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SHIPBOARD CONDENSERS AND HEAT EXCHANGERS

This specification is approved for use by the Naval Sea Systems
Command, Department of the Navy, and is available for use by all
Departments and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. Appendix A of this specification establishes basic selection and
installation criteria for the application of zinc (type ZEP, ZRN, and ZDM) and
iron corrosion preventive anodes to copper, nickel, or iron alloy components of
shipboard condensers and heat exchangers. This specification covers the threaded
plugs used as support plugs for types ZRN and ZDM zinc anodes conforming to MIL-A-

1ANNT menAd S vmen asm~Adaon
40VVIL alill 11011 4alioucs.,

1.2 Classification. The support plugs for heat exchanger zinc or iron
anodes shall be of the following types and classes as specified (see 6.2):

Anode designation:

Type 1 - (for use with ZRN or iron anodes).
Type II - (for use with ZDM anodes).

Plug thread designation:
Class A - Straight thread O-ring seal.
Class B - Tapered pipe thread (replacement use only not for new
construction).
Class C - Straight thread O-ring plugs for MS16142 or SAE J 1926
type boss.

Beneficial comments (recommendations, additions, deletions) and any pertinent
data which may be of use in improving this document should be addressed to:
Commander, Naval Sea Systems Command, SEA 55Z3, Department of the Navy,
Washington, DC 20362-5101 by using the self-addressed Standardization Document

Improvement Proposal (DD Form 1426) appearing at the end of this document or by
letter.

AMSC N/A FSC 5340
DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.
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APPLICARLE DOCUMENTS

2.1 ~ Government documents.

2.1.1 Specifications, standards and handbooks. The following
specifications, standards and handbooks form a part of this document to the extent
el £ o e dan MV e Atlhcewed o memcmd I~ elis L cmccmnm L el PSP ST 1 1
Speciiieu nereln VIILESS UVLIICI W.LISE apec;x;eu, CiIlE A3SUues 01l LiesSe uocum TILS sSnalil
be those listed in the issue of the Department of Defense Index of Specificaticns
and Standards (DODISS) and supplement thereto, cited in the solicitation (see
6.2).

SPECIFICATIONS

TENEDAT
L LRI\,
PPP-F-320 - Fiberboard: Corrugated and Solid, Sheet Stock
(Container Grade) and Cut Shapes
MILITARY B
MIL-S-196 - Support Items, Accessories and Kits, Mechanical;
Packaging of.
MI1-S-1222 - Studs, Bolts, Hex Cap Screws, Socket Head Cap
Screws and Nuts.
MIL-C-15726 - Copper-Nickel Alloy, Sheet, Plate, Strip, Bar, Rod
and Wire.
MIL-A-18001 - Anodes, Sacrificial Zinc Alloy
IL-1L-19140 - Lumber and Plywood, Fire Retardant Treated.
STANDARDS
FEDERAL
FED-STD-H28 - Screw-Thread Standards for Federal Services.

FED-STD-H28/7

Pipe Threads, General Purpose.

H
P-!
U
N
N,
N
'

Identification Marking Requirements for Special
Purpose Components.

MS16142 - Boss, Gasket Seal Straight Thread Tube Fitting,
Standard Dimensions for.

/ Tacma ~+& 3 P T | mmnmtne ~AE EaAldarvral amA IV 2 e s e Al £l o e

(VIILESS ULIIELWLISE Llullidlieuy, LOples UL leucldl allu lll.l..LLL.dL_y bpeblLLCdLlUI]s,
standards, and handbooks are available from the Standardization Documents Order
Desk, Bldg. 4, Sec. D, 700 Robbins Avenue, Philadelphia, PA 19111-5094.)

2.1.2 Other Government documents, drawings, and publications. The following
other Government documents, drawings, and publications form a part of this
document to the extent specified herein. Unless otherwise specified, the issues

-3 2 el - -_.!A-_d..!__

hose cited in the solicitation
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DRAWINGS

NAVAL SEA SYSTEMS COMMAND (NAVSEA)
NAVSEA 803-5959186 - Submarine Heat Exchanger Anode Plugs.
NAVSEA 803-4385176 - FW/SW Standard Anode Plug Design.

(Application for copies should be addressed to Commander, Portsmouth Naval
Shipyard, Naval Engineering Drawing Support Activity, Code 202.2, Portsmouth, NH
03801.)

2.2 Non-Government publicatjons. The following documents form a part of
this document to the extent specified herein. Unless otherwise specified, the
issues of the documents which are DOD adopted are those listed in the issue of the
DODISS cited in the solicitation. Unless otherwise specified, the issues of
documents not listed in the DODISS are the issues of the documents cited in the
solicitation {see §.2).

AMERICAN IRON AND STEEL INSTITUTE (AISI)

Steel Products Manual

(Application for copies should be addressed to the American Iron and Steel
Institute, 350 Fifth Avenue, New York, Ny 10017.)

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

B 151 - Standard Specification for Copper-Nickel-Zinc Alloy
(Nickel Silver) and Copper-Nickel Rod and Bar. (Metric)

B 164 - Standard Specification for Nickel-Copper Alloy Rod and Bar.
(DOD adopted)

sed to the

ie 1 es American
16 Race Street, Philadelphia, PA 19103.)
SOCIETY OF AUTOMOTIVE ENGINEERS, INC (SAE)

J 1926 - Specification for Straight Thread 0-Ring Boss Port

(Application for copies should be addressed to the Society of Automotive
Engineers, Inc., 400 Commonwealth Drive, Warrendale, PA 15086.)

(Non-Government standards and other publications are normally available from
the organizations that prepare or distribute the documents. These documents also
may be available in or through libraries or other informational services.)

2 1 Nrdary af nrece r‘ nea Tn the aveant
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this document and the references cited herein (except for related associated
detail specifications, specification sheets or MS standards), the text of this
document takes precedence. Nothing in this document, however, supersedes
applicable laws and regulations unless a specific exemption has been obtained.
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JIREMENTS

0
BOUY (P AL B

1 "Ahode design, selection and tallation. The design, selection and
installation of anodes shall meet the requirements of appendix A. Support plugs
for use aboard submarines and for reactor plant components must also meet the

requirements of NAVSEA Drawings 803-5959186 and 803-4385176 respectively.

3.2 Design requirements for anode support plugs. Design requirements for
anode support plugs shall be as follows:

3.2.1 Materials. Materials for class A and C anode support plugs shall be
in accordance with table 1 (see 6.2).

TABLE 1. (Class A and C material.
Material Specification
Copper-nickel alloy, ASTM B 151 or
alloy 715 (70-30) MIL-C-15726
Nickel-copper alloy ASTM B 164

3.2.1.1 Materials for class B anode support plugs shall be in accordance
with table II (see 6.2).

TABLE II. Class B material.

Material Specification
Copper-nickel alloy, ASTM B 151 or
alloy 715 (70-30) MIL-C-15726
Copper-nickel alloy,: MIL-C-15726

composition (90-10)

3.2.2 Support plu es, dimensions and tolerances. Plugs shall conform to
the sizes, dimensions, and tolerances specified herein (see 6.2) and as shown on
figures 1 through 6.

3.2.3.1 The plug threads shall be sharp and clean and shall be concentric
with the axis of the fitting.

3.2.3.2 The internal threads shall be countersunk at the end a distance of
not less than one-half the pitch of the thread and at an angle of about 45 degrees
with the axis of the thread. For class B plugs, the extermal thread shall alsc be
chamfered in a like amount for the purpose of easier entrance in making these
joints and for the protection of the threads.

4
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3.3 Detail of headg The tops of the plugs shall be flat and chamfered. The

a—xgle of chamfer with the top surface shall be 30 degrees and the diameter of the
top circle shall be the maximum width across flats, within a tolerance of minus 15
percent

3.3.1 (Class A and C plugs shall have provision for positive locking by
wiring.

3.4 Hydrostatic. The plugs shall show no evidence of leaking water or sweat
at any part of the surface when tested as specified in 4.3.

3.5 Marking. The size (external thread), the manufacturer’'s name or
trademark, and the generic name and composition of the material used (for example,
CuNi 70/30), shall be permanently marked on the top surface of the head. Marking

[V X3

shall be in accordance with MIL-STD- /3L

1 4L Llavlbmarnehin mnlivmwae oehall ha ocaArsnA er11n A FAarm lin'l'FAm 4n
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texture, and free from porosity or any other defect which might affect their
serv1ceabllltv They shall be thoroughly cleaned both inside and outside. Any

burrs and roughness shall be removed.

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the

contract or purchase order, the contractor is responsible for the performance of
all inspection requirements (examinations and tests) as specified herein. Except
as otherwise specified in the contract or purchase order, the contractor may use

his own or any other facilities suitable for the p(‘.‘L.LUI.uld.lK.B of the .Lnbpe(,u.uu
requirements specified herein, unless disapproved by the Government. The

Government reserves the v1ahr to nerform anv of the ingnectiong cet forth in thic

NUVT LAiulTilie A TSTa v il Pesaven aiy AUSPTLLAVIIS ST AVA v s

specification where such inspections are deemed necessary to ensure supplies and
services conform to prescribed requirements.

4.1.1 Responsibility for compliance. All items shall meet all requirements
of sections 3 and 5. The inspection set forth in this specification shall become
a part of the contractor’s overall inspection system or quality program. The
absence of any inspection requirements in the specification shall not relieve the
contractor of the responsibility of ensuring that all products or supplies
submitted to the Government for acceptance comply with all requirements of the
contract. Sampling inspection as part of the manufacturing operations, is an

accepeablc p.l.ak,\..l.k.c to ascertain conformance to Lequx.remem.s, hGWEVEL, this does
not authorlze submission of known defective material, either indicated or actual,
nor does it commit the Government to accent ﬂp'Fnt‘f‘lvn material,

LA A L Lt VL lRRNT i SLLCopPe. STaTe ~T i aSa

4.2 Quality conformance inspection. Quality conformance inspection shall
consist of the examinations specified in 4.2.2 and 4.2.3 and the test specified in
4.3.
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4.2.1 Lot. Plugs of the same type and size offered for delivery at one time
shall be considered a lot for purpose of inspection.

-

4.2.2 Visual examination. Each plug shall be visually examined to verify
compliance with those requirements of this specification not involving testing.
Any plug in the sample containing one or more visual defects shall not be offered
for delivery.

4.2.3 Dimensional examination. Each plug shall be dimensionally examined to
verify conformance with dimensional requirements of this specification. Any
sample plug which does not meet the dimensional requirements shall not be offered
for delivery

4.3 Hydrostatic test. As a minimum, the contractor shall randomly select a
sample quantity from each lot of plugs in accordance with table III and subject
them to the tests of 4.3.1 and 4.3.2. The sample size depends on the lot size.

If one or more plugs fail the test, the entire lot shall be rejected. The
contractor has the option of screening 100 percent of the rejected lot for the
defective characteristics, or providing a new lot, which shall be tested in
accordance with the sampllng plan contained herein The contractor shall maintain
for a period of 3 years after contract completion, records of tests, inspections,
and any resulting rejections.
TABLE ITII. Sample size for hydrostatic test.
Lot size Sample size
2 to 8 ) All e
9 to 90 8
91 to 150 iz
151 to 280 19
281 to 500 : 21
501 to 1200 27
1201 to 3200 35
3201 to 10,000 38
10,001 to 35,000 46
35,001 to 150,000 56

4.3.1 Class A and C support plugs. Class A and C support plugs shall be
subjected to a hydrostatic pressure of 1,500 pounds per square inch (1b/in?).
This pressure shall be held for a minimum of 10 minutes to ensure that no leakage
occurs.

4.3.2 Class B support plugs. Class B support plugs s

hydrostatic pressure of 750 1b/in’. This pressure shall be held for a minimum of
10 minutes to ensure that no leakage occurs.

o
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4.4 Inspection of packaging. Sample packages and the inspection of

nackaging {nrpqprvat"lnn naok'lno and maﬂnnv\ for shipment, stowage, and storage

| et L UERE i A SLRLIIES 218 =Sl Xals =L AL pEeiit 2EVWEDT Y T3 =259 <

shall be 1n accordance w1th the requirements of section 5 and the documents
specified therein.

5. PACKAGING

(The packaging requirements specified herein apply only for direct Government
acquisition., For the extent of applicability of the packaging or preparation for
delivery requirements of referenced documents listed in Section 2, see 6.3.)

5.1 General.

5.1.1 Navy fire-retardant requirements.

{fa\ Tasmhaowr amd .\1.—..,..\4 Tl A +haseri oa oenan~ €3 (oo £ 2V all
a) gu.ulucx. alid _piIywoou, uliiésSs ULLICLWLDI: BPC\‘LLLT—'U \oCT V., all

lumber and plywood including laminated veneer material used in
shipping container construction members, blocking, bracing,
and reinforcing shall be fire-retardant treated material
conforming to MIL-L-19140 as follows:

Levels A and B - Type II - weather resistant.
Category I - general use.

Level C - Type 1 - non-weather resistant.
Category I - general use.

{b) Fiberboard Fiberboard used in the construction of interior (unit
and intermediate) and exterior fiberboard boxes including interior
packaging forms shall conform to the class-domestic/fire-retardant

or class weather re51stant/f1re retardant material requirements,
as sgnpeci ed (see R ')\ r\F DDD '1')0 and ndman

3 amo
4TWU STCT SAV QLG QT LIsNC L

5.2 Packaging requirements.

5.2.1 Plugs. Plugs shall be preserved level A, B, C, or Commercial, packed
level A, B, C or Commercial as specified (see 6.2) and marked in accordance with
MIL-S-196 and applicable packaging acquisition options therein as specified (see

6.2).

5.2.2 Anodes. Anodes shall be preserved level A, C, or Commercial, packed
level A, B or Commercial as specified (see 6.2) and marked in accordance with MIL-

A-18001 and applicable packaging acquisitioning options therein as specified (see
6.2).

6. NOTES

(This section contains information of a general or explanatory nature that
may be helpful, but is not mandatory.)
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intended for use in corrosion protection (cathodic protection) of heat exchangers
and other equipment employing sea water. Iron heat exchanger components are to be
protected by zinc anodes only. Class B support plugs are for replacement use only
and are not to be used for new construction.

6.1 Intended use. Plugs and anodes covered by this specification are

6.2 Acquisition requirements. Acquisition documents should specify the
following:
(a) Title, number, and date of this specification.
(b) Types required (see 1.2).
(c) Classes required (see 1.2).
(d) 1Issue of DODISS to be cited in the solicitation, and is required
the specific issue of individual documents referenced (see 2.1.1,
2.1.2, and 2.2).
(e) Material required, if contractor is not to be permitted to choose
among materials authorized for the respective classes (see 3.2.1
and 3.2.1.1).
(f) Sizes required (see 3.2.2).
{(g) When fire retardant lumber and plywood is not required (see
5.1.1(a)).
(h) Class of fire retardant fiberboard required (see 5.1.1(b)).
(1) Level of preservation, level of packing and other packaging
acquisitioning options required (see 5.2.1 and 5.2.2).
6.3 Sub-contracted material and parts. The packaging or preparation for
delivery requirements of referenced documents listed in section 2 do not apply
when material and parts are acquired by the contractor for incorporation into the

: o
equipment and lose their separate identity when the equipment is shipped.

.

b Al oA b m S A
Cathodic protection
Corrosion preventive
Fittings
Zinc

6.5 Changes from previous issue. Marginal notations are not used in this

revision to identify changes with respect to the previous issue due to the
extensiveness of the changes

Preparing activity:
Navy - SH
(Project 5340-N112)

o]
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16 =<2 L. .078 Diameter, Three Corners
Unified and American R 45° Chamfer .109 as Shown

{or American Natiocnal) = 32
12-P1tch Thread Series

Solid zinc pencil
B Bl " B2 | B3 B4} B5| B6 | B7| B8 | B9
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8 0.675 3 1= = 12 UN-2 1E 16 11—6 2 15 3 2 | 16
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NOTES:
1. All fractional dimensions to have a tolerance of plus or minus
g% inch.
2. All dimensions are in inches. '
3. The depth of the drill of the center hole in the support plug

e
an 3 inch in thickness.
8

FIGURE 1. (Class A, tvpe I suooort plug for 7RN ar de .
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1 \ Unified and American — —
Te * 43° Chamfer {or American National) -109 as Shown
12-Pitch Thread Series
Zinc coupon
Bl B2 ; B3 B4& | BS | B6 | B7| B8 | B9
Diameter External thread .
0.825 RSP v PR i - AR I Rt N A
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1 050 1_5 - 17 UI“"" 1¥ 1=3 |£ __1_ 12 l 2 2
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NOTES:
1. All fractional dimensions to have a tolerance of plus or minus
- inch
64 T
2. All dimensions are in inches.
3. The depth of the drill of the center hole in the support plug

shall not result in a head which is less than 3 inch in thickness.

8
FIGURE 2. Class A, type 11 support plug for ZDM anode.
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Maximum Width ACIoss
Flats of Hexagon ,
r 128
- -
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SR S }
" &
1
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A——

E !
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}
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LIZIRS; 1

A -~ American National \\\\ / B - American National

Macmawr Dina Thraad

Tarmnay Dirmne Thraad

LAMTL Faipc dilavaws sQproa Chpre AldbSTana

" Nominal G Actual diameter of
pilpe size A B C D | E F +0.003 zinc or iron rod anode

1 1 L ST P O IPE 1.315 0.840

& & “~ [+] o

2 2 ; ‘l ; ‘l 5 - oY ¥ o) Fa Ve X 4

z z 5 Lz E LE 'g .UV VU.0/0

1 1 ) - .

i 2 1 2 4

2 2 8 1 8 1 3 0.840 0.405

NOTES :

—

All fractional dimensions to have a tolerance of plus or minus
1/64 inch.

2. All dimensions are in inches.

3. Class B support plugs are prohibited for use in new ships and

are for replacement use only.

FIGURE 3. (Class B, type 1 support plug for ZRN anode.

11
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|
4
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A
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A - AMERICAN NATIONAL | \
TAPER PIPE THREAD — \
TAP i2-28 NF -2B
Nominal G Actual diameter of
I~ nina cy72a A C n b +N NN 2ine 72ZDM annde
FLPC - hdeC o v & - - WN X T 1A g AL KRiIrwa e
1 S ERC RPN A ES ISR TT 1.050
2 2 8 .
2 203 2L 1080 0.825
4 4 4 8 8
1 1 3
2 2 1 8 1 0.840 0.625
3 3121231, 0.675 0.500
8 ‘8 4 16
NOTES :
1. All fractional dimensions to have a tolerance of plus or minus
1/64 inch.
2. All dimensions are in inches.
3 Class B support plugs are prohibited for use in new ships and are
for replacement use only.
FIGURE 4. Class B tvpe I1 sunnort nlug for ZDM anode .
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}‘\-I'C“\

\——— SEE DETAIL

ARy

Blunt Start — \l Ne—p1*®

\_—Li- 45° Chamfer
32
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[ nl n LA] Bt as £ 87 L
s | 2w ipp- 22 | 59407008 i ees?e902 gl 4 3 pp008
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NOTES
1 All fracticnal dimensions to have a tolerance of plus or minus
-,-],‘ inch.
64
2 All drmensions are in inches
3 The depth of the drill of the center hole in the support plug
shall not result in a head which is less than 3 inch in thickness.
8
FIGURE 5. ¢ s or lug for ZRN anode.
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:078" p,a,
AR e/

3 Places
Te
B: B3 Shown out of true position
1 A \———  SEE DETAIL
B2 __/ _l_l" X 45* Chamfer
Blunt start Bl . 6
3—% X 45° Chamfer

ANCOE
oD Bl B2 83 B4 BS 6 | B? B8
. . 1 - +.00% 3 +.002 1 5 +.01%
.828 12-28N7-2B lyg-l2uN-2a 594 " 00s iz 9487 0o 13 i -1287° 000
- ~ S_ _ +.008 1 +.002 1 3 +.018
1.0%0 12-20NF-2D lyz-12uM-2a 594" 108 1 |1.1987 503 ly % -1257" 000
NOTES:
1. All fractional dimensions to have a tolerance of plus or minue
1
— 1inch.
ee NC

2. All dimensions are 1in inches.
3. The depth of the drill of the center hole in the support plug
shall not result in a2 head which 18 less than 3 inch in thickness.
8

FIGURE 6. (Class C, type Il support plug for ZDM anode.
14
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APPENDIX

- SELECTION AND INSTALLATION CRITERIA FOR ANODES IN
HEAT EXCHANGERS

’

10. SCOPE

determination of surface area and weight, and mounting configurations of corrosion
prevention anodes in condensers and heat exchangers. This appendix is a mandatory
part of the specification. The information contained herein is intended for
compliance.

10.1 Scope. This appendix establishes the requirements for the annlication

20  APPLICABLE DOCUMENTS
This section is not applicable to this appendix.
30. REQUIREMENTS

30.1 Anode application criteria. The design of the cooling water side of
copper or nickel alloy condensers and heat exchangers intended for use with salt
water as a coolant shall provide for zinc or iron corrosion preventive anodes as a
safeguard against galvanic corrosion. Iron alloy components shall be protected by
zinc anodes.

N 1

AN E S
permits. The
be used.

30.1.2 Pencil anodes. Pencil anodes may be used in intermediate and small
ize units where space will not permlt the use of slab anodes or where it is

N mwan X
“ e ailcTca wiiilll Lvaln vcoe
es

:!
j-’,
D q

sed Lengths of all sol1d pencil anodes
shall be multiples of 1/2-inch not to exceed 7 inches in length. The number of
discs per pencil shall be suited to the installation, but shall not exceed seven.

2an 1 9 1 Dormnil amadac €A+
JVU.1.<.1 Eencii anoaes T

: -Intermediate size units
are heat exchangers having more than 50 square feet of surface per tube bundle
where space does not permit full protection from slab anodes. Solid pencils shall
be made from 0.840 inch diameter zinc (ZRN rod) or carbon steel (see AISI 1020).
Rods shall have a 1/2 inch taper pipe thread in accordance with FED-STD-H28 and
FED-STD-H28/7 on one end for assembling to the plug. Multiple disc pencils shall
use the 1.050 inch diameter type ZDM segmented disc zinc as specified in MIL-A-
18001.

(A VAV S

30.1.2.2.1 Pencil anodes for small size units. Small size units are heat

exchangeers having less than 50 square feet of surface per tube bundle. Solid
pencils shall be made from a 0.675-inch diameter zinc or carbon steel (see AISI

p
w
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1020) rod, and shall have a 3/8-inch taper pipe thread in accordance with FED-STD-
H28 and PED-STD-H28/7 on one end. Multiple disc pencils shall use a 0.825 inch
diameter type ZDM segmented zinc disc in accordance with MIL-A-18001.

'

30.2 Anode surface and weight criteria. Zinc or iron anodes for each water
Lmns e o am Ao e e 2211 s eyt AnAd 2 mmmmardo—an wsdtlk eha £aAT1Y merlcns Emermicl oo e
DOX Comparl.menl. SIlldall De PLUV.LUBU 11l acitooiriudiilte wilLll LII® 1UlLiUW]l ls LOL pR-{ )

Zinc or iron surface for a water box compartment

Z = 0.078 (0.75D% + 6Nd?)

Where:

L2 Cieanfmnmn omomnmnAnA 2 on mmiiomra femalo o~

L = oulldlCe necucrua, 11l bqudktﬂ JLIICIIEDS .,

D = Diameter of a circle of area equal to exposed face of tube
sheet, in inches. (This area shall be calculated as though
the sheet had not been drilled for tubes.)

N = Number of tube ends exposed in the compartment.

d = Inside diameter of the tubes, in inches.

Waioht for 2 watey hoay comnartmoant
we€1lgNntT I0r &8 Waiel OOX COmMparcment
W = 0.0462Z

Where:
W = Weight of zinc or iron needed, in pounds.
7 Ciie€Cmmn wann A~ A mmmmeisbad alhavra STen mmirasra 4 emmlea o
L ™= oull4aCt liecuca, ad> bUllPuLCU apbouve Ll undlc LACLICD

30.2 1 Computing zinc slab surface. In computing zinc slab surface, the
back face of the zinc (adjacent to the surface of the water box) shall not be
counted. The surface of the edges of the slab may be counted in designs where the
zinc is not recessed to obtain a faired surface along the inside of the

I T 2

compartment. That part of the outer face of the zinc which is covered by the nut

30.2.2 Computing surface of solid pencil. In computing surface of the solid
pencil, the ends shall be disregarded. The cylindrical surface of a solid pencil
for a distance of 1/2-inch from the threaded end shall be disregarded. Only the
exposed cylindrical surface shall be used.

N 2 Comnuitine enrfare of ceomontad dice nancile Trn ~comniirine tha
30.2.3 Computing surface of segmented disc pencils. In computing the
surface of the segmented disc pencils, only the exposed cylindrical surface shall

be used.

30.3 Anode mounting requirements. The anodes shall be installed in such a

way as to permit ready disassembly from the unit for examination, cleaning, or
replacement without removal of the water box. When more than one anode is
remiired in 2a ~roammartrmant he anndec chal]l he well dictrihuted thrannchannt +hae

- \—\l\.‘& A 4 -—as - wvulru& RN AL ) —hAN CALRW WA o P EEA A A L %A= LA S N A deoF b B S A o b A vubl-lv“\— A2 X A=
compartment. Anodes shall be arranged so as to create a minimum of turbulence in

the water flow.
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30.3.1 Cored slab anodes. Cored slab anodes shall be mounted on removable
covers when water boxes are not fitted with a manhole. If a manhole is provided,
the manhole cover and other access opening covers shall be fitted with zinc slabs
to the extent necessary to fulfill requirements; when such covers are unable to
carry the required amount of zinc, the remainder may be mounted on the interior of
the compartment. Slabs shall be mounted on a boss (or bosses) and secured by a
1/2 inch diameter.stud (or-studs) and two sgmifinished regular jam nuts per stud
conforming to MIL-S-1222. The stacking of more than one anode on a support is not
acceptable.

30.3.2 Pencil anodes for new desiégs on _surface ships. Pencil anodes for

new design on surface ships may be mounted in threaded support plugs, class A or
C, type I or 1I, only if space limitations prevent their being supported by
nonwetted bolted closures. Pencil anodes for intermediate size units shall be
mounted in 1-5/16 inch thread diameter plugs. Pencil anodes for small size units
shall be mounted in 1-1/16 inch diameter plugs.

30.3.3 Pencil anodes for submarine' applications. Pencil anodes for
submarine applications shall be as follows: Only non-wetted bolted closures may
be used to retain zinc anodes for new design submarine components exposed to
submergence pressure where space does not permit installation of internal zinc
slabs. For non-submergence pressure applications, threaded anode plugs in
accordance with NAVSEA Drawing 803-5959186 may only be considered if space
limitations prevent mounting pencil anodes on non-wetted bolted closures or
installing slabs by removable covers.

30.3.4 Pencil anode support plugs for reactor plant components. Pencil
anode support plugs for reactor plant components must also meet the requirements
of NAVSEA Drawing 803-4385176.
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