base service providers to ensure
critical base m ssions are recognized in the service
restoration plans of those providers.

PART 6



COGENERATI ON

2600  SCOPE

a. In general, this section enphasizes technical
aspects of cogeneration; however, utilities are now
negoti ating with i ndependent suppliers for capacity in the
1990s. W shoul d encourage third
party cogeneration investnent offering Governnent owned
| and and a steam market.

b. Cogener ation produces two forns of energy from
one primary fuel - electrical or mechanical and useful
thermal energy sinultaneously. The thermal energy (e.g.
recovered waste heat fromthe generation of electricity)
can be tapped for space and water heating and/or air
conditioning. Alternatively, it can also be used to
produce steam for industrial purposes or to produce
additional electricity.

C. Cogeneration, as a concept, has been around for
nore than 100 years. The efficient use of otherw se wasted
thermal energy as a cogenerated by-product can nean
substantial energy and cost savings. The Departnent of
Energy has estinmated a 10-30 percent reduction in fuel
requi renments through cogeneration, which is a significant
energy savings potential. A return on investnent (RO) of
20 percent or nore w thout depreciation or tax credits can
be expected. For cogeneration systens an average sinple
pay-back (time to recoup an investnent outlay) is about two
to four years. Gven these attractive features, it cones
as no surprise that nationw de investnents in cogeneration
are projected to reach $60 billion by the end of the
century. Recent advances in boiler and turbine technol ogy
have made possible the shift fromprimary prem um fuel s,
oil and natural gas, to solid fuels such as biomass and
coal to produce electricity. The use of abundant donestic
coal alleviates the dependence on insecure foreign oil and
gas inports. Further, it hel ps reduce the current trade
and budget deficits.

d. Third party financed cogeneration al so prom ses
the deferral or elimnation of capital investnment for power
pl ant construction in the Navy. See paragraph 8301 for
third party contracting.



2601 APPLI CATI ONS

a. Typi cal ly, cogeneration applications are divided
into two categories. Those that fall bel ow 500 KW capacity
are generally small cogenerations, or packaged cogeneration
systens (PCS), and those |arger than 500 KW are consi dered
| arge cogeneration systens (LCS). Based on this
separation, the small cogeneration systens find
applications in enlisted personnel housing (BEQ), officer
personnel housing (BOX), nmess halls, hospitals,
conmi ssaries, adm nistration buildings, [ight manufacturing
shops, laundries, etc. Large cogeneration systens, which
are a proven technol ogy, are applicable to base-w de
installations to provide both electricity and steam

b. Cogeneration offers several inportant advantages
over conventional approaches: energy efficiency, fuel
flexibility, economcs, power reliability, and
survivability.

2602 BASI C CONCEPTS/ DEFI NI TI ONS

Sonme basic technical concepts and definitions are provided
for a better understanding of cogeneration.

a. Toppi ng cogeneration is defined as the process of
using a primary fuel, such as natural gas, to produce
mechani cal or electrical power. Residual thermal energy is
recovered and used for heating, air conditioning, or
vari ous manufacturing processes. The primary fuel is used
to "fire" a boiler, for exanple, which produces steamto
drive a turbine which then provides nechanical energy that
is converted to electrical energy by means of a generator.
Exhaust heat is used to supply thermal |oads. A conbined
cycle is realized when additional electricity is created by
the captured thermal energy.

b. Bott om ng cogeneration is when waste heat, such
as occurring in a steel reheat furnace, a glass kiln, or a
di esel engine power plant, is extracted fromthe hot
exhaust waste steamand transferred to a fluid (generally
t hrough a waste heat recovery boiler) which is then
vaporized. The vapor is used to drive a turbine which
produces el ectrical or nechanical energy. A Rankine cycle
is a bottom ng system using a "phase-change" fluid which
can be either water or an organic fluid such a tol uene,



fluorinol, or Freon Il. Oganic fluids provide greater
flexibility because their properties permt operation at
tenperatures | ower than those at which water vapori zes;

nor eover, they operate with greater efficiency at high
tenperatures, Such systens using organic fluids are called
Organi ¢ Ranki ne Cycle (ORC) systens.

C. Prime Mover is equi pnment that converts thermal to
el ectrical (or nmechanical) power. Three types of prine
novers are commonly used: steamturbines, gas turbines,
and di esel engines.

d. VWheeling is the transm ssion of power from one
utility to another, or fromone site to another, by
interconnection with a utility-grid.

e. Avoi ded Cost or buy-back is what, under the
provisions of the Public Uility Regul atory Policies Act
(PURPA), the utility nust pay for cogenerated power which
the utility avoi ds generating or buying el sewhere.
Capacity credit is part of avoided cost structures.

f. Capacity Credit is an additional paynent the
utility makes to the cogenerator to pay for additional
generating capacity added to the utility's systens, thereby
avoiding or deferring the utility's investnment in
addi ti onal generating capacity.

2603 TECHNOLOGY SYSTEMS OVERVI EW

a. The technol ogy for | arge cogeneration systens
(LCS) is proven and commercially available. The LCS is
normal ly a site-specific design using off-the-shelf prine
nmovers such as gas turbines, diesel engines, and steam
turbines. PCS is a pre-engineered, pre-packaged nodul e
with electric capacity of 500 KWor |ess using a prinme
nmover such as a reciprocating engine or gas turbine. Heat
recovery froma small PCS can be used for hot water
heati ng and cooling, and for industrial processes. These
nmodul ar units are nounted on skids and can be quickly
pl aced in position and put on |ine.

b. The choice of a primary fuel depends on relative
prices as well as supply, storage, environnental, and | ocal
geographical factors. The selection of a prime nover is
i nfluenced by the choice of primary fuel in addition to



requi red generating capacity and investnent costs for a
particul ar application.

C. The range of primary fuels has al so expanded from
oil and gas to include solid fuels. Q1 and gas are
prem um fuels and are nore subject to external market
fluctuations in price and supply. Solid fuels, such as
coal and bi omass, are nore abundant and with recent these
fuel s have beconme nore acceptable froma environnental
standpoint. Besides, solid fuels typically cost 50-70
percent |ess than natural gas and | ong-term supply
contracts at fixed prices are easier to obtain. However,
handl i ng costs are higher.

d. The type of system (topping, bottom ng, or
conbi ned cycle) and the choice of primary fuel depend on
t he uni que characteristics and requirenments of a particul ar
cogeneration facility. There is a large array of suppliers
of equi pnent and services, but what is inportant is the
careful planning required to select a systemtailored to
the user's needs that will maxi m ze energy savings for 15
to 25 years of operation

2604 PLANNI NG EVALUATI ON

a. I n nost cases a cogeneration study first
determ nes the | argest heat requirenent which can be
thermal followng. This is the nost common approach
because the nost efficient cogeneration alternative is
thermal followng. In thermal follow ng systens all the
heat produced as a result of cogeneration is consuned for a
useful purpose.

b. The nost efficient operation of the central
heati ng system has not been established at many of our
activities. This should be our goal prior to considering
congeneration. Cogeneration should be considered only
after the nost efficient operation this and the net result
is that energy continues to be wasted in support of
cogener ati on.

C. The followi ng actions should be taken to
determ ne the nost efficient operation prior to determning
the heat load for a thermal follow ng cogeneration system

(1) Consi der decentralization to elimnate
di stribution |osses.



(2)Activities should secure the steam plant or
portions of the distribution systemduring the non-heating
season.

(3) Consi der hot water heating plant/distribution
systemin |ieu of steam

(4) Consider "clean steamt for "cold iron”
services only.

(5) Optimze boiler operations.
(6)Mnimze the steamtrap mai nt enance program
(7)Inmpl ement a steam trap nai nt enance program

(8) Operate the steamdistribution systemat the
m ni mum pressure, as nost steamloads require far |less than
typical distribution pressures.

(9) Consider replacing all steam absorption
chillers wwth centrifugal chillers.

(10)Do not install steam absorption chillers to
i ncrease the non-heating season heat | oad.

(11) Reduce buil di ng steam | oads.

d. O her considerations that will have a significant
i npact on a cogeneration study are:

(1)El ectric peak shaving may not be cost
effective unless ratchet charges are consi dered and
accounted for.

(2)Increnmental utility rates nust be used in the
anal ysi s.

e. For small cogeneration, there should be a
$15/MBTU differential between gas and el ectric rates, and
el ectric rates should be greater than $. 065/ KWH. BOQs nust
have greater than 300 occupants/day and ness halls nust
serve nore than 1300 neal s/day to provide m ni mumtherm
| oad.



(1) Consi stent year-round thermal | oad and at
| east 4000 hours of operation.

(2)An electrical to thermal cost differential of
$10/ MBTU or hi gher (Based on a conversion factor of one MM
= 3.413 MBTUs).

(3)Electrical demand up to 1200 kw.

f. The conplexity of a cogeneration systemvaries
generally with the size of the system Large cogeneration
systens m ght involve econom cs of scale not available for
smal | cogeneration systens. A feasibility analysis nust be
performed to carefully appraise the benefits, costs, and
risks. As a basic prerequisite, the followng itens nust
be consi dered for cogeneration projects, both | arge and
smal |

(1) Energy requirenents, both thermal and
electricity (thermal to electrical ratio).

(2) Large scal e cogeneration is generally cost
effective if electric rates are greater than $. 05/ kW and
the differential between natural gas and electric rates is
$15/ MBTU. However, even when this differential does not
exist, other factors, such as utility conpany incentives,
may meke cogeneration worth pursuing.

(3)As a general rule, plants should be sized to
follow the thermal | oad.

(4) Fuel costs and supply options.

(5) Owership (Navy or third party ownership,
operation, and mai nt enance).

(6)Qualifying for cogeneration status.

(7) Power supply criteria (reliability,
nmobi I'i zation, survivability, and vulnerability).

(8) Cogenerati on system performance
characteristics.

g. The primary paranmeters of a cogeneration system
are the site's steam (thermal) and el ectric power usage.
These paraneters are used in engi neering and econonic



nodel s that conpare various systens and determ ne the
revenue streans. Conputer based analysis nmakes life cycle
coating analysis nore flexible because changes to the
system and vari ous equi pnment options can be easily
accommuodat ed.

PART 7

CCOAL
2700 GENERAL
The Defense Fuel Supply Center (DFSC) is responsible for
t he procurenent of coal (FSC 9110, Fuels, Solid). Coal is
not centrally stored and issued, but is bought for direct
delivery and ordered by the activity as required.

2701 REQUI SI TI ON PROCEDURES

a. DD Form 416, Purchase Request for Coal, Coke, or
Briguettes, wll be to requisition coal, coke, or
briguettes by the requiring activity in requesting coal
pur chases.

b. DD Form 416 is prepared at the activity |evel by
the individual activity and forwarded to the appropriate
MIlitary Service Control Point (MSCP) |isted in Paragraph
2702 in accordance with instructions prescribed by
NAVFACI NST 10340.4E. DD Fornms 416 will be submtted to
DFSC by the MSCPs by the date set forth in DFSCR 4220. 2,
Requi renment s Subm ssion Schedule for Coal. Requisitions
must be conplete as to specifications, quantities,
estimated nonthly consunption and node of delivery desired.
A separate requisition is prepared for each kind of coal
such as bitum nous, anthracite, or lignite. The purchase
program nunber should be entered in the upper right-hand
bl ock of the form

Coal contracts will no longer include a provision for
paynment of premuns for higher quality coal. Consequently,
pl ease state only the m ni num specification requirenents.
By specifying only the m ni num needs, we allow maxi num
participation in the bidding. |If double screen coal is
required, be sure to indicate on the purchase maxi mum
percent passing through the smaller screen.

2702 M LI TARY SERVI CE CONTROL PO NTS




a. Director, U S. Arny General Material and
Petrol eum Activity, New Cunberland Arny Depot, New
Cunmber | and, Pennsyl vania 17070.

b. Commandi ng O ficer, Naval Facilities Engineering
Center (NAVFEC), Port Huenene, CA 93043.

C. Commander, San Antonio Air Logistics Center
(SFR), Kelly AFB, Texas 78241.

d. Commandi ng CGeneral, Marine Corps Logistics
Support Base, Al bany, Georgia 31704.

2703 REQUI REMENTS

a. Routine requirenents submtted in accordance with
the requisition schedule are normally covered by
requi renents contracts resulting fromformal advertising or
negoti ation. Accounting and appropriation data wll be
shown on the Purchase Orders issued under the contract.
DFSC prepares a DD Form 350, Individual Procurenent Action
Report, at the time the contract is issued. Therefore, the
activity preparing the Purchase Orders will not prepare a
DD For m 350.

b. Emer gency procurenments nust be approved by the
MSCPs as shown in Paragraph 2702 and will be bought as
qui ckly as possible. The requiring Mlitary Service w ||
furnish DFSC with details giving rise to the energency
requi renent, the quantity of coal on hand and esti nmated
consunption for the next 30 days.

C. Local purchase by individual activities is
aut hori zed, subject to MIlitary Service regul ations, where
t he annual requirenents per line item does not exceed
$10, 000.

2704 COAL CONTRACTS

Coal contracts are adm nistered by DFSC. Source inspection
functions are assigned to Defense Contracts Adm nistration
Servi ces (DCAS).

2705 | NSPECTI ON AND ACCEPTANCE




a. Specification requirenents are established by the
Mlitary Services in collaboration with DFSC for each item
purchase. Quality requirenents are devel oped by DFSC
Directorate of Technical Operations (DFSC-T) and
contractual Iy invoked.

b. | nspection nornmally is perfornmed in two steps as
fol |l ows:

(1) Source inspection of coal is perfornmed by the
DCAS Quality Assurance Representative (QAR). The
contractor is contractually required to provide and
mai ntai n an acceptabl e inspection system The contractor
is contractually required to sanple and test east shipnent
of coal and submt to the receiving activity a test
anal ysis report. The contractor's inspection system
i ncluding operations directly related thereto, is subject
to review and surveillance by the DCAS QAR Wen the
contractor has established a history of reliability, he is
allowed (at the option of the Contracting Oficer) to ship
on a Certificate of Conformance (COC) with an attached
anal ytical test report identified to that shipnent.

(2) A visual inspection of each delivery is made
by the receiving activity to determne that coal is
reasonably free of slate, dirt, water, fines, undersize and
oversize coal. the analytical test report acconpanying the
shiprment is reviewed to verify that the test analysis
results substanti ate specification conformance. Sanples
are taken in accordance with the "Quality Assurance
Procedures for Receipt of Coal" (Available fromDFSC). The
sanples are forwarded to the Departnent of Arny East or
West Laboratory for analysis and preparation of an Analysis
Report. This Analysis Report is final and binding and is
used for the purpose of price adjustnment in accordance with
the provisions of the contract.

The Laboratories will forward the Analysis Report to the
Coal consuming activity, one copy to NAVFEC and two copi es
to DFSC. The activity wll retain the original and forward
a copy to plant operation managenent, a copy to the
respective EFD for technical review and forward a copy to
the appropriate finance office wth the necessary price

adj ust nent s.

2706 ACCEPTANCE/ REJECTI ON




a. Acceptance or rejection of deliveries is based on
vi sual inspection (in accordance with contract provisions
covering such inspection) upon receipt at the using
activity and prior to unloading. Wen visual inspection
di scl oses that a shipnent does not neet the quality or
ot her conditions required by the contract, the DFSC
Contracting Oficer should be notified i nmediately by
message or tel ephone prior to any action to accept and
unload the coal. If the product is unacceptable, a request
for rejection, together with sufficient data to support
such action, wll be submtted pronptly to the Contracting
Oficer.

b. Product may be rejected (source or destination)
if it is not in conformance with contractual requirenents.

2707 CONTRACT WAI VERS

a. Product and services supplied on DFSC contracts
will conformto all of the requirenents of the contract.
The Defense Acquisition Regul ati ons (DAR) provides that
where for reasons of urgency or econony, and when
acceptable to the activity responsible for technical
requi renents, exceptions nay be granted subject to
equi tabl e adjustnent of the contract price or other
consideration. Contract specification waivers can only be
aut hori zed by the cogni zant contracting officer. It is in
the best interest of the Governnent for the contractor to
submt requests for waivers directly to the contracting
officer. Wen a waiver is requested it will be handled in
the follow ng manner. First, the contracting officer wll
contract the DFSC-T for their recomendation as to
acceptance or rejection of the contractor's waiver request.
DFSC-T will assure the approval of the applicable Mlitary
Departnent in order to render their recomrendati on

b. Based upon the DFSC-T recommendati on, the
contracting officer wwll either grant or deny the waiver
request. It should be noted that in energencies, DFSC- T

may recommend m nor deviations w thout approval by the
quality office of the Mlitary Departnent, if they cannot
be contacted during non-duty hours. Should this occur,
DFSC-T will advise the Mlitary Departnment quality office
of the full facts during the next working day.

2708 TRANSPORTATI ON




Contracts providing for rail novenent are normally awarded
on the basis of delivery FOB carrier at the mne. DFSC
obtains rail routings fromthe Mlitary Traffic Managenent
Command (MIMC) and furnishes the rail routings to
contractors. Contractors ship on a Commercial Bill of
Lading (CBL), to be converted to a Governnent Bill of
Lading (GBL) in accordance with rail route orders provided
by DFSC. Contracts providing for truck novenent are
normal | y awarded on the basis of delivery FOB destination.

2709 STANDARDI ZATI ON

Coal is an organi c heterogeneous nmaterial, the basic
characteristics of which are not changed during the m ning
and preparation for market. There are many types and ki nds
of bitum nous coal produced in the United States, nost of
whi ch are included in the DOD purchases. Chem cal and
physi cal characteristics vary with type and ki nd;

therefore, the bitum nous coal industry has no

standardi zation either as to quality or size.
Specifications for each line itemrequisition are based on
t he design of the handling and burning equi pment at a given
activity.

This design, in turn is based on the kind and type of coal
avail abl e at the nost econom cal delivered cost to a given
| ocation. Anthracite coal, on the other hand, is produced
froma relatively small area in northeastern Pennsyl vani a.
The industry, together with the Pennsyl vani a Departnent of
Commerce, has standardi zed the marketing of anthracite,
both as to size, nonenclature and the all owabl e m ni mum
quality and size.



CHAPTER 3

UTI LI TI ES SYSTEM OPERATI ON AND NAI NTENANCE

PART 1
HEATI NG AND PONER PLANTS

3100 PURPCSE

Part 1 provides information and gui dance on the operation,
mai nt enance and i nspection of heating and power plants.

3101 DI SCUSSI ON

a. Definitions

(1)Boiler. An electrical/mechanical device
containing a heat transfer fluid under pressure designed to
convert chemcal (or electrical) energy to thermal energy.
The thernmal energy may then be used for a variety of
pur poses such as space heating or the production of a
electricity. Steam generators and hot water generators are
consi dered boilers, while steam and hot water converters
are not. The discernable feature of a boiler is that the
heat source is applied directly to that water or other heat
transfer fluid.

(2) Power Plant. A plant producing electricity.

(3)Heating Plant. Any plant producing steam hot
wat er, or other mediumfor the purpose of space or process
heati ng.

(4) Cogeneration Plant. A plant producing a
heat ed nedi um for the purpose of space or process heating
and electricity.

(5)Central (Heating or Power) Plant. A plant
that exports a heated nmedium and/or electricity to nore
t han one user.

b. Applicability. Part 1 applies to all boiler
pl ants containing one or nore boilers with input capacities
greater than 0.40 mllion British Thermal Units per hour
(MBTUH). Residential units wth capacities | ess than 0.40
MBTUH ar e excl uded.




3110 OPERATI ONS AND NAI NTENANCE MANUALS

3111 DI SCUSSI ON

a. Background. Rapid degradation of a boiler's
material condition and performance will occur if careful
attention is not given to its operation and nai nt enance.
| f the degradation continues failure of the equipnment wll
i nevi tably occur.

b. Standards. Witten mai ntenance and operati onal
records in the formof a |log are necessary for each boiler.
Each attendance to the boiler for observation and
mai nt enance shall be recorded in a log along with

observations made and mai ntenance perfornmed. |n addition,
all central heating plants shall have witten operating and
mai nt enance procedures conpiled into an O&M manual .  For

plants with capacities up to 50 mllion British Thernal
Units per hour (MBTUH) the O&M manual shoul d consist of

pl ant draw ngs and manufacturer's mai ntenance and

oper ati ons catal ogs containing trouble shooting guides,

mai nt enance procedures and equi pment operating procedures

i ncluding start-up, shutdown, energency and | ay-up
procedures. Central heating plants with capacities of 50
MBTUH and | arger and el ectrical generating plants 750 KW
and | arger shall have systens oriented O%M manuals. As a
m ni rum manual s for existing plants should include itens
(1) through (8) below. The costs and benefits of the

remai ning itenms should be eval uated for each plant based on
the remai ning economc |life, condition, conplexity and

avai lability of information. Existing O%M manuals shoul d
be reviewed and updated every five years, or earlier in the
event of a major system change.

(1) Pl ant systens and equi pnment operating
procedures including start-up, shutdown, energency and | ay-
up procedures.

(2)Plant systens and equi prent mai nt enance
pr ocedur es.

(3)Performance test records for major equi pnment.
(4) Sanpl e operator | ogs.

(5) Preventive mai ntenance schedul es and | og
format for all equipnent and systens.



(6) M ni nrum spare parts inventory.

(7) Troubl e shooting procedures for major
equi pnent and systens.

(8)Clearly defined duties, responsibilities, and
qualifications for all O&M positions.

(9) File of manufacturer's equi pnent data and
dr awi ngs.

(10)File of manufacturer's equi pment O&M
pr ocedur es.

(11)File of plant design and construction
dr awi ngs.

(12) Performance test procedures for major
equi pnent and systens.

(13) A Pl ant Equi prent Manual includi ng equi pnent
| D or account nunbers, manufacturer's nanme, nodel nunber,
capacity, and perfornmance data.

(14)Qutline of training programfor al
positions.

3112 RESPONSI BI LI TI ES

a. Naval Facilities Engi neering Command. EFDs shal
assist activities in review ng, updating and establishing
&M manual s.

b. Activities. Mintain OM nmanuals for systens and
maj or equi pment. Review adequacy and update the nanual s at
| east once every 5 years.

3120 BO LER WATER TREATMENT

3121 DI SCUSSI ON

a. Background. One of the major causes of boiler
failures is the lack of or ineffective boiler water
treat nent. In addition, the formation of scale on boiler

heat transfer surfaces increases fuel costs to the Navy.
In order to conbat failures and pronote efficiency al



activities should have boiler water treatnent prograns in
effect.

b. Safety. Many of the chem cals used in water
treatment are hazardous to the health of personnel when
handl ed i nproperly. These chem cal s include causti c,
acids, and others. NAVOSH and industry safety regul ati ons,
i ncluding the use of gloves, goggles, and respirators where
appropriate, should be strictly adhered to whenever
handl i ng boiler water treatnent chem cals.

C. Standards. The extent of the boiler water
treatment programw || depend on the type of boiler and its
application, with | ow pressure hot water boil ers needing
the |l east attention and higher pressure boilers used for
the generation of steamto ships or for electrical
generation requiring the nost attention. Periodic testing
of feedwater, boiler water, condensate return, necessary
for assessing the effectiveness of the program Hot water
boilers with capacities greater than .40 MBTU shall have
monthly raw water, boiler water and condensate sanpl es
tested by a | aboratory i ndependent of the boiler plant for
conparison to an activity analysis prepared at the sane
time at the plant. Significant discrepancies between the
two anal yses may i ndicate problens with either the
equi pnent, treatnent chem cals, test reagents, or
procedures. The activity shall take steps imediately to
determ ne the cause of the problem and correct the
situation. If an equi pnent problemis indicated, pronpt
attention should be given to the equi pnent involved. Since
a boiler will necessarily deteriorate w thout adequate
water treatnent, repair to the boiler. NAVFAC MO 225,

I ndustrial Water Treatnent, contains further guidance and
i nformati on.

GUI DELI NES

a. Frequency of Sanpling. The follow ng sanpling
frequency is recomended:

Boi l er Type Capacity Functi on Frequency

Hot Water Less than .40 MBTUH Heating at
installation



Hot Water .40 to 1 MBTUH Heat i ng once/ year
Hot Water 1 MBTUH to 5 MBTUH Heat i ng once/ 6 nont hs
Hot Water 5 MBTUH to 20 MBTUH Heating once/ nont h

Hot Water 20 MBTUH and greater Heating Once/ week

St eam Less than 5 MBTUH Heat i ng once/ week
St eam 5 MBTUH and greater Heat i ng once/ day
St eam 5 MBTUH and greater El ectrica

Generation once/ 8 hrs

St eam Al | Steamto ships see Ch. 2

b. Control Limts

(1) For boilers not producing shore-to-ship steam or
feedwater, the limts on boiler water quality will vary
according to the type of boiler and the nature of its
service. the recommended water and steamquality limts
for steamboilers and those of the American Society of
Mechani cal Engi neers (ASME) "Consensus on Qperating
Practices For the Control of Feedwater and Boiler Water
Quality in Modern Industrial Boilers".

(2) The extent of treatnment for hot water boilers
depends on the tenperature and pressure of the water and
t he service.

Hot water boilers heating donmestic water do not require
wat er treatnent unless an unusually hard water is used in
whi ch case a water softener is necessary. The recomended
treatment for hot water boilers used for space heating with
wat er tenperatures bel ow 250 F at pressures of 160 psig or
less is to fill the boiler and systemw th softened water
at the time of installation. No further treatnent is
usual ly required as long as the system does not | eak
excessively. The recommended feedwater |imts for hot

wat er boilers used for space heating and industri al
processes with water tenperatures of 250° or nore at
pressures greater than 160 psig are:




Constituent or Property Upper Limts

har dness 10 ppm (as CaCi)
oxygen .01 ppm

car bon di oxi de .01 ppm

bi carbonate alkalinity 0 ppm

silica 1 ppm

In addition, the pH of the boiler and system should be kept
within the 8.5 to 9.5 range.

3123 PRCHI Bl TI ONS AND RECOMVENDATI ONS

The use of filmng amnes is prohibited. Filmng am nes
are difficult to control and have been found to obstruct
distribution as a sludge conditioner is recomended.
Tannin interferes wwth the testing of other boiler water
chem cals and has |l argely been replaced by polyners as a
sl udge condi tioner.

The dosage of sone boiler water additives such as volatile
amnes is restricted by the U S. Code of Federal

Regul ations Title 21, Section 173.310 for steam used for
food processing or humdification. NAVFAC policy is to
prohibit for all new construction and buil ding renovations
t he use of steam which contains am nes for food processing,
space hum dification, and nedical instrunent sterilization.
To ensure that boiler water additives do not cone in
contact with food or are contained in steamused to contain
the additive |laden steamwi thin the primary distribution
system

3124 RECORDS

A record log of sanpling results, adjustnent to chem ca

| evel s, and adjustnent to equi pnent is considered essenti al
for managenent of an effective treatnment program NAVFAC
Form 11330/2 (11-75), Boiler Water Test and Treat nment
Record, and NAVFAC Form 2566 (4-59), External Boiler
Feedwat er Treat nent Record are recommended. Activities



should retain water treatnent |ogs and reports for at | east
one year.

3125 RESPONSI BI LI TI ES

a. Naval Facilities Engi neering Command. EFDs shal
assi st activities by providing consultation services and by
nmonitoring activity water treatnment prograns for
ef fectiveness.

b. Activities.

(1) The activity is responsible for establishing
and mai ntaining an effective water treatnment program
Copi es of nmonthly water treatnent |ogs and records shall be
made available to the EFDs upon request. The activity
shal | direct independent |aboratories and water treatnment
vendors to forward copies of nonthly check sanpl e anal yses
toits EFD for review

(2) The activity is authorized to have nonthly
check sanpl es anal yses for boilers perfornmed by the Arny
Engi neer and Housi ng Support Center Industrial Water
Treat ment Laboratory, (CEHSC-FU-W, Fort Belvoir, VA 22060-
5580. Contact the geographic EFD to begin this service and
for details.

3130 PROPRI ETARY DEVI CES AND CHEM CALS

3131 DI SCUSSI ON

Shore activities are requested by vari ous
representatives of industry to procure and test new devices
and chemcals to treat the waterside, clean the firesides,
or inprove the conbustion efficiency of boilers. These
devices and chemcals claimto treat boiler water in such a
way as to elimnate the formation of burner devices and
fuel oil additives claimto prohibit fireside deposits and
enhance burning of the fuel. Sone of these devices
chem cal s shall be eval uated and approved by Naval
Facilities Engineering Command ( NAVFACENGCOM) prior to
procurenent and installation.

3132 GENERAL

On line installation and testing of any product that
coul d cause operational or maintenance problens is



prohi bited. Proprietary devices and chem cals often have
generic counterparts which are | ess expensive and as
effective. The purchase of generic chem cals and chem cals
from Governnent Services Adm nistration or Navy stock
schedul e i s encouraged.

3133  ACTI ONS

1. NAVFACENGCOM shal | eval uate and approve new
devices and chem cals prior to their use.

2. The geographi c Engi neering Field Division (EFD)
shal | provide technical coments as to the validity of new
devices or chemcal prior to submttal to NAVFACENGCOM f or
approval .

3. Activities shall request eval uation and approval
of new devi ces chem cal s from NAVFACENGCOM vi a t he
geographic EFD. Activities shall obtain the follow ng
information fromthe manufacturer or sponsor:

a. A statenent defining the intended purpose and
functions of the device or product.

b. A conplete description of the device or
chem cal, including information on its application, nethod
of operation, and the environnental conditions under which
it is designed to function.

c. Detailed result of an exhaustive research and
testing program by an i ndependent agency in good standing
and high repute in the engi neering profession.

3140 EFFI Cl ENCY
3141 DI SCUSSI ON

a. Background. Boiler plants account for about one
third of the Navy's shore energy costs. Therefore, it is
i nperative to ensure that boiler plants are operated
efficiently. Many of the larger boilers in the inventory
are 20 years old or older. dCose nonitoring of these
boilers is necessary to ensure efficient and reliable
servi ce.

b. bj ective. The objective of Navy boiler plant
operations is to ensure that the plants are operated at the



hi ghest level of reliability, efficiency and safety

possi ble. To acconplish that objective, all heating and
power plants shall be operated at optimumefficiency at al
| oads.

C. Standards. The ASME PTC 4.1, Power Test Code for
St eam Generating Units, provides a neans for neasuring the
performance of boilers. The test requires an accurate fuel
anal ysis. Conbustion efficiency is often used to assess
boi |l er performance because fuel analysis is not rapid
enough to influence real time operations. The information
required for determ ning the conbustion efficiency should
be recorded in the boiler log. This information includes
2, C2, CO stack tenperature, and anbient air tenperature
measurenents. Conbustion efficiencies defined for
different fuels are:

Fuel Conmbusti on Efficiency

Nat ural Gas -0.165(C2) -0.8303 (Ts-Tat+8) + 90.8
L. P. Gas -0.191(CR)-0.8767 (Ts-Ta+18) + 92.8
Gl -0.250(C2)-0.9009 (Ts-Ta+7.5) +94.3
Bi t um nous Coal -.272(C2) -0.8587 (Ts-Ta+l4) +96.6
Ant hracite Coal -0.350(C2) -0.9920 (Ts-Ta+75) +98.4

Anmbi ent air tenperature (Ta) should be taken before the
first heat transfer device. Flue gas tenperature (Ts), Q2,
C®2, and CO readi ngs should be taken after the |ast heat
recovery device. Since a single CO2 value nay have nore
than one 2 value and air infiltration can be a problem @2
versus CO2 needs to be plotted on an Gswald chart.
Tenperatures are in degrees Fahrenheit. CO2 and 2
readings are in % by volune. The CO readi ng shoul d not
exceed 200 ppm

Boilers must be tested periodically to maintain optinmm
efficiency. Operating boilers that are continually manned
require conbustion efficiency checks and may require

adj ustnments to conbustion efficiency checks and require

adj ustnments to conbustion equi pnent at | east once a shift.
Al'l other operating boilers with input capacities of 0.40
MBTUH or greater require conbustion efficiency neasurenents
at | east nmonthly.




In addition to the conbustion efficiency tests outlined
above, large boilers require periodic testing according to
the heat |oss nmethod of ASME PTC 4.1. Boilers with input
capacities greater than 150 MBTUH require ASME PTC 4.1 heat
| oss nethod tests annually. Boilers with input capacities
from75 to 150 MBTUH require ASME PTC 4.1 tests at |east
once every two years. \Wen conputing efficiencies, the
ASME PTC 4.1 val ues for unaccountabl e | osses shoul d be
0.50% 0.75% and 1.00% for gas, oil and coal,
respectively. |If efficiencies are to be maintained annual
assessnments of operations, maintenance, and equi pnent
adequacy nust be nade and any deficiencies corrected.

3142 CRI TERI A
a. Acceptable limts for conbustion testing of
conti nuously

manned boiler plants are as foll ows:

(1) Natural Gas

Load
25% 50% 75% 100%

(2)Light oils such as Grade 2, D esel Fuel, JP-5, and
Naval Distillate:

Load
25% 50% 75% 100%

(3)Medium G I's such as G ade 4 and NSFO

Load
25% 50% 75% 100%




(4)Heavy oils such as Grade 5 or 6. Miultiple burner
boilers without positive air register seals may not neet
the efficiency standard bel ow 50% | oad.

Load
25% 50% 75% 100%

(5) Coal (bitum nous). The design characteristics of
sonme coal fired boilers may not allow for operation at
| oads | ess than 50%

Load
25% 50% 75% 100%

When conbustion efficiencies are | ess than those presented
above, an effort should be nade to identify and correct the
cause of the deficiency. Particular attention should be
directed to air heaters, econom zers, viscosity controls,
air trimsystens, and conbustion controls. Correction of
deficiencies which entail |arge capital expenditures should
be based on an economc life cycle cost analysis.

(6) X her fuels. Operate boilers or incinerators
burni ng wood, refuse derived fuel, peat and other fuels at
efficiencies not |ess than one percent bel ow the predicted
performance curve. |If predicted performance curves are not
avai |l abl e, devel op performance curves using the ASVME PTC
4.1, heat |oss nethod.

b. The acceptable limts for boilers not
conti nuously manned nmeasured at steady state conditions and
at high fire are:

Fl ue Gas Constituent Gas Ol



co2 (% nin. 9.0 11.0

02 (9% max. 5.0 5.0
CO ppm nax. 0.0 0.0
Bachar ach # nax. 0.0 1.0

Stack tenperatures on the boilers shall be no nore than
550°F upstream of any heat recovery devices.

3143 RESPONSI BI LI TI ES

a. Naval Facilities Engi neeri ng Command

(1) EFDs shall assist activities by:

(a)Providing training opportunities on a
rei nbur sabl e basis.

(b) Revi ewi ng operati ons and nai nt enance
practices.

(c)Field testing boilers where appropri ate.

(d) Conducting or adm nistering studies for the
pur pose of inproving operations and nai ntenance efficiency.

(e)Providing information on boiler nonitoring and
ot her PC technology to better manage boiler plants.

(2) The Naval Facilities Engineering Center
(NAVFEC) shall assist NAVFACENGCOM and the EFDs. NAVFEC
shal | provide on a reinbursabl e basis:

(a) Thermal plant design criteria and revi ew.

(b) Testing, trouble shooting and investigative
engi neering servi ces.

(c)Efficiency inprovenent training.

(d)Provide boiler and UPV inspection services.

b. Activities. The owning activity is responsible
for:

(1) Establ i shing opti mum efficiency curves for all
boi l ers.

(2)Ensuring that the boiler plant is operated
efficiently and that the prescribed efficiency tests are
per f or med.



(3) Acconpl i shing tune ups and repair/repl acenment
of equi pnent to ensure that the Navy's heating and power
plants are efficiently operated and nai nt ai ned.

3150 M NI MUM ATTENDANCE

3151 DI SCUSSI ON

a. Definitions

(1)Fully automatic boiler. A fully automatic
boiler is a boiler with controls that automatically
regul ate and mai ntain proper water level wthin the boiler,
regul ate the rate of conbustion in the boiler in response
to heat output requirenents and cut off the fuel supply
when a predeterm ned condition is reached, cut off the fuel
supply in the event of low water in the boiler or |oss of
ignition or other predeterm ned energency conditions, and
turn on the fuel supply and start conbusti on when
additional heat input to the boiler is required. Fully
automatic boilers shall |ock out on safety in case of
failure to light off, lock out on safety in case of |oss of
ignition, provide pilot proving before opening main fuel
valve on boilers with gas or oil pilots, prevent attenpt to
l[ight off if the gas pressure is below a predeterm ned
m ni mum on boilers with a gas pilot and provi de pre-
ignition and post-ignition purging on shut down on boilers
Wi th heat input in excess of 750,000 BTUH

(2) Sem automatic boiler. A sem automatic boiler
is a boiler equipped so that the water level in the boilers
is regul ated automatically, the fire is regul ated
automatically by the pressure and demand for steam and the
fuel supply is automatically shut off in the event of |ow
water in the boiler or loss of ignition or other
predeterm ned energency conditions. Start up is not
automatic. Sem automatic boilers shall have pilot ignition
with pilot proving devices. Each burner of a nulti-burner
sem automatic boiler shall be manually activated to restart
foll ow ng any shut-down.

(3)Heating Boiler. A boiler operated at
pressures not exceeding 15 psig for steam or at pressures
not exceedi ng 160 psig and tenperatures not exceeding 250°F
for water.



(4) Power Boiler. A boiler operated at a pressure
of nore than 15 psig (but not nore than 300 psig) for
steam or pressure of nore than 160 psig and a tenperature
of nore than 250°F for hot water.

(5) H gh Pressure Power Boiler. A power boiler
operated at pressures exceeding 300 psig for steam or hot
water or at tenperatures exceeding 400°F for hot water.

b. Standards. To reduce the possibility of property
| osses, personnel injuries and unnecessary fuel and
mai nt enance costs, boiler plants nmust be operated in a safe
and efficient manner. To ensure safe and efficient boiler
operation all heating and power boilers shall receive
operational attendance by qualified operators on a constant
or periodic basis. The frequency and degree of attendance
can vary dependi ng on plant capacity, operating pressure,
extent of automatic controls enployed, and the application
of central nonitoring systens.

Central alarmand nonitoring systens (renote
surveillance) should be used whenever feasible to reduce
the frequency of visits to boiler plants using fully
automatic controls. The alarm devices nust include flane
failure, low water or insufficient water flow, excessive
pressure or tenperature and insufficient pressure or
tenperature, and may al so include | ow wi nd box-furnace
differential pressure, |ow fuel pressure, |ow fuel
tenperature, and other pertinent itenms which directly
effect the conbustion process or safety of operation.
Transmttal of one signal to the central, continually
manned operating point to indicate whether or not unsafe
conditions exist at a boiler may be sufficient to permt
operation of that boiler. Alarms should be processed at
the boiler location at frequencies not |ess than required
for ignition and flanme proving and transferred to the
central nonitoring location as the alarm occurs.

The use of conputer nonitoring/control of boilers,
whi ch are not continuously manned, can increase the tine
i nterval between attendance frequencies if the nonitoring
is continuous and quantitative in addition to providing
alarms for upset conditions. The frequency of acquiring
data fromthe unit being nonitored should be no |l ess than
required for attendance wi thout central nonitoring. Wen
conputer nonitoring is used to justify decreased attendance
frequencies, the central nonitoring station shall be



conti nuously manned. Renote energizing of boiler controls
is prohibited without an operator or mechanic in attendance
at the boiler. Any control should be such that no fl ane
saf eguard or burner managenent conponent is renotely
controll ed.

3152 CRI TERI A
a. Heating and Power Boilers. The required m nimum

attendance(1l) for oil and gas fired boiler plants using
fully automatic controls is:

Qut put  of Wt hout Central Wth Central
Heating Boil er Plant(2) Moni t ori ng Moni t ori ng
Up to 400, 000 BTUH Once/month At tine of service
400, 000 to 1,700,000 BTUH Once/ week Once/ nont h
1,700,000 to 5,000,000 BTUH Once/ day Once/ day
5, 000, 000 to 14, 000, 000 BTUH Once/ 8 hrs Once/ 12 hrs
Over 14,000, 000 BTUH Once/ hour Oncel/ 4 hrs

Qut put of Power Boiler Plant

Up to 1,400,000 BTUH Once/ day Once/ week
1, 400,000 to 3,500,000 BTUH Once/ 8 hrs Once/ 12 hrs
3,500, 000 to 14, 000, 000 BTUH Once/ 4 hrs Once/ 8 hrs

Over 14, 000, 000 BTUH Once/ hour Once/ 4 hrs

H gh Pressure Power
Boi | ers Pl ant Cont i nuous Cont i nuous

The follow ng expl anations apply to the above tabl e:

NOTES: (1) Were two or nore boilers are operating
in a single plant, the m ni num attendance shall be based on
the capacity of the | argest operating boiler or one half of
the sum of the conbined capacities of all operating
boi |l ers, whichever is greater.

(2) The m ni mum attendance specified in the 0 to
1, 700, 000 BTUH range fromthis group applies only to hot
wat er boilers and to steam boilers connected to a cl osed
circuit gravity return systemrequiring no boiler feed
punps. For small boilers supplying open circuit
distribution systens and thus requiring boiler feed punps,
m ni mum at t endance requirenents shall in no case be |ess
than tw ce per week.



b. M ni nrum attendance. The m ni num attendance
required for all high pressure power boilers and non-fully
automatic boilers is:

Gas-Fired Boilers

No. of Operating Boilers in Plant 1 2 3 4 5 6
Qut put Capacity(1) of Plant Boi | er Room Personnel / Shift(2)

up to 14,000, 000 BTUH & under 1 1 1 1 1 1
" 25, 000, 000 BTUH 1 1 1 1 1 1
" 40, 000, 000 BTUH 1 1 1 1 1 1
" 60, 000, 000 BTUH 1 1 1 1 1 1
" 80, 000, 000 BTUH 1 1 1 2 2 2
" 100, 000, 000 BTUH 1 1 1 2 2 2
" 125, 000, 000 BTUH 1 1 1 2 2 2
" 150, 000, 000 BTUH 1 1 1 2 2 2
" 200, 000, 000 BTUH & over 1 1 1 2 2 2

Ol-Fired Boilers

up to 14,000, 000 BTUH & under 1 1 1 1 1 2
" 25, 000, 000 BTUH 1 1 1 1 2 2
" 40, 000, 000 BTUH 1 1 1 2 2 2
" 60, 000, 000 BTUH 1 1 1 2 2 2
" 80, 000, 000 BTUH 1 1 1 2 2 2
" 100, 000, 000 BTUH 1 1 2 2 3 3
" 125, 000, 000 BTUH 1 2 2 3 3 3
" 150, 000, 000 BTUH 2 2 2 3 3 3
" 200, 000, 000 BTUH & over 2 2 2 3 3 3

The follow ng expl anations apply to the above tabl e:

NOTES:

(1) The Qutput Capacity is the average peak
demand, not the peak capacity. This average should be
taken over the last five year period of the plant's
operation. The mnimumstaffing listed pertains only to
boi |l er operator attendance. |t does not include additional
staffing which may be required for maintenance and repair
of the boiler and auxiliary equi pnment or tasks such as
boil er water treatnent.

(2) For high pressure power boiler plants with
central nonitoring, attendance nay be reduced by one but
wi |l never be | ess than one.

C. Coal Fired Plants. Due to the unique operation
and mai nt enance requirenents of individual coal-fired
plants and their relative small nunber, m ninmum staffing
wll be determned on a site specific basis with the
assi stance of the geographi c EFD.




3153 RESPONSI BI LI TI ES

a. Naval Facilities Engi neeri ng Command.
NAVFACENGCOM shal | nonitor conpliance with the m ni mum
attendance and staffing requirenments via the EFDs. The
EFDs shall assist the activities in attaining conpliance
with the requirenents.

b. Activities. To ensure safe and efficient boiler
pl ant operation, activities are advised of the follow ng:

(1) An operator should be in continuous attendance
when boilers without fully automatic controls are in
oper ati on.

(2) The attendance for oil and gas fired boilers
using fully automatic controls should be |less than the
criteria of paragraph 3152a unl ess continuously manned
conputer nonitoring is enployed.

(3) The staffing for continuously manned boil er
plants with either automatic or sem automatic controls
shoul d not be |ess than what is contained in paragraph
3152b.

(4) A set of standard operating procedures
i ncludi ng safety practices should be established for and
posted at each boiler plant. Automatic controls and safety
devi ces shoul d be checked only by conpetent personnel when
periodic visits are made. This should include operation of
flame failure devices and observing normal progranmm ng
controls for proper sequence, timng, scavenging, etc.
At tendance visits should be of sufficient duration to
observe a conplete operational cycle and perform preventive
mai nt enance on the equi pment. An operational |og should be
kept on the boiler containing the nane of the attendant,
date, tinme, observations nmade, checks of progranm ng, flane
failure and | ow water cut off devices, neter reading,
oper ational changes and mai nt enance performnmed during each
visit.

(5) Requests for waivers for boilers that have
controls not neeting the definition of a fully automatic or
a sem automatic boiler shall be made to the geographic EFD
Requests should state the condition of the boiler,
corrective action planned and the tinme-frame necessary to



conply with the criteria. No steam ng boiler shall be
operated unattended wi thout |ow water and | oss of ignition
cut off devi ces.

(6) Al though the m ni nrum attendance required
shoul d ensure satisfactory operation, it may be necessary
to check sonme boilers nore frequently. The necessity for
nore frequent attendance will depend on the reliability of
t he equi pnment, operational conditions and quality of
mai nt enance as determ ned by the operational |og and the
boil er inspection records.

(7)No boiler with a capacity greater than 400, 000
BTUH shal | operate without a Valid Inspection Certificate,
NAVFAC Form 11014/32. |If unsafe conditions are found the
activity shall notify the geographic EFD of the nature of
t he unsafe condition and corrective action pl anned.

3160 SAFETY | NSPECTI ON OF BA LERS AND UNFI RED PRESSURE
VESSELS

3161 DI SCUSSI ON

a. Standards. Boilers and pressure vessels require
periodi c inspection because of the severity of the service
whi ch they are subjected. |In extrene cases, the |ack of

periodic or proper inspection can result in catastrophic
m ssion inpairnment. To prevent the failure of boilers and
pressure vessels, the NAVFAC Boiler and Pressure Vessel
Safety Inspection Programrequires periodic inspection of
boil ers and pressure vessels by qualified inspectors.
Qualified inspectors can diagnose conditions during the
periodi c inspection which, if not detected and corrected,
woul d contribute to the failure of the vessel. NAVFAC M>
324, Inspection and Certification of Boilers and Unfired
Pressure Vessels, contains the guidelines for the

i nspection program M3 324 includes the criteria for
frequency of inspection and qualifications for inspectors
as well as an outline conduct inspections according to M>
324 and the referenced National Codes. Wwere a conflict
occurs between MO 324 and the referenced codes, MO 324
governs.

3162 RESPONSI BI LI TI ES




a. NAVFACENGCOM  The NAVFAC Boil er and Pressure
Vessel |Inspection Certification Board (NBICB) shall

(1)Certify the conpetency of qualified Navy shore
i nspectors

(2) Establish uni forminspection program
guidelines and criteria

(3) Resol ve inspection issues arising from
di sagreenents between inspectors and activities or EFDs

b. Engi neering Field D visions. The EFDs are
responsi bl e for providing quality assurance for the
i nspection program and assi stance to Navy shore facilities.
The Navy realizes quality assurance through EFD nonitoring
of inspections and inspectors. Inspectors nust have a
Certificate of Conpetency from NAVFAC or a
state/nmunicipality which is a nenber of the National Board
of Boiler and Pressure Vessel Inspectors (NBBI).

In addition, inspectors nust have a NBBI conm ssion or a
witten |icense/authorization to inspect fromthe

geogr aphic EFD before they are authorized to sign the

i nspection report, NAVFAC Form 9-11014/41 or NAVFAC

i nspection certificate, NAVFAC Form 9-11014/32. EFD
licensing is contingent upon inspectors maintaining their
qualifications according to the provisions of MO 324. The
EFDs nonitor inspections by keeping records of inspections.
The EFDs shal | :

(1) Establish and mai ntain an inspection
organi zation in conpliance with no-324, including a
Li censi ng Board for the purpose of:

(a)Monitoring inspectors by endorsing the
credentials of inspector candidates, |icensing, and
reissuing licenses to NAVFAC certified inspectors every two
years.

(b) Verifying and endorsing the credential s,
experience, and qualifications of Navy enpl oyed inspector
candi dates prior to forwarding this information to the
NBI CB



(c)Monitoring inspections to ensure
conpliance wwth MO 324. The EFD s Senior |nspector should
performthe actual nonitoring.

(d)Acting on and maintaining a record of al
boil er and pressure vessel inspection matters brought to
the Licensing Board's attention by the Senior Boiler
| nspector or the EFD s inspection program nmanager.

(e)Maintaining an active liaison with the
NBI CB and notifying the NBI CB of non-renewal or revocation
of licenses to inspect boiler and pressure vessel failures
and their causes and other inspection difficulties of a
technical or admnistrative nature as they occur.

(f)Notifying major claimnts of situations
where a boiler or pressure vessel fails to neet inspection
certification requirenents or where they are delinquent by
three or nore nonths in their inspection schedule. The
Public Wrks Oficer and Commandi ng O ficer of the owning
activity should be nade aware of the deficiency prior to
notifying the major claimant. Major claimants need not be
notified if the activity is in the process of repairing the
boil er or pressure vessel or has renoved it from service.

(2)Assist in providing training to EFD and
activity enployed i nspectors.

(3)Review all inspection contracts.

(4)Provide inspection services on a reinbursabl e
basis either by Navy enpl oyed i nspectors or by contract.

(5) Provi de consultation services concerning the
installation and repair of boilers and pressure vessels.

(6) Ensure that boilers and pressure vessels
procured by EFD adm ni stered contracts are designed,
constructed and installed according to the ASVME Boil er and
Pressure Vessel Code and ot her applicable Codes as
referenced in MO 324.

(7)Inspecting all newly constructed or installed
boil ers and pressure vessels before final acceptance to
ensure that the vessel is certifiable. A NAVFAC certified
i nspector, preferably the EFD s Seni or |nspector, should
performthe final inspection.



C. Activities. Navy shore activities are
responsi ble for ensuring that their boilers and pressure
vessel s are inspected according to the frequency and
provi sion of MO 324. The NAVFAC inspection certificate,
NAVFAC Form 9-11014/ 32, beconmes voi d whenever a boiler or
pressure vessel fails any part of an inspection whether
internal, external, or operational; or when alterations or
repairs are made whi ch i npact upon the safety of the boiler
or pressure vessel; or upon the discovery of a safety
deficiency, regardless of the expiration date on the
certificate. The certificate wll again be valid after the
deficiency has been corrected and the boiler or pressure
vessel is inspected by an authorized boiler inspector. No
boil ers or pressure vessels shall be operated w thout a
val id NAVFAC i nspection certificate. Activities are
requested to:

(1) Ensure that boilers and pressure vessels
procured neet the design, construction, and installation
requi renents of the ASME Boil er and Pressure Vessel Code
and ot her applicable Codes referenced in MO 324.

(2)Ensure that boilers and pressure vessels are
i nspected at the frequencies and by the procedures
specified in M>324. Activities shall forward activity
adm ni stered inspection contracts to the EFD for review
prior to enactnent of the contract.

(3)Provide the EFD with up-to-date boiler and
pressure vessel inventories before the end of each cal endar
year.

(4)Provide the EFD with a copy of inspection
reports within 30 cal endar days of an inspection whenever
the inspection is performed by an activity adm ni stered
contract or an activity inspector.

(5) Request assi stance fromthe EFD whenever
changes and repairs are contenpl ated or equi pnent
mal functi ons occur which inpact upon the safety of their
boil ers and pressure vessels.

(6) Provide NAVFAC-certified activity inspectors
with the tools, including applicable code books, required
to conduct a proper inspection.



(7)Provide training for activity inspector
candi dates and forward their credentials and qualifications
to the EFD Licensing Board. Activities are encouraged to
mai ntain a NAVFAC certified inspector on their staff.

(8)Ensure that activity inspectors receive
suppl enmentary training regarding the activity's flanme
saf eguard and control systens. Maintenance of inspector
qualifications and proper performance of inspection is
essential for continued renewal of the EFD |license to
i nspect .

(9)Notify the EFD pronptly of any boiler or
pressure vessel failures or catastrophes. Pronpt
notification is necessary to identify the causes of failure
and prevent failures fromsimlar causes in the future.

3170 TRAI NI NG
3171 DI SCUSSI ON

a. Background. The Navy requires skilled manpower
to operate and maintain utilities. MIllions of dollars can
be saved through the diligent operation of a single piece
of equi pnent such as a large boiler. Conversely, inproper
operation can lead to the rapid deterioration of equi pnment
and m ssion inpairnent. Modern utility systens enpl oy
conplicated control systens, sophisticated nechani cal
devi ces, and novel instrunentation. The scope and range of
know edge needed to be effective on the job is staggering.
The ever increasing advance of technol ogy has nmade skill ed
manpower a necessity. On-the-job training is insufficient
and nust be supplenmented by a nore formal training program

b. Standards. Navy personnel have several avenues
for training available. One of these is a sem-forma
program consi sting of four courses made up of a series of
topics. The programis designed to be used at the activity
in conjunction with hands-on training. Each topic has an
associ at ed vi deot ape, a student workbook and instructor
gui des. The Navy has the right to reproduce the videotapes
but must purchase the workbooks and instructor's guides
fromthe contractor, NUS Training Corporation, 910 C opper
Road, Gaithersburg, Maryland 20878, ATTN. Marketing
Departnment. Activities can obtain the videotapes at a
nom nal cost fromthe Arny Joint Visual Information
Activity, Tobyhanna Arny Deport, Pennsylvania 18466- 1502,



ATTN.  ASNV-O-D. Activities nmust submt a Mlitary
| nt erdepartnental Purchase Request, DD Form 448, or
NAVCOMPT Form 2275 with each request for tapes. The
follow ng courses are avail abl e:

(1) Power Principl es-Power Plant Operator
Trai ning. The course consists of 80 one-hour videotapes
W th associ ated wor kbooks and instructor's gui des.
Activities may select the tapes that they need, although
all personnel operating a boiler plant should at | east
review the first 40 tapes.

(2) General and Mechani cal Mai ntenance Trai ni ng.
A conprehensi ve program for plant maintenance personnel
consi sting of 44 one-hour videotapes and wor kbooks arranged
into ten subject areas.

(3)El ectrical Mintenance Training. Provides
training to new personnel. The course consists of 28 one-
hour vi deotapes with associ ated wor kbooks divided into six
subj ect areas.

(4) I nstrunentation and Control Technici an
Training. This programapplies to technicians involved in
the repair of electronic and pneumatic controls. The
program has 49 topic areas with associ ated one- hour
vi deot apes and wor kbooks.

In addition to the videotape program correspondence
courses in the areas of nechani cal systens inspection,
operations and mai ntenance are al so available fromthe Navy
Public Wrks Training Center, 1220 Pacific H ghway, San

Di ego, California 92132-5190.

More speci alized on-site hands-on efficiency inprovenent
training is available fromthe Naval Energy and Environnent
Support Activity or fromvarious contractors.

The G vil Engineering Corps Oficer School provides
managers with an Energy Managenent course at various sites
t hroughout the U. S. each year.

3172 RESPONSI BI LI TI ES

a. Engi neering Field Divisions. The
responsibilities of the EFDs include:




(1) Est abl i shing and mai nt ai ni ng vi deot ape | endi ng
libraries.

(2)Providing other training assistance on a
rei nbursabl e basi s as needed.

b. Naval Facilities Engineering Center shall provide
efficiency inprovenent training on a reinbursable basis as
schedul i ng al | ows.

C. Activities. The activity is responsible for:

(1) Devel oping training prograns for operations
and mai nt enance personnel .

(2)Establishing training requirenents for al
positions.

(3)Charging i nmedi ate supervisors, extending to
utilities and mai ntenance superintendents, with the
training of their subordinates.

(4) Providing resources for the acconplishnment of
training requirenents.

PART 2

STEAM DI STRI BUTI ON SYSTEMS

3200  SCOPE

NAVFAC MO 209, Chapter 3, provides detailed information and
gui dance on proper operation and mai nt enance of steam
distribution systenms. Direct buried conduit systens shal
be installed, maintained, and repaired in accordance with
t he Manufacturer's Approved Brochure and NAVFAC Cui de
Speci fications NFGS-02964, Exterior Underground Heat
Distribution Systens. Systens shall have a Letter of
Acceptability issued by Federal Agency Committee on

Under ground Heat Distribution Systens. The Letter of
Acceptability is signed by representatives of federal
agencies participating in the commnttee and stating that
the supplier's systemis approved for use for the site
ground-wat er conditions, operating tenperature, and soi
classification(s) indicated. Shallow concrete trench
systens shall be installed in accordance with NFGS- 02963,
Exterior Shallow Trench Heat Distribution System As



energy costs continue to rise, proper operation,

mai nt enance and repair beconmes nore and nore cost effective
to inplenent in an expeditious manner. Engineering Field

Di visions shall assist and activities shall assure that
efficient operation and tinely mai ntenance of steam

di stribution systens are perfornmed. |If technically and
economcally feasible, steamdistribution systens shall be
secured during the non-heating season. The Power
Principles Video Training Program shall provide further
assistance to all concerned.

3201 APPLI CATI ONS AND SYSTEMS

a. Steam Di stribution System A steamdistribution
system consi sts of steam and condensate return piping,
equi pnent, instrunentation, and related facilities.

b. Supply Pressure. Steam supply system are
categori zed as either | ow pressure systens or high-pressure
syst ens.

(1) Low Pressure Steam Low Pressure steam O to
15 psig, is used for space heating (unit heaters, radiators
convectors, heating coils, or other steam heating devices),
snow nel ting, cooking, and donestic hot water heating. It
is distributed froma central plant or mechanical roomto a
mul tiple building installation.

(2) H gh-Pressure Steam Hi gh-pressure steam
above 15 psig, is used for industrial purposes, process
wor k, hospital uses, laundry machinery, and dry cleaning.
For extensive outside distribution, high-pressure steam at
or above 100 psig is commonly enpl oyed.

3202 STEAM DI STRI BUTI ON METHODS

a. Pol i cy

Above-ground Distribution Systens shall be sel ected
whenever practical. Due to the ease in detecting | eaks and
the | ower cost of installation, above-ground distribution
lines are normally nore life cycle cost effective. There
are instances though, where due to m ssion requirenents or
esthetics, that above-ground distribution Iines are not the
system of choice. System designers should consider quality
of life as well as life cycle costs when choosi ng a node of
installation. Oten a designer can choose to reroute a



l[ine or screen it fromview as an alternative to burying
it.

3203 OPERATI ON AND NMAI NTENANCE OF STEAM DI STRI BUTI ON
SYSTEMS

NAVFAC MO 209, Chapter 3, sections 3 and 4, provides
detailed information and gui dance on proper operation and
mai nt enance of steamdistribution systens.

3204 OPERATI ON AND NAI NTENANCE OF STEAM TRAPS AND
PRESSURE REDUCI NG STATI ONS

NAVFAC MO 209, Chapter 3, sections 5 and 6, provides
detailed informati on and gui dance on proper operation and
mai nt enance of steamtraps and pressure reduci ng stations.

3205 BUI LDI NG HEATI NG SYSTEMS

The use of steamfor building heat is hard to control and
requi res nore mai ntenance than hot water systens.

Buil dings that are heated with steam are often overheat ed
and this excess energy consunption is blaned on the central
distribution system Steam systens require the use of many
steam traps which also contribute to the building s energy
consunption. Circulating hot water systens require |ess
mai nt enance and are easier to control.

Bui | di ngs that undergo a heating system major repair or

repl acenent shoul d be converted to a hot water system
versus a steam system Exceptions would be industrial type
bui l dings that require steam and where it can be shown that
a steam system has the lowest life cycle cost.

PART 3

HOT WATER DI STRI BUTI ON SYSTEMS

3300  SCOPE

NAVFAC MO 209, Chapter 4 provides information and gui dance
on proper operation and mai nt enance of hot water
distribution systems. Direct buried conduit systens shal
be installed, maintained, and repaired in accordance wth
t he Manufacturer's Approved Brochure and NAVFAC Cui de
Speci fications NFGS-15705, Underground Heat Distribution
Systens (Prefabricated or Pre-Engi neered Types). Systens



shal |l have a Letter of Acceptability issued by Federal
Agency Comm ttee on Underground Heat Distribution Systens.
The Letter of Acceptability is signed by representatives of
federal agencies participating in the commttee and stating
that the supplier's systemis approved for use for the site
ground-water conditions, operating tenperature, and soi
classification(s) indicated. Shallow concrete trench
systens shall be installed in accordance with NFGS- 15751,
Heat Distribution System Qutside of Buildings (Concrete
Shal | ow Trench Type). Hot water can be distributed nore
efficiently and cost effectively than steam For this
reason hot water should be utilized over steam wherever
feasible. EFDs shall assist and activities shall assure

t hat operation and mai ntenance of hot water distribution
systens are properly perfornmed. The Power Principles Video
Trai ning Program shall provide further assistance to al
concer ned.

3301 APPLI CATI ONS AND SYSTEMS

a. Hot WAater Heat Transmi ssion. Hot water is an
alternate nmediumto steam for conveying heat to custoners.
Hot water can be efficiently generated and distri buted,
easily controlled and accurately neasured. The system
suffers little energy loss if properly insulated except for
line heat |osses of 3°F to 8°F per mle of distribution

pi pi ng.

b. Types of Hot Water Distribution Systens

(1) Low Tenperature Water System (LTW. A hot
wat er heating systemoperating with a pressure of
approximately 30 psig and a maxi mumtenperature of 250°F

(2) Medi um Tenperature Water System (MITW. A hot
wat er heating system operating at tenperatures of 350°F or
| ess, with pressures not exceedi ng 150 psig. The usual
supply tenperature is approximately 250 to 325°F

(3)H gh Tenperature Water System (HTW. A hot
wat er heating system operating at tenperature over 350°F
and pressure of approximately 300 psig. The usual maxi num
supply water tenperature is 400 to 450°F

(4)Sel ecting Type of Hot Water Distribution
System System nust mai ntain adequate pressure and
tenperature and assure uniformflow of water to custoners.




Hot wat er generators consist of natural circulation boilers
or forced circulation boilers. Since hot water

di stribution systens are nore efficient than steam

di stribution systens, they should be sel ected whenever
practical. The |ower the tenperature required the nore
efficient the system should operate due to the | ower
tenperature differential between the hot water and piping s
external tenperature. Lower tenperature systens are |ess
costly to construct as well. Al projects calling for the
repl acenent or new installation of a heating system shal
include a life cycle econom c analysis of steam versus LTW
MIW and HTWdi stribution systens and justification stating
the conditions which prohibit the use of above-ground
systens on all MCON and special projects. This includes
repair by replacenent projects where the existing
distribution systens are steam and/or underground. The
followng factors will be anong those considered in the
anal ysi s:

(a) Econom ¢ advantage of thermal storage of
the hot water systemin sizing of equipnment such as
boil ers, punps, and piping.

(b) Operati on and mai nt enance costs of hot
wat er versus steam distribution system

(c)Custoner requirenents of tenperature or
pressure served nore economcally by steam or hot water

(d) Repl acenent or renovation of existing
pl ant and system conpared with construction of new pl ant
and/ or system Conparison to be on a life cycle basis.

(e) Preval ence of skilled steam plant or hot
wat er plant operators in area, especially in renote
| ocati ons.

(f)Conplexity of controls and ability of
steamto maintain varying or constant tenperature
conditions through the assigned or existing heat transfer
equi pnent .

C. Punpi ng Systens. There are two mai n punping
systens: (1) the conbi ned punping systemand (2) the
separate punping system In the conbined punping system
the same punps are used to circul ate water through both the
hot water generators and the system

In the separate punping systemwater is circul ated through
the boiler by individual boiler recirculation punps, while
separate circulating punps circulate the water through the
di stribution system



3302 H GH TEMPERATURE WATER DI STRI BUTI ON METHODS

a. Types of Distribution Methods. Hot water
di stribution nmethods are simlar to those described for
steam di stribution systens. [In hot water distribution
circuits, the circulating punps maintain positive
circulation in the closed piping systemat all elevations.

3303 OPERATI ON AND NMAI NTENANCE OF HOT WATER DI STRI BUTI ON
SYSTEMS

NAVFAC MO 209, Chapter 4, sections 3 and 4, provides
detailed informati on and gui dance on proper operation and
mai nt enance of hot water distribution systens.

3304 PUMPS

NAVFAC MO 209, Chapter 4, section 5, provides detailed
i nformati on and gui dance on proper operation and
mai nt enance of punps.

PART 4

ELECTRI CAL DI STRI BUTI ON

3401 PURPOSE

This section provides m ni num operation and mai nt enance
procedures and criteria for electrical distribution
systens.

3402 GUI DANCE

a. Operation and mai nt enance procedures of
el ectrical distribution systens should conply with national
standards and Navy codes including the publications |isted
below. The first two codes listed contain rules (both
mandat ory and advi sory) for the safe installation,
mai nt enance and operation of electrical systenms. O her
publications contain requirenents applicable to the Navy.

(1) National Electrical Code (NEC), NFPA 70, and
rel ated panphl ets.

(2)National Electrical Safety Code, ANSI C2.

(3) NAVFAC M L- HDBK-1004. The electrica
engi neering design manuals are a series from1004.1 to



1004. 7. The use national professional society, association
and institute standards in accordance w th NAVFACENGCOM
policy to provide basic design guidance.

(4) NAVFAC MO 200, 201. Contain specific
operation and maintenance criteria for electrical systens.

b. Mul tiple Transformation. The inefficient
operation that results fromnultiple transformations of
di stribution voltages should be avoided. For every
transforner that is energized in a system approximately 1%
of the energy equivalent to the transfornmer KVA rating w |
be di ssipated as heat and losses. A rule of thunb to
determine if you have too many transforners energized is to
divide the total KVA ratings of all the transfornmers
currently energized by the peak KWdemand from your
electric bill. The ratio should be approximately 2.5. 1In
practice the ratio is normally around 4. |If this is the
case for your activity, two alternatives that should be
considered are (1) consolidate transformer |oads and (2)
convert internediate voltage electrical distribution system
to a higher voltage |evel

C. Consol i dation of Transforner Loads. Loads on
lightly | oaded transforners should be consolidated whenever
possi ble. Those transforners that are unl oaded shoul d be
di sconnected on the primary side of the transfornmer. Two
advant ages accrue to the activity when doing this: (1)
they acquire a spare transformer for use and (2) they
elimnate the cost of the transforner no | oad | osses. Wen
replacing transforners, the use of low loss transforners
shoul d be considered using a life cycle cost conparison.

d. Distribution Voltages. Due to the excessive cost
and energy consunption of |ow voltage systens (5KV or
| ess), projects supporting the w despread expansi on of
el ectrical distribution systens below 15 KV rating w ||
require justification including an econom c conpari son
bet ween voltage |l evels. M L-HDBK-1004.1, provides genera
criteria for selection of voltage |levels. The follow ng
addi tional guidance should be used for utilities master
pl anni ng:

(1)Activities should have a | ong-range plan for
converting to a single distribution voltage above 12KV.

(2)Projects creating major |oads near the fence
i ne should consider the economcs and reliability of



supplying the electric |oads at high voltage directly from
the utility conpany. Savings in equipnment and |ine
transforners and circuits on the base for other purposes
makes this alternative attractive. This major |oad center
at high voltage is often the first step in converting the
entire base's voltage | evel

e. | nspecti on of Equi pnent. MO 322 includes
mai nt enance and i nspection/service checklists for
electrical systens. An infrared (IR) canera ia a good
i nspection tool for electrical distribution systens and
equi pnrent. Abnormal conditions will generate excess heat.
An IR canera allows the inspector to | ocate problem areas
W t hout shutting the system down.

f. PCB. Congress directed EPA to regulate PCBs in
the Toxi c Substances Control Act of 1976. They began
issuing a series of rules in 1978 incl uding:

(1) The Marking and Disposal rule in 1978 required
the identification, marking and record keepi ng of PCB
cont ai ni ng equi pnent through di sposal.

(2) The PCB Ban Rule in 1979 prohi bited sonme uses.

(3) The Electrical Use Rule in 1982 required
addi tional inspections and records.

(4) The Fire Hazard Rule in 1985 addressed
probl ens invol ving toxic products of PCB conbustion
referred to as furans and di oxins.

(5 EPA rulings on transfornmers: According to EPA
rulings on PCB transfornmers (500 ppm and above) installed
in or near commercial buildings, the foll ow ng EPA
regul ati ons shoul d be adhered to:

(a)Prohibit the use of higher secondary
vol tage (480 volts and above) network PCB transfornmers in
or near commercial buildings after Cctober 1, 1990.

(b) Prohibit the use of |ower secondary
vol tage network PCB transforners |ocated in sidewal k vaults
near commercial buildings as of Cctober 1, 1993.

(c)Require by Cctober 1, 1990, the
installation of enhanced el ectrical protection on al
radial PCB transformers in use in or near conmerci al
bui | di ngs.

(d) Require by Cctober 1, 1990, the
installation of enhanced electrical protection on all |ower
vol tage network PCB transforners o renoval by Cctober 1,
1990.



(6) Maj or manufacturers now offer liquid-filled
transforners containing less than 1 ppm of PCB

g. Load Shedding Pl ans. Load sheddi ng nay be
required during shortages of electrical supply. A |oad
sheddi ng pl an shoul d be prepared in advance to mnimze the
i npact and ensure the | owest possible inpact of power
shortages on fleet readiness. The plan should identify the
priority order in which circuits should be de-energized and
re-energized to neet any given restriction in power supply
or voltage reduction. The plan should identify who is
responsible to inplenent the plan as well as |ocations of
critical switches that have to be operated. The | oad
sheddi ng pl an shoul d be devel oped in conjunction with the
utility vulnerability plan.

h. Conput er Assi sted Power Systens Engi neering
(CAPSE) is discussed additionally in paragraph 2201,
Conmput er Ai ded Logistics Support. EFDs are working on a
Ssi x-year cycle to establish and update the CAPSE data base
for each activity. The CAPSE program can be an effective
tool in evaluating a systemfor operational problens.

(1) Once a CAPSE date base has been devel oped by
the EFD, the activity should provide the EFD any ngj or
changes in |l oad or systemconfiguration for use in updating
t he program

(2)Wen an activity plans a new MCON project, a
| oad flow program should be run to cal cul ate the inpact of
the project on the system

i Over head vs Underground. Overhead distribution
costs less to install and maintain than underground.
Justification should be included in each MCON projects for
goi ng underground in lieu of overhead. M L-HDBK 1004
provi des additional guidance for applications requiring
underground distribution. NFGS- 16370, Overhead El ectri cal
Wor k, issued March 1990, provides useful information on
wood poles and crossarns. It is available in the design
division on Construction Criteria Base (CCB)-CD ROV

] - Pai nting of Equipnment. Painters nust be required
to take care not to paint across insulators or to paint
over information tags on equipnent. An E [|. du Pont de

Nenours report determ ned that white painted electrica



equi pnent operated 15 degrees cool er than bl ack painted
equi pnment resulting in increased equi pnent capacity.
This information should be consi dered when pl anning for
your next painting cycle.

k. Power Factor Correction

(1)Activities with | ow power factor will normally
suffer power factor penalty charges, increased distributed
| osses, and it is economcal to inprove the power factor
level it is inmportant to consider the effects of the | ow
| evel on systemoperation. Were it is decided to inprove
the power factor level, the electric utility rate contract
will state the m ninmumrequirenment. Power factor
correction equi pnent should be | ocated as close to the | oad
as possible. Capacitors are normally used to correct power
factor problens, either wired directly into the starters of
| arge notors or |ocated in banks adjacent to the shop area
for large nunbers of small notors.

(2) Fi xed shunt capacitors are used to reduce peak
current |levels and switched shunt capacitors to inprove
vol t age regul ati on.

(3) Capacitors manufactured before 1978 probably
cont ai n pol ychl orinated bi phenyls (PCBs) and shoul d be
di sposed of in accordance with procedures set by the
Envi ronmental Protection Agency.

(4) MO 200 provides guidance for the application,
mai nt enance and i nspection of distribution systens (power)
capacitors.

3403 RESPONSI BI LI TI ES

a. NAVFACENGCOM  NAVFAC i s responsi ble for
pronmul gati ng operati on and mai nt enance policy and advice to
the field regarding electrical power plants and
di stribution systens. NAVFAC shall al so:

(1)Col l ect and distribute to the field | essons
| earned and i nformati on on new products and procedures.

(2)Update and maintain utility MO manual s.

(3)Uilize NCEL to investigate areas of
el ectrical OBM probl ens.



b. Engi neering Field Divisions. EFDs wll provide
techni cal and nanagenent support and assi stance to
activities for effective nmanagenent, operation and
mai nt enance of their electrical distribution systens.

C. Shore Activities. Activities are responsible for
mai nt ai ni ng and operating effective electrical distribution
systens for their facilities and tenants.

PART 5

COVPRESSED Al R SYSTEMS

3500  SCOPE

NAVFAC MO 206, Operation and Mintenance of Air Conpressor
Pl ants, provides operation and mai nt enance procedures for
conpressed air plants. NAVFAC MO 209, Maintenance of
Steam Hot Water and conpressed air plants. NAVFAC MO 209,
Mai nt enance of steam Hot Water and Conpressed Air

Di stribution System Chapter 5, provides detailed

i nformati on and gui dance on proper operation and

mai nt enance of conpressed air distribution systens. These
manual s are to be used with the specific equipnent

manuf acturers' manuals, parts list, and drawings. For a
safe and econom cal system the information contained in
these manual s is necessary for handling the daily probl ens
ari sing during operation and mai nt enance.

3501 APPLI CATI ONS AND SYSTEMS

a. Conpressed Air Uses. Conpressed air is of
particul ar advantage in applications that require
intermttent power at some distance fromits source, as the
air pressure can be maintained nearly constant during
shoul d be secured during non-working hours service, process
service, or control purposes.

b. Conpressed Air Distributions Systens. Conpressed
air distribution systens consists of piping, equipnent,
instrunentation, and related facilities required to
acconplish the above descri bed purpose safely and
efficiently.

C. Supply Pressure. Conpressed air is distributed
at low, nmedium or high pressures. It nust be dry and free




of oil, dust, or other contam nants. Refer to NAVFAC MO>
206 for nethods of producing conpressed air and renoving
moi sture, oil, dust, and other contam nants.

(1) Low Pressure Conpressed Air Systens. These
systens provide conpressed air at pressures up to 125 psig.
When several air pressures are required wthin that range,
the plant is usually designed for the highest pressure with
pressure reducing stations (regul ating val ves) supplying
the | ower pressures.

(2) Medi um Pressure Conpressed Air Systens. These
systens provide conpressed air within the range of 126 to
399 psig. Such systens are not extensive and are generally
provided with individual conpressors |ocated near the |oad.

(3) H gh-Pressure Conpressed Air Systens. These
systens provide conpressed air within the range of 400 to
6,000 psig. To mnimze the hazards that exist w th higher
pressures and capacities use separate conpressors for each
requi red pressure.

d. Air Receivers. Air receivers are tanks that
serve as reservoirs for the storage of conpressed air. Air
receivers permt neeting peak demands in excess of
conpressor capacity and act as pul sati on danpeners and
conpressed air storage on reciprocating conpressor
installations. They also separate, collect, and drain
nmoi sture, oil, and dirt fromthe systemair.

(1) Safety Inspection of Air Receivers

(a) Standard Vessels. An unfired pressure
vessel is a closed vessel in which internal pressure is
above at nospheric pressure, and the pressure i s obtained
froman external source. Safe operation of these vessels
requi res adherence to the inspection frequencies and
gui del ines of MO 324, Inspection and Certification of
Boil ers and Unfired Pressure Vessels.

(b) Non- St andard Vessels. Vessels not
desi gned and constructed according to the rules of the
American Soci ety of Mechani cal Engineer's Boiler and
Pressure Vessel Code (ASME B&PV Code) are considered non-
standard vessels. Because nbst contract inspectors are
licensed to inspect according to the ASME B&PV Code t hey
will not certify non-standard vessels as safe for




operation. Therefore, the procurenent of non- ASME B&PV
Code is discouraged. Wen certification of non-standard
vessel s nmust b acconplished, NAVFAC certified inspectors
shoul d be enpl oyed. Repair of non-standard vessels is
prohi bited. The inspection of non-standard vessels shal
proceed in the sane manner as outlined in MO 324.

3502 COVPRESSED Al R DI STRI BUTI ON METHODS

a. Types of Air Distribution Systenms. Conpressed
air is delivered to consuners by either aboveground or
under ground pi ping systens. |In many cases, however, snal
air conpressors at the point of use are nuch nore efficient
than a |l arge central system Activities shall conpare the
life cycle cost of central and distributed systens in
sel ecting new or replacenent systens.

b. Di stribution Route. The shortest distance
bet ween the central conpressor plant and the consuners is
the preferred routing for a conpressed air distribution
system however, as with heat distribution systens, other
factors affect the final selection of a route.

C. Sel ecti on of Aboveground or Under ground
Distribution Systens. The decision whether to use
aboveground or underground pi ping shall be based on life
cycle econom cs. The advantages of each system are as
fol | ows:

Abovegr ound Under gr ound

Lower first cost Less vul nerabl e target

Less mai nt enance Less obstruction to

Easy detection of failure aboveground traffic

Hi gher conti nuous operating Less unsightly

ef ficiency Freeze protected when
buri ed

Longer Life

d. Type of Distribution System An economc
analysis wll, in nost instances, denonstrate the

advant ages of an aboveground system O her requirenents,
such as tenporary use or certain operating and | ocal
restrictions, may dictate their use. Aboveground systens
are less costly to operate and nai nt ai n.

3503 COVPRESSED Al R PLANTS




NAVFAC MO 209, Chapter 5, section 3, provides detailed
i nformati on and gui dance on proper operation and
mai nt enance of conpressed air plants.

3504 MAI NTENANCE AND OPERATI ON OF COVPRESSED Al R
DI STRI BUTI ON SYSTEMS

NAVFAC MO 209, Chapter 5, section 4 and 5, provides
detailed informati on and gui dance on proper operation and
mai nt enance of conpressed air distribution systens.

3505 EVALUATI ON OF LOSSES I N COVPRESSED Al R SYSTEMS

Leakage can result from corrosion in underground piping,
damaged joints, and defective fittings and valves. A
relatively sinple test has been devised which will rapidly
and econom cally determ ne whether a distribution line is
| eaking and if so, the magnitude of the |losses. this
testing procedure is described in detail in NAVFAC MO 209,
Chapter 5, section 6. NAVFEC has an inventory of |eak
detecti on equi pnment and can provi de additional technical
assi stance in detecting, pin-pointing and quantifying

| eaks.



CHAPTER 4

UTI LI TI ES MANAGEMENT

4000  SCCPE

Thi s chapter provides guidance for utilities managenent at
shore activities. At the activity level, the four ngjor
functions of utilities managenent are defined as: (1)
oper ati ons managenent, (2) inspection and mai nt enance, and
(3) utilities allocation, and (4) nmanagenent anal ysis and
control. Each function exists in varying degrees of
conplexity regardl ess of size or type of operation. Each
function is essential in furnishing required utilities
servi ces.

PART 1
OPERATI ONS MANAGEMENT

4100  SCCPE

Oper ati ons managenent is directed at the production and
delivery of utility services to custoners as required to
acconplish their assigned mssion. The goal of operations
of utility systens to conserve energy and financi al

resour ces.

Managenment control of operations nust be directed toward
the basis objective of providing reliable, high quality and
economcal utilities services to acconplish the m ssion.

To nmeet this objective, the utilities manager nust:

a. HAVE THE PROPER STAFFI NG TO OPERATE THE SYSTEM
Utilities managers must provide sufficient
personnel to operate systens. Quidelines fromthe Navy
Manpower Engi neering Center (NAVMEC), NAVFAC and EFDs
shoul d be used to develop a local staffing plan. [In order
to reduce required staffing |levels, heating plants, cold
storage and refrigeration plants, and punping plants are to

be automatically controlled wherever practical. Mnagenent
nmust enphasi ze training of supervisors and operating
personnel. This training can be both informal and fornmal,

but a training plan should be developed for all utilities
personnel .

b. ESTABLI SH STANDARD OPERATI NG PROCEDURES ( SOP) FOR
ALL MAJOR PLANTS AND SYSTEMS. The SOP shoul d cover




operating instructions, start-up and shut-down

i nstructions, operator maintenance, periodic maintenance
and actions in energency situations. A single line diagram
shoul d be posted in all plants along with the SOP.
Operating personnel should be well versed in procedures and
supervi sors should conduct periodic reviews wth operating
personnel .

C. DEVELOP CONTI NGENCY PLANS FOR RESPONDI NG TO
UTILITY OQUTAGES. Interruptions of service generally reduce
activity effectiveness in acconplishing its mssion. Up-
to-date contingency plans shall be maintained for each
utility service. The plan shoul d:

(1)l dentify avail abl e energency generation units.

(2)lIdentify inter-connections and isolation
points in service |ines.

(3)Identify all possible sources of outages.

(4) Establish a procedure for curtail ment and
restoration of utility service to custonmers in priority
order.

Some considerations for prioritizing curtail nent and
restoration of services are m ssion, production and
nmobi l'i zation requirenents, and safety. Procedures for
handl i ng each type of outage shall be developed. Utilities
personnel shall be trained to restore services quickly and
safely. Standby, energency or alternate facilities are to
be installed and nmai ntained only as necessary to neet
departnmental operational requirenents.

d. SCHEDULE APPROPRI ATE EQUI PMENT AND PERSONNEL TO
MEET NEEDS. Each activity should periodically collect
demand data in order to devel op typical seasonal demand
curves for normal weekday and weekend | oads. Operating
schedul es can be established to neet demand at the | owest
possi bl e production cost.

e. COORDI NATE PRODUCTI ON OPERATI ONS W TH PURCHASED
UTI LI TY SERVI CES TO OPTIM ZE SYSTEM RELI ABI LI TY AND OVERALL
COST EFFECTIVENESS. Utility services are to be purchased
fromexisting coomercial systenms where economcally
possible in lieu of construction or expansion of Navy owned
utility systens.




PART 2
| NSPECTI ON AND MAI NTENANCE

4200  SCCPE

| nspection and mai nt enance operations are directed toward
m nim zing systemdown tinme at mninmumcost. This is
achieved by maintaining all active real property to a
standard which will prevent deterioration beyond nor nal
wear and tear, and inactive facilities to a standard
commensurate wth reactivation requirenents, in the nost
econonm cal manner possi bl e.

Uility inspection and nmai nt enance prograns, consistent

wi th accepted engineering standards and practices, are to
be established. NAVFAC MO 321 and MO 322 provide detailed
i nformati on and gui dance on i nspection and mai nt enance
procedures for short facilities. These procedures shall be
applied to the inspection and mai ntenance of all utility
systens. NAVFAC MO 324 addresses the specialized

i nspection and certification requirenents of boilers and
unfired pressure vessels.

PART 3
UTI LI TI ES ALLOCATI ON

4300  SCCPE

Uilities allocation is directed toward recovering the
costs of utilities operations through equitable billing
practices and the establishnent of utility rates. It

i ncl udes m nimzing waste by encouragi ng sound utilities
usage practices.

4300 METERI NG Meters should be installed wherever cost
effective and in the follow ng specific circunstances:

a. New Construction - New facilities should be
provided with electric, water, and natural gas neters, as
appropriate. Steam neters should be provided for new
facilities where the annual energy cost conponent of steam
will exceed $50, 000.

b. Ener gy- Converting Devices - Al energy-converting
devices with outputs greater than 20 MBTU hr or 1,000 kW



such as boilers, turbines, and generators, shall be
nmet er ed.

C. Energy Retrofit Projects - Meters shall be
installed on Energy Conservation |Investnent Program (EC P)
projects if the total project SIRis at |east 2.5,
including the cost of the nmeters, and if the cost of the
meters does not exceed 10 percent of the total cost of the
proj ect .

d. Cust omrer Requirenents - Meters shall be installed
at the custoner's request on a reinbursable basis for
billing, energy managenent or project validation purposes.

NAVFAC MO- 221, Utilities Metering, provides detailed
gui dance on the selection, installation, operation and
mai nt enance of netering equi pnent.

4302 UTI LI TY ESTI MATES

VWere netering is not considered technically or
economcally feasible, utility consunption shall be
estimated. NAVFAC MO 303, Uilities Target Manual,
provi des gui dance for establishing estimtes for nobst
utility services.

4303 UTILITY SALES TO DOD CUSTOVERS

DCOD custoners will reinburse the activity supplying utility
services, on the basis of quantity consunmed tines the
established activity rate, in accordance w th NAVCOWPT
Volunme 111, Chapter 7. The direct inpact of reinbursables
on the utilities operating budget requires that activity
rates be properly established and periodically adjusted as
changi ng costs dictate. However, supplying activities
shoul d not nmake or | ose noney on utility services.

Est abl i shed activity rates should only be changed if the
prior fiscal year annual Utilities Cost Analysis Report
(UCAR) shows a net gain or |oss greater than 5% of the
total cost to deliver utilities.

4304 UTILITY SALES TO PRI VATE PARTI ES

Policies relating to the sale of utility services by the
Navy are presented in the NAVCOWT Manual, Vol une 3,
Chapter 5 and Volune 5, Chapter 2. Sales of utility
services to private parties require the approval of the



responsi bl e NAVFACENGCOM engi neering field division. EFDs
are responsi ble for ensuring that there are no reasonable
alternatives to sale of utility services to private
parties, that the Navy is not in conpetition with private
or public utility conmpanies, that private party rates
recover all costs of producing and distributing utility
services and that private party rates are at |east equal to
| ocal commercial utility rates. Activities providing
utility services to private parties are required to:

a. Prepare determnations and findings for each
private party contract stating that alternate sources of
service are not avail able.

b. Calculate private party utility rates using
NAVCOWPT Vol une 111 (for O&W funded activities) or Vol une
V procedures (for business operation funded activities).

c. Provide an conparative analysis of |ocal
commercial utility rates. The responsi bl e NAVFACENGCOM
engi neering field division shall review this information
and approve or disapprove the sale.

4305 AUTOVATED ALLOCATI ON AND BI LLI NG PACKACES

Activities are encouraged to pursue utilities managenment
noder ni zation opportunities wthin their organization as
conputer hardware and software is avail able. NAVFAC
sponsored utilities managenent software packages avail abl e
t hrough the EFDs i ncl ude:

a. Public Wrks Managenent Automation (PWA)
Uilities Module - This nodule currently is witten in
COBOL and is operated on Ms-DOS conpati ble m croconputers.
The Uilities nodule allocates utility consunption and

provides DEIS- Il feeder information, Utilities Cost
Anal ysi s Report (UCAR) production and purchase information,
and custoner billing information. The nodule wll continue

to be supported and nai ntai ned by NAVFACENGCOM The
capability to downl oad data from hand held neter reading
equi pnent has been added. The nodule will be nodified to
be conpatible with recent changes in the UCAR format.

b. UCAR Database (UCAR-DB) Mdule - This is a
dat abase programthat automates production of the UCAR
reducing clerical and mathematical errors. UCAR-DB
produces managenent sunmmaries of utilities production and



cost history data (nonthly, quarterly and annually) in
graphical form It can also be used to prepare "projected"
UCARs. The programis available as a conpil ed Dbase
application. UCAR-DB accepts a download file of utility
production and purchase information fromthe PWA Utilities
nodul e, or it can operate as a stand-al one program al |l ow ng
manual entry of this information. 1In either case, cost
account data nust be manually to conplete the UCAR

4400 MANAGEMENT ANALYSI S

Managenent analysis is directed toward obtaini ng and
interpreting data on utility system operation and
performance in order to quantify service quality,
reliability, efficiency, and cost. Proper managenent

anal ysis can identify corrective actions required and
potential cost saving opportunities. Particular enphasis
must be placed on the effective use of budget, cost,
operating, property and fiscal information at all |evels.

4401 UTI LI TIES COST ANALYSI S REPORT (UCAR). The
princi pal managenent report is the Uilities Cost Analysis
Report (UCAR), NAVCOWT Form 2127. The UCAR consol i dates
fuel consunption, production and purchased quantities and
associated costs into one report. This report is designed
for managenent control and planning at the activity |evel.
It al so provides valuable data for the EFDs, the claimnts
and NAVFAC. The UCAR provi des:

a. Conparison of the quantities of production with
the cost of operations.

b. Data to develop costs trends.
c. Data to devel op consunption trends.
d. Data to project the utilities operating budget.

e. Data to project operating cost for future major
proj ects.

f. An early warning of potential problem areas.

4402 MANAGEMENT USE OF THE UCAR. When used by managenent
on a regul ar basis, the UCAR can inprove overal
effectiveness of utilities operations. Selected line itens
fromthe UCAR, such as total quantities, total costs and




unit costs for produced, purchased, and delivered
utilities, should be charted nmonthly or quarterly to
anal yze trends. Each utility type nust be studied

i ndependently and thoroughly so the data presented in
graphic formis neani ngful.

a. Unit Cost Trends - The effectiveness of utilities
oper ati ons depends on the performance of personnel and
equi pnent. The UCAR is a vital tool in determ ning how
wel |l these two elenents are functioning. Only through
routi ne analysis of trends can warning signals be
di scovered. The follow ng are sone neans to gauge
personnel and equi pnent perfornmance:

(1) Total Quantities and Costs Produced,
Purchased, and Delivered - Actual quantities and costs can
be plotted and conpared agai nst prior year costs for the
sane tinme period. Deviations of 5% or nore should be
i nvestigated. Possible causes for the deviations may be
per sonnel changes, m ssion changes, weather fluctuations,
equi pnent failures and the effects of cost and usage
control. The effects of the various causes may be
conpensated for by nornmalizing the data. For instance, in
t he consunption of steam for heating purposes, dividing the
quantities consuned by the nunber of heating degree days
for the sane period will provide a unit quantity per
heati ng degree day which can be readily conpared to
different periods. Consunption trends can project when the
pl ant capability will be exceeded. This information is
useful for early planning but caution nust be exercised.
Every effort to reduce consunption nust be made prior to
commtting funds for expansion or additional purchase of
utilities.

(2) Unit Production Cost - This item should be
anal yzed in detail to determine if the cost increase is due
to fuel, material or |abor increases and if the increase is
justified. |If fuel costs are increasing, is it due to
inefficient operations, for exanple, reduced boiler
efficiency due to fouling, adjustnent errors in the nozzle
settings or air m xtures, or excessive bl omdown? |[f
material costs are increasing, is it due to price
i ncreases, heavy repair costs, or unnecessary waste? |If
| abor costs are increasing, is it due to salary increases,
unusual anounts of overtine or additional personnel?



(3) Increase in Unit Purchase and Distribution
Costs - |If production costs have not risen, attention
shoul d be directed to distribution and purchase costs.
Have purchase costs increased? |In the case of purchased
electricity, is there a demand penalty or a power factor
penalty being paid, or both? |If so, what can be done to
control or elimnate the problenf? Are distribution costs
excessive? If so, is it due to systemleaks or line |osses
and how can it be reduced?

b. Managenent Indices - In addition to individual
UCAR Iine itens of interest, managenent indices can be
cal cul ated from UCAR i nformati on and charted nonthly or
quarterly to gain additional insight into utility
operations. Recomended managenent indices are shown in
Figure 4-1.

c. Establish and Review Billing Rates - The UCAR
provi des the foundation for the devel opnent of rates. A
realistic unit cost rate can be established only after
accounting for all the costs to purchase, produce and
distribute the utility service. The net gain or loss for
each service should be studied and evaluated to determ ne
if the rates should be adjusted. Rates should be revi ewed
mont hly. Rates nust not be changed nore often than
absol utely necessary and consideration nust be given to the
variability of the cost changes. |If higher utility costs
are tenporary or sporadic, it my be ill advised to adjust
the rates. Every effort nust be made to reduce cost before
rate increases are effected.

d. "Projected" UCAR - A "projected" UCAR should be
devel oped for future and budget years to properly establish
the predicted activity rate used to determ ne rei nbursabl e
costs. The "projected" UCAR is a projection of utilities
operation and mai ntenance performance and is prepared in
the same manner as the regular report except that projected
cost increases wll be added to known costs, e.g., |abor,
material, and fuel. Projecting the activity rate for the
future/ budget years will allow custonmers anple tine to
budget for increases in the normal budget cycle.

e. Prepare Uilities Budget - The UCAR provides the
basis for preparation of the utilities budget for all naval
activities. Budgets are based on antici pated program costs
inrelation to avail abl e revenue. The unit cost breakdown
in the reports wll enable the budget officer to translate



anticipated consunption into definite dollar values. The
UCAR itself then becones the detailed justification for the
guantity and cost estimates in the budget. Major C ai mant
Base Operations progranms are normally funded by the O&M N
(17-1804) appropriation. Caimants funded in this manner
are required to submt the PB-27 execution exhibit. This
data will be used as Past Year of the

Presi denti al / Congressi onal Budget subm ssion and becones
the basis for future budget analysis. Accuracy is very
inportant to the Major C aimants and OPNAV. Therefore,
accuracy in the UCARis inportant. |If the UCAR is

aut omat ed and programred correctly, the PB-27 can be
obtained as a data extract fromthe UCAR



UTI LI TI ES
MANAGEMENT | NDI CES

UCAR LI NE | TEM

SHOWS

HOW USED

Boi l er Efficiency 8/ 2a BTU out put to BTU Conpare w th
(Heat Source only) i nput manuf acturer's
rating to reduce
fuel consunption
Parasitic Pl ant 9/8 Consunpti on of To increase
Loads production pl ant production pl ant
auxiliary equi pnent efficiency
Quantity Lost in 16/ 15 Unusabl e anmount of Trend distribution
Di stribution total commodity systemefficiency to
produced or reduce waste
pur chased
Demand/ Pr oducti on 21/ 19 Over/ under| oaded Verify reserve
Capacity Ratio pl ants production capacity
Identify excess
production capacity
to be reduced or
deactivat ed
Demand/ Pur chase 21/ 20 Over/under| oaded Verify reserve
Capacity Ratio servi ce connections pur chase capacity
Fuel Cost per Unit 23d/ 10 Portion of unit cost Trend changes in
Pr oduced of production fuel cost and pl ant
expended on fuel efficiency
I ndi cates need for
fuel source change
or efficiency
i nprovenent s
Producti on 23a/ 10 Portion of unit cost Trend | abor cost
Operations Labor of production ef fecti veness
Cost per Unit expended on | abor
Pr oduced
Producti on 23al 19 Labor cost to plant Establ i sh | abor cost
Operations Labor capacity ratio standards for
Cost to Pl ant utility plant
Capacity staffing
Conmpare with simlar
pl ants
Total Mai nt enance (26a+b+c) +(34a+b+c) Portion of unit cost I ndi cat es
Cost per Unit 17 del i vered expended obsol escence and
Del i vered on nmai nt enance need to upgrade

utility system

Producti on 26a/ 26b Efficiency of plant Trend pl ant

Mai nt enance Labor to mai nt enance | abor mai nt enance

Mat eri al force execution efficiency

Di stribution 34al 34b Efficiency of Trend distribution

Mai nt enance Labor to distribution system syst em mai nt enance

Mat eri al | abor force execution efficiency

Net Gain or Loss to 45 Gain or |oss of Rat es pl anni ng

Dat e funds to supporting (Should be within 5%
activity through of actual cost to
sales to custoners deliver utility

service)
UCAR Uilities Managenent |ndices

Figure 4-1




