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FOREWORD

This Military Standard provides instruction for the removal of deposits,
scale and marine growth from salt water piping systems such as the firemain
and flushing piping systems.
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1.1 General. This military standard covers the general requirements
governing the chemical agents, mobile treating equipment and procedure for the
removal of deposits, scale and marine growth from salt water piping systems such
as the firemain and flushing piping systems. This standard is intended for use
by Navy-approved private.contractors or naval shipyards.

TR TS T ATATTT N TN NS AT BTN A

2. REFERENCED DOCUMENTS

L | n
2.1 Government document

2.1.1 Specifications. Unless otherwise specified, the following speci-
fications of the issue listed in that issue of the Department of Defense Index
of Specifications and Standards (DoDISS) specified in the solicitation form a
part of this standard to the extent specified herein.

AT AT INT AT AN

FEDERAL
0—-H=-765 - Hydrochloric Acid, Technical.
0-5-571 - Sodium Carbonate, Anhydrous, Technical.
MILITARY
MIL-D-1679]1 - Detergents, General Purpose (Liquid, Nonion ic).
MTT T 17472 o Trnhihitanr UoAvrarnhlaris Anrid Dacernaling and
MIL-I-17433 nhibiter, Hydrochleric Acid Descaling and
Pickling Solutions.

(Copies of specifications required by contractors in connection with
specific acquisition functions should be obtained from the contracting activity
or as directed by the contracting officer.)

2.2 Order of precedence. In the event of a conflict between the text of
this standard and the references cited herein, the text of this standard shall
take precedence.

3. DEFINITIONS

Not applicable.

4, GENERAL REQUIREMENTS

Not applicable.

S.1 Chemical agents. Chemical agents shall be as specified in 5.1.1 and
5.1.2.
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5.1.1 Acid solution. The acid chemical cleaning solution shall have the
compositions as specified below. Only fresh water shall be used to prepare the
Abdmnemd mal Al amemd e ~~le rhat awv ho hlandaAd 4in an arid mivinag tank Aar hu
cnculd Cal Cicailily bUJ.u\.&Uu LHGL Wa) VT UVATUUTU 48 Gl aGLilU WLALLE vOous v vy
means of a proportioning header. The solution shall not be blended before
arrival on the do0b site.

(a) Hydrochloric acid (HCl), 20 degrees = 10.0 + 1.0 percent of HCI
Baume' in accordance with 0-H-765 by weight

{(b) Corrosion inhibitor - concentration as specified
in accordance with MIL-I-17433 by manufacturer

(¢) Detergent
in accordance with type 1 of - 0.1 percent by weight
MIL=-D-16791

5.1.2 Neutralizing solution. The neutralizing solution shall contain
4 ounces of sodium carbonate, anhydrous, technical (soda ash) conforming to
0-S-571 per gallon of fresh water required to fill the system.

g 2
Je L

213 ¢3 00 ehall AAanadiact tha fAllAwine:
v 4L LLATDe v olliaG L 4 CULILlDO L0 W “ilc AUVLLUWLILLE »
(a) A supply of fresh water for making dilutions and for flushing.
(b) Saturated steam at 690 kilopascals (kPa) (100 pounds per square
inch (1b/in%)). R
AP A ~mim e = P al e ~a L 1 >n LON 1T /70N~ . NN 1w/ /N
\Cy 7 dSouLce Ul \.umyl.cabt:u dall aL vV<ssr LU VIOV AT A2V LU 11UV LU/ 4A1l e
(d) A source of electrical power.
[ | Cmend mnn s Th o omss et ahall ko an .-..,.-:::AA i € 2 1 rhenis . & 12
De D DHULENQ:I[ . ilic cqu wmeile diiel L v ado DPC\.L dCTU LIt Je I Y LllLUusll Jde Je J
5.3.1 Equipment assembly. The acid solvent shall be in a mobile tank.

The assembly of the mobile equipment shall be such as to provide utmost safety
to operating personnel. The following equipment shall be a part of the assembly:

(a) One acid tank.

(b) One acid pump.

{¢c) One proportioning header or its equivalent for dilution of
concentrated soclutions.

(d) One steam heater assembly for he ng solutions.

(e) Acid resistant hose for admitting solutions to piping system.

(f) Assorted hoses for venting air and water supply.

(g) Steam hose.

(h) One chemical testing kit for checking acid concentration of
solutions.

(i) Pressure, temperature and flow regulators.

(j) One explosimeter.

(k) One portable pyrometer.

(1) OQOne in-line thermometer to measure the temperature of seolutions
during filling and rec ulation.

N
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(m) Assorted nonsparking tools including hammers, wrenches and
screwdrivers.

(n) Safety clothing to be worn by operating crew and other safety
provisions, as required (see 5.6).

(o) Equipment needed for disposal of spent solutions.

(p) Strainers for submarine flushing as specified in flushing

diagram.
[ 2 2 S P < Mo n enem e o e 2 mamdmey handa -
5.3.2 Composition of equipment. The proportioning header, steam heater
assembly and fittings, and valves that contact the acid solution shall consist
of mild steel.

5.3.3 Equipment grounding. Provisions shall be available for elimination
of stray electrical charges and accumulated electrostatic charges on equipment.

5.3.4 Integrity of assembly. When the unit is completely assembled to
deliver solutions to a piping system, no leaks shall be evident at connecting
points Pump seal and valve stems shall be tlgntened or replaced as necessary
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proof motor.

5.4 Operators. A minimum of two qualified operators shall oversee and
perform duties related to the cleaning operation. Two operators shall be
present during the entire cleaning operation begi
acid solvent into the piping system and ending with c

freshwater flush.

P S
ig oL tne
t

5.5 Procedures and operations. The procedures and operations shall be as
specified in 5.5.1 through 5.5.15.

5.5.1 General. Chemical cleaning of saltwater piping systems shall be
accomplished in the six following major steps. (Supplementary steps may be
added at the discretion of the activity concerned.)

(a) Segregation, clean, freshwater flushing and leakage testing of
the piping system.

(b) Filling the piping system with heated acid solvent followed by
soaking and circulation of the acid while maintaining the
temperature.

(¢) Draining of the acid solvent.

(d) Flushing of the piping system with clean, fresh water to remove
remalining acid as well as loosened deposits that were not
completely dissolved.

Neutralizing with alkaline solution.

Final freshwater flush to remove remaining alkali.

N S
o
N N
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(a) For ships. The piping system shall be given a thorough examina-
tion and clean, freshwater flushing before chemical cleaning.
Apply a hydrostatic test at 135 percent of the working pressure
to the piping system in the cleaning configuration and inspect
carefully for the presence of leaks. Valves and fittings shall
be checked for tlghtness and any leakage found shall be repalred.
The piping system shall be isolated from a hiner
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blanked off or removed. The p1p1ng system (par 1cu1arly the
firemain system) should be divided into separate sections by

the removal of valves, waster spools, gaskets, O-rings, and
other fittings. The sections shall be fitted with blanks

having hose connectors. The system shall be carefully inspected
before cleaning to be certain that no section of piping is

bl [ N PR T - al T, -1t L PRSP S PUPI R

left connected into the System wnicn cannot obe compieteliy

- P | -~ -~ £liemba - - Nt A av annliAntEdAn
neutralized and flushed with fresh water after application of

(b) For submarines. The piping systems shall be flushed as specifi-
cally defined by approved flushing diagrams and procedures
established for each submarine. The flushing diagram shall
show details for bypassing components, details for blanking of
piping such as gauges and instrument lines, and shall indicate
required flow rates.

5.5.3 Prepar
to the treating eq
system shall be se

serves as the vent.

f oauinment. Fill and ret:
I e ipoen 111 and ret

5.5.4 Hot operational check of piping system. The piping system shall be

heated to 82 + 5 degrees Celsius (°C) (180 + 10 degrees Fahrenheit (°F)) by

heating and circulating hot fresh water. During preheating, the circulating

water temperature shall not be permitted to rise at a rate greater than 5°C
(10°F) per minute. Circulate heated water through all anticipated flow paths
of the piping system and verify that no ObbtrUCthHb to flow exist. During

circulation of the heated water, carefully check the piping and treating system,
including valves and fittings for the presence of leaks. Any leakage found
shall be repaired. The piping and treating system shall be drained immediately
before beginning the acid fill.

5.5.5 Acid fill. The piping system shall be filled with the chemical
cleaning solution specified in 5.1.1 at a temperature of 60 + 5°C (140 + 10°F)
as determined by an in-line rhermom”t er. After the piping system is fllled the
acid shall be circulated for 15 minutes
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5.5.6 Soaking period. Following the initial circulation, the acid soivent
Iy 1 1 - 11 3 . _ - £ e aa P - A V. Thn amed Aol ha wonad e AesT At aAd
SNall De d4110wed LO S0dK 10I 4 L0OLdl UL U HOUULD. it dCld bdiliall vc chx;uu;aucu
Frne 18 mimiibanr Anvring onarkh hanne Af anrid avnnacy Tiring tha rocrirenlatinn
LUL L0 WLIIULTD UuLl Ly Tacll nivual UL 4aldiu CTApPUDSULCe LUL 4l LT LT LailuULsG-aviy
the acid shall be heated to 60 + 5°C (140 + 10°F) using the steam heater assembly
as needed, determining the temperature by the in-line thermometer.

5.5.7 Temperature readings. Using the portable pyrometer, hourly temper-
ature readings shall be taken at various points on the pipe in the system and
logged.

.5.8 Depletion of soivent strength. Samples of the
| S T B N 4
I

10uriy during the r

€
The results shall be 1

5.5.9 Draining the spent acid. Spent acid shall be removed from the
piping system through drains provided for this purpose at the lowest points in
the system. The solution shall be displaced by pumping or by air or nitrogen

, - 7 v ne a1 st -G
pressure not exceeding 207 kPa (30 1b/in<). Air or nitrogen pressure shall not
ba viond 36 acie ssem A R RPN P P Aaual Aead 1o d oo ~l ~arinAd T¢
vt uUS>TU 11 dlly unculiLroliavilce Ltdl\b UCVC_LU‘JCU UUL L115 LllC DUG!\LIIB PTLiiUle AL

leaks develop when the system is under air or nitrogen pressure, immediately
secure the pressure source and vent the system to reduce pressure to atmospheric
pressure.

5.5.10 Disposal of spent solutions. The spent acid as well as the other
spent solutions resulting from the cleaning operation shall be disposed of in
accordance with local regulations. Disposal of spent solutions shall be the
-U1

-~ Ve e m o &

itrtactor's responsibility.

5.5.11 Flushing the piping system. The piping system shall be given a
minimum of two flushes with clean, fresh water at temperatures of 60 + 5°C
(140 + 10°F). The effluent pH shall be greater than 4 upon completion of
flushing.

5.5.12 Neutralizing the piping system. The neutralizing solution specified
in 5.1.2 shall be prepared in the contractor's equipment. The piping system
chall ha Fil1laAd with tha nontrralieinag enlntrdnAan o+ a temnerature nF q[x -+ R"r‘

QMg il i vC ALl iTU w i L il [y ULLGLLL&IIS OV AU L AV a o (33 LLupeLiQaLuL ©
(130 + 10°F). After the piping system is filled, the neLcrallzxng solution shall

be recirculated for 15 mlnutes The neutralizing solution shall then be allowed
to soak for 30 minutes, after which it shall be drained in the same manner as the
spent acid (see 5.5.9). The 54 i}5°C (130 + 10°F) temperature shall be main-
tained throughout the entire process.

5.5.13 Final flush. The piping system shall be flushed with clean, fresh
P S mL L7 .- . - L a1 ) I N ~d seema 41 - . - 11 -~ £ -l -~ o~ 3 - - e e d ey
water. lne [jusnés snail obe repeatea untili {ne pan o1 tne waler it (ne piping
gvetem ic in the ranco of S tno 9 ag indicarted bv nH nanar. The nininc gvgtem
system 15 1in the range oI > t¢ Y as 1indicated DY ph paper. ihe piping system
shall then be drained (see 5.5.9).

wn
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5.5.14 Hydrostatic tests for ships and submarines. ter completion of
PO PN PP Al 1t ook mhalTl b ed e £lmnal hdenabrasda bane wtoh
tne cCiedllng, LN€ plplilg SYSLEW 5ildll DE EiVEN 4 llilal Iiyuruvstatlil Lest wilil
P PN Fonah tontne an snrnand fFiad halanre
LiCTaily LICODIlI Watti 4ad dprTLiliTU VT AUWw.

(a) For ships: ships shall be tested at 135 percent of the system
operating pressure and shall be carefully inspected for the
pressure of leaks.

(b) For submarines: submarines shall be tested as established on
the applicable diagram.

5.5.15 Inspection of submarine piping. After cleaning, the piping wall
2l altcmname ohall ko mamasses mab marmemamnambardia T Aana+tlAana Thoa 1011 +hd Albbmane
CN1CKIiesSs Siniail pe WCQDULCU diL LTPlLTDdDTULALLVTC 1ULaLiUlde 111T wall LIlLALUNLUITDD
shall be not less than the minimum values currently established by NAVSEA for
renewal of submarine seawater piping.

5.6 Safety precautions. Safety precautions are as specified in 5.6.1
through 5.6.5.

5.6.1 Coordination with safety superintendent. The contractor shall
ensure that the cleaning work is coordinated through the safety superintendent
at +ha anrtrivity 49n ArdAor A nrAavd Aea aldonnnata nratrarntinn fyram anrid and Arhami ~al
au Ci1c avLiVvaL PR ViWuT L (SR, }II.UVJ.UC ﬂuc\iuﬂh\. }JLU\.\.\_L-I-UIA 4 A WAL AU CAlivg il liA wa L
hazards.

5.6.2 Posting of warning signs. Some hydrogen is always developed in the
course of acid cleaning the plping system. Since hydrogen mixed with air in
ihe right proportions is highly explosive, every precaution shall be taken to

prevent accumulation of hydrogen in the working vicinity and to keep sparks
- . .

______ o Sl _ JR U arg J R T S
and open flames away from the piping system and vent discharge. From the time
anqu ic etartod ntan rho nininog cvetrtem until all traces af ir have heen remnavad
aCid 1S slarte€d 1nte LN piping systeéem untli a.: Traces ¢i 1l nave been remeved
by flushing with water there should be no welding on the piping system being

h P

cleaned, no grounding of electric welding equipment on the piping system, and
no smoking, open flame or sparks within 25 feet of the vent discharge. For
this reason, 'no smoking", '"no burning"”, and "no welding" signs shall be posted
in the spaces in which the piping system being cleaned is located and at the
mixing tank.

g A 7 cn Af moamemonarbing fAanle Anmaormarbing fanlae and cafars cnarboenean

e Ve J votT wvi LIV ayaLn*u LUULD e Ui DPOLKLHE LUVU4LD anu DGLCL’ DPQL PLUUL
lights shall be used if it becomes necessary to work on the piping system before
the neutralization step.

5.6.4 Neutralizing spills. Any spillage of acid that may occur shall be
neutralized with sodium carbonate, and the area shall be washed down with water.

5.6.5 Flushing hoses. Hoses used in the acid flushing shall be inspected
for damage, hydrostatically tested, and verified to be within service life before

i n
UOT e

o
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6, NOTES

ALV P S oTe )

6.1 Intended use. This standard is used for chemical cleaning of salt-
water piping systems. This standard is intended for use under the supervision
of the shipyard chemist and is not intended for use by ships' force due to the
hazardous nature of the chemicals employed. Naval Sea Systems Command (NAVSEA)

approval shall be obtained prior to acid cleaning.

6.2 Subject term (key word) listing.

rmaad me dal LS e
COILUD1IOL 1HN1ID1LOTL
Hyvdrochlariec acid

QrocinioricC acia
Mild steel

Neutralizing solution

Preparing activity:
Navy - SH
(Project 4710~

773)
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