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I NCH POUND
M L- PRF- 2863C( SH)
4 February 2000

SUPERSEDI NG
M L- P- 2863B( SHI PS)
24 April 1963

PERFORVANCE SPECI FI CATI ON
PACKI NG PREFORMED, CONDENSER TUBE, NON- ASBESTOS

1. SCOPE
1.1 Scope. This specification establishes the requirenents for preforned
packi ng assenblies for sealing to tube-to-tubesheet joints in main and air-

ej ector type steam condensers.

1.2 dassification. Packing grades are as follows, and as specified (see
6.2):

Grade A - Seawat er-cool ed nmmi n-condenser type applications.
Grade B - Freshwater-cool ed air-ejector-condenser type applications.

2. APPL| CABLE DOCUMENTS

2.1 General. The docunents listed in this section are specified in sections
3 and 4 of this specification. This section does not include docunents cited
in other sections of this specification or recommended for additiona
information or as exanples. Wile every effort has been nade to ensure the
conpl eteness of this list, docunent users are cautioned they nust neet al
specified requirenents docunents cited in sections 3 and 4 of this

speci fication, whether or not they are I|isted.

2.2 Governnent docunents.

2.2.1 Oher CGovernnent documents, drawi ngs, and publications. The follow ng
ot her Governnent docunents, draw ngs, and publications forma part of this
document to the extent specified herein. Unless otherw se specified, the
issues are cited in the solicitation (see 6.2).

CODE COF FEDERAL REGULATI ONS ( CFR)

40 CFR 261 - Protection of Environnent: Identification and Listing of
Hazar dous Waste

Beneficial coments (recommendations, additions, deletions) and any pertinent
data which may be of use in inproving this docunment shoul d be addressed to:
Conmander, Naval Sea Systens Command, SEA 05Q 2531 Jefferson Davis Hi ghway,
Arlington VA 22242-5160 by using the Standardization Document | nprovenment
Proposal (DD Form 1426) appearing at the end of this docunent or by letter.

AMSC N A FSC 5330

DI STRI BUTI ON STATEMENT A. Approved for public release; distribution is
unlimted.
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2.3 Non- Governnent publications. The foll owi ng docunents forma part of this
docunent to the extent specified herein. Unless otherw se specified, the

i ssues of the docunents which are DoD adopted are those listed in the issue of
the DoDISS cited in the solicitation. Unless otherw se specified, the issues
of docunents not listed in the DoDI SS are the issues of the docunents cited in
the solicitation (see 6.2).

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS (ASTM

D 512 - Test Methods for Chloride lon in Water. (DoD adopted)

D 516 - Test Methods for Sulfate lon in Water.

D 1179 - Test Methods for Fluoride lon in Water. (DoD adopted)

D 1246 - Test Method for |odide and Bromide in Water. (DoD adopted)
D 4327 - Test Method for Anions in Water by Ion Chronatography.

(Application for copies should be addressed to the American Society for
Testing and Materials, 100 Barr Harbor Drive, West Conshohocken, PA 19428-
2959.)

2.4 Oder of precedence. 1In the event of a conflict between the text of this
docunent and the references cited herein, the text of this document takes
precedence. Nothing in this docunment, supersedes applicable | aws and
regul ati ons unless a specific exenption has been obtai ned.

3. REQUI REMENTS

3.1 Qualification. Packing material furnished under this specification shal
be products that are authorized by the qualifying activity for listing on the
applicable qualified products list before contract award (see 4.2 and 6. 3).

3.2 Conposition. The packing material and construction shall conformto that
of the sanple submitted for qualification inspection. Asbestos and

pol ychl ori nat ed bi phenyls (PCBs) shall not be used in the packing nateri al

The manufacturer shall certify that no asbestos or PCBs were intentionally

i ncluded in packing el enents, conponents or coatings.

3.2.1 Recycled, recovered, or environnentally preferable nmaterials.

Recycl ed, recovered, or environnmentally preferable materials should be used to
t he maxi mum extent possible provided that the materials nmeet or exceed the
operational and mai ntenance requirenents, and pronote economcally

advant ageous |life cycle costs.

3.3 Sizes.
3.3.1 Gade A packing.

3.3.1.1 Metallic rings. Sizes shall conformto those shown in table |, as
specified (see 6.2).
TABLE I. Sizes for grade A netallic rings
I nsi de di ameter | Qutside dianeter Lengt h
(in) (in) (in)
0. 625 0.781 0. 312
0. 750 0. 906 0. 312
0. 875 1.031 0. 312
1. 000 1. 156 0.312
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3.3.1.2 Non-netallic rings. Sizes shall conformto those shown in table |1
as specified (see 6.2).
TABLE I'l. Sizes for grade A non-netallic rings.
I nsi de di aneter Qut si de di aneter Length
(in) (in) (in)
0. 625 0.781 0.187
0. 750 0. 906 0. 187
0. 875 1.031 0.187
1. 000 1. 156 0.187
3.3.2 G ade B packing.

3.3.2.1 Metall

ic rings. Sizes

specified (see

6. 2)

shall conformto those shown in table II1I,

as

TABLE I'll1. Sizes for grade B netallic rings.

| nsi de di anet er CQut si de di anet er Length
(in) (in) (in)

0. 625 0.781 0.187
0.625 0.781 0. 250

0. 625 0.781 0. 375
0.625 0.781 0. 406

0. 625 0.781 0. 437

0. 750 0. 906 0. 250

0. 750 0. 906 0. 375

3.3.2.2 Non-netallic rings. Sizes shall conformto those shown in table |V,

as specified (see 6.2).

deformation to

t he tube ends.

TABLE |V. Sizes

The rings shall

for grade B non-netallic rings.

I nsi de di anet er Cut si de di anet er Length
(in) (in) (in)
0. 625 0.781 0.187
0. 625 0.781 0. 250
0. 750 0. 906 0. 187

be sufficiently resilient to insure
flowng into the threads of the stuffing box by |ight caul king w thout

3.3.3 Tolerances. A tolerance of mnus 0, plus 0.007 inch will be pernmtted
on the inside dianeter. A tolerance of plus or mnus 0.03 inch will be
permitted for outside diameter and |l ength. The inside dianeter, outside
dianmeter and length shall be neasured to the nearest 0.01 inch

3.4 Weight. The weight per 1000 rings shall be within 20% of the wei ght of
the sanple subnitted for qualification. Individual rings weighed during

i nspection shall be weighed to the nearest 0.0002 pounds (0.1g).

3.5 Resilience of netal rings.

3.5.1 Gade A The resiliency shall be such that the change in height
(conpression) of a stack of six rings shall not be less than 0.10 inch or nore
than 0.20 inch (see 4.4.1).

3.5.2 Gade B. The resiliency shall be such that the change in height
(conpression) of a stack of six rings shall not be less than 0.02 inch or nore
than 0.05 inch (see 4.4.1).
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3.6 Detrinental materials for grade B packing.

3.6.1 Halogen concentration. The sum of high-tenperature water-I|eachable
hal ogens shall not exceed 250 ppm

or

the total hal ogen concentration, excluding fluoride, shall not exceed 250 ppm
and the packi ng manufacturer shall certify in witing that 'the only
intentionally added halide-bearing ingredient is polytetrafluoroethyl ene.

(see 4.4.2).

3.6.2 Sulfur concentration. Total sulfur concentration shall not exceed 700
ppm or water-|eachabl e sul fur shall not exceed 250 ppm (see 4.4.2).

3.6.3 Cadnium concentration. Total cadm um concentration shall not exceed
250 ppm (see 4.4.2).

3.6.4 Lead concentration. Total |ead concentration shall not exceed 250 ppm
(see 4.4.2).

3.6.5 Mercury. During manufacturing, fabrication, handling and packagi ng,

t he packing shall not cone into contact with nmercury or nercury conpounds. The
manuf acturer shall certify that mercury or nercury conpounds did not conme into
contact with the packing or packing el ements, conmponents or coatings during
manuf act ur e.

3.7 Sinulated performance. There shall be no | eakage through the packing
when tested in accordance with 4.4.3. The packing rings shall be sufficiently
conpressible or malleable so that they may be freely caul ked into the tube
sheet drilling and seal the pressure w thout inpeding the novenent of the tube
or cause defornmation of the tube.

3.8 Workmanship. The workmanship shall neet all requirenents of this
specification. The rings shall be free fromvoids, cracks, seans, blisters,
tears, burrs and foreign matter that may affect the use of the finished
product. The ends of metallic rings shall be finished smooth (see 4.4.4).

3.9 Toxicity. The condenser packing shall have no adverse effect on the
heal th of personnel when used for its intended purpose (see 6.6).

3.10 Disposal. The manufacturer shall certify that condenser packi ng shal

not contain any hazardous material or exhibit any hazardous characteristic as
defined under 40 CFR 261 (Code of Federal Regul ations). The manufacturer shal
make every effort to adhere to this requirement. If no product which neets
this requirenent can be identified, (i.e., if condenser packing does contain a
hazardous material), the manufacturer shall provide information detailing
proper disposal of the packing.

4. VERI FI CATI ON

4.1 dassification of inspections. The inspection requirenents specified
herein are classified as foll ows:

a) Qualification inspection (see 4.2).
b) Conformance inspection (see 4.3).
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4.2 Qualification inspection. Qualification inspection shall consist of the
tests specified in table V.

TABLE V. _Qualification inspection

| nspection Requi r ement Test net hods
Si zes
Wi ght
Resi |l i ence
Detrinental nmaterials
Si mul at ed performance
Vi sual exam nati on

W W w| Wi W
oo|~|o| o1 |
b Pl ol el el o
bl P ol ol e o
ININ NS

4.3 Conformance inspection. Conformance inspection shall consist of the
tests specified in table VI.

TABLE VI. Confornmance inspection

| nspection Requi r ement Test Met hods
Si zes 3.3 4.4.5
Wi ght 3.4 4.4.5
Resi |l i ence 3.5 4.4.1
Vi sual Exam nati on 3.8 4.4.4

4.3.1 Sanpling for confornance.

4.3.1.1 Lot for purposes of sanpling, exam nation and tests. A lot shal
consist of all finished packing of one size, produced in one facility, using
the sanme production processes and materials and being offered for delivery at
one tine.

4,3.1.2 Sanpling for tests. At a mnimum the contractor shall randomy

sel ect a sanple quantity from each [ot of conpleted packing in accordance with
table VII, and test themin accordance with paragraphs 4.4.1 through 4.4.5.

If one or nore defects are found in any sanple, the entire |lot shall be
rejected. The contractor has the option of screening 100% of the ot for the
defective characteristic(s) or providing a new |l ot that shall be inspected in
accordance with the sanpling plan contained herein.

TABLE VII. - Sanpling for tests.
Lot size Sanpl e size
2 to 25 3
25 to 50 5
51 to 90 6
91 to 150 7
151 to 280 10
281 to 500 11
501 to 1, 201 15
1,201 to 3,200 18
3,201 to 10, 000 22
10, 001 to 35, 000 29

4.3.1.3 Rejection. Sanmples tested as specified in 4.2 and 4.3, which fail to
nmeet the requirements specified herein, shall be cause for rejection. |If the
failure occurred during qualification testing additional sanples shall be
taken from each subsequent | ot and shall withstand the test wherein the
failure occurred. The additional testing shall be discontinued after four
successive | ots have passed the test or tests.
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4.4 Tests.

4.4.1 Resilience of metal rings. Six packing rings shall be placed on a
close-fitting netal rod mounted on a supporting base. The height of the stack
of six rings (designated Hl) shall be measured. A weight of 70 pounds shall
be placed on the top of the stack for a period of five nminutes and the height
(designated H2) again neasured. H2 is neasured prior to renoval of the 70-1b
wei ght and shall be measured within 30 seconds of the end of the five-mnute
period. Record the follow ng nmeasurenments and cal cul ati on:

1) Hl
2) H2
3) HL - H2 = absol ute conpression

4.4.2 Detrinental materials for grade B packing rings.

4.4.2.1 Hal ogen content 500°F | each test.

a) Two packing material test specinmens shall be taken. Each test
speci nen shall weigh not |ess than 15 grans and shall be taken froma
different sanple. The test specinmen of packing material shall be
representative of the sanple cross section.

b) The test specinmens shall be cut into pieces not larger than 1/8 by
1/ 4 inch.

c) Each test specinen shall be weighed, transferred to a pressure vessel
(that is, Parr bomb or equivalent) covered with 200 to 300 nL of
distilled or denmineralized water and naintained at approxi mately
500°F (260°C) for a minimumof 6 hours. The |each water shall then
be separated by filtration and the filter rinsed. A blank
determ nation shall be run using simlarly cleaned equi prent and
distilled or denineralized water from the same source.

d) The constitution of bromide, chloride and fluoride ions in each
filtrate shall be determ ned by the blank deternination and ASTM D
1246, ASTM D 512 and ASTM D 1179 respectively or ASTM D 4327. NAVSEA
approval to use equival ent analysis nethods is not required but
shoul d be highlighted in the test information.

e) The results of each test shall be cal cul ated as net ppm of
extractabl e halide ion by weight of the test specinen.

4.4.2.2 Sulfur concentration. Any standard test nethod, such as ASTM D 516 or
ASTM D 4327, may be used to determ ne total sulfur concentration. The

following 500°F-leach test shall be used to determine water-leachable sulfur

concentration:

a) Cut two specimens from the selected sample, weighing approximately 20
grams, record their weight to 0.1 gram and identify them as specimens
A and B. This identification shall be maintained through the test.

b) Each test specimen shall be transferred to a suitable pressure vessel
(Parr reaction vessel, or equivalent), covered with enough distilled
water to obtain a final volume of 500 ml and heated at 500° + 10°F
for a minimum of 6 hours. The leach water shall then be separated by
filtration and the filter rinsed. A control filtrate shall be run
using similarly cleaned equipment and distilled water from the same
source.

¢) Using aliquots from the control filtrate and filtrates A and B, the
concentration of sulfur ions in each filtrate shall be determined by
an appropriate method of ASTM D 516 or by an equivalent method. The
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concentration of water-Ileachable sulfur in the material shall be

deternmi ned as foll ows:

Sul fur pg/g (ppmM = C multiplied by 500/ M

wher e:
C = sulfur concentration of filtrate, in mlligrans per liter; and
M = granms of test specinen, prepared per a) above.

4.4.2.3 Cadnmiumand |lead concentration. Any standard test nethod rmay be used
to determine total cadmium and | ead concentration (suggested: use oxygen
conbustion bonb digestions for metal anal ysis; analyze digestates of cadm um
and lead by direct aspiration atomnic absorption spectroscopy).

4.4,3 Sinul ated perfornance.

4.4.3.1 Test fixture. Simulated perfornmance tests shall be conducted in an
apparatus consisting of two 1.25-inch thick brass tube sheets bolted to the
flanged ends of an 11-inch |ength of 8-inch pipe. Each tube sheet shal
contain six stuffing boxes drilled 0.75 inch deep and tapped for 0.625-inch
condenser tubes. Ferrules are to be 0.625 inch long with 18 threads per inch
Copper nickel alloy tubes of 0.049-inch wall thickness shall be used in the
test. Thernocouples shall be located in the center of each tube sheet and
inside the pipe. 1In the event that sustained | eakage occurs, provisions shal
be made to collect |eakage water fromthe joints for volunetric measurenents.

4.4.3.1.1 Test sanples. Only packing assenblies that have been tested per
paragraphs 3.3, 3.4 and 3.5 of this procedure shall be used for sinulated
performance tests. Each packing assenbly and its location in the test fixture
shal |l be recorded. This wll allowidentification of a particular packing
assenbl y’'s physical characteristics in the event that there is | eakage.

4.4.3.1.2 Gade A The six tubes shall be packed with four rings at each
end. The four-ring installation shall consist of two netallic and two non-
metallic rings. Screw ferrules shall not be used. The order of installation
shall be: first a non-netallic ring installed at the bottomof the stuffing
box followed by a netallic ring, then the second non-netallic ring and the
second netallic ring |ast.

4.4,3.1.3 Gade B. The six tubes shall be packed with three rings at each
end. The three-ring installation shall consist of tw netal rings and one
non-netallic ring. The order of installation shall be: first a netallic ring
installed at the bottomof the stuffing box foll owed by the second netallic
ring and last, the non-netallic ring installed next to the screw ferrules.
Ferrules are to be 0.625 inch long with 18 threads per inch

4.4.3.2 Conditions. The performance of the packing in maintaining watertight
t ube-sheet end stuffing boxes shall be determ ned under the foll ow ng
successi ve conditions:

a) Water at 10 psi and 70°F for half an hour for initial tightness.

b) Water at 50 psi, 200°F for grade A and 300 psi, 200 °F for grade B
maintained for 5 hours.

c) Condenser tubes moved ten times alternately forward and backward 1/8
inch while condition b) is maintained. Tube movement is accomplished
by light blows of a one-pound hammer on a guide pin inserted in the
end of the tube.

d) Condenser drained and vented for two weeks.
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e) Twenty cycles of thermal and pressure shocks caused by sudden changes
of the circulating water from 10 psi and 70°F to 30 psi and 200°F.
Tube novenent is not conducted between each cycle. Prior to changing
fromone condition to another, the following criteria shall be net:
the test fixture shall remain at a tenperature/pressure condition for
1 hour or until the tube sheets stabilize at tenperature for 20
nm nut es, whichever is longer. Record which criteriais limting.

4.4.4 Visual exami nation. Packing materials shall be visually examn ned for
the workmanship attributes specified in 3.8.

4.4.5 Tolerance and wei ght nmeasurenments. Tol erance neasurenents on the

i nside dianeter, outside dianeter and |l ength shall be acconplished using a
calibrated dial or digital caliper having a precision of at |east 0.001 inch.
Wei ght nmeasurenents shall be acconplished using a calibrated bal ance having a
preci sion of at |east 0.00002 pounds (0.01g).

4.5 Toxicity. To determ ne confornance with the requirenents of 3.9, the
material shall be evaluated via a Health Hazard Ri sk Assessment (HHRA)
perfornmed at the Navy Environmental Health Center (NEHC) (see 3.9, 6.2 and
6.6).

5. PACKAG NG

5.1 Packaging. For acquisition purposes, the packaging requirements shall be
as specified in the contract order (see 6.2). Wen actual packagi ng of
materiel is to be perforned by DoD personnel, these personnel need to contact
the responsi bl e packaging activity to ascertain requisite packaging

requi renents. Packaging requirenments are maintained by the Inventory Control
Point’s packaging activity within the Military Department or Defense Agency,

or within the Military Department’'s System Command. Packaging data retrieval

is available from the managing Military Department’s or Defense Agency’s

automated packaging files, CD-ROM products, or by contacting the responsible

packaging activity.

6. NOTES

(This section contains information of a general or explanatory nature
that may be helpful, but is not mandatory.)

6.1 Intended use. Grade A rings are intended for use for packing steam
condenser tube header boxes in main-condenser type applications which utilize
seawater coolant. Grade B rings are intended for use for packing steam air-
ejector-condenser type stuffing boxes where freshwater coolant is used.

6.2 Acquisition requirements. Acquisition documents are required to specify
the following:

a) Title, number and date of this specification.

b) Issue of DoDISS to be cited in the solicitation and, if required, the
specific issue of individual documents referenced (see 2.2 and 2.3).

c) Grade required (see 1.2).

d) Size of metallic and non-metallic rings required (see 3.3).

e) Inspection conditions, if other than as specified (see 4.1).

f)  Number and composition of rings required (see 6.7).

g) Packaging requirements (see 5.1).

h) Material safety data sheet requirements (see 6.4).

i) Part or identifying number (see 6.5).

j)  Toxicity conformance (see 4.5 and 6.6).

6.3 Qualification. With respect to products requiring qualification, awards
will be made only for products which are, at the time of award of contract,
qualified for inclusion in Qualified Products List No. 2863 whether or not
such products have actually been so listed by that date. The attention of the
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contractors is called to these requirenents, and nmanufacturers are urged to
arrange to have the products that they propose to offer to the Federal
Governnment tested for qualification in order that they may be eligible to be
awar ded contracts or purchase orders for the products covered by this
specification. Information pertaining to qualification of products nmay be
obt ai ned from Naval Sea Systens Conmand, SEA 05Q 2531 Jefferson Davis

Hi ghway, Arlington, VA 22242-5160.

6.4 Material safety data sheets. Contracting officers will identify those
activities requiring copies of conpleted Material Safety Data Sheets (MsDS)
prepared in accordance with FED-STD-313. In order to obtain the MSDS, FAR
cl ause 52.223-3 nmust be in the contract.

6.5 Part or identifying nunber (PIN). The PINis a definitive part nunber
formed by selecting fromthe requirenment options available in the
specification as foll ows:

M XXXXX 1.25

L — Size (cross-section) in inches
Speci ficati on nunber

Denoted item by inch-pound units

6.6 Toxicity evaluation. Questions concerning toxicity and requests for

Heal th Hazard Ri sk Assessnents (HHRA) shoul d be addressed to Conmmandi ng

O ficer, Navy Environmental Health Center, 2150 WAl mer Avenue, Norfolk,
Virginia 23513-2617. Attention: C 1. H / NEHC-34. NEHC requires sufficient
information to pernit toxicological evaluation of the product. At a mininum
the information shoul d i ncl ude approxi nate percentages by wei ght of each
ingredient in the product, identification of its pyrolysis products, and any
other information as may be needed to pernmit an accurate appraisal of toxicity
probl ems associated with the handling, storage, application, use, renoval,

di sposal or conbustion of the product. Upon receipt of the HHRA perfornmed by
NEHC, a copy should be provided to Conmander, Naval Sea Systens Conmand, SEA
05M 2531 Jefferson Davis H ghway, Arlington, VA 22242-5160.

6.7 Past fornulations. G ade A packing assenbly has traditionally consisted
of alternating non-netallic rings (vul canized cotton fiber) and netallic
(lead) rings with a total of four rings. G ade B packing assenbly has
traditionally consisted of two netallic (copper) rings and one non-netallic
(Teflon coated fiber) ring.

6.8 Subject term (key word) listing.

Condenser tube packing

Cust odi an: Preparing activity:
Navy — SH Navy — SH

(Project 5330-N169)
Review activities:
Navy - AS
DLA- IS
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