Downloaded from http://www.everyspec.com

MIL-T-17600D(SHIPS)
AMENDMENT 4

3 November 1982
SUPERSEDING
AMENDMENT 3

1 May 1979

MILITARY SPECIFICATION
TURBINES, STEAM, PROPULSION

NAVAL SHIPBOARD

This amendment ferms a part of Military Specificatien
MIL-T-17600D(SHIPS), dated 18 March 1968 and 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 ef Defemnse.

PAGE 1

2.1, under "SPECIFICATIONS, FEDERAL": Delete reference to "QQ-S-624",
"QQ-S5-634", and "QQ-S-635", and add the following:

"QQ-C-390 - Copper Alley Castings (Including Casg Bar).
TT-P-28 - Paint, Aluminum, Heat Resisting (1200 F)."

PAGES 1 and 2

2.1, under "SPECIFICATIONS, MILITARY": Delete reference to
"JAN-W-562", "MIL-S-890", "MIL-P-15137", "MIL-L-15719", "MIL-T-22051", and
"MIL-S-24093", and add the fellowing:

"MIL~-G-2860 - Glasses, Sight-flew, Clear, Borosilicate.
MIL-T-15377 - Temperature Meoniter System, Naval Shipbeoard.
MIL-M-17060 - Moters, 60-Hertz, Alternating Current,

Integral-Horsepower, Shipbeoard Use.
MIL-M-17413 -~ Motor, Direct Current, Integral Horsepower,
Naval Shipboard.
MIL-P-18547 - Pumps, Retary, Power Driven, Naval Shipboard
Main Lubricating 0Oil Service. .
MIL-V-22682 - Valves, Astern (Fer Shipboard Use).
DOD-G-24508 - Grease, High Perfermance, Multi-Purpose
(Metric)."

PAGE 2
2.1, under "STANDARDS, MILITARY": Add:

"MIL-STD-1552 -~ Previsioning Technical Documentation,
Uniform DOD Requirements for."

2.1, under "PUBLICATIONS": Delete reference to "NAVSHIPS 250-644-2"
and add "NAVSHIPS 283-228-1000 - Bearing Babbitting Preocedures."
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PAGE 3

2.2, under "AMERICAN SOCIETY FOR TESTING AND MATERIALS": Add the

following:

"A 322
A 331
A 537

A 565
575

576
663

> = e

A 675

2.2, under

Hot-Rolled Alley Steel Bars.

Steel Bars, Alley, Cold-Finished.

Pressure Vessel Plates, Heat-Treated, Carben-Manganese-
Silicen Steel.

Martensitic Stainless Steel Bars, Forgings, and Ferging
Stock for High-Temperature Service,

Merchant Quality Hot-Relled Carben Steel Bars.

Steel Bars, Carbon, Hot-Relled Special Quality.

Merchant Quality Hot-Relled Carben Steel Bars Subject teo
Mechanical Property Requirements.

Steel Bars and Bar Size Shapes, Carbon, Hot-Relled,
Special Quality, Subject te Mechanical Preperty

Requirements ."

"UNITED STATES OF AMERICA STANDARDS INSTITUTE": Delete

reference to "B1.,2".

* 2.2: Add:

"SOCIETY OF AUTOMOTIVE ENGINEERS, INC. (SAE)

AMS 5698

- Alley Wire, Corresion and Heat Resistant 72 Ni - 15.5
Cr - 0.95 (Cb + Ta) - 2.5 TL - 0.70 Al - 7.0 Fe Neo. 1

Temper.

(Application for copies should be addressed te the Society of Aute-

motive Engineers,

Inc., U400 Commonwealth Drive, Warrendale, PA 15096.)"

"AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)
B16.5 - Steel Pipe Flanges and Flanged Fittings.

(Application for cepies should be addressed te the American Natienal
Standards Institute, Inc., 1430 Broadway, New York, NY 10018.,)"

PAGE 5

* 3.2.2.1: Add as item (aa):

Il(aa)
hd 3.2.2.2(b):
b 3.3.1: Add:

Astern valve (submarine) and centrel mechanism at turbine

(see 3.10.3.2)."
After "system", add "(surface ship)".
PAGE 6

"NAVSEA approval shall be obtained if the propesed

design requires planned maintenance actiens different froem figure 1. 1In neo
case shall parts be physically interchangeable or reversible unless such
parts are alse interchangeable or reversible with regard to function,
performance and strength."
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3.4: Add: "Cadmium plating is not permitted on these parts which,
during normal eperatien, are expesed to eoil."

PAGE 7
* 3.4.1 and 3.4.1.1: Delete and substitute:

"3.4,.1 Special requirements for saturated steam applications. Where
turbines are to be used with saturated steam at inlet te turbines, 12
chrome materials shall be used fer the follewing items, in high pressure
and single casing turbines:

(a) Casings. (Seal weld area of valve seat bere shall have
inlay of nickel-chromium-iren alley of sufficient thickness
to prevent the occurrence of a heat affected zone in the 12
chrome base material when making the valve seat te casing
weld.)

(b) Valve chest cover.

(c¢) Nozzle blecks.

(d) Steam shields.

(e) Diaphragms.

(f) Packing bexes or casing when separate from casing.

The material for the high pressure turbine or single casing turbine low
pressure hood (exhaust end wall), lew pressure turbine inner and outer
casings, low pressure turbine packing bexes and packing casings, low
pressure turbine diaphragms, and astern steam rings shall be 12 chrome
material or carbon-manganese steel in accordance with MIL-S-15083 class
65-35, er MIL-3-22698 EH-365 and DH-36, er ASTM A 537 class 2 with
stainless steel inlays en all steam seal surfaces except astern steam ring.
Corrosion/erosion resistant material shall be used for HP packing re-entry
connections and associated piping and fer external drain piping and valves
located in this piping (i.e., steam chest, first stage shell, jumper pipes,
packing re-entry). Steam supply and piping connectiens to the lower half
of the turbine casing shall be welded cennections. Rotors shall be
MIL-3S-860, grade G, unless otherwise specifically approved by NAVSEA. The
use of 12 chrome journals with babbitted bearings is net acceptable;
therefore, journals of 12 chrome rotors shall be either chrome plated,
sleeved or otherwise protected by a means approved by NAVSEA. Steam chest
control valves of bar 1ift design shall have butten heads attached to stem
by screw threads (see 3.11.7.5.2). The following asseociated compenents
shall be fabricated from cerresien/erosion resistant material, or otherwise
suitably protected by stainless steel cladding. Drains frem these
components shall be fabricated from corresien/erosion resistant material.

(a) Steam strainer body.
(b) Astern valve beody.

Internal threaded fasteners, pins, dewels, keys, etc., used 1n turbines and
associated components shall be made from corrosien/ereosion resistant
material. Grounding devices to prevent electrostatic petential build-up
between the turbine rotor and casing shall be installed on turbines for
self-mounted applicatiens. Lead er lead containing lubricants shall net be
used on assembly of parts in steam path."



Downloaded from http://www.everyspec.com

MIL-T-17600D(SHIPS)
AMENDMENT 4

PAGE 8

3.4,2.1.1: Add: "Any materials used by the manufacturer for a
particular applicatien shall be shewn oen this list. When a manufacturer's
material oen this 1list is ne lenger to be used, the material cemparisen
sheet for that material shall be revised to se indicate, and the comparisen
sheet shall be resubmitted to NAVSEA for infermatien. The discentinued
material shall centinue te be shown on the preferred materials list fer
tie-in with detail drawings which will still reference this material."

PAGE 9

3.5.4: Add as second sentence: "Single ended er solid type couplings
are permitted."

3.5.4: Add: "Bolting will be furnished by the gear manufacturer.®

3.5.6: Add: "The astern element casing horizental joeint shall be
metal to metal (no gaskets permitted)."

PAGE 10

3.7.1, third sentence: Delete and substitute: "Thermometer wells
shall be furnished with the turbine and shall be in accerdance with Drawing
810-1385917, except that wells for by-pass stages shall be eof the flanged
type in accerdance with figure 4.7

PAGE 11

hd 3.8.7: Delete and substitute:

"3.8.7 Sight flows. An o¢0il sight flew shall be provided for each
Journal bearing and each thrust bearing. Sight-fiews shall provide visual
indication of discharge o0il during standby, and all ahead and astern
speeds. Sight floew fittings shall not be leocated in pressurized oil supply
piping. Sight flews shall never run floeded. Beolted-en~fittings shall be
brenze or steel. Windews shall be sheock-resistant glass in accordance with
MIL-G-2860, type I, flat (1/4 inch minimum thickness) or type II
cylindrical (5/32-inch minimum thickness). Preovisions for thermometers
shall be in accerdance with 3.,7.2."

3.8.9, line 2: Delete "under any operating cendition" and substitute
"under any specified eoperating condition".

3.8.9: Add: "0il feed to sight flew shall not come directly from
bearing inlet fer the purpese of reducing indicated eil temperature."

3.8.10, second sentence: Add "but not te exceed the above maximum
settings."

3.8.11, line 3: Delete "MIL-L-15719" and substitute "DOD-G-24508".
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Add as paragraph 3.8.12:
"3.8.12 Lube eil leaks. Lube o0il te atmesphere interfaces, such as

the bearing brackets and centrel components, shall be designed te prevent
leakage."

PAGE 12

3.9.1: Add: "Supply valves for saturated applications which are
subjected te main steam pressures shall be hard-faced with chrome-cobalt
material."

3.10.2, first sentence: Delete and substitute: "Power-assist system
may utilize hydraulic, pneumatic, electrical or combination thereof (i.e.,
electrohydraulic) means te reduce operator effort, except that pneumatic
controel is net permitted in submarines. Where a hydraulic system 1s used,
01l pump switching transients which result in reduced steam flew (less than
20 percent of full steam flow) are acceptable."

3.10.3.2: Delete and substitute:

"3.10.3.2 Astern contrel., Astern contrel shall be provided as
follows:

(a) For submarines. Astern valve shall be furnished by the
turbine vendeor. Astern valve and asseciated contrel system
shall meet sheck requirements specified 1n 3.13, material
requirements shall be as specified in 3.4.1 and figure 2,
and quality assurance provisions specified 1n sectien U,
Valve shall be in accerdance with MIL-V-22682, except as
modified herein, and as specified in 6.2.2. The valve disc
assembly shall be top guided and bottom guided, 1f deemed
necessary. Steam joint surfaces shall be pretected against
steam cutting with ceorresion/eresion resistant material.
The turbine manufacturer shall supply astern steam piping
from the main steam strainer te the astern valve.

Proevision (downstream e¢f the valve seat) shall be made feor
a shipbuilder furnished pressure gage. The astern valve
shall have preoevision for connection te a shipbuilder
furnished handwheel and reach red system, and shall also be
designed to be shut down by turbine overspeeding. Required
parts for the speed-limiting device and asseciated
hydraulic sensing for actuating system shall be supplied by
the turbine manufacturer.

(1) Flanges shall be 600 1b flanges 1in accordance with ANSI
B16.5.
(2) Drain sizes shall be as determined by the contractor
and cencurred in by the contracting activity.
(b) Fer surface ships. Astern valve, handwheel, and cennecting
system will be furnished by the shipbuilder."

3.10.4, second sentence: Delete and substitute: "Handwheel and
turbine lead screw retatien, when viewed from the operater's position 1in
front ef the handwheel er the input end of the lead screw, shall be such
that valves close with cleckwise motion when facing the handwheel."
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PAGE 13
* 3.10.5: Delete and substitute:
"3.10.5 Handwheels."
i 3.10.5.1: Delete and substitute:

"3.10.5.1 Size. Handwheels are furnished by the shipbuilder and are
nermally 24 inches in diameter feor ahead and 18 inches in diameter feor
astern."

# 3.10.5.2(a), line 2: Delete: "(tangential pull of 20 poeunds at wheel
rim)".
* 3.10.5.2(b), line 2: Delete: "(tangential pull of 40 pounds at wheel
rim)".

Add as paragraph 3.10.5.4:

"3,10.5.4 Valve position indicater. A valve positien indicater
shall be provided on the nozzle contreol valve linkage and shall indicate
clesed over-travel, clesed and full-epen, and shall be located as approved
by the preocuring activity.”

3.10.6.5: Add: "Cams and levers which de not transmit torque can be
locked with set screws."

3.10.7: Add as second sentence: "A speed-limiting device shall be
provided for submarine turbines which de net drive through clutches, for
surface ship turbines for which the primary turbine control statien is

remote from the engine reom, and for turbines driving contrellable-pitch
propellers.”

* 3.10.7.1: Add: "In the event the turbine requires contrel eil
pressure greater than that furnished by the shipbuilder, the turbine vendeor
shall provide two boester pumps fer each propulsien unit, ene as an
installed backup, to raise oil pressure. Pumps shall be in accordance with
MIL-P-18547, type III, class O-1. For submarines one pump shall be driven
by a motor in accerdance with MIL-M-17060, and the second pump shall be
driven by a moter in accerdance with MIL-M-17413,%

PAGE 14

3.10.7.3, item (e): Add: "without major disassembly of bearing
housings. Access ports with cover plates will be permitted.™

* 3.10.7.5: Delete and substitute:

"3.10.7.5 Override feature. Where either overspeed protection or
power assist is furnished, the design shall previde for operatien of ahead
and astern valves upon leoss of centrel oil or compenent failures in the
power-assist of overspeed system. If control oil pressure is lest, the
valve gear shall not be autematically reactivated on restoratioen eof oil




Downloaded from http://www.everyspec.com

MIL-T-17600D(SHIPS)
AMENDMENT 4

pressure so as te cause uncentrolled reepening of the turbine centrel
valves. The threttle contrel system shall be designed such that the
throttle contrel handwheel must be returned te the shut pesitien (power
assist) following a less of contrel e¢il before the throttle can be reopened
with power assist. Inadvertent oevertravel inte the manual eperatien band
with contrel o011 on shall net result in shutting ef contrel valves. The
coentrol system override feature shall be appreved by NAVSEA., Fer submarine
turbines, override capability shall be possible without requiring any
actien by the threottleman ether than further opening ef the handwheel. Feor
surface ships, local manual centrel or other means te restore operatienal
capability is acceptable. In override conditien, the terque required teo
operate ahead or astern handwheels shall not exceed 50 pound-feet and
number of turns from nermal full clesed to full open in override shall net
exceed 50. The 50 pound-feet torque and 50 turn requirement alse applies
to lecal manual centrel statien on ships with centrel from the "Bridge”.
(Breakdown of 50 pound-feet terque for either manual everride or lecal
manual ceontrel is U0 pound-feet for turbine system and 10 pound-feet for
shipbuilder furnished system.)"

3.10.9: Add: "Toerque required to operate low pressure turbine steam
contrel valves during singled-up eperatien shall net exceed 50 pound-feet,
and the number of turns frem full-clesed te full-open shall net exceed 50."

PAGE 15

3.11.1: Add: "Recording and determining life of gaskets used in eil
systems 1n turbines will net be required unless the hydraulic fluid

enclesed 18 at a pressure of 100 1b/in2 and above, and the material in the
gasket is of rubber er synthetic rubber with a definite shelf life. Taper
pipe threaded cennections between piping, machinery and valves and 1in
piping system joints are not permitted, except in the following areas:

(a) Pipe plugs, of a material ceompatible with the parent
equipment, in sizes 3/4 inch and beleow used feor >
applications where pressures de not exceed 50 1lb/in .

(b) Instrumentatioen, contrels, vent filling and drain cennec-
tiens for applications where pressures are 50 lb/in2 and
below, and where fluids handled are neither teoxic neor
dangerous nor could cause atmospheric contamination, and
which would net cause, in event ef failure, a major
breakdown of the equipment ner create a hazard to the
surrounding area nor affect the operatien of ether visual
equipment."

3.11.2.2, first sentence: Delete and substitute: "Steam piping
connections to which the shipbuilder connects shall be accessible, shall
terminate at a peint outside of turbine lagging line, and should preferably
be welded."
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Add as paragraph 3.11.2.3: “—”

"3.11.2.3 Exhaust spray system. Shipbuilder shall previde conden-
sate water for turbine cool sprays (see 3.12.7.2). A 40 mesh (0.01T7-inch
hele size) strainer shall be installed immediately upstream of the turbine
connection.”

3.11.3, first sentence: Delete and substitute: "Cressover pipes and
bolting for same shall be furnished with the turbines to be fitted and
installed by the shipbuilder (upen shipbuilder agreement crosseover pipes
and belting may be furnished fully fabricated with ne field fitting
required)."

3.11.5, line 5: Delete "12 chrome material or equivalent" and
substitute "corrosion/erosion resistant material”.

3.11.6: Add: "Valves shall be capable of being lifted by hand teo
check freedom of movement at atmespheric pressure without removal."

3.11.7.1: Add: ", except when steam chests or casings are 12 chrome.
Valve bedies foer 12 chreme applicatiens can be of carben steel or low alley
steels proevided all flange joints and other surfaces where a high rate of
erosion could eccur are protected with a corresien/erosion resistant
material."

PAGE 16
3.11.7.5.2, second sentence: Delete.

3.11.7.6, first sentence: Delete and substitute: "Valve gear springs
shall be corrosion preoetected.”

PAGE 17
3.12.7.1, third sentence: Delete.

3.12.7.2, following second sentence: Add: "The portion of the spray
nezzle with the minimum flow area shall have a diameter of 0.080 to 0.110
inch and shall be of corrosion/erosion resistant material. The water spray
system shall be fabricated of a corrosien/erosien resistant material,
designed to minimize clegging. Spray nozzle remeoeval shall net require
lifting of turbine casing."

PAGES 19 and 20
3.13 threough 3.13.5: Delete and substitute:

"3.13 Shock. When shock design 1s required (see 6.2.2) for the
intended application, preopulsien turbines shall be grade A hull-meunted
equipment as defined by MIL-S-901. Degradation of performance after the
turbines have experienced shock loads shall not exceed 5 percent (i.e.,
with design steam flow, the propulsien unit shall be capable of preoducing
at least 95 percent of design full power). Unless otherwise specified (see
6.2.2), the basis for sheock design and acceptance shall be as specified in
3.13.1 through 3.13.3. The intended use of a sheck-proef turbine is to
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continueusly deliver pewer in accordance with the performance requiremernts
specified herein after being subjected to the sheck of the magnitude
specified in MIL-S-901. Further, the turbine when subjected to sheck,
shall net suffer damage to the extent that it creates a possible hazardous
situation such as fire or injury te personnel, or such as te result 1in
likely failure of components if the unit is net immediately shut down feor
corrective action. Where damage is revealed during sheck test or during
post-sheck test inspection and tests, acceptance will be based on NAVSEA
approval eof corrective actien preposed by the centracter.

"3,.,13.1 Sheck test requirements., Fer each propulsioen turbine (HP or
LP unit) which is capable of being tested, by reason of 1ts weight and size
not exceeding capacity of available test facilities, a shock test on a
floating sheock platferm shall be conducted by the turbine manufacturer in
accordance with the procedure specified in MIL-S5-901 and amplified in the
ordering data (see 6.2.2). The basis for shock design fer units so tested
shall be their ability te pass the test. The turbine manufacturer shall be
respoensible for all corrective actions (shock hardening of all units under
the contract) resulting from failure to pass the test and refurbishing the
test unit to meet its intended use. A report of the test results 1ncluding
recommendations fer any design changes, if applicable, shall be submitted
to NAVSEA fer appreopriate action.

* "3.13.2 Static design methoed. Shock design of the prepulsion units
not capable of being tested in accordance with 3.13.1 shall be based on the
following minimum "g-load" values:

1
Static "g-load" values
Application
Vertical Athwartships Fore and aft
Surface ships 50 20 10
Submarines 50 50 20

"3.13.2.1 Use of "g-lo0ad" values. The propulsioen unit shall be
capable of withstanding shock loads due teo steady acceleratien at the
static "g-load" values applied separately in each direction (plus or
minus). Each mass element of the unit shall have an inertia load applied
equal to (dm X G X g), where:

dm = distributed mass
G static g-lead value tabulated above
g acceleration of gravity

The resulting stresses and deflections, when added to the maximum nermal
operating values, shall neoet exceed allewable stresses or deflections.”
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"3,.13.2.2 Allowable stresses. The combinatioen e¢f sheck and
operating stresses shall not exceed the 0.2 percent offset yield strength
at operating temperature unless otherwise approved by NAVSEA, The unit
leading for cembined shockzand operating loads en babbitted bearings shall
be limited te 22,000 1lb/in~. The criteria fer failure when plastic set is
permissible is the effective yield strength of the material; in tension,

shear, and crush, this is represented by ¢, 7, oo respectively, which are
defined as:

g=0y + F (cu -y¢gy)
T= 0.60

g = 1.60

c

Where: gy is the 0.2 percent offset yield, elastic limit eor
other normal definition of material yield strength.

ou is the normal definitien ef material failure strength.

F is a facter which takes inte account the efficiency
with which the material in the member is utilized and is
dependent on the kind ef loading and cress section of the
member. The value of F is equal te -1 (that lead
required te completely yield the member divided by that
required te just initiate yielding) -1. F equals zereo
for members in tensien and where material has less than
10 percent eloungatien before fracture in a tension test:
F equals 0.5 for a rectangular section in pure bending.

"3.13.2.3 Dynamic analysis. When specified (see 6.2.2), the
manufacturer shall cenduct a concurrent dynamic analysis. Items found
deficient by the analysis shall be identified and cerrective actions

proposed. Design changes will be incerperated at the eption and expense of
the Government.

"3.13.2.4 Stress report. A stress summary report shall be submitted
te NAVSEA fer infermatioen. Report shall cever all areas for which shock

stresses were calculated and shall indicate the applicable yield strength
for each stress repeorted.

* "3.13.3 Exceptions. The abeove basis for shock design applies except
in the fellowing cases:

(a) When the turbine proposed is of identical design te one that
has been previeusly sheock tested and finally accepted by
the Navy, such design shall be acceptable if it meets all
other requirements fer the preopesed applicatien.

When the turbine proposed is of identical design to one that
has been previously dynamically analyzed and such analysis
has been finally accepted by the Navy, such design shall be
acceptable if:

(1) The mathematical model applies without change; i.e.,

the equipment invelved is a repeat procurement for

which the feoundation and other equipment affecting the
model are the same,.

(b)

10
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(2) The turbine meets all eother requirements for the
proposed applicatien.

(¢) When the turbine preposed is similar, but not identical, te
a design previously tested or dynamically analyzed and
accepted by the Navy, the turbine manufacturer may define
areas of dissimilarity, including calculated "g-leoad"
capability in these areas, and propese te the Navy the
acceptance of such design in lieu of the requirement in
3.13.2. If NAVSEA concurs that the similar design will
provide equal or better sheock capabilities in the intended
applicatien, extensien approeval will be given,.

(d) Gland seal regulaters, sentinel valves, and other valves
such as a transfer valve for HP-LP turbine and submarine
astern valve may, at the manufacturer's eptien, be
separately sheck tested in accerdance with MIL-S-901."

PAGE 22

3.16: Add: "Design minimum axial and radial clearances shall be
maintained by a knife edge (thin metal section) design te prevent major
turbine damage if a rub eccurs. Ne heavy diaphragm sectien shall be within
1/4 inch of retating parts."

PAGE 23
3.19.2.3: Delete.
3.19.3.1: Delete and substitute:
"3.19.3.1 Regular versus heavy series. Where necessary for purpeoses

of bearing loads, pressure tight flanges, shock and other special
applicatiens, heavy series shall be used."

PAGE 24

* 3.19.3.5: Add: "Self lecking threaded fasteners shall net have been
threaded on te an engaging part mere than five times. Self locking belts
are permitted where plastic insert type fasteners are apprepriate.
Anaerobic locking compgunds (Loctite or equal) are permitted fer certain
applications belew 250 F when specifically appreved by NAVSEA."

3.19.3.7, second and third sentences: Delete and substitute: "Studs
shall be class 2A or 3A and shall be bottemed. Details of bettoming shall
be approved by NAVSEA. Fer an internal socket driving provision, a square
drive of 1/2, 3/4 or 1 inch shall be used dependent on stud size. One nut
studs for heorizontal joeints shall have nut en tep side unless specifically
approved by NAVSEA."

PAGE 25
Add as paragraph 3.20.3.1:
"3.20.3.1 Leakage. The external joint of each steam containing

pressure beundary shall net leak to the atmosphere. Leakage is considered
cause for rejection of the unit."

11
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PAGE 26

hd 3.20.7: Add: "The packing housing lewer half shall be either cast
integrally with er welded to the lower half turbine casing."

3.20.8, line 3: Delete "or by blank flanges." Second sentence:
Delete and substitute: "Plugs shall be seal welded after installation."®

b Add as paragraph 3.20.9.4:

"3,20.9.4 Exhaust sprays. Where a flexible rubber connection is
used between the turbine and cendenser, exhaust sprays shall be provided
with the turbine to maintain temperatures of the cennection below 220 F fer
all medes of operation. Resistance type temperature elements shall be
installed in the turbine casing in at least two points in the immediate
vicinity of the rubber exhaust joint. The exhaust sprays shall be tack
welded to the spray assembly pipe. Exhaust sprays shall be accessible feor
remeoval either by access through the exhaust casing openings eor by removal
of the exhaust spray assembly. Exhaust spray assembly shall net have
unsupperted cantilever sections. Drawings of the exhaust spray assemblies
shall be submitted fer approval; submitted data shall include assembly
natural frequency."

bd 3.20.11, first sentence: Add: "(fer submarines set is enly for
1ifting one turbine at one time; parts shall fit both turbines)."

PAGE 27
» 3.20,13.1, item (c¢): Delete and substitute:

"(¢) Drain manifeold. Stage drains (except for last stage) for
saturated steam applications shall be drained through
passageways integral with the turbine casing. They may be
drained collectively to the cendenser, however, provisiens
shall be provided for cellecting these drains with funnel
drains."

PAGE 28
3.22.2: Delete and substitute:
"3.22.2 Jeournal bearing. Preferred bearing type is pivot-pad.

Elliptical and axial groove types are permitted in a design suppeorted by a
previous satisfactory operating histery."

» 3.22.2.1.211ne 2: Delete "250 psi" and substitute "250 lblin2 or less
than 110 1b/in ",

PAGE 29

b 3.22.2.9: Add: "Use of adjustable seating shims or pads which allew
changing the radial pesition of the rotor is prehibited.”

12
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3.22.2.10, secend and third sentences: Delete and substitute: "The
boss shall be 1-inch square by 1-1/4-inch high mild steel fabrication.
Holes in sides shall be drilled and tapped 10/32 inch threugh, centered and
7/16 inch from tep surface. Hole in tep surface shall be drilled and
tapped te 10/32 inch and centered (depth shall be 7/16 inch, or break-
through inte side heles). Holes shall be perpendicular (within plus or
minus 1 degree) to sides of bleock. Faces of bleock shall be surface ground
te a finish of appreximately 32 micreinches after heles are drilled and
tapped."

3.22.2.11.2, line 2: Delete "NAVSHIPS 250-6U44-2" and substitute
"NAVSHIPS 283-228-1000".

PAGE 30
L 3.22.2.13: Delete and substitute:

"3.22.2.13 Roter radial pesition setting. Use of adjustable seating
shims or pads is prohibited. Roter radial positien shall be fixed."

3.22.3.1, line 2: Delete "equal size".

3.22.3.2: Add: "Design shall be such that loading and surface speed
at maximum permitted operating speed dees not result in eperating
temperatures higher than 250°F as measured by RTE's (see 3.22.4). Thas
requirement is intended to provide a margin belew the maximum RTE alarm set
point of 270°F (see 3.8.10)."

PAGES 30 and 31
* 3.22.3.5: Delete and substitute:

"3.22.3.5 Collar. The thrust collar shall be integral with the
retoer shaft eor roter shaft extension. A removable thrust collar keyed to
the shaft is net permitted unless reter base material is 12 chreome,
standardizatien er interchangeability with existing designs is an
overriding ceonsideration. Excess thickness shall be provided on 1integral
coellars te allew for refurbishment should the cellar become excessively
scored in service. Removable thrust cellar keyed te shaft shall be
submitted to NAVSEA for approval."

PAGE 31
3.22.3.7, item (a): Delete and substitute:
"(a) Ceollar -~ 16 RHR or less for all including integral cellars.
(350 + 50 Brinell minimum fer all except integral

cellars)."

b 3.22.4: Add: "The RTE shall be lecated in the calculated full power
hot spet fer one ahead and one astern thrust shee.,"

3.22.4.1, line 2: Delete "MIL-T-22051" and substitute "MIL-T-15377".

13
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* 3.22.4.Y4: Delete and substitute:

"3.22.4.4 RTE wire grooves and connectien blecks. The three wires

attached to the RTE shall be brought through a radially-drilled 0.187 inch

‘maximum diameter hole and channeled in a greove (appreximately 1/8 inch X
3/16 inch) cennecting radial hele with a connectien block (see figure 7)
recessed in bearing edge er end at, or clese te, the bearing part line. A
hardening epoxy-resin or nenoil seluble room temperature vulcanizing
silicone rubber (RTV) shall be applied in groove to protect wire. Beth
wires shall be soldered te the connection bleck (see figure 8)."

* 3.22.4.5, first sentence: Delete and substitute: "Wiring between
turbine bearing cennection bleck and the casing (or bearing pedestal) wall
shall be sheathed 1n stainless steel flexible cover and shall be recessed
in epoxy-resin, noneil scluble silicone rubber (RTV) filled grooves, in
heles, or in conduit te preotect it against damage."

3.22.4,6, second sentence: Add ", class C, E, or R."
PAGE 32

3.23.4, line 3: After "shrunk-on couplings", add "are acceptable",
and add as second sentence: "Shrunk-on ceuplings shall also be keyed or
dowelled te the shaft and the keys er dowels shall be capable of
transmitting the maximum terque loads invelved."

PAGE 33
b 3.24.9.2: Delete and substitute:

"3,24,9.2 Number of blades per shreoud strip. Number of blades per
shroud strip shall be selected on the basis of minimizing blade vibratery
stresses, and shall be indicated on applicable drawings and en technical
data required by figure 14. VLong shreuds shall be utilized to minimum
tangential mode blade stresses caused by per-revolutien excitatiens. This
design technique shall be used feor all blading with calculated fundamental
tangential frequency equal te er less than seven times running frequency at
maximum turbine reveolutiens."

PAGE 34
3.24.9.8: Delete and substitute:

"3.24.9.8 Slanted shrouding. The installatien of slant shreuds at
angles greater than 20 degrees requires specific NAVSEA approval."

3.24.10: Add: "Two-tang axial-entry roots shall not be used."
PAGE 35
* 3.24.12.3: Delete and substitute:
"3.24.12.3 Radial seals. Use of radial seals or spill bands shall

be minimized and shall enly be used in performance critical turbines.
Radial seals shall be approved by NAVSEA."

14
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3.25.6.1, line 3: Delete "eitherm". Line U4: Delete ", or by suitable
shielding".

3.25.8: Delete.
PAGE 36

3.27.1, line 4: Delete "MIL-P-15137" and substitute "MIL-STD-1552",
and add as item (f):

"(f) Casing blades and intermediate segments. Each steck-
numbered row of casing blades and intermediate segment
shall consist eof all material necessary to affect
replacement in its entirety (i.e., blades, shroud
segments, belts, seal strips, caulking, etc.)."

PAGE 38

3.28.2.7: Add: "Double identification, as defined abeve, is required
for all new drawings generated under contracts which invelve this
specification. Drawings already in existence and appreved under previous
contracts and specifications do net require revision te show deuble
identification.”

PAGE 40

3.28.3.3.7, Note 2: Delete.

PAGE 41
3.28.4.1: Add as item d.:

"d. Revisions te any category drawing. Revisions te drawings
which have been approved by the Government and centracter
approved drawings which depict a part or cempenent as
furnished require approval of NAVSEA when the revisien
affects either installatien, perfermance, maintainability,
or stock repair parts.®

PAGE 42

Add as paragraph 3.29.5.1:

"3.29.5.1 Scope. Cards which have been previously submitted teo the
Navy under other contracts need net be resubmitted unless the drawing has
been revised."

PAGE U4y
Add as paragraph 3.30.4.3.1:

"3,30.4.3.1 Section entity. Fer a description of parts and
components applicable te a number of different turbines (e.g., thrust and
journal bearings, buckets, regulaters, packing, etc.), it is acceptable teo
provide a master technical manual sectien, which, when initially approved

15
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by NAVSEA and determined cerrect for equipment being furnished, can be
inserted inte future manuals without resubmitting this section feor
approval. This section shoeuld bear its eown identification and page
numbering and shall be as self sufficient as possible.”

PAGE 15
3.30.4.6: Add as item (f):
"(f) Valve and valve seat replacement. Cover instructions fer
removal and replacement of seats, including seal weld

procedure and use of streng back during seal welding.
Provide guidance for timing of valves."

PAGE 47
3.33: Add as item (ec):
"(c) Use of materials with chemical analysis er mechanical properties
outside of specificatien limits where facters of safety are
met, and wWelding, cerrosien/erosion resistant properties are

noet adversely affected.”

3.33.2, 1line 2: Delete "under the following conditioens" and substi-
tute "when all conditiens listed are satisfied."

PAGE 48
3.33.3 and 3.33.4: Delete and substitute:

"3.33.3 Procedure for approval of variations. The feollewing shall
be used for appreval of variatiens:

(a) Variatiens shall be referred to NAVSEA for appreval via the
lecal Gevernment inspecter within thirty days after
occurrence. Submittals shall be in the same manner as
established for obtaining drawing approval which en
shipbuilder furnished equipment, will require submittal via
the shipbuilder and cegnizant superviser. Any work done on
equipment with variations prier te obtaining Government
approeval shall be at the contracter's risk.

(b) Each variation referred to NAVSEA shall be accempanied by a
letter report centaining:

(1) The ceontract number and item invelved.
(2) The date on which the variation was discevered.
(3) The circumstances or conditions under which the
variatien eccurred.
(4) A complete description (including sketch or drawing te
scale) of the nature and extent of the variation.
(5) The cerrective measures preoposed.
a. For the part or parts centaining variations.
b. To prevent the recurrence of similar variations.

16



Downloaded from http://www.everyspec.com

MIL-T-17600D(SHIPS)
AMENDMENT 4

(6) The effect of the variatien (as corrected) on
performance, endurance, stress levels, and parameters
cited in 3.33.1, including:

a. Detailed engineering basis fer acceptance.
b. Certificatien of the part or parts as corrected.

(7) Identificatien e¢f the benefit teo the Government, if
variatien is accepted as modified.

(c) Copies of all cerrespondence invelving repair parts shall be
forwarded te Ships Parts Contrel Center, Mechanicsburg, PA
17055.

"3,33.4 Workmanship and quality centrel receords. Machinery errors
and equipment variations which do not require Government approval (see
3.33.1) (such as nensignificant and noncritical deviations frem drawing
dimensiens or tolerances fer castings, forgings, weldments, cennectiens, eor
machine-preocessed parts) shall be documerited, and a copy shall be furnished
te the local Goevernment inspecter. If the inspecter ceonsiders that an
unclassified deviation dees invelve contractual requirements, then such
deviatien shall be classified and treated in accerdance with 3.33 threugh
3.33.3. When a repair restores a part te original drawing dimensions, but
involves ne change of materials and uses a previeusly-approved repair
process, the lecal Government inspecter shall appreve such repair. There
shall be periedic reviews between the manufacturer and the inspecteor on the
accumulated incidents of machining errers for determination of corrective
measures to impreve workmanship. The frequency and timing of such meetings
shall be as determined by the inspecteor."

PAGE 49
3.34,1.1: Add as item (p):
"(p) RTE puddling procedure (see 3.22.4.3)."
PAGE 51
4.4.1, items "St" and “So": After "section VIII", add ", division 1",

4.4,2: Delete and substitute:

"Y,4,2 Magnetic particle and dye penetrant tests. There shall be
100 percent magnetic particle or dye penetrant testing of all accessible
areas for items shewn on figure 15. Acceptance criteria fer welds and
castings shall be in accordance with the class designation of figure 15.
Finished machined parts fabricated frem wWwrought material shall be free of
cracks and other injurious surface defects, and shall preferably be dye
penetrant inspected. Fer magnetic particle inspectioen eof finished machined
parts, the yoke methed shall be used to prevent arc-strikes on the machined
surface. For magnetic particle inspection, indicatiens of nenmetallic
inclusioens, as verified by 5X magnificatien inspectien, are acceptable if
the individual indicatien does not exceed 3/16 inch long and the cumulative
length in any square foot of surface area does net exceed 5 inches."

17
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b Add as paragraph U4.4.2.1:

w4 4.2,1 Inspection of plates. For plates 1/3-inch and thicker, the
plate edge prepared feor welding shall be MT/PT inspected and shall net
centain individual lamination or nonmetallic indicatiens exceeding 1/2-inch
long and cumulative length of 1.5 inch in any 12 inch length."

4.4,.3, item (a)(4): Delete and substitute:
"(4) Front wall and first stage shell area (herizental
flange excluded) where inlet temperature to chest 1is
990 F or greater."

# 4.4.3(b): Delete "Piping" and substitute "Piping welding".

4.4.5: Add: "Small sectioens ef low pressure piping (such as gland
seal vent lines, valve stem leakoffs, and lube o1l connections) which are
to be welded to nipples on turbine casing do net require hydrostatic tests.
MT/PT to class 2 acceptance standards may be substituted.”

PAGE 53

4.5.4: Add: "Temperature limits of 3.8.9 and 3.8.10 de net apply te
the everspeed conditien."

4.5.6, line 2: Delete "with approved procedures™ and substitute "with
documented procedures.”

4,5.8: Delete and substitute:

"4,5.8 Steam tightness tests.

" 5.8.1 Valves and seats. The turbine manufacturer shall demen-
strate by centact dye checks that valves and seats have a centinueus 1line
contact within the seating area.

"y, 5,8.2 Steam joeints. The turbine manufacturer shall demonstrate
by centact dye checks that the casings, packing boxes and steam chest
joints meet or exceed a 75 percent surface contact over the entire jeint
and a minimum 1/2 inch inside continueus contact band in the joint material
located between the beolts and the pressurized area o¢f the turbine for

pressures greater than 500 lb/in2 absolute, 1/4 inch fer pressures between
15 and 500 1b/in2 abselute and a continuous centact line for pressure less
than 15 lb/in2 absolute .M

4.,5.11, third sentence: Add: "Where applicable, vibratioen levels
shall be such that testing of overspeed devices can be safely conducted
without damage to the units."®

* 4.5.14: Add: "The manufacturer shall identify any and all blading

utilized that is different (longer or sherter lengths, new roeot designs,
new materials, new tenen designs, new shroud design, etc.) from past Navy

18
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designs. An assessment of these differences in terms of their affects eon
both calculated frequencies and stress levels shall be provided, with
recommendations en specific testing required to confirm that calculatien
methed utilized is correct.”

Add as paragraph 4.5.16:

"} . 5,16 Override feature. When @verride feature (see 3.10.7.5) is
provided, it shall be demonstrated that overtravel inte the manual
operating band with contrel o¢il on will net result in shutting of centrel
valves."

4.6.1: Delete and substitute:

"y, 6,1 Lifting gear. In eorder to verify proper lecation eof
shipboard 1lifting pad eyes and minimization ef interferences, shipbuilder
turbine 1lifting and handling gear shall be fitted to the turbines in the
first ship of a machinery class at each building yard. Unbelting the
horizontal joint flange is net required for this demenstration.”

PAGE 55

5.1: Add: "Turbine exteriers shall be painted as required by
MIL-P-17286, except that fer turbine parts that never exceed 250°F. such as
support members, bases or bedplates, one coat of aluminum paint conferming
to TT-P-28 is acceptable. Use of Egyptian Lacquer No. 56075 or equivalent
in lieu of aluminum primer presently required is acceptable."

PAGE 56
6.2.2, item (d): Add as item (9):

"(9) If a prefitted cressover pipe is used, state the
maximum telerance in the setting lecation of the
turbine crossover pipe flanges, with respect to each
other, as te distance, offset and angular
dimensioens."

6.2.2, item (g): Delete and substitute:

"(g) Shock requirements.
(1) Whether or not shock design is required (see 3.13).
(2) Shock test (see 3.13.1).
a, Test agenda requirements.
b. Test instrumentation requirements.
¢. Acceptance criteria.
d. Test report requirement.
(3) Whether or net cencurrent dynamic analysis is required
when shock design is based upen static g-load values
(see 3.13.2.3)."
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PAGE 65

Figure 2, item (j), under "Applicable documents": Delete "JAN-W-562"
and substitute "AMS 5698".

PAGE 67

Figure 3, under "Turbine or element feor which required", opposite
"Exhaust shell": Delete "HP and cruising turbines boeth ends of HP-IP
turbines” and substitute "Single casing and HP cruising turbines and beth
elements of HP-IP turbines™., Under "Thermometers lecation", eopposite
"First stage shell": Delete "Remote at main gageboard"™ and substitute
"None".

PAGE 75
b Figure 11, item 1, under second celumn: Delete "(see note)" and
substitute: "(see notes)".
L] Figure 11, item 11, under secend column: Add "(see notes)".

" Figure 11: Add as note 2:

"2, Fer propulsien unit with twe turbines with identical
bearings, only one turbines worth eof bearings is te be
carried."

PAGE 76
Figure 12, enclesed subheading under "Number of shafts worth
required”: Delete "shewn in celumns 2 te 6" and substitute "shewn in

columns 2 te 4n.

Figure 12, column 5 "Nezzle blocks"™ and celumn 6 "Nezzle diaphragms
and intermediate segments®™: Delete.

Figure 12, notes 4, 5, and 6: Delete.

PAGE 83

hd Figure 14, item 4, under third celumn: Add:
"(e) Campbell diagram shall be provided for each stage."

hd Figure 14, item 4, under third ceolumn, item (b): After "stress" add
"(nozzle passing and per-revolution)."
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item 4, under eighth column: Add:

Unless otherwise approved, long shroud bands shall be
utilized to minimize tangential mede blade stresses caused
by per-revolutien excitations. This design technique
shall be utilized for all blading with a fundamental
tangential frequency (1 TO) equal to or less than 7 times
running frequency.

Indicate diaphragm allewable harmenic stimulus.

Indicate allowable steam bending stress.

Indicate mede of vibratien for which calculated stress
values are shown."

PAGE 84

item 7, under "PART OR SERVICE": Add: "(main welds on
rings)".

item 10, under "PART OR SERVICE": Add: "(castings and

welds of fabricatioen)".

Figure 15, item 17: Delete and substitute:
"
PART OR SERVICE MT/PT RT HT uT VISUAL
17. Control valves

(a) Poppets and seats,
life rods, valve
stems, bushings and
l1ift bars - - - - X

(b) Seating surface of
valve and seat X -1 - - - -

(¢) Seat welds and
expansion rings X -2 - - - -

(d) Inconel inlay X -2 - - - -

7"
PAGE 86
* Figure 16: Add as items 9 and 10:

"9, Steam leak. Steam joints shall be carefully inspected for
steam leaks at all power levels. Describe all leaks
observed, corrective actions taken to stop leakage and
success of the actiens.

10. Lube o0il leaks. A thoerough inspection fer lube o0il leakage

is to be conducted at all power levels. Describe all leaks

observed, corrective actions taken te stop leakage and

success of the actions.”

23



Downloaded from http://www.everyspec.com

MIL-T-17600D(SHIPS)
AMENDMENT 4

LAST PAGE

DD Form 1426, Specificatien Analysis Sheet: Delete address and
substitute:

"COMMANDER

NAVAL SEA SYSTEMS COMMAND (SEA 5523)
DEPARTMENT OF THE NAVY

WASHINGTON, DC 20362"

NOTE: The margins of this amendment are marked with an asterisk te
indicate where changes (additiens, modifications, corrections, deletions)
from the previeus amendment were made. This was dene as a convenience eoenly
and the Government assumes no liability whatsoever fer any inaccuracies in
these netations. Bidders and contracters are cautioned to evaluate the
requirements of this document based on the entire centent irrespective of
the marginal netations and relationship to the last previous amendment.

Preparing activity:
Navy - SH
(Preject 2825-N017)

QU S GOVERNMENT PRINTING OFFICE 1982—605-034/5466
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