USACE / NAVFAC / AFCEC / NASA UFGS- 33 08 55 (July 2007)

Preparing Activity: AFCEC Super sedi ng
UFGS-23 14 00 (April 2007)

UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS

Ref erences are in agreement with UVRL dated April 2018

*% *% *% *% *% *% *% *% *% *% *% *% *%%

SECTI ON TABLE OF CONTENTS
DIVISION 33 - UTILITIES
SECTI ON 33 08 55
COW SSI ONI NG OF FUEL FACI LI TY SYSTEMS

07/07

PART 1 GENERAL

SUMVARY/ APPLI CABI LI TY
REFERENCES

SUBM TTALS

SAFETY

SYSTEM SUPPLI ER | NVOLVEMENT
COW SSI ONI NG PLAN

CERTI FI CATI ON OF COVPLETI ON
COW SSI ONI NG REPORT

DI SPOSAL COF WASTE MATERI ALS

PREREEPRPERERERE
©COoO~NOUAWNPR

PART 2 PRODUCTS

2.1 DESI GN CONDI Tl ONS
2.2 CONTRACTOR PROVI DED MATERI ALS AND EQUI PMENT
2.3 GOVERNMENT FURNI SHED MATERI ALS AND EQUI PMVENT
2.3.1 Fuel
2.3.2 Uilities
2.3.3 Tank Trucks
2.3.4 Hydrant Hose Trucks
2.3.5 Def uel Cart
2.3.6 Pant ogr aphs

PART 3 EXECUTI ON

PRELI M NARY REQUI REMENTS
1 El ectrical Preparations
2 Ener gency Fuel Shutoff (EFSO System Testing
3 St orage Tanks
.4 Pi pi ng System
1
P
.1
.2

Wwwwrk
Sl ol anll o

.4.1 Pi er Piping Systens

REPARATI ONS FOR FLUSHI NG
Protection O Equi prent
Strainers

w w N
NN

SECTI ON 33 08 55 Page 1



Water Draw O f
B PI G RUN - PNEUMATIC
| Tl AL FUEL RECEI PT
Genera
St orage Tanks
Conponent s
Fuel Quality
Fuel Recei pt
.1 Fuel Receipt by Pipeline
.2 Recei pt by Conmercial Truck
Initial Low Point Flush
St orage Tank and Pi ping Hydrostatic Tests with Fue
LUSHI NG
Fl ushi ng Requi renents
Fuel i ng System Pi pi ng
Pi er Piping
Pi pi ng Fl ushi ng Checkli st
PE Pl GA NG RUNS
Gener a
Cleaning Pig Run
Wre Brush Pig Run
EANI NG, TESTI NG AND SAMPLI NG
Preparation for C eaning
Cl eani ng Requi renents
Cl eani ng Procedure
Pi pi ng C eani ng Checkl i st
CONTROL VALVE [ AND VENTURI ] ADJUSTMENT
.1 Control Val ve Checkli st
.2 Venturi Adj ust nent
.3 Pant ograph Venturi Needl e Val ve
EQUI PMENT TESTS
.1 Emer gency Fuel Shutoff System
.2 Filter/ Separator Control Valve
0 PERFORMANCE TESTS
Fuel Receipt Systens
.1 Aboveground systens
.2 Drop tank systens
St orage Tank Systens
Transfer/Delivery Systens
Hydrant Systens
Mari ne Fueling Systens
Truck Fillstands
. Satisfactory Perfornmance
1 TRAINING / | NSTRUCTI ON FOR GOVERNVENT PERSONNEL
2 PRQIECT CLCSEQUT

WWwwwswo
£z

PhPwprprprbb
01 01

W E W WO WWH 0w wWwNWwWWoWw WU ww
P ©O WRE® NNNN 000 aooo
~JG>UI&§2EJC>O|A PONPOWNRPTRRONRETINORRORWONE S (W
=

2R wwww
H
o

End of Section Table of Contents --

SECTI ON 33 08 55 Page 2



USACE / NAVFAC / AFCEC / NASA

Preparing Activity: AFCEC Super sedi ng

UFGS- 23 14 00 (April 2007)
UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS

Ref erences are in agreenent with UVRL dated April 2018

*%

*%

*% *% *% *% *% *% *% *% *% *% *%%

SECTI ON 33 08 55

COW SSI ONI NG OF FUEL FACI LI TY SYSTEMS
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*% *% *% *% *% *% *% *% *% *% *%%

NOTE: This guide specification covers the

requi renents for conm ssioning of petrol eum fue
systens. A "Fuel Systent includes all equipnent,
conponents, control systens, devices, and associ ated
appurtenances which are used for the receipt,
storage, transfer and i ssue of petrol eum fue
products. The follow ng types of systens are
covered: receipt systens, storage tank systens,
transfer systens, hydrant systens, nmarine fueling
systens, truck fillstands.

For "Type I11" Hydrant System conmi ssioning, use
Speci fication Section 15899 of DoD Standard Design
Nunber AW 078-24-28.

The desi gner should include the Contractor's /
subcontractor's efforts associated with system
startup and comm ssioning in any required
Construction Cost Estinates.

Adhere to UFC 1-300-02 Unified Facilities CGuide
Speci fications (UFGS) Fornmat Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
items, choose applicable iten(s) or insert
appropriate information.

Rermove information and requirenents not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for
this gui de specification are wel cone and shoul d be
submitted as a Criteria Change Request (CCR.
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PART 1 GENERAL
1.1 SUMMARY/APPLICABILITY

Thi s specification defines the requirenments and procedures for startup and
conmi ssioning of fuel facility systens. It covers requirenents for safety,
Gover nment schedul i ng and coordination, device testing, systemflushing and
cl eani ng, denonstration of indicated and specified system perfornance and
final acceptance and reporting.

1.2 REFERENCES

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard's Check Reference feature
when you add a Reference ldentifier (RI D) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard' s Check Reference feature
to update the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci ficati on when you choose to reconcile
references in the publish print process.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

U. S. DEPARTMENT OF DEFENSE ( DOD)
MIL-STD-3004 ((2014; Rev D; Chg 2015) Quality
Assur ance/ Survei |l | ance for Fuel s,
Lubricants and Rel ated Products

1.3 SUBMITTALS

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhkhkhkkkkkkkkkkk

NOTE: Review subnmittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submittals
required for the project.

The @uide Specification technical editors have
designated those itens that require Government
approval, due to their conplexity or criticality,
with a "G" Generally, other submittal itens can be
reviewed by the Contractor's Quality Control

System Only add a “G to an item if the subnittal
is sufficiently inmportant or conplex in context of

t he project.
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For subnmittals requiring Government approval on Arny
projects, a code of up to three characters within
the subnmittal tags nmay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMB) are: "AE" for
Architect-Engineer; "DO' for District Ofice

(Engi neering Division or other organization in the
District OOfice); "AO" for Area Ofice; "RO for
Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

Use the "S" classification only in SD-11 O oseout
Subnmittals. The "S" following a submttal item

i ndicates that the submittal is required for the
Sustai nability eNotebook to fulfill federally

mandat ed sustai nabl e requirenents in accordance with
Section 01 33 29 SUSTAI NABI LI TY REPORTI NG

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Arny projects.

*% *% *% *% *% *% *% *% *%%

CGovernment approval is required for subnmittals with a "G' designation;
submittals not having a "G' designation are [for Contractor Quality Control
approval .][for information only. Wen used, a designation follow ng the
"G' designation identifies the office that will review the submttal for
the Governnment.] Submittals with an "S" are for inclusion in the

Sustai nability eNotebook, in conformance to Section 01 33 29 SUSTAI NABI LI TY
REPORTI NG. Submit the following in accordance with Section 01 33 00

SUBM TTAL PROCEDURES:

SD-01 Preconstruction Subnmttals
Conmmi ssioning Plan; ¢, | 11

SD-06 Test Reports

Pi pi ng Flushing Checklist; ¢, [____ 1]
Pi pi ng O eaning Checklist; ¢, [____ 1]
Control Valve Checklist; C[, [___ 1]
Commi ssioning Report; G, [ 1]

SD-07 Certificates
Certification of Conpletion
Di sposal of Waste Materials
1.4 SAFETY

Prior to any on-site conmi ssioning activities, the follow ng safety
procedures shall be acconplished in all fueling areas to be conm ssi oned
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under this specification section: testing/operation of emergency eyewash
facilities, placement of Contractor-provided portable eyewash units within
<31 meters><100 feet> or 10 seconds fromthe fueling point, verification of
proper groundi ng throughout system coordination with Government Fire and
Safety O fice and Fuel s personnel, placenent of

[Contractor-][ Government-] provided spill pads[ and contai nment boons],

pl acement of [Contractor-][ Governnent-]provided fire extingui shers capabl e
of extinguishing a fuel fire. Ensure that all radios/devices at all C ass
I, Division 1 areas are intrinsically safe.

1.5 [ SYSTEM SUPPLI ER | NVOLVEMENT

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Include bracketed text if previous
specifications require the use of a system supplier
for equi pnent/controls supply, coordination and
installation verification

*% *% *% *% *% *% *% *% *% *% *% *% *%%

The System Supplier is defined in Specification [__ ]. The Contractor
and the System Supplier shall work together to prepare the work plan,
conmi ssi oning plan, test reports and final reports. They shall both be
present during all conmi ssioning activities and shall coordinate and
schedul e the work during construction, testing, calibration and acceptance
of the system and operator training. The System Supplier shall be
responsible to the Contractor for scheduling all Contractor

sub- Contractor, and manufacturer's service personnel during system startup
and final conmi ssioning.

11.6 COW SSI ONI NG PLAN

The Contractor shall submit a detailed witten plan[ prepared by the system
supplier] for inplenentation of system comm ssioning. The conmi ssioning
pl an shall specify a detailed plan incorporating in an sequenced manner al
work specified in PART 3 EXECUTION of this specification section. The
pl an shall be submitted for Governnent approval [90]] ] cal endar days

prior to commencenent of fuel system conm ssioning. The plan shall include:
a. Personnel. List of Contractor's personnel by trade, |ist of key
personnel, list of safety equipnent, list of miscellaneous equiprent

such as two-way radi os, and personnel transportation vehicles.

b. Perfornmance Testing. Detailed equipnent startup procedures and
schedules to performall systemtests under each operating scenario in
accordance with paragraph entitled "Performance Tests".

[c. Pigging Plans. The Contractor shall submt a detailed witten plan
covering all aspects of the pipeline pigging operation, including
anticipated pig runs, types of pigs, sequence of work, and
retrieval/repair procedures. For gas-propelled pig runs, propellant
shall only be used behind pigs and shall be isolated fromthe remaining
system.]

d. Test forns. Develop all test fornms required for docunenting the fue
system conm ssi oning work. The format of the test forns shall follow
t he sequenci ng and terninol ogy of the conmi ssioning plan and shal
furnish data grids and anple areas for test data recording.

e. Schedule. Schedules shall generated |isting dates and durations of al
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1

conmi ssioning activities as well as regular coordination and safety
neeti ngs and dates of key events for Government
[ and AFPET] participation

f. Fuel. Quantities of fuel needed for all commi ssioning activities and
fuel delivery schedules. Plan shall include requirenents and schedul es
for Governnent-provided materials and equi pnent.

g. Contingency plans. Information on spill and fire contingencies, along
with the required Governnent Fire and Safety O fice invol verent and
approval s.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Designer should identify all base-specific
phasi ng and operational issues for incorporation in
the contract docunents.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

h. Coordination with Base. Description of how Contractor [and system
supplier ]shall inplenment systemstart-up in coordination with ongoing
base operations. Plan shall incorporate all phasing and work
restriction requirenents of the Contract Documents.

7 CERTI FI CATI ON OF COVPLETI ON

As a prerequisite to fuel system comm ssioning, the Contractor shall subnit
a Certificate of Completion that certifies all work provided on the fue
system except for field painting, has been inspected and approved by the
specified approving authorities. Further, the Contractor shall certify on
this certificate that all specified checks and inspections have been
successfully conpleted prior to comm ssioning. The Contractor shall give
the Contracting Oficer at least [45][30][___ ] cal endar days notice prior
to comencenent of fuel system commi ssioning. The Contractor shall submit
the Certificate of Conpletion to the Contracting Officer at |east

(71 ] cal endar days prior to commencenent of system conmi ssioning.

The Contracting Oficer shall then be responsible for scheduling the
Governnent representatives [and appropriate nmilitary command authority ]
[and designers ]Jfor participation in the inspection, performance testing,
and final approval activities. Any contractual deficiencies observed shal
be corrected by the Contractor w thout cost to the Governnent.

. 8 COWM SSI ONI NG REPORT

Contractor shall prepare a conmi ssioning report that docunments the
execution of the approved comm ssioning plan. Al itenms of work specified
in the conmissioning plan shall be carried out and reported in this report
unl ess otherw se approved by the Contracting Officer. Include as a part of
this report verification letters of approved fuel storage tank hydrostatic
tests and the piping hydrostatic tests, as generated under other
specification sections. The commi ssioning report shall include the fina
settings of the control valves and pressure and fl ow switches [and a copy
of the PLC-generated data spreadsheets and trend anal ysis

graphs/charts] [and a copy of the strip chart graphs Jwith an expl anation
of what each graph indicates and what the systemis doing.

.9 DI SPOSAL OF WASTE MATERI ALS

The Contractor shall be responsible for properly disposing of any sl udge,
debris, filtration elenents, and waste fuel resulting from piping and tank
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cleaning and flushing activities as specified in Section [__ ]. [Conply
with all applicable local, State, and Federal Regul ations for hazardous
wast e di sposal . ]

PART 2 PRODUCTS

2.

1 DESI GN CONDI TI ONS

Temporary flushing lines and equi prent shall be equal in strength,
stability, and materials to the associ ated pernanent conponents; however,
tenporary spools may be carbon steel

.2 CONTRACTCR PROVI DED MATERI ALS AND EQUI PMENT

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkik

NOTE: Delete all bracketed materials and equi pnent
whi ch do not apply to this project.

*% *% *% *% *% *%%

The Contractor shall provide all nmaterial, equipnment and | abor required for
proper start-up of the systen(s), except for that specified to be

Gover nment furnished. Equipment shall include but not be linmted to the
following:

a. Tenporary strainers.

b. Pipe spools[ to include spool pieces with a Single Point Receptacle on
each end to allow defueling of the refueler tank trucks through the
hydrant hose truck].

c. Flow neters.

d. Pressure Gages[ to include bayonet type gage to be used on the SPR on
the Governnent truck. Gage shall be turned over to the Governnent after
startup is conplete].

e. Electronic sensors and [PLC data | ogging feature][strip recorders] for
pressure and flow recording are included in the PCP[, except for a
sensor and cable for the data fromthe Hydrant Control Valve, to be
pl ugged into the PCP]. This equi pnent shall be used to nmonitor and
record the systemduring the "Equi prent Test" and "Perfornmance Testing"
portions of this Specification Section. Recorded data shall be used by
the Contractor and equi pnent factory representatives to achieve fina
control valve and equi prent adjustnments. Recorded data shall include:
(1) Fueling punps discharge pressures.

(2) Supply Venturi flow rates.

(3) Hydrant Control Valve pressures.

(4) Back Pressure Control Valve upstream pressures.
(5) Back Pressure Control Val ve downstream pressures

(6) Return Venturi flow rates.]

f. The Contractor nust have on hand sufficient filter/separator elenents

and cartridges to adequately clean the systemto aircraft quality use
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limts. During cleaning operation specified in paragraph bel ow,

"C eani ng, Testing and Sanpling", Contractor shall provide a flow
versus pressure drop graph for each filter/separator[, including
pant ogr aph-nounted units]. Contractor shall change el enents and
cartridges upon reaching a differential pressure (DP) of <103 kPa at
[38][19] | ps> <15 psi at [600][300] gpme or per manufacturer's
recomended maxi rum DP at the actual flow rate, or when pressure drop
is less than previously graphed or fails to increase properly. A

m ni mum of one conplete set of coal escer cartridges and separator

el ements for each filter/separator shall be turned over to the
Governnment after new coal escer cartridges and separator el enents are
installed in each vessel and after conpletion of acceptance testing.

g. The Contractor nust have on hand sufficient fuel quality nonitor
el ements to adequately clean the systemto aircraft quality use
limts. During cleaning operation as described in the paragraph bel ow,
"C eaning, Testing and Sanpling", Contractor shall provide a flow
versus pressure drop graph for each vessel [, including
pant ogr aph- nounted units]. Contractor shall change el enents upon
reaching a differential pressure (DP) of <103 kPa at [38][19] | ps> <15
psi at [600][300] gpne or per manufacturer's reconmended naxi mum DP at
the actual flow rate, or when pressure drop is |ess than previous graph
or fails to increase properly. A mninumof one conplete set of
el enents for each vessel shall be turned over to the Governnent after
new el enents are installed in each vessel and after conpletion of
acceptance testing.]

h. Refuel ed tanker trucks for flushing and draining of the system]

i. Hydrant hose trucks for fueling and defueling of aircraft.]

[ j. Defuel carts for defueling operation.]

k. The Contractor shall be responsible for providing the electrical power
froma a source identified by the Governnent to the testing |ocations.]

I. Pig launching and receiving barrels.]
m Tenporary filtration/strainers.]

.3 GOVERNMENT FURNI SHED MATERI ALS AND EQUI PMENT

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Delete all bracketed materials and equi pnent
whi ch do not apply to this project.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhkkkkkkkkkkkkkkkhkhkhkkkkkkkkkkkkkkhkhkhkkkkkx *k%

The Governnment will furnish the following materials, equipnent and services
used during the execution of the commi ssioning plan. Any danmage caused by
the Contractor's operations shall be repaired at no additional cost to the
Government.

.3.1 Fuel

The Governnent will provide the fuel necessary for systemtesting. The
Contractor shall notify the Contracting Oficer a minimmof 60 days in
advance of the requirenents. Additional fuel will be provided by the
CGovernment as required for satisfactory flushing of the system Upon
satisfactory conpletion of the flushing and cl eani ng operations, the
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Government will supply the additional quantities of fuel required to
conpl ete the other work under this specification section

Fuel will not be delivered to the systemuntil the Contractor has
satisfactorily conpleted all work and, in particular, the cleaning and
coating of the interior surfaces of the storage tanks and the renoval of
preservatives and foreign matter fromthose portions conmng in contact with
the fuel valves, punps, filter/separators and other such equiprent. Fue
delivered to the systemshall remain the property of the Government and the
Contractor shall reinburse the Governnment for shortages not attributable to
nornmal handling |l osses.[ The Contractor shall be responsible for the

di sposal of any contam nated fuel.] The Governnent shall be reinbursed for
fuel lost as a result of defective materials or workmanship.

[2.3.2 Utilities

El ectric power required for the performance of the work under this
specification section will be furnished at no charge to the Contractor

I 2.3.3 Tank Trucks

Refuel er tank trucks[ and defueler tank trucks] will be furnished and
operated by Governnent personnel

I 2.3.4 Hydrant Hose Trucks

The Government will furnish and operate the hydrant hose trucks required
for ground refueling and defueling of aircraft at hydrant pits.

I 2.3.5 Def uel Cart

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Sel ect defuel cart for systens using
hydraul i ¢ pant ogr aphs.

*% *% *%

*% *% *% *%%

The Governnment will furnish a defuel cart for the defueling operation on
systens using pantographs.

I 2.3.6 Pantographs
The Governnment will furnish and operate additional nobile pantographs for
systens whi ch do not provide enough pantographs to acconplish the full flow
testing.

] PART 3 EXECUTI ON

3.1 PRELI M NARY REQUI REMENTS

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

NOTE: Delete bracketed text if system does not
i nclude an QI /Water Separat or

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Al activities listed in paragraph "PART 3 EXECUTI ON' shall be perforned
sequentially in the order they are presented. Prior to any on-site

conmi ssioning activities, the Contractor shall ensure that all requirenents
of the paragraph entitled "Safety" are satisfied. Project shall be
substantially conplete and Contractor's work area shall be free of debris,
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trash and obstacles. [Correct functioning of oil/water separator(s) shal
be verified prior to receipt of fuel. ] Performthe following activities
prior to receipt of fuel

1.1 El ectrical Preparations

Prior to energizing the electrical equipnent, verify that short-circuit

i nks have been renmoved fromcurrent transformer and that secondary
circuits have been connected. Confirmthat all tests required for fire
detection and suppression systens have been perforned and accepted. Verify
all electrical transmtter connections and ensure proper calibration

Verify all electrical equipment neets Class | Division 1 requirenents.
Verify correct rotation of all notors prior to testing. Verify paddle type
flow switches by physically actuating vanes and checking outputs. Conduit
expl osi on-proof seal offs shall be poured after initial electrical checks
but before fuel receipt.

1.2 Energency Fuel Shutoff (EFSO System Testing

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkkkkhkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Sel ect appropriate functions/valve(s) of EFSO
system.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Prior to initial fuel receipt, verify that each switch will trip the
circuit breaker of the fuel punp[s][ and de-energi ze the EFSO rel ay and
close the [main energency fuel shut-off valve] [flow control valve of each
filter/separator].]

. 1.3 St orage Tanks

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Sel ect appropriate tank features.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkk

Ensure approved performance of storage tank integrity testing, hydrostatic
tests and coating application/inspection per the applicable specifications.
Include verification letter of approved test results for information in
conmi ssioning report. Ensure that tank interior is clean and free of any
fuel -contami nating debris. Verify operation of tank |evel alarns[ by

cl osing tank connection valves and filling housings with fuel to confirm
action]. Ensure that certified strapping charts for all tanks are
availabl e for start-up personnel.[ Verify correct orientation of interna
tank inlet diffuser.]

1.4 Pi pi ng System

Ensure that all piping weld integrity and coating inspections have been
performed per the applicable specifications. Include verification of
approved test results for information in the conm ssioning report.

Evacuate all accunul ated water from pi ping | ow point drains, valve
cavities, and equi pment drains. Verify all bolted connections are
tightness tested to required torque using a calibrated torque wench.
Verify that all pressure gauges are properly located and installed. Ensure
that piping' s cathodic protection systemis tested and operational. Ensure
that pipe marking and identification is provided as specified. Ensure that
pi ping systemthermal relief provisions are installed and operating as
designed. Verify the correct installation of piping expansion |oops][,
joints,] and supports.
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[3.1.4.1 Pi er Piping Systens
For pier delivery/receipt systens or other over-water piping installations,
ensure conpliance with the Contractor's previously approved spill control
pl ans.

13.2 PREPARATI ONS FOR FLUSH NG
Upon conpl etion of the construction to the satisfaction of the Contracting
Oficer, the Contractor shall nmake the follow ng preparations for system
flushing.

3.2.1 Protection OF Equi prent
The foll owi ng conponents shall be renoved fromthe systemprior to start of
flushing operations and, where applicable, replaced with pipe spools of
internal dianeter equal to the itemrenoved.

a. Control valves[, including hydrant pit control valves if flushing
outlets into tank trucks. The Contractor shall be responsible for
any danage to valves left in place].

b. Flow and pressure sensors which are exposed to the system fl ush.

c. Coalescer and separator elenents in filter/separators.

[d. Elements in fuel quality nonitors.]

[e. Venturi tubes and flow and pressure transnmitters.]

f. Fuel neters.

After flushing[ and pigging], the above itens shall be reinstalled in the
system and the spool sections turned over to the Contracting Oficer.

3.2.2 Strainers

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

NOTE: Require permanent strainers as directed by
Servi ce Headquarters Fuels G oup.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Tenmporary 40 mesh cone type strainers shall be installed in the suction
I ine ahead of each fueling punp [for the entire flushing operation][to
remain permanently in the systen]. [A tenporary strainer should be
installed i medi ately upstream of the product recovery tank overfil

val ve. ]Any danmmged strainers shall be replaced by the Contractor at no
additional cost to the Governnent.

3.2.3 Water Draw O f
Renove any accunul ated water from storage tanks' sunps and bottons. Drain
water and return fuel via filtration to storage tank. Repeat process until
all water is renoved.

[3.3 SWAB PI G RUN - PNEUNATI C
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NOTE: Sel ect bracketed paragraph if systemis
designed to be piggable and an initial
cleaning/verification pig run is desired.

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkkhhhkhhkhkkkkkkkkkk

Upon conpl etion of the piping systemand all associated integrity and
coating tests, an initial foamswab pig cleaning run should be perforned.
This will provide line proving and bul k cl eaning of the interior of the

pi ping system [Contractor-provided pig |aunching and receiving barrels
shoul d be installed. ]The pig should be constructed of light (2-5 I bs/cu
ft. density) open cell polyurethane foam with pol yurethane back and
transmitter cavity. Propellant shall be pressurized dry air. [If piping
system has previously been filled with fuel, propellant shall be
pressurized nitrogen. ]The swab pig shall be exanined after the initia
run for signs of possible pipe blockage or damage whi ch may prevent future
pig runs. The Contractor shall prepare a contingency plan for retrieving a
stuck pig and repairing any piping deformations per the applicable
specifications. Additional runs shall be perforned until the anount of
collected debris is mnimzed, as deternined by the [Contracting
Oficer][System Supplier].

13.4 I NIl Tl AL FUEL RECEI PT
3.4.1 General

Utilize one storage tank for initial fuel receipt to isolate contaninated
fuel. Initial receipt of fuel shall be done by gravity if possible. The
Contractor shall station personnel throughout piping systemat high point
vents to bleed air. Al flanges and equi pnent will be periodically
inspected for leaks during filling procedures.

3.4.2 St orage Tanks

Receipt flowrate into an enpty storage tank shall not exceed 1 m per second
3 feet per second (FPS), as neasured in the nmain receipt piping, unti
outlet of tank fill tube is subnerged and pan/roof legs are lifted.

3.4.3 Components

Ensure that filter/separators and other vessels are filled slowy by
closing outlet valves and venting through air elininators. Downstream

val ves shall be throttled to nmaintain a packed condition in vessels
throughout initial fill of piping system Differential pressure across
strainers shall be continuously nmonitored. Any tine a strainer DP reaches
138 kPa 20 psig, it shall be cleaned.

3.4.4 Fuel Quality
Fuel used during initial receipt shall be considered contan nated and shal
be positively isolated, with blind flanges or closed, padl ocked manual
val ves, fromany active aircraft or truck fueling operations. Fue
i solation shall continue until all flushing and cleaning is conpleted.
3.4.5 Fuel Recei pt
[3.4.5.1 Fuel Recei pt by Pipeline
Start-up personnel shall nmeet with Government personnel in charge of
existing fuel storage to discuss fuel transfer procedures. Topics shal
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i nclude: nethods of comunication to start/stop renpote transfer punps; flow
rate and head characteristics of transfer punps; nethods of restricting
initial receipt flowrate; nmethods of straining and filtering initial
recei pt fuel; accommodating nultiple punp starts resulting fromrequired
strainer and filter cleaning operations; required quantity of fuel to be
transferred. Contractor shall provide a witten summary of pipeline
recei pt procedures to the Contracting Oficer

3.4.5.2 Recei pt by Conmercial Truck

Coordi nate with Governnent personnel to schedule quantity of trucks
required. Contractor's personnel shall be positioned at each unl oadi ng

i sland, at the punphouse and at the receipt tank, all in radio contact.
Contractor shall provide a witten summary of truck recei pt procedures to
the Contracting Oficer.[ |If truck unloading systemis newy constructed,
performinitial receipt, flushing, and testing prior to perfornmance
testing.]

1[3.4.6 Initial Low Point Flush

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkhkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Select "lInitial Low Point Flush" paragraph for
| ong piping systens, if a pneumatic swab pig run is

not perforned, or if piping systemnmay be subject to
collecting debris during installation.

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkkk

Performan initial |ow point flush operation by flushing each | ow poi nt
drain through a portable basket strainer for 10 seconds at a system
pressure of 30 psig. Repeat flush until basket strainer collects no
addi ti onal debris.

13.4.7 St orage Tank and Pi ping Hydrostatic Tests with Fue

After initial receipt of fuel into storage tanks, performtank hydrostatic
tests with fuel per Specification Section [ ]. Remaining system piping
shal | be packed with fuel, follow ng procedures outlined in paragraph
"CGeneral" above. Perform piping hydrostatic tests with fuel per the
appl i cabl e specifications, ensuring the piping systemis conpletely vented
of air through the piping high point vent system Contractor shall subnit
a tank and piping testing checklist to ensure the requirenents of this and
ot her applicable specifications are net.

.5 FLUSHING

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhkhkhkkkkkkkkkkk

NOTE: Sel ect type of piping system being flushed.
Sel ect pant ographs or hydrant hose truck

*% *% *% *% *% *% *% *%%

The intent of the flushing operation is to renove bulk solids and water
fromthe system Flushing procedures shall precede cleaning procedures.

Al new [and nodified Jfuel piping, including the transfer line, receipt
system pi pi ng, pier piping, punp house piping, apron |oop, supply and
return lines to the storage tanks, hydrant and fillstand piping, product
recovery lines and [pantograph] [hydrant hose truck] lines shall be flushed
with fuel
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3.

5.1 Fl ushi ng Requi renents

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Sel ect bracketed text based on avail abl e
punpi ng capacity. Require tenporary punps only
after AVE feasibility review, if used, provide

detail ed work sequence/linitations on contract

documents.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkik

Begin flushing of fuel systempipelines at |low flow rates using one
delivery punp. Slowly increase flushing flowrate with additional punps
[until a +/-3.5 ms 12 FPS fuel velocity is achieved][to full flow
capacity] for a minimumof 30 minutes.[ If 3.5 ms 12 FPS cannot be

achi eved usi ng system punps, the Contractor shall provide additiona
tenporary pumnping capacity.] [For gravity, suction, or other non-punped

pi pi ng segnents, mninmum flushing volune shall be four times the pipe
volunme. ]Flushing shall continue until the fuel being delivered is free of
construction debris to the satisfaction of the Contracting Oficer. Sanples
of fuel shall be taken and tested by the designated Government agency and
shall be free of gross contanination and visible free water[, naxi num of
8.0 ng/gallon solids and free water not to exceed 2 ml per quart for

avi ation fuel systens].

.5.2 Fuel i ng System Pi pi ng

The flushing of system pipelines shall be acconplished by punping fuel from
one storage tank through the fueling system piping[ and back to anot her
tank]. After high-speed flush of main systempiping, all piping laterals
shall be flushed with at |east one refueling truck (18,930 L5000 gall ons)

of fuel. Air shall be bled fromsystem high points. The procedure shal

be continued until the fuel being delivered into the tanks is acceptable to
the Contracting Officer. After the main piping systemhas been flushed to
the satisfaction of the Contracting O ficer, and periodically during the
flushing operation, the Contractor shall flush all high point vents and | ow
point drains for a mninumof 10 seconds at a pressure of 207 kPa 30 psig.
Renove any accunul ated water from storage tank sunps and bottonms. [In

pi ggabl e systenms, all plug valves shall be flushed of all debris using the
drain port at the bottomof the valve. ]Strainers shall be kept clean in
order to insure maximumflow rate. All accurul ated material fromthe
strainers shall be reviewed and identified, including source if possible.
Upon conpletion of the first flushing operations, the cone strainers shal

be [renoved fromthe system][cleaned, reinstalled, and remain in the
system] In addition, baskets fromall strainers shall be renoved and
cleaned.

[3.5.3 Pi er Piping

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Modify to suit project-specific
facilities/water availability at pier

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

Pi er piping and | oading arns should be hydrostatically tested with fresh
wat er per the applicable specification. After testing, flush piping with
fresh water at 3.5 mis 12 FPS for 30 minutes. [The Contractor wll be
all owed to use Governnent-furnished hoses. ]Drain all water from piping
systemand refill with product. Performflushing with product at 3.5 m's
12 FPS for 30 minutes. [Governnent barges/equi pnent may be used to
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facilitate system flushing.]
13.5.4 Pi pi ng Fl ushi ng Checkl i st

The Contractor shall generate a conprehensive matrix of all new and
existing] piping sections in the system Mitrix shall serve as an Oaner's
pi ping inventory and a checklist for all Contractor-provided flushing
operations. Colum entries shall include pipe section name, |ocation,

di ameter, approximate length, flushing fuel velocity and vol une achi eved
and acceptable results of sanpling.

[3.6 Pl PE Pl GG NG RUNS
NOTE: Sel ect bracketed paragraph if systemis
designed to be piggable. Standard cleaning pig runs
are recommended on all systens.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

3.6.1 General

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkhkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: I nclude bracketed text for non-stainless
pi pi ng systenms, or if excessive contam nation is
anticipated.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Track all pigs, using transmitter and receivers, at no less than 805 m1/2
mle increments, but no less than at four |ocations. The Contractor shal
prepare a contingency plan for retrieving a stuck pig and repairing any

pi ping deformations. After pigging, plug valves shall be flushed of all
debris using the drain port at the bottomof the valve. [Ensure that the
fuel that is returned to the storage tanks during the pig runs is free of
gross contam nation and passes the col or assessnment method, and neets the
requi renents of MIL-STD-3004 . Provide tenporary storage tanks for the high
particul ate and dark color fuel that accunmulates in front of and behind
each pig. The contractor is responsible for [cleaning the off-spec fuel in
order to neet the requirenents of MIL-STD-3004 ] [di spose of the off-spec
fuel off-base][obtain perm ssion fromthe Contracting officer to downgrade
the fuel and dispose of it in the appropriate tank.]]

3.6.2 Cl eaning Pig Run

[ Contractor-provided pig |aunching and receiving barrels shall be

installed. JInitially, a proving pig run (foamdensity <32 kg/n?> <2 I1b/ft3
shoul d be perfornmed to ensure the systemis fully piggable. Upon

conpl etion of the successful proving pig run, the piping systemshall be
cleaned with a standard cleaning pig. This will provide thorough cl eaning
of the interior of the piping system Ceaning pig shall be the

bi -directional disk scraper style with steel body and repl aceabl e

pol yur et hane gui di ng and sealing disks, as well as gauge plates of 80
percent pipe dianeter with 3 nm 1/8-inch segnented alum numfins. The pig
body shoul d include bypass nozzles and transnitter cavity. Propellant
shal | be pressurized fuel using the main systemdelivery punps. The pig
shal | be exanmined after the initial run for signs of possible pipe danmage,
interior slag or other adhered particles. Additional runs shall be
performed until the amount of collected sludge or debris is mnimzed, as
determ ned by the [Contracting O ficer][System Supplier].
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[3.6.3 Wre Brush Pig Run

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Select wire brush cleaning pig option if
excessi ve slag or other adhered particles are
suspected on the pipe interior. Require stainless
steel brushes on stainless steel piping systens.

Not e: Never performwi re brush cleaning pig on
i nterior epoxy coated piping systens.

*% *% *% *% *% *% *% *% *% *% *% *%%

After the cleaning pig runs, the piping systemshall be cleaned with a wire
brush style pig. This will renove weld slag and adhered particles fromthe
system Wre brush pig shall be the bi-directional disk style or
directional cup style with two circular [stainless] steel wire brushes.

The pig body should include bypass nozzles and transmtter cavity. Perform
wire brush pig runs until the amount of collected weld slag or debris is
mnimzed, as determned by the [Contracting O ficer][System Supplier].

111 3.7 CLEANI NG, TESTI NG AND SAMPLI NG

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Include this paragraph and subparagraphs only
when this paragraph is covering the conm ssioni ng of
avi ation fuel systens.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

After the conpletion of the initial flushing[ and cleaning pig runs], all
new and nodified] piping shall be cleaned in accordance with the procedure
specified hereafter. The intent of this cleaning operation is to renove
trace solids and water fromthe system

3.7.1 Preparation for C eaning

Filter elenents shall be installed in the filter/separators.[ El enents
shall be installed in the fuel quality nonitors.] Adjust filter/separator
flow control valve. Valves and equi pnent renmoved for flushing shall be
reinstalled.[ Cone strainers shall be renoved.][ Cone strainers shall be
cl eaned, reinstalled, and remain in the system ]Tanks[, including the
product recovery tank] shall be drained, vapor freed and cl eaned per the
tank cleaning specification. Transfer the contents fromone storage tank
to the other through the filter/separators for the purposes of cleaning.
[Provide tenmporary filtration as required to prevent cross-contanination of
fuel.]

3.7.2 Cl eani ng Requi renents

Punp fuel through all new and existing] piping sections[ including

pant ographs] in the system Fuel velocity during all cleaning operations
shal |l be full punping capacity.[ M ninum cl eani ng vol unme t hrough

non- punped pi pi ng segnments shall be four tines the pipe volunme.] d eaning
shal | continue until Contracting Oficer certifies that the fuel contains 2
mlligrans per gallon or less of particulate and 10 parts per mllion or

|l ess of free water. Performsanpling at all systemdi scharge points, at
tanks, and throughout punphouse and piping system Sanpling and testing
shal |l be done by [the appropriate military service][an i ndependent testing
laboratory].
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3.7.3 Cl eani ng Procedure

During cl eaning procedure periodically bleed air through high point vents
and flush | ow point drains for a nmininmumof 10 seconds at a system pressure
of 207 kPa 30 psig. Monitor pressure drop through the filter/separators|
and fuel quality nonitor][ including pantograph-nounted units] during each
cl eaning operation and provide flow vs. pressure drop graphs. Any tine
filter/separator[ or fuel quality nonitor] DP reaches its maxi num all owabl e
val ue, vessel elenents should be replaced. [In piggable systems, all plug
val ves shall be flushed of all debris using the drain port at the bottom of
the val ve.]

3.7. 4 Pi pi ng C eani ng Checkl i st

The Contractor shall generate a conprehensive matrix of all new and

exi sting] piping sections in the system WMatrix shall serve as a checkli st
for all Contractor-provided cl eaning operations. Colum entries shal

i nclude pi pe section nane, |ocation, dianmeter, approxinmate |ength, fue

vel ocity and vol unme achi eved, and acceptable results of sanpling.

13.8 CONTROL VALVE [ AND VENTURI ] ADJUSTMENT

Al'l control valve settings shall be checked and field adjusted fromthe
factory settings at start-up as necessary to provide a snooth operation
Adj ustnments to val ves shall be made only by the Valve Manufacturer's
aut hori zed Field Test Engi neer.

3.8.1 Control Val ve Checkl i st

The Contractor shall generate a conprehensive matrix of all control valves
in the system Matrix shall serve as a checklist of all required contro
val ve features, settings, and functions as specified. Colum entries shal
i nclude control valve nane, valve tag, pilot features, solenoid contro
features (if applicable), factory settings, and field adjusted settings.
Submit matrix with conmmi ssioning "Final Reports".

[3.8.2 Vent uri Adj ust ment

Cal i brate and adjust each venturi and its associated transmitter readout to
denonstrate accurate florae nmeasuremnent.

I 3.8.3 Pant ogr aph Venturi Needl e Val ve

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

NOTE: Delete if pantographs are not used.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhkhkhkkkkkkkkkkk

Venturi needl e val ve shall be adjusted to ensure a pressure equal to nozzle
pressure at maxi num fl ow possible. After initial setting, valve shall be
| ocked in adjusted position.

13.9 EQUI PMENT TESTS

After conpletion of flushing[, cleaning], and control valve and electrica
conponent adjustnents, the equi pnent tests and perfornmance tests specified
herei nafter shall be performed. [After cleaning is conplete and ]Jprior to
performance testing, field adjustnent of automatic control valves and
automatic punp controls while in operation shall be made only by the val ve
manufacturer's authorized field test engineer. For final adjustnment of
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installed electrical control equipment the Contractor shall provide an
experienced el ectrical engineer, factory representative of control pane
manuf acturer[ and factory representative of pressure and fl ow device

manuf acturers]. Both the mechanical and el ectrical conponents shall be
adj usted concurrently. Tests will be witnessed by the Contracting Oficer
and ot her Governnent representatives.

3.9.1 Energency Fuel Shutoff System

Wth one fueling punp operating, test each "Energency Stop" pushbutton
station to verify that the punp stops and the[ nmin energency shutoff

val ve][fuel control valve of each filter/separator] closes.[ Denonstrate
operation of the EFSO station at the control center.] Repeat this
procedure for each fueling punp and "Energency Stop" pushbutton station
Conduct tests for both the automatic and manual nodes. Wth all the fueling
punps circulating fuel through the system push an "Emergency Stop"
pushbutton station, ensure all punps stop, and energency fuel shutoff
val ve[ s] cl ose[s].

3.9.2 Filter/ Separator Control Valve

Using the manual float control test |lever on each filter/separator, slowy
lift the weight fromthe float ball and verify the operation and cl osure of
the water slug shut-off feature on the Filter/Separator Control Valve.

3.10 PERFORVANCE TESTS

During performance testing, the Contractor shall denonstrate that all
portions of the fuel systemare operating as designed and specified. Tests
shal |l be performed under all operating scenarios. Additional tests may be
required by the Contracting O ficer [and Command Fuel s Engineer ]Jto fully
denonstrate system performance. These tests shall be acconplished by the
Contractor at no additional cost to the Government. The Contractor shal
notify the Contracting Oficer [15][___ ] cal endar days in advance of the
test to pernmit arrangenent for the use of Government furnished itens.
Record required data necessary to prepare reports specified in paragraph
entitled "Conmi ssioning Report".

3.10.1
NOTE: Select all applicable systens, features, and
functions of the project for which tests should be
performed.

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

Fuel Receipt Systens

3.10.1.1 Aboveground systens
Denonstrate the foll owi ng features
a. Static and continuity ground verification system
b. Manual start/stop pushbutton control
c. Level probe interconnection with flow control val ve sol enoids.

d. Punmp shutdown upon no-flow enpty of f-Ioading tanker condition
signal fromflow switch.
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e. Receipt neter performance[ and verification of proper calibration].
fo [ 1.

3.10.1.2 Drop tank systemns

Denonstrate the foll owi ng features

a. Tank overfill valve closure upon tank high [evel condition
b. Level alarm actuation.
c. On/off staging of punp[s] by tank |evel alarns/probes.
d. Pump shutdown on tank | ow | evel condition

e. Tank | eak detection system performance (renove probe[s] and
actuate by dipping into water/fuel test buckets).

f. Manual start/stop pushbutton control

g. Tank gaugi ng system

h. Punp shutdown upon no-flow condition signal fromflow switch

i. Receipt nmeter performance[ and verification of proper calibration].
oo —1.

Denonstrate all other tank features and functions per the applicable
specifications.

3.10.2 St orage Tank Systens
Denonstrate the foll owi ng features
a. Tank overfill valve closure upon tank high level condition
b. Level alarmactuation.
c. Pump shutdown on tank | ow | evel condition.

d. Tank | eak detection system performance (renove probe[s] and
actuate by dipping into water/fuel test buckets).

f. Tank gaugi ng system

g. Fire detection/suppression systemperformance (if AFFF systemis
used, do not test into tanks).

h. [___ 1.

Ensure certified strapping charts are provided to the Contracting O ficer
Denonstrate all other tank features and functions per the applicable
specifications.

3.10.3 Transfer/Delivery Systens

Denonstrate the foll owi ng features

SECTION 33 08 55 Page 20



a. Manual start/stop pushbutton control

b. Punp shutdown upon no-flow condition signal fromflow switch

c. Pump shutdown upon signal fromrenote EFSO switch

d [ 7.

3.10.4 Hydrant Systens
Denonstrate the foll owi ng features

a. Operation of all pressure and flow devices to autonmatically start
and stop the fueling punps at the indicated pressures and fl ow
rates. The operating sequence shall be repeated with each of the

punps being sel ected as | ead punp.

b. Conpletely redundant, independent progranmable |ogic controller
capability.

c. Systems ability to deliver fuel to nultiple fueling points at
specified flow rates.

d. Hydrant control valve surge shutdown and pressure control
features.

[e. Defueling performance of systemunder static conditions, with one
fueling punp operating, and in the "Flush" node. ]

[f. Operation of HSV/ Pantograph checkout and flushing station.]

[g. Systemperformance in all operating[ and pressure test/I|eak
det ecti on] nodes. ]

[h. Operation of energency generators during a sinulated power
outage.]

i [ ]
3.10.5 Mari ne Fueling Systens
Denonstrate the foll owi ng features

a. Performance of |oading neters[ and verification of proper
calibration].

b. Perfornmance of filter/separators.

c. Loading/unl oading arm function and operating range.

d. Stripping punp operation.

e. Operation of vents, drains, air elimnators, and hose connecti ons.

fooo [ 1.

Verify correct installation of piping expansion |oops and supports. Verify
el ectrical isolation between pier piping and ship. Verify that pier piping
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thermal relief systemis properly installed.
3.10.6  Truck Fill stands
Denonstrate the foll owi ng features
a. Manual start/stop pushbutton control

b. Static and continuity ground verification (with actua
ground/ continuity readings) and overfill prevention system

c. Control valve deadman control, surge shutdown, and pressure
control features.

d. Issue neter performance][ and preset controls][ and verification of
proper calibration].

[e. Control valve and neter preset interconnections for flow control
and automati c shut down. ]

[f. Additive injector system]

[g. Bypass node.]

h. [ 1]

3.10.7 Satisfactory Performance

In the event a portion of the systemor any piece of equipnent fails to
meet the test, the Contractor shall nake the necessary repairs or

adj ustnents and repeat the Performance Test until satisfactory performance
is obtained. Measured flow rates should be within [ ] percent of design
Tank | evel gaugi ng and al arm nmeasurenments should be within [ ] of

design. Any conponent found not to be working as specified shall be
repaired/replaced by the Contractor at no additional cost to the
Governnment. The determination of satisfactory performance shall be nade by
the Contracting Oficer[ and the MIlitary Comand Authority[ and Gover nnent
representatives]]. The systemshall be filled with fuel and shall be
operabl e and | eak-free prior to acceptance. The Contractor shall be
responsi ble for any leaks in the new or nodified portions of the system
Anything wet with fuel is considered to be | eaking.

3.11 TRAI NI NG / | NSTRUCTI ON FOR GOVERNVENT PERSONNEL

The contracting authority should provide one or two key personnel from
their "operations" and "mai ntenance" departnments to participate in all
phases of system comm ssioning. The Contractor and System Supplier will be
responsi ble for coordinating the involvenent and training of these

i ndividuals during the startup process, including hands-on famliarization
and adj ustment of devices, valves, and conponents.

In addition, the Contractor and System Supplier shall conduct two 8-hour
formal training sessions at the conclusion of system performance testing.
These sessions shall include initial classroomsystempresentations as well
as a conplete systemwal k-through. The function, operation and mai nt enance
procedures for all system devices and conmponents will be expl ai ned.

Trai ning shall be videotaped and submitted in CD ROM or DVD fornmat.
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3.12 PRQIECT CLOSEQUT

Ensure that As-Built draw ngs, equipnent warranty docunentation, and other

proj ect closeout activities are conpleted per the requirenents of the
appl i cabl e specifications.

-- End of Section --
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