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IV. PRESENTATION
1 ot T R ey piotsing sovoral differens types.  H0-C0Choes;
and HO-2556 13 the larger, ol x 24", maneuvering board. A1l have these features
and instructions regarding thelr use:
1. A large compass rose:
a. 1Iabeled every 10 degrees.
. 10 concentric circles equally spaced (4 in HO-PE658) .
2, (Own ship is always consldered at the center:
a. Tse largest plotting shest and scale possible.
b. Scales are used to measure mlles, yards, and/or knots.
%, Logarlthmic scale:
a. Time on the right point of dlviders.
b. Speed and/or distance on the 1eft polnt of dividers.

c. If speed 1s known, start with tlme, 60 minutes in an hour, on
the right point of the dlviders and gpeed 1n knots on the left point.

d. Without changing the spread of the dividers, proceed along the
geale with the known factor to find the unknow.

¥, TUsze of maneuverlng board with Fraser Lumlnous Maneuverling Board.
Explain use and advantage 1n night plotting.
Use with Reflectlon Plotter on radar sScops. Explaln the advan-
tages and Similarity of plotting relative motlon on the reflection plotter
where Citted cver the radar scOpe.

B. Relstive Motilon.

1. Relatlve motlon 1s the apparent motion of one moving bedy 1n
prelation to another moving body. (Show fllm on Relatlve Motion. )

o, (lte examples - relative wind, moving tralns in opposlte and same
direction.

3. All pearings and ranges are plotted from OWn ship's position which
1s maintained at the center of the board.

¥. aAn extension of the relatlve motion 1ine past the center of board
w11l provide the closet point of approach, CPA.

Fach maneuverling board problem consists essentlally of two separate
parts - the relatlve plot and the speed triangle.

6. NOTE: - The pelative motlon 1ine 1s NOT the true course and speed
of target ship. The other shlp 18 generally neferved to as the target ship.
This 1s only because it is a radar target - don't conslder 1t as & target to
be hlt but as & target to be avoided.

7. Labellng.

4. Capital letters (ML, Mz, etc.) are used to label the relative
motlon plot. Small letters {e, T, m) are used to label the gpeed or veclor
¢riangle in most texthooKs.

5-118



COMSTSINST 3541.54
27 April 1980

b. (Own ship's poslition, 1n the center of the maneuvering board,
1s lsbeled "e" because 1t 1s considered tanget to the "eapth, " Our own ship's
true course and Speed line 1s labeled "e_p' because ours is the "reference”
ship and the plot Indicates our shlp’'s course relative to the earth. The
second slde of the vector triangle is "p-m", rop "relative movement, " the
motion of the target or maneuvering ship (mj relative to our ship. The third
side of the triangle 1s "g-m, " representing the target ship's true course ang
8peed.

C. Any simple 3ystem of labeling 1s appropriate. The one
described below has been adopted at Maritime Administration Radar Schools,

d. Simple color-coding will also be found useful, as black op
blue for own ship's plot, green for the rejative motion plot, and red for the
target ship, Additional target ships can be plotted 1n different colors,

C. Maneuvering Board Procedure.

1. The Relative Plot.

a. Draw 1n your own ship's true course and speed vector, label 1t
"0SC" and place an 8rrow at the head. Thig vector 1s not actually part of the
relative plot hut 1is usually the first lipe drawn on the paper.

b. Determine the range and bearing of the target by radar, plot
1ts position, and 1t label "M1" and the time.

c. Plot the target's second range and bearing, about & minutes
later. Label 1t "M2."

d. Draw the Relative Motlon Tine (also called Relative Plot Line
or Relatlve Course Line), from M1 through M2 and extend thls line on past the
center of the mAneuvering board. Iabel this line "RML" and place an arrow at
the head Indlcating the direction of relative movemsnt.

*. Find out how far shead the target ship will be when 1t
CrOSses your bow. Tabel this crossing point "Cp" fop crossing distance. It 1g
measured from the centepn out on 08C to the Intersection or the RML.

g. Measure the distance between ML and M2 and, with the time
Tun between, compute the Speed. This 13 the relative speed, label it "Rs."

h. Measure the distance betwsen M2 and the CPA, using the relative
speed as determined above, and compute the time necessery for the target ship to
arrive at the Cra, Add this time to the time of M2 apg ¥ou will have the time
of the CPa,

2. The Speed Triangle.

&. Parallel the RM, to the head or owh ship's coupse and speed
vector. Begln this vVector at the head of your own ship's course and speed
vector and draw 1n the direction of relative motion (as indicated by the arrow
on the RML). Iabel this line "Rel. Cgo. and 3pd." and place an arrcw at the head,

b. Make the length of the Rel. Co. and 3pd., 1line equal to the
relative speed as Previoualy computed from the time and distance between M1 and
M2

C. Draw a line from the center of the board (own ship's position)
to the hesd or the relative tourse and speed vector. The direction of this
vector is the target's true course and the length 1s his tpye Speed.

* NOTE: Steps e and cannot be done If on g collision course -
The CPA 1= O ag 1s the ¢D.
5-119



COMSTSINST 3541.5A
27 April 196u

3, Procedure for a Course and/or Speed Change.

a. TFind the tlme of the course change. Advance MZ along the RML
so as to find the positlon of the target ship at the time that you plan Lo change
couprse. Iabel thils position "Y" and note the tlme.

b. Draw a danger clrcle from the center of the maneuvering board
equal 1n radius to the new or desired CPA.

c. Draw thne New Relative Motlon Line (lsbel "New RML") from
point X so that it 1s tangent to the new CPA {(danger circle), shead or astern as
dealred.

d. Parallel the new RML to the head of the target's course and
apeed vector. This line will be drawn in the direction of pelative motlon and
a0 that it will end at the head of the target's courae and speed vector. The
name of tnls line 1z the new relatlve course and speed vector. (Label 1t "New
Rel. Co. and Spd.")

e. Set your dividers or compass at your cwn ship's origlnal apeed,
swing a speed clrcle from the center so that 1t {ntersects the new relatlve
aourse and speed line. The point of intersection indicates the new course.

There may be two Intersections; one of the two will have the target ship pass
you quicker than the other. Elther course, 1f there are two, wlll glve you the
same CPA.

f. TDraw 1n the new own ship's course (labeled "New oac") from the
center of the board to the intersection of the speed circle and the new relatlve
course and speed line.

g. New Speed. This means: What speed willl I have to change to
in order to malntaTn my original course and still have the new CPA. It is
measured from the center of the board to the intersection of your original course
and the new relatlive course and speed line. It has nothing to do with the course
change.

4. Labeling. It w1ill be helpful to draw your plot in various colors,
as previously aescr ed, and to 1abel all parts of the plot properly for ready
1dentification and to avold errors. For example, use s0lid green for the
relative motion line and prelative course line, and broken green lines for the
new relatlve motion line and new relative course line. similarly, use & blue OTr
wlack solid line for own snip's course and a dotted blue or black llne for new
own ship's course line. The target ship's true coursse and speed line can be in
red., It will also be very helpful to draw in your ship symbol, at the center

or the maneuvering board, fnaicating its heading. Then draw in the target ship,
in red, at the CPA or CD, indicating 1ts true headlng. This will show, at a
glance, the relationship of the two ships. In thls manner, the relative motlion
plot can also serve as a graphlc portrayal of the ship's relative headlngs.

“

V. TEST & APPLICATION.

A. Test. TUse the problems pelow to practice relative motion plotting.

1. Q. A navigator, whille steering a course of 000 degrees at a speed
of 5.5 knots, observes on his radar scope another ship
approachling forward of hls starboard Leam. At 1000 a bearlng
and a range was taken from the radar screen and found to be
060 degrees at 9 mlles. At 1020 the bearing was found to have
changed to 059 degrees, range 7 miles. gince the bearing was
not changing very rapidly, 1t 1s avident that some actlon will
be necessary. By use of relative plot, find Crossing Distance,
Closeat Polnt of Approach, and time of Closest Point of
Approach. Also, determine the True Course and Speed of the
target ship. In plotting, radar plckup #1 will be called Mi,
plekup #2, M2.
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NOTE:

2.

The navigator wishes to keep all ships at a distance of at
least 2 mliles. What courss change should be made at 1030 for
the target ship to clear ahead, in the minimum time, with a
Closest Point of Approach of 2 miles? Point of course change
at 1030 will be called polnt X.

CPA {Closest Point of ApPProach) ----e—e____ . _ 0.5 mile

CD (Crossing Distance) —-.—-_ . ___ "~ _""777""" 0.6 mile

RS {Relative Speed) ---ee—o__________ " TTTTTT7C 6 kaots

Time of CPA weeoeoe [ TTTTTTTTTC 1130

TC (Target's True Course) =v-———e—-eo___.___ . 297.5 degrees
TS (Target's True Speed ) ~m—mmmmmee D 6.1 knots

own 8hip's New Course (at sams speed) —m—ema_L__ 032.5 degrees
Own Ship's New Speed (maintaining course) -—-—-—_ 4 Knots

New CD (Crossing Distance) —ewe—o 1 ____ 2,8 miles

In all problems, new speed 1s calculated on own ship's original
gourse. Answers may vary slightly since very accurate plotting is
difficult and is not essentlal in actual practice.

Q.

Our ship'=z course GOO degrees.
Our ship's apeed 9 knots,

TIME BEARING RANGE
M1 TI00 B0 degrees g miles
M2 1110 80 degress miles
Find own ship's new course requlired for the target ship to
clear ahead 1n mirimm time, with a CPA of 3 mlles. Time of

course change will be 1120. Also determine your ship's new
speed, holding original eourse, to obtaln the same new CPa.

P e e 0 (Collision
. Courae)
R3 (Relative 8PEEA) —mmwm e 6 knots
Tdme of CPA ————-l_________ | _TTTTTTTTTTTmmms 1230
True Course (target ship) -__.—_________ ___-_"7°7- 323 degrees
True Speed Etarget ship? ————————————————————————— 9.9 knots
New Course (own ship) -Z--_____ 177777777777 m- 062 degrees
New Relative Speed —m--ooeoo ___ [ 77777777 14.3 knots
New 3peed (Maintaining Course ) —emmmeeoo o _____ 6.3 miles
New CD (Crossing Pistance) wee—eeo o _________TT 4.2 mles

Qur ship's course 270 degrees,
Our ship's speed 15 knots.

TIME BEARTNG RANGE
M1 T300 egrees T8 mlles
M2 0312 211 degrees 14 miles

Find our ship's new course required for the target ship to
clear ahead, 1n minimum time, with a CPa of 3 mlles. Course
change 1s planned at 0518, Also determine your ship's new
speed, malntaining course, for the same new Cra,

P e 1.2 miles
CD ECrossing Distance) --eoo— o ________TTTTT77T 1.4 miles
RS (Relative Speed) -l-—oo .z ___T1TTTTTTTTTOmmoC 20 Knots
Time of CPA -—oooooo [ TTTTTTTTITTTTNC 0354

True Course (target shi ) 11T 341 degrees
True Speed (target ship? —————————————————————————— 19 ¥nots
New course {own ship) —oemee o TTTTTTTTT 236 degrees
New speed (maintaining COUPSE) —m—eme 11.9 knots
New relative speed -.______Z 7 [ZT7TTTTTTTTmTmomo - 25 knots
New CD (Crossing Dlstance) ~-eeeo_________"_ 77T 4 miles
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our ship's course 000 degrees.
Our ship's speed 10 knots.

TIME BEARING RANGE
M1 onod 10 degrees g miles
M2 406 10 degrees miles

nd our ship's new course Or nevw speed requlred for the
target ship to clear ahead (on our port side) in minimam time
with a CPA of 1 mile. Course change at 0412.

OPA —emommmmmmmmmmmmmmmmmmmre oo =SS mmSmsSSs S oo 0 (Coll.
Course)
Relative Speed —-——----—=---=s-osmeoTsmoommTEITEITTT 10 knots
Time of OPA —---m==r—=--==—-—-=-=soososooommmITTETEET U4
True course of target ship ----—-—=----=-—--=-"""""" 274 degrees
True speed of target ship ---------wr-----""""7"7"77" 1.7 knots
New course [(own ship) ---------=---—-r-sowTTooTTTETS 008.5
degrees
New speed (maintaining coursg) ——--=m-m—==----rs-oo 5.3 knots
e R 6 miles
New relative speed ----—==---—--=--—-sTTomomooTITIEOOT 10.2 knots

Our ship's course 150 degrees.
Our ship's speed 14 kKnots.

TIME BEARING RANGE
Ml T200 U5 degreecs ¥ miles
M2 1220 056.5 degrees 10 miles

Find new minimum course change required for the target ship
to clear ahead with a CPA of 3 miles. Course will be changed
at 1230. Also determlne your shilp's new speed, maintaining
course, for the same CPA.

OPA - mremmmmommmmmmmmmm = mmmmem—mmo———m==mos 1 mile
Relatlve Speed ————=-=-—=r--sessooTTTTooTTITEITE 12 knote
Time of CPA ——==---—=r=-—=————=-—-—SsooosmmmTEmT 1310

7C (target ship; ——————————————————————————————— 186.5 degress
TS (target ship) -=----=--==-——-=-=---TTTTTTTTTE 19,9 knots
New course {own ship) ----=----=r-----T-=-m"o 172 degrees
New relative speed -—-----==r—-—=--=--momoTETTET 7.1 knots

New CD --m——=—mmm=r——-—=rmm—— s s o s o mm s T 4.5 miles

New speed (malintalning courag) ——-——--=m----Toos 10.5 knots

our ship's course Q70 degrees.
Our ship's spesd 16 knots.

TIME BEARING RANGE
M1 T35 15 degrees TZ mlles
M2 0327 16 degrees 13 miles

Find new course or speed required for the target ship to clear
ahead, 1n minimum time, with a CPA of 3 miles. Courss change
is planned at 0333.

OP mrmmmmmmmmmmmmmmmmmmm—mmmmme o mmo = s e 1 mile

e R 1.1 mile
Relative speed -—-—-=——-=--—--=-oooSTTooEITITETT 25 knots
Time of CPA ——=—==-===—=m=—===--s=s—=sooossTomoTTo 0358

T¢ (target shilp) ----—--==-------oToTTTTITTmTRTT 153 degrees
TS (target shlp) ----=-=-==—--==-=---m-TToTTmTTE 21.4 knots
Now course (own ship) —-------==-—=-—-----=TT""7 - 39 degrees
New relatlve speed ~-----=--—-—=----=TooomTTTTETT z1.5 knots
Now OD —-mm—m—m=—=m==———==—==oooos—momoosmT oo 4.8 mles
New speed (maintalning coursg) --——=-—-—=—--=-- 10.5 knota
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7. Q.
A.
8. Q.
A.
9. Q.
A.
10. §

Our ship s course 080 degrees.
Our ship's speed 9 knota.

TIME BEARING RANGE
Ml TO00 150 degrees T miles
M2 1018 152 degrees 6 miles

Determine the smallest course change Necessary for the target
ship to clear astern with a CPA of one mile. ~Course change
will be made at 1024,

P e e 0.6 mile

Relative speed —-—weo—ee . _TTTTTTTTT- 10 knots

TC (target ship) ~-———oe___ T TTTTTTTTTTNS 018.5 degrees

D e e T 10.47or 10.5
knots

New course (own ship) ~-—eecoeeoooo . _________ 067 degrees

Our ship's course 010 degrees.
Our ship's speed 9 knota,

TIME BEARING RANGE
M1 [o[s 1515 085 degrees 7.5 miles
M2 1017 086 degrees 4.9 miles

Determine the speed change necessary, maintalning your ship's
course, for the target ship to clear ahead with a CPA of 1.5
mlles. Speed change will be made at 1029.

et 0.8 mile
Relative speed —-oeeeo_________TTTTTTTTTmoCC 7.1 knots
True course (target shi ) e 330 degrees
True speed (target ship) --em——eee____________"7" 11 knots
New speed of own ship, maintaining same course -- 7.4 knots

Our ship's courase 34p degrees.
Our ship's speed 11 knots,

TIME BEARTNG RANGE
M1 TG05 egreas es
M2 0935 288 degrees 12 miles

Determine our ship's new course required for the target ship to
¢lear astern with a Qps of 3 mlles. Oupr ship will increase
SSEEd to 15 knots. Time of course and speed change will be
0045,

O o 0.5 mile

Relative speed ~--ee . ________ 777777777 m- 18 knots

True course (target shi Y s DT 068 degrees

True speed (target ship) -mm———-—__ _______ - 77" 15 knots

New course at 15 knots <--—___Z_J 17T TITTTTTTOC 008 degrees or
00T degrees

Our ship's course 1igs 340 degress.
Our ship's speed 1is 12 knote.

TIME BEARING RANGE
Ml [82:5200) 320 degrees T8 mlles
M2 0430 321 degrees 14 miles
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CPA =———m=—-=—m=———===——ss——msomsmome oo 1 mile

Relative speed -—----—-—=m--ms=oswmoomoT 24 knots

True course {target shilp) -------=------ 117 degrees

True speed (target shlp) -----=-----=—-= 13,8 kmots or 14 kmots

New CoUrSe ————mm==—=m———=o---mmmssosssss 024 degreea or 023
degrees

Our ship's course 1s 252 degrees.
Qur ship's speed 1s 16 knots.

TIME BEARING RANGE
ML T308 egrees o0 mlles
M2 0328 154 degrees 14.5 miles

Determlne course change required for the target ship to clear
astern with a CPA of > miles. Course will be changed to 0340,

OPA —mmm—m=m—mmm———mm e ms—o—mmmmsm T 0.9 mile
Reletlve speed —w--———--s-—-mmmommmmTo 16.5 knots
True course {target shi ) mmmmmmm 317 degrees
True speed (target shlp) ------—--=-——- 15 knots
New Course ----—=—---===s-sssssossTToTTTs 270 degrees

Our ship's course 035 degrees.
Our ship's speed 14 knots.

TIME BEARING RANGE
M1 T30 egrees T7 miles
M2 1138 9 degrees 14 miles

Determine the new course required for the target ship to_clear
ahead, port to port, in minimum time, with a CPA of 3 mlles.
Course will be changed at 1142,

CPA ==—m——mm—me=w——==— oo Ssmoomsmsom T 1.3 miles
Time of CPA -—-——=—=----=-=—-===-=-ooo77" 1215
Relative speed -—-----—-v----"TTTTTTTT 22.5 knots
mrue course {(target shilp) -----=r----- 261 degrees
True speed (target ship? ------------- 10.4 knots
New course (maintalning gpeed) -—=---- 0h9 degrees
Qur ship's course 13 020 degrees,
OQur ship's speed 13 7 knots.

TIME BEARING RANGE
M1 T700 0G0 degrees 10 mlles
Mz 0715 090 degrees 8 miles

Problem A:
What would be the result 1f our ship's course wWas changed to
ZU0 degrees at 07307

Problem B:
if, instead, we changed our shilp's course to 060 degrees st
0730, what would be the result?

Closest Polnt of Approach (CPA) -—-==-====—"" 0 {Coll. Course}
Relative speed (RS? ————————————————————————— B ¥nots

Tme Of CPA —-—m—=m-—==—<===-=m=so-smosoeT T 0815

Trie course Etarget ship) ~—-—--—-—==-——===-= 812.5 degrees
Tmie speed (target ghip) =—--—-==-—=======""< .6 knots
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. q.

15. Q.

Problem A:

NeW CPA o m e oo 0 {Collision
Course)

New relative speed —-ww-—emeooooe o ______ 3.2 knots

This course change would still result in & colllsion course,
but time of CPA would be mich later, 0921 instead of 0815.

Problem B:
NoW CPA — e 1.5 miles
New relative speed ——-wemee_________ " TTTTT7T 12 knots

This course change will permit the other ship to pass ahead,
wilth a8 CPA of 1.5 miles. It will also 1ncrease the relative
speed and thus speed up the time of CPA, now 075G,

Our ship's course 1s 160 degrees.
Our ship's speed 1s 5 kmots.

TIME BEARTNG RANGE
M1 500 Z60 degrees I0 mlles
M2 0510 260 degrees 8.7 mlles
Problem A:

What would be the resylt of changing our ship's course to 180
degrees at 05209

Froblem B:
If, Inatead, our ship's course was changed to 220 degrees at
0520, what would be the result

Closest point of approach (CPA) ——m e ___ 0

Relative speed —mm-o—eeo_ o 27 TTTTTTTTTTTT 7.8 knots

Timwe Of CPA =-eeee o TTTTTTTTTTT 0616

Target ship's true course ~--ee--meoo— oo 105.5 degrees

Target ship's true 8Pe6d - __ 10 knots

Problem A:

NeW CPA —mmee e 0 {Colliaion
Course)

New relative speed —ww-eem—o_____________ 9.6 knots

This 1s st1ll a collision course, with an increased relative
speed and an earlier time of CPA, 0607.

Problem B:

NOW OPA commeeee e 1 mile
New relative speed ——m-oeeo o __ T TTTTTTTTTC 12.6 knots
Time of CPA ——ommemee [ TTTTTTTTITO 0554

The other ship will now pass ahead with a CPA of 1 mile,
relative speed 1s increased, and time to CPA 18 shortened,

Qur ship's course 1s 180 degrees,
Our ship’'s speed 1z 16 knots,

TIME BEARTING RANGE
M 05075 182 degrees es
M2 o412 182.2 degrees 16 miles
M3 o418 182.6 degrees 14 mlles

Determine our ship's course change for the target to clear
ahead, port to por » 1In minimm time, with a CPA of 3 mlles.
Qur shlp's course will be changed at olzy,
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Closest point of approach =—--==r-—==——=--=-" 0.6 mile
Relatlve speed -———===r——-—m-——=—mo—msmTmooeTE 20 knots
True course of target shlp ----—-—--—-==-"—=" 000 degrees
True speed of target ship -------------====-< 4 knots
New course of our ship, malntaining

same speed ----———----—wssmoooSSeossmTTo 202 degrees

Qur ship's course 1s 310 degrees.
Qur ship's speed 1s 1 knots,

TIME BEARING RANGE
Ml TI0O 210 degrees T5 mlles
M2 1110 310 degrees 12 miles

Determine the followlng:

Closest polnt of approach (CPA)

Relative speed

Time of CPA

True course of target ship

True speed of target ship

What action would you take, assuming your course change at
1120 and a CPA of 2 miles?

Closest polnt of approach —--—----==----= 0 {Colliaion Course)
Relative speed ———-=——====--——=mooms=so=s 18 knots

Tme of CPA -——r——s==r--==wo—--——-=o=oo2 1150

True course of target shlp ----—--r——==="- None, statlonary
True speed of target ship ------—==--->-- None, statlonary

Note that our ship!s speed and the relative speed are both 18
knots and that our ship's course and the relatlve course are
reciprocals. Therefors, the target must be a statlonary ship
or object. Haul off to pass well clear, depending on see room.
Check the chart carefully for a lighthouse etc. 1in the areea.
For a CPA of 2 miles with 9 miles to run and changlng course
at 1120, 13 degrees to elther side, preferably to the right

1f searoom, will put you 2 miles off. New course 323 degrees.

The ANDRE& DORIA was on true course 268 degrees, speed 21.6
knots when she plcked up the STOCKHOLM by radar as follows:

1045 272 degrees range 17 milles
1051 274 degrees range 13 miles

Course change will be made at 1054 .

Determine the new courae for the DORIA to steer in order to
slear the STOCKHOIM, port to port, with a CPA of 3 mlles.

QPA ——mm—emmmm—mm—m—mm———mmss oSS oo os oo 2 miles (at 1111)

Relative speed —-——==m-—=--———=-moomsmomoTET 39 knots

STOCKHOLM's true coursg —-—=--—-—-—-==="--=777 0Bl.5 degrees

SPOCKHOIM'S true speed ——--==--—==-=====——== 17+ knots

DORIA's new course for CPA of % miles -=----= 315 or 314 degrees
maintaining 21.8
knots speed

The STOCKHOLM steering 091 degrees true, speed 18 kmots,
plcked up the ANDREA DORIA on her radar scope as follows:

1054 bearing 089 degrees range 12 miles
1100 bearing 0BT degrees range 8 miles
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Determline the new course for the STOCKHOLM to steer in order
to clear the DORIA, port to port, with a CPA of 3 mlles,
changing course at 1103.

A CPA o 0.9 mile (at 1112)
Relative speed ——————eemme 40 ¥nots
New course —m——m e __ 141 degrees, main-
taining 18 knots
apeed

19. Q. The SANTA ROSA on true course 010 degrees, speed 21.5 knots
Plcked up the VALCHEM on her radar 3cope as follows:

2:52 bearing 018 degrees range 4.9 miles
2:55 bearing 020 degrees range 3.0 mlles

Determine the SANTA ROSA's new course necessary, at 2:55, to
clear the VALCHEM, port to port, with a CPA of 2 miles.

A CPA memmo e 0,3 mile
Relative speed ————-——ooee o ___ 28 knota
New course -—-vemmmmemmm e __ 091 degrees, main-
tailning 21.5 knots
(See plot on peges 5-128 and 7-87.) speed

B. Application. Have the group take and plot ranges and bearings of any
shlps encountered and determine all appropriate data. Demonstrate and have the
group use the Fraser Luminous Maneuvering Board and the Reflectlion Plotter, where
20 equipped.

VI.  REFLECTION FLOTTER (MSTS Magazine Sept. 1958 Reprint)
(See page 5-130.)

NOTE: Studies are belng made to develop and test a radar data computer which

would be used to store Informaticn on a number of radar targets and to compute
the course and speed, the CPA, and time to the CPA for each target as well as

to glve warning when danger of collision exlsta,
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CHAPTER 6

ENGINEERING CASUALTY CONTROL - For Englneering Personnel (Lesson Plan)
Section 6.1
INTRODUCTION TO ENGINEERING CASUALTY CONTROL

I. Objectives IV. Presentation
II. Materials V. Summary
ITI. Introduction VI. Test and Appliecation

I. OBJECTIVES.

A. To develop an understanding of the principles relating to englneering
casualties.

B. To stress the Importance of englneering personnel's responsibilities
in the prevention and control of englneering casualties.

C. To ald responsible engineering personnel plan practical engineering
casualty control exercises and drills.

IT. MATERIAIS.
A. Tralning Aids.
. Ship's standard station bill.
Chief engineers' organization mamual.
. Machinery and equlpment operating Instructions.
Machinery history and record carda.
Englneering log arnd machinery operatling data record sheets.

. FEngineers! work books.

~N w1 F o RN

Ship's tralning log,
B. TReferences.
1. COMSTS INSTRUCTION P3120.2B, Chapter 2, Section 8.

2. BUSHIPS Manual, Chapters 41, 42, 51, 60 to 65 inclusive, and
Chapter 88, Section IIT.

3. COM3TSPACAREA Englnesring Casualty Exerclse Book.
4, Manufacturers' Instruction and Operating Manuals.
5. 8ection 1.6, Engineering Casualty Bill.

IIT. INTRODUCTION.

A3 Introduce self and subject (Introduction to Engineering Casualty
Control}).
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B. Define "Engineering Casualty Control" as action to prevent or to minl-
mize and correct those fallures of the main and auxlllary machinery, and the
electrical and plping systems of the ship which can be controlled and repalred
at asea.

C. Outline the scope of Chapter 6 as:
6.1 Introductlon to Englneering Casualty Control.
6.2 Boller and Boiler Feedlng Machlnery Casualtles.
6.3 Casualtles of Engine Room Machinery.
6.4 Electrical Casuslty Control.

D. Outline scope of leason.
1. Objectives of englneerlng casualty control.
.2. Alds for controlling engilneerlng casualtiles.

E. Arouse 1Interesat.

1. The maln reagons for establishing an englneering casualty control
program are to overcome the lnattentlon of englneerlng personnel to standard
operating procedures, and fo assure the proper malntenance and operatilon of
equlment and systems. .

2. The slze of shlp and the type of propulsion will determine the
amount and slze of equlpment for which englneering personnel are responsible.
Textbooks have not been able to keep up with the developments 1n marlne deslgn
and appllcaticn. For instance, 1n the early days followlng the salling ship
era, steam was lntroduced as a great advancement in shlp propulsicn. It was
thought by many englneers at the time that no other satlsfactory means of pro-
pulsion could be developed. Then, Dlesel motor ships came 1nto the plcture
and many llcensed steam engineers shipped 1n them solely to galn experlence and
an addltional license. Now, the first nuclear merchant ship, the SAVANNAH,
Incorporates an entirely new concept of developlng steam. Thls, of course, will
requlire addltlonal training and another license or endorsement for englneering
perscrmel who wlsh to sall in thls type of shilp.

3. Experience, llcenses and endorsements mean nothing if personnel
are lnattentive to thelr dutles and responsiblllties, for an effectlve englneer-
ing casualty control program 1s the best insurance for a ship's successful
operatlon.

4. Englneering casualty control reaches its maximm efficlency
through a comblnation of sound deslgn, careful inspection, thorough plant maln-
tenance, and effective tralning and crganlzation of personnel.

IV. PRESENTATION. Because of the many facsts of englneering casualty control,
only general aspects wlll be covered here. For more detall, it is suggested
that the references be used as guldes.

A. Objectives. The objectlves of englneering casualty control are to
assure:

1. Proper malntenance of bollers, propulaion and auxillary machinery,
electrical machinery, lighting, intericr and exterlor commnications, firemain
supply and mlscellansous services.

2. Prevention or minimizing of personnel casualtles and damage to
vlital machinery.
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B. Controlligs Engineering Casualties, Knowledge 1s the keystone of ef-
fective englineerinig casus ¥ control. & detalls of the engineering Installa-
tlon and thorough Instruetion 1in normal operating procedures are important in

breventing and controlling englneering tasualties. Thisg 1g accomplished through
instruction, demonstrations, and driills. Although drills should be as realistic
83 possible, the state of training and technical abllity of the crew mist be
taken into conslderation. Possible errors and the resulting consequences mast
also“be vlisualized bhefore attempting simulated drills., To prevent damage, "

shutting down of machinery and equimment. Qthep vitally Important aids for
controlling engineering casualtles are:; :

1. The chilef englneers' departmenta] organization chart, which dele.
gates individual responalbllities rop the operational malntenance of machlnery,
equipment and aystems.

2. The Englneerg: Workbook which Provides fopr maintaining records of
completed repairs angd Inspections.

3. Machinery history cards, record cards, manufactureps! manusls and
Instruction books. These guldes show when 3ervice and repsir have been made to
ﬁachinery, equipment and Systems; alsw, when next inspection 1g due, the loca-
tion of parts and the f1inal assembly,

4. The Posting or operating and safety instructions adjacent to
machinery,.equipment and systems. If these instmictipns are followed correctly,
Personnel and englneering casualties should be avoided.

C. Action in lneering Casuslties. Engineering casualties octcur as g
result of e eT personiiel or mater allure., I g casualty cceurs, immedi-
ate remsdial action mist be taken by the englneering watch Personnel as follows:

1. If the ship 1s operating in open waters, the bridge and the chier
engineer mist be notified. 7Tt 1g then imperative and permissible to secure the
affected equipment before serlious damage occcura.

2. I operating in restricted waters, 1t ig Imperative that continuity
of service be maintained, Damaged units mist be removed from service and stand-
by or alternate units put into operation befope searching for the cause of
trouble,

3. EBven though 1t 1s expected that the énglineering personnel in M3TS
ships have the "know how" to cope with a1l types of engineering casualties, g
continuing training program using this chapter and the references listed herein
mist be used to maintain the high degree of operational readiness rop which
M3TS 1s noted.
V. SUMMARY. Review key factors 1in englneering ca3ualty control.

+ The englneering organization; specific responslbilities of Individusls
covering maintenance, inspections, etc.; keeplng of records and operational dats

B. Englineering operation Personnel's knowledge of the engineering plant
and systems. '

€. Training of operating personnel 1n énglneering casualty control methods,
IV. TEST AND APPLICATION,

A. Test. Use these and additlonal questlons a3 an opgl qulz,
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1. Q.

A.

2. Q-

A.

3. Q.

A.

k., Q.

A.

5. Q.

6. Q.

7. Q.

A.

8. Q.

A,

9. Q.

A.

10. Q.

A.

1.54
1

What are the principal objectlves of engineering casualty
control?

To prevent, minimize or correct the effects of operatlonal
failures of the main and auxlllary, electrical and plping
systems of shlps.

How does englneering casualty control attain 1ts highest
degree of effectiveness?

Through casualty preventlon. By a combination of gound deslgn,
careful inspectlon, thorough plant maintenance, and effective
organization and tralning.

What 1s the purpose of the chlef englneer's departmental
organlzation chart?

To delegate responsibllitles coverlng the operatlonal maln-
tenance 1nspectlons for various machlnery, equipment and
gystems.

Tor what purpose_are machinery hilstory, record cards, manu-
facturers' manuals and instructlon books malintained?

To gulde englneering operatlng personnel as to when machlnery,
equlpment and systems require servlice and repalr, and for
location of parts and final assembly.

Where should operating instructlons for machlnery, equipment
gnd systems be posted?

Adjacent to the machinery, equlpment, and systems.
What two fallures contribute most Lo englneering cagualtles?
personnel fallures and materlal fallures.

When maneuvering in prestricted waters, 1t 1s jmperative that
continulty of servlce be malntalned. How can this be done?

Damaged units must pe removed from service and atandby or
alternate unlts pat into operatlon pefore searchlng for the
cause of trouble.

what are the objectlves of englneerling casualty control?

(1) The proper malntenancs of bollers, propulsion and
auxlliary machlnery, lighting, interlor and exterlor communl-
cations, flremaln gupply and miscellansous services.

(2& The preventlon or minimizing of personnel casualties,
and secondary damage tO vital machinery.

whaet 1s consldered the "geystone" of effective casualty
control?

Complete knowledge of the engineering installation and the
normal operatlng procedures.

What conslderatlons and precautlons should be taken when con-
ducting a realistle casualty drill?

(1) The state of tralning and ablility of the crev.
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CHAPTER 6
ENGINEERING CASUALTY CONTROL - For Enginecring Personnel (Lesson Plan)
Section 6.2

BOTIER AND BOILER FEEDING MACHINERY CASUALTIES

I. Objectives IV. Presentation
IT. Materlals V. Summary
ITT. Introductilon VI. Test and Application

I. OBJECTIVES.
A. To explain typical boiler and holler feeding machinery casualties.
B. To instruct engineering perscnnel in the basic procedures and standards
to follow 1In controlling and minimizing major and minor boller and boller fesd—
Ing machinery casualties.

C. To emphasize the Importance of observing sound englneering and safety
practlces when performing casualty contrel remedial action.

IT. MATERIALS.
A. Tralning Aids.
1. Ths chief englneers' crganization manual.
2. Englneers' standard watch list.
3. The machlnery and equipment operating instructions.
L. Manufacturers' instruction and operatlng manuals.
5. MSTSPACAREA Engineering Casualty Exerclse Book.
6. S8hip's blue prints.
B. References.
1. OCOMSTS INSTRUCTION P3120.2B, latest edltion, Chapter 2, Sectlon 8.
2, B8ectlen 1.6, Engineering Casualty Bill.
3. BUSHIPS Technlcal Manual, Chapters 51, 55, and 56.
4. Engineering Operating and Malntenance (NAVPERS 10813-a).
5. Malntenance Manual, M3TSPAC INSTRUCTION 4700.3.
6. TU. 3. Coast Guard Regulations.

T. Bafety Manual for Marine 011-Fired Watertube Bollers, Natlonal
Safety Councill.
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IIT. INTRODUCTION.

A. Introduce self and subject - Beller and Boiler Feeding Machinery
Casualties.

B. Establish scope or lesson as Including the remedlal actions to be
taken by engineering personnel for the followlng casualtles:

1. Low water in the boller.
2. Maln feed pump fallure.
3 Ioss of fuel oll pressure.
4, Demaged tube or boller pressure part.
5. Hlgh water in the boller.
6. Forced draft blower fallure.
7. PFallure of automatle combustlon control.
8. Water in the fuel oll.
9., High salinity in the boller water whlle steamlng.
0. Broken water gage glaas.
11. The brick work or plastic falls out of the boller furnace wall.
12. Flareback.
135, Stack uptake flres.
14, Boller casing filres.
C. Arouse Interest. The primary cause of englneering casualtles 1s the

inattentlon of englneering personnel to standard operating procedures and to
malntenance of equlpment and systems.

1. For 1nstance, hecause a nlight relief engilneer 1n the USNS SCHUYL-
KTIL thought he saw water in a gage glass, the Government pald $58,000 for
boller repalrs. Had the glass been blown down with steam, thls could have been
avolded.

2. In another case, the relleving chlef engineer did not famlllarize
himself with the critical conditlon of the starboard boller in the USNS MARINE
FIDDLER prlor to the acceptance of the shlp, and the rellef nlght englneer dld
not ascertaln reasons for the rapid drop in the boller water before llghting off
the boller a second tlme during the day. The boller suffered severe damage, re-
sulting in a $96,000 cost to the Government for repalrs.

3. Bollers may he compared with the human heart In that both supply
energy for propulslon. Therefore, the importance of holler and boller feedlng
machlnery casualty control camnot be over emphaslzed.

IV. PRESENTATION.

A. Inltlal Actlon. In the event of a casualty, several Inltlal actlons
must be taken Immediately. These will lnclude:

1. Notifying the bridge via telephone and/or engineroom telegraph if
the maneuvering capabllitles of the ship are Impalred, or if a change of apeed
13 necessary to ald In correcting or minimizing the casualty.
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2. Notifying the chlef engineer.

3. Controlling the casualty to prevent further damage.

4., Restoring the normal operatlng effectlivenesas of the ship as socon
a3 possible by using isolation or bypassing methods, or by utilizing available
standby units.

* B. Types of Boller Casualtles and the Remedial Procedures Requlred.

1. Low water in the boller. This 1s a major casualty which can serl-
ously damage a boller. It will requlre the following remedlal procedures to
control the casualty:

a. Secure the fuel oll supply to the burners of the affected
beller immediately.

b. Close the feed water check valves.

¢. Blow down the water level gage glass to determlne the true
water level in the boller.

d. BSscure the blower leading to the boller and secure all steam
stop valves of the affected boiller.

€. Reduce the steamlng requlrements of the englneering plant to
the capabllitles of the remaining operating boiler or bollers.

f. Relleve the affected boller of 1ts pressure by the use of the
hand releasing gear of the hoiler and super heater safety valves.

g. No attempt should be made to put the boller back in service
untll 1t has been Inspected for damage from over-heating of the pressure parts.

h. TLet boller cool slowly and carry out instructlons of Bureau
of Ships Technical Manial, Chapter 51.

2. Maln feed pump fallure. This is a major casualty because it will
affect the water IéVel Inm a boller and can result in a boller faillure due to
low water. The effectiveness of englneering watch personnel in controlling this
casualty can alter 1ts classification from a me Jor casualty to a minor casualty.
The following remedial procedures should be taken:

a. Start the standby feed pump, which should have been lined up
in advance and readied for immediate use.

b. The capacity of the standby feed pumps must be consldered, and
the operating load adjusted accordingly.

c. Untll the plant 1s operating satisfactorily, the cause of the
casualty to the feed pump ls secondary.

d. As scon as posslble after the plant is back in normal opera-
tlon, a thorough check of the pump should be made to determlne the cause of the
fallure, and repairs should be made immediately.

3. Loss of fuel ol]l pressure. Loss of fuel oil pressure to the burners
can result in a shutdown of Lhe bollers and machinery 1f not corrected Immedi-
ately. The following corrective actlion by the engineering watch may prevent a
serious casualty from developing:

a. If the fires are out, secure the burner valves and shift the
combustion control to manual.

b. Reduce the boller load to conserve stsam.

€. 35hift the fuel oll pump suctlon to the cther settling tank.

d. If pump fallure, shift to the standby fuel oll service pump.
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e. When the fuel oil pressure is restored, the fires may De re-
lighted and combustlon control placed on automatlc.

f. If the fuel oil pressure cannot be restored at once, 1t may
become necessary to secure the boller_ steam stops to prevent the complete loss
of steam while the cause is belng determinéd and remedies effected.

4, Damaged tube or boiler pressure part. When a damaged tubeg or other
pressure part oF & bOller carrles away, a serious casualty will result. FPropere
control must be employed 1mmediately to prevent secondary casualtles and/or in-
jury to personnel. The following remedial action should be taken:

a. Secure the fuel oil to the burners and speed up the blowers
for carrylng steam up the smokestack.

b. Adjust the boller losad.

¢. Secure the boller stops and release the steam pressure by
operating the safety valves by hand.

d. While the boiler is hot, continue feeding to maintain the water
level except where the fallure was caused by low water level.

e. The blowers may be secured when the pressure has decreased and
the steam 1s no longer escaping Into the flrercom.

f. Allow the boller to cool slowly until a man can enter to de-
termine the extent of damsge.

5. High water in boller. This condltion can cause a major casualty
to main propulsion turbined and turbine generators. Water carrled over with the
steam may lmpinge on the turbine blades causing vlbration, slowdown and possible
broken blades. Therefore carry-over must not be allowed to occur. The following
remedlal action should be taken:

a. Close the boller feed checks.

b. Adjust the boller load.

¢. It may be necessary to cut out the boller and use the bottom
blow to lower the water level. Blow the gage glass frequently to determine the
true water level. Never blow down the water-wall headers.

d. Check the feed pump pressure regulator, the water level regu-
lator, and adjust or repalr them before returning the boller to the line.

6. Forced Araft blower fallure. A loss of sair pressure for combus-
tilon wlll cause the boller to pant and possibly create a casing or beller mount-
. ing casuslty. The following remedial procedures should be taken:

a. Secure the oll to the burners.

b. If two blowers are in operation, speed up the unaffected
blower and open the crossover dampers, if so fitted. If avallable, put the
standby forced draft blower into operation. Reduce the speed to meet the
lower steaming rate.

¢. Purge the furnace thoroughly wilth fresh air and relight the
fires using a torch.

d. Where the draft is insufficlent for all bollers, secure the
affected boiler and operate at a reduced speed.

e. It may be posslble to operate the boller on natural draft for
an auxillary steam supply.
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7. Fallure of the automatic combustlon control. When the automatic
combustlon control falls, The alr-oll ratlio may become unbalanced and cause
gerlous secondary casualtles. TUnless proper correctlve measures are taken
Immedlately, the steam pressure will be reduced, possibly resulting in the loss
gf maln propulsion and auxiliary machinery. The followlng remedial actlon should

¢ talken:

a. Shift to direct manual control.

b. Regulste the alr supply leading to the furnace by use of the
hand lever and locking device on the forced draft dampsr control.

e, Adjust the fuel oll pressure by use of the hand jack on the
fuel o1l control valve, or through use of the control valve bypass.

d. Regulate the water level in the boller by use of the feed water
control valve hand jack, or by the maln or auxillary feed checks,

e. If the steam pressure ls reduced considerably, 1t may .be neces-
sary to slow the main engline untll the pressure 1s restored.

f. Check ocut the control system thoroughly. When repalrs have
been made, the unlt may agaln be shifted to sutomatic control.

8. Water In the fuel oll. This conditlcn may lead to g casualty which
wlll require seciring the maln propulslon and auxlliary machinery. This may be
averted 1f prompt actlon is taken by the engineering watch personnel., The fol-
lowlng remsdial actlion should be taken:

a. 3hift the fuel oll pump suctlon from low to hilgh suctlon, or
shift to the cther settling tank.

b. 1If the fires continue to sputter or go out, slow the main
englne to conserve steam,

c. Put the fuel o0ll transfer pump on the low suctlon of the
contamlnated settling tank and pump overboard 1f at sea, or into the sludge
tank, cofferdam or empty fuel oll tank if in port.

. d. Small amounts of water may be burned out If the fires can be
kept burning.

. High salinlty 1n the boller water while steaming. This condlition
wlll result 1nm the asevere priming and scallng of the boller shell and tubes. It
may alsoc lead to boller casusltles or secondary casuglties due to the carry-
over to the mailn and auxlliary machlnery.

a. High salinity may result from salt water leaks In the following:
(1) Main and/or auxiliary condensers.
(2) Salt water ccoled air ejectorsa.
(3) D1st1lling plants.
{4) Salt water cocled gland exhsust condsnsers.
b. High salinlty may be detected before a casualty occurs, by:
{1) High reasding of the salinity indicators.
{2) 1osa of superheat.
(3) Chemleally testing the boller water.
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c. When high salinity 1is detected, the following procedures should
be followed:

(1) Reduce the boller load to prevent priming.

(2) Remove the bollers from the llne one at a time and freshen
up by use of the bottom blow and by feedlng with uncontamlnated water.

(3) Do not let the water get below a safe level In the water
gage glass.

(4) Locate the source of salinity and correct the cause.

(5) Compound the bollers to restore the chemlcal ratio within
the bollers.

(6) The bollers may be put on continuous blow to the evapora-
tors when steamlng.

{7) When salinity has been reduced to a safe level, restore
the plant to normal operatlon.

10. Broken water gage glass. When a water glass on a boller carrles
away, serlous Injury may resull to personnel close to the gage glass. Remedlal
actlon should be as follows:

a. Secure the top and bottom of the water column of the damaged
glass by using the qulck closing valves. (Pull chains.)

b. Qpen the draln on the water column of the broken glass.

¢. Remove the broken gage glass assembly and replace 1t wilth a
properly assembled gage glasa.

d. TUse the other gage glasa to malntaln the proper water level.

11. The brickwork or plastic falls out of the boller furnace wall.
When thls casugIfy occurs, the boller casing Is subjected to overheating, and
may result In severe warplng. If this condltlon 1s notlced 1n time, a serlous
casualty may be averted by the followlng actlon:

a. oecure the fuel oil to all burners on the affected bcller.

b. Reduce the steamlng load on the boller and cut cut the affected
boller, .

¢. If 1t 13 necessary to contlnue operating the boller, the burn-
ers adjacent to the brick or plastic fall-out should be sscured to avold any
poaslble damage to the boller caslng.

d. When the boller has cooled suffleclently, the brickwork or
plastic may be patched, and the boller put back on the lilne.

12, Flareback. Thls casualty may cause 1lnjury to personnel, damage
te the btoller and rittIngs, or fires In the uptakes or casings.

a. Thls casualty may be the result of:
(1) Temporary interruption of the fuel supply.
(2) Insufficlent draft. .

(3} Unburned combustible gases in the furnage, uptakes, or
alr casings.
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(4) Pressure in the furnace momentarily exceeding that of the
alr casing. :

{(5) Fallure to use a torch when relighting a fire.
b. Remedlal actlon should be taken as follows:

(1) Close the qulck-closing master oll valve leading to the
burner manlfold and the burner oll supply valves.

(2) Reduce the load on the bollers and, after carrylng out the
initlal actlon in paragraph IV.A., cut out the boller.

(3) Use firefighting equipment 1if neceasary.

{4} Adjust the feed check valves or stop the fesd pump as
necessary.

{5) Speed up the forced draft blowers to clear the furnace.

(6)* Inspect the affected boller for damage and test 1t prior
to returning 1t to service.

1%. Stack uptake flires. A casualty of thls nature wlll reduce the
steaming capacIty and will burn out the alr heaters and econcmlzers 1f fitted.
It 1s 1mportant that soot does not accumilate In the uptakes. The regular use
of soot blowers and the periodic cleaning of the stack and uptakes will accomp-
1ish this.

a. Stack uptake fires are caused by:
{1} Poor and incomplete combustion.

{2) Accumilation of soot due to insufficlent soot blowlng
and cleaning of tubes and uptakes.

{3) Defectlve soot blowers, or the lmproper sequence of tube
blowling.

b. The following procedure should be followed Immedlately upon
detecting a flre 1n the uptakes:

(1) Sscure the oll supply leading to the burners and close the
alr reglsters.

(2} Secure the forced draft blower on the affected unit, or
close damper.

{3) Reduce the load on the bollers as necessary and cut out
the boller, maklng sure that the superheater clrculating line 1s open.

(4) Ralse the water level as high as 1s practlcal to insure
that the pressure parts of the boller are fllled with water.

o (5) Carefully open the uptake door and smother the flre using
C0“ or a hose equipped with a fog spray nczzle. The seml-flixed COZ system iIn
the fire room may be used.

(6) DO NOT USE THE STEAM S00T BLOWERS at thls tlme, because
severe gas exploslon may result.

(7) After the fire 1s out, Inspect the area thoroughly before
returning the beller to the line.
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14. Boller casing fires, These flres are csused by unburned combus-
tible materlal accumlating In the casing, usually from dripping or leaking
burners. The following procedure should be followed in the event of & boiler
caslng fire:

a. 3Jecure the fires In the affected boller immediately.
b. Secure the forced draft blower and close the alr reglsters.
¢. Reduce the load on the boller as necessary.

d. Turn on the smothering steam leading to the alr casing
contalning the fire.

e. Cut out the affected boller, making sure the superheater
clirculating line 1is open.

f. After the fire 1s extingulshed, examlne the alr casing
thoroughly to determine the extent of damage before returning the boller to the
line.

Determine ths source of accumulation of combustible material
in boller casing and take corresctive action.

V. SUMMARY. Review key aspects of boller and boller feeding machinery
casualtlies.

A. Personnel Faillures.

1. Improper malntenance.
2. Inattentlion to standard operating practices and procedures.

B. Material Fallures. Breakdowns by deterloration not due to personnel.

C. Initial Action.

1. Notify the bridge of all casualtles requiring speed changes or
casualtles affecting the meneuvering capabilities of the ship.

2., Notify the chlef engineer.
3. Contrcl the casualty.
L. Restore the shlp to normal operation as soon as possible.
D. Types of Casualties and Remedial Action. Review briefly the key
Eg%?gg:of fgggT6II6?IﬁETBBTIEF—Eﬁa_EBIIEF_ﬁEEHIEEry casualtlies and remedial

Low water in the boiler.

Main feed pump faillure.

.

. Loss of fuel oll pressure.

Damage to pressure part.

High water in the boiller.
. Forced draft blower fallure.

Automatic combustion control

os B S A L S I v T

Water 1n the fuel oil.
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Hlgh salinlty 1n the boller.

The water glass carrles away.

The brlck or plastic falls out of the furnace wall,

Flarebacks.

Stack uptake fires.

Boller casing fires.

E. Prompt Actlion. Stress the importance of prompt action and proper
procedures in correcting or controlling a casualty. There 1sn't time, 1n a
boller casualty, to open the book and determine the proper actlon. You've got
to know thls 1n advance.

VI. TEST AND APPLICATION.

A, Test.
1. Q.
A,
2. Q.
A.
3. Q.
4. q.
A,
5. Q.
A.
6. Q.
A,
7. Q.
A,

Use the following and additlonal questlons as an oral qulsz.

What 13 the result of improper malntenance or lnattention to
atandard operating procedures?

Operating fallures.

What 1niltial actlon must be taken when an englneering casualty
ocours?

(1) If the maneuvering capabllities of the ship are lmpalred
or 1f speed changes are requlred when correcting or minimlzing
the casualty, the brldge must be notifled immedlately; by
telephone and/or the engine order telegraph.

Ee Notify the chilef englneer.

%) Control the casualty to prevent secondary effects re-
sulting from the casualty.

(4) Restore the ship to 1ts normal operating effectiveness as
soon as possible by 1solating and bypassing methods and/or by
using avallable standby unlts.

Upon the discovery of a loss of water level in a boller, what
1s the first actlon that should be taken?

Secure the fuel oil supply to the burners lmmedlately.
How may a maln feed pump fallure affect the bollers?

A main feed pump fallure may cause a low water level 1n the
bollers, resulting in the loss of the bollers from overheating.

If the main feed pump falls, what should be done to insure a
supply of boller feed water?

The standby feed pump should be lined up and ready.

If the fuel oil pressure to the burners cannot be restored at
once, 1s 1t advisable to secure the boller steam stops? Why?

Yes, to conserve steam whlle the cause is belng determined and
the remedles effected.

When a boller pressure part carrles away, why 1s it necessary
to speed up the blowers?

The blowers must be sped up to carry the steam up the smoke-
stack, thus keepilng it out of the fireroom.
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8.

10.

11.

12.

15.

14,

15.

Q-

A,

What 1s the prime danger of hlgh water level 1n the bollers?

Water meay carry over wilth the steam and impinge on the turbine
blades causing vibration, slow down, and possible broken blades.

What condltion would indicate a forced draft blower fallure?

Low pressure on draft indlecator, black smoke and boller
panting.

When the automatic combustlon control falls, what must be
done to regulate the fuel oll pressure?

After shiftlng to the direct manual control, the fuel oil
pressure may be regulated by the use of a hand jack on the
fuel oll control valve or by the control valve bypass.

When water in the fuel oil 1s encountered, what initial
action should be taken?

Shift the fuel oll pump suction from low to high suction, or
shilft to the other settling tank.

How may salt water contaminate boller water, and how 1s 1t
detected?

Salt water may leak Into the condensate through the main or
auxlllary condensers, salt water cooled alr ejectors, distil-
ling plants, or through salt water cooled gland exhaust con-
densers. It may be detected by the high reading of ths
sallnity indlcator, by loss of superheat, or by chemlcally
testing the boller water.

List at least three causes of a flareback.

2) Insufflclent draft.

3) Unburned combustible gasses in the furnace, uptakes, or
alr casing.

(4) Prossure in the furnace momentarily exceeding that of the
alr casing.

(5) Fallure to use a torch when relighting fires.

gli Temporary interruption of the fuel supply.

An accumilation of soot due Lo insufficlent soot blowlng and
inadequate cleaning of tubes and uptakes may lead to what type
of casualty®?

3tack uptake fires.

Would it be advlsable to use steam soot blowers on stack up-
take flres? Why?

No. A severe gas explosion may result.

B. APPLICATION. Check engineering personnel's identification of these

€3 and ablllty to contrel them during required Practical englnecr-
Ing casualty control exerclses and drills.

boller casua
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Boiler Fires

By Cdr. H. W, A. Derlin, USN
Boilers & Heat Exchangers Brach

Buteau of Ships

Those who have seen an uncontrolled boiler fire,
or its results, know that it is a serious matter. Dam-
age ranges from minor casing distortion up to com-
plete boiler desrruction,

Disregarding the controlled firing for which the
boilers were built, there are basically two sorts
of undesired fires: those contained within the air
casing, and those contained within the furnace and
gas passages,

Of the first type—in boiler casings—these ordin-
arily occur as a result of oil accumulations within
the casing which originate from burner drips. There
are, of course, those exceptions where trash remains
under a boiler after workmen leave or where accumu-
lated 0il in a furnace actually leaks theough floor
refractory and defective brickpans, All of these
sources can be eliminated by proper inspection.

The greatest offender, burner drip, can be con-
trolled by: proper burner assembly, maintaining
clean tips, insuring complete shut off of idle burners
and keeping poke holes clear. Air casings are pro-
vided with illumination and periscopes where neces-
sary which permit surveillance of the drip area to
insure detection of any oil that may accumulate un-
der burners. Of course, failure to maintain these
aids in working order is like allowing your insurance
to lapse. Innumerahle boilers have been observed
to have these safery aids so neglected as to make
them useless., As an assist to proper viewing of
the drip area, white painting of the region is recom-
mended. Alumicum paint is next best.

Extinguishing a casing fire is relatively simple,
provided that the installed steam smothering system
has been properly maintained. All that is necessary
is securing fires in the furnace to permit securing
the blowers and turning on the smothering system
steam. If your insurance is paid up; i.e., smother-
ing system intact and operable, this will defeat
the fire, Stubborn fires that may reflash due to
gross accumulations of oil in the casing can be sub-
dued by steam and secured by introducing foam
througb the various inspection ports on the boiler
front.

COMSTSINST 3541.54 CH-8
20 July 1964

Obviously the firse line of defense must be work-
able. Smothering lines have a teadency to rust in-
ternally and this both weakens the pipe and plugs
the distribution holes. Testing at regular 600-hour
fireside cleaning intervals should include poking
the holes clear with a piece of stiff wire, removal
of the cap from the end of each run of distribution
piping and blowing through with steam to remove
loose accumulations. Follow this by reinstalling
the pipe caps and testing the system with full
available steam pressure. Mitrors can be used to
observe discharge from the distribution pipe and can
be best observed if condensate is allowed to ac-
cumulate in the steam line before testing. It is
simply easier to see water discharge than steam
discharge.

A more serious fire is the uncontrolled fire that
occurs within the fumace or gas passage. During
1962 chere were at least two fires so disastrous
as to totally melt the generating tubes and econo-

mizers, In one instance, even the mud drum was
bumed. This fire is believed to have originated in

a heavy soot formation which was deposited in gas
passages during a protracted period of incomplete
fuel combustion.

The other serious casualty also resulted from im-
proper combustion but, in this case, the cause was
directly determinable. A burner had been installed
with no sprayer plate and simply poured a large quan-
tity of oil onto the furnace deck. Despite heavy
black smoke, it took this crew nearly an hour and a
half to locate the offender. At this time, burners
were secured but the fire continued. Assuming that
this was a casing fire, the boilerroom crew wrapped
up the boiler—fuel, blowers, feed stops, steam stops
and all, Since the fire continued to rage within the
boiler and no cooling fluid (water/steam) could flow
through the tubes, the boiler naturally burned down,

These fires were preventable. Even after fires
started, major boiler damage was preventable.

Prevention of Fire

The fires were preventable in that proper combus-
tion can be maintained in all Naval boilers. Admit-
tedly, someone has to check on furnace conditions
from time to time. Black smoke is certainly a
strong indication that the boiler is not digesting
its fuel properly. Black smoke is a soot maker.
Soot will burn like coke and if allowed to accumu-
late in the upper reaches of a boiler, it may burn
where there is no refractory to contain it. Routine

(REPRINTED FROM BUSHIPS JOURNAL, JUNE 1963)
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observations of stack discharge, and smoke peri-

scopes and through fumace peep holes can be relied

upon to detect improper combustion. Correction,
however, must be more prompt than the occasion
where it is reported to have taken an hour and a
half to find a bumer with no tip installed.

Cleanliness in boilers is essential, not only for
economy and good operation but to eliminate
sources of fire. Economizers should always be
inspected and cleaned following any period of
known bad combustion.

Prevention of Damage

There is bound to be some damage from an un-
coatrolled fire. It is even possible that more dam-
age will result from firefighting than from the fire.
However, it should be possible to minimize the
damage by prompt and proper treatment.

Experience has shown that economizer (soot)
Fires invariably occur immediately after a boiler is
either lit-off or secured. These ate pericds when
the economizer tubes may be dry due to failure to
test feed-pump line-up prior to light off or drainage
of the economizer to the steam drum after securing.
So long as water remains in the economizer tubes,
it is practically impossible to amain the neces-
sary ignition temperature.

Similarly, with uncontrollable fire in a furnace,
fluid flow must be maintained through the waterside
circuits to prevent tubes from reaching destructive
temperatures.

The use of blowers must be decided by the loca-
tion of the fire. If in economizer or uptakes, blow-
ers should be stopped so as to help smother the
fire. If the fire is from an oil bath in a furnace,

a moderate air supply should be maintained to pre-
vent soot formation in the economizer area. If

the fire is in the boiler casing, blowers should be
secured. In any case, however, feed warer flow
should continue. If the boiler has pressure, con-
tinue to extract steam. Steam may be delivered

to the normal system, to the superheater protec-
tion system, to high pressure dmains or even to
bilge. If there is no pressure on the boiler, drains
to bilge can be opened to maintain a flow of water
through the waterside circuits even though super-
heaters are flooded. So long as water is kept
within the tubes, they cannot be damaged by the
fire (provided, of course, that watersides are not
so heavily scaled as to prevent heat transfer).

In controlling a boiler fire, the most immediate
problem is to locate the fire. Having done this,
the method of attack is as follows:

eCasing. Secure fires and blowers. Maintain
water/steam flow. Use steam smothering followed
by foam application if required.

eEconomizer. Secure fires and blowers. Main-
tain water/steam flow. Attack fire with water
through uptake access next above the economizer.
After wetting as thoroughly as possible by this
means, use soot blowers to assist with steam from
below. Premature use of soot blowers will simply
stir up more soot and may create an explosive
mizture.

eFumnace Fire. Secure oil supply and minimize
air supply. Maintain flow of warer/steam. Allow
accumulated fuel to butn off.
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Sectlon 6,3

CASUALTIES OF ENGINE ROOM MACHINERY

I. Objectives IV. Presentation
II. Materials V. Bummary
ITI. Introduction VI. Test and Application

I. OBJECTIVES.

A, To describe typleal casualties of engine room machinery on turbline,
turbo-electric and Diesel-powered shlps,

B. To instruct englneering personnel in procedures to control or minimize
engine room machinery casualtles.

C. To emphasize the Importance of observing safe englneering practices
during casualty control.

II. MATERTALS.
A. Training Alds.
1. The Chief Englneers' Organization Manual.
2. Englneers' standard watch 1list,
3. The machinery’and equlipment operating instructions.
4. Manufacturers! Instruction and operating manuals.
5. MSTSPACAREA Engineering Casualty Exercise Book,
6. 8hip's blue prints,
B. References.
1. COMSTS INSTRUCTION P3120.2B, Chapter 2, Bection 8.
2. Bectlon 1.6, Englneering Casualty Bill.
5. BUSHIPS Technical Manual, Chapters 41 and 43,
4. Engineering Operation and Maintenance (NAVPERS 10813-4a).
5. Maintenance Manual, MSTSPAC INSTRUCTION 4700.3.
6. U. S. Coast Guard Regulaticns,
ITI. INTRODUCTION.
A. Introduce self and subject, Casualtles of Englne Room Machinery,
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B. Establish scope of the lesson. Personnel failures are the prime
factors that cause casualties, Thls 1s generally due to the lmproper malntenance
of equipment and the 1nattention of englneering personnel to standard operating
practices and procedures. The following englneering casualtles and remedlal
procedures for coping with them will be covered:

1. Loss of or low lubrication coll pressure.

2. TLoss of vacuum on the maln unlt.

3, Jammed maln engine throttle.

4. leak in the main condenser.

5, Maln turbine vibration.

§. Propeller or shaft damage.

7. Hot bearings.

8. Deaerating feed tank casualty.

9. 011 1n the condensate system.

10. Alr compressor casualty.

11. Loss of forward or after englne room {p-2).

12. Fire in the propulsion motor or generator {(P-2}).
1%. Fire 1n the propulslon control cublcles or cable (P-E).
14. Engine slows down (Dlesel}.

15. Englne stops suddenly (Dlesel).

16. Low lube oll presaure (Dlesel}.

17. Governor fallure {Dlesel).

18. High fresh water coollng teomperature (Dlesel).

C. Arouse Interest by pointing out that most casualties to englne room
machinery will shut down the plant and will affect other systems such as light-
1ng, heat, ventilatlon and sanltatlon. preventlon of casualtles 1s the most
effective form of casually control. By preventing casualtles, the posslbllity
of a loss of propulslon or of other engineering systems 13 greatly reduced.

IV. PRESENTATION.

A. TInitial Actlon. In the event of a casualty, the following initlal
actlon must be taken Tmmedlately:

1. HNotify the bridge via telephone and/or engine room telegraph 17
the maneuvering capsbilitles of the ship are impalred, or 1f a change of speed
is necessary to correct or minimize the casualty.

2. Notlfy the chilef englneer.

%, Control the casualty to prevent further damage.

L. Restore the normal operatlng effectiveness of the ship as s00n as

possible by using 1solation or by-passing methods, or by utillzing avallable
standby unlts.
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B. Casualties and Remedles. Types of englne room machinery casualties
and thelr Temediz Procedures follow:

1. Loss of or low lubricati 0ll pressure. This conditlion may lead
to a serious bearirig or redquction gear casualty.

a. Sz%ptoms. Any of the following conditions will indicate loss
or reductlion of lubrica ng oll pressure, and mst be investigated hmmediately:

(1) Pressure ralls off on the lube 61l pressure gage.

(2) 011 1s not Passing the bull's eye of the overflow from the
gravity tank.

(3) Ringing of the low lube 01l pressure alapm.

(%) Closing of the ahead throttle by the action of the lube
oll pressure governor,

b. (Qauses. Some of the Causes of loss of lube oill Pressure are:

(1) Main lube o1l pump fallure and standby lube ofl pump fails
to start.

(2) Restriction in lube o1l Plplng, strainers on pump,
(3) Low or empty lube oll sump op gravity tank.

(%) Lube 01l too hot for the pump to malntain the required
dlscharge pressure.

(5) Large lube 011 leak,
(6) The purifier dumping o1l to bilge.

C. Remedy. An uniterrupted supply of the lube o011 mist be main-
talned at all time: wHIEe the maln unit 1s opérating. If the lube oll Pressure
falla off or is lost, the following action should be taken:

(1) Stop the unit as soon as possible.
{2) Check out the causes of the casualty and correct them,

(3) Ensure the flow of 01l to all bearings, gears, etc., be-
fore returning the unit to zervice.

(4) After the unit 1a back in service, check pericdically
for hot bearingsa.

2. Loss of vacuum on the mailn unit. A loss of vacuum 1s accompanied
by a loss of BF_E55EfI?’FEHﬁEEH_ﬁBﬁBF_BﬁfﬁEE of the main propelsion unit.
a. Symptons. Indications of a loss of vacuum are:
(1) Reduced or no readlng on the vacuum Zage.
(2) Main unit slows.
(3) A temperature rise in LP exhaust of main untt .
b. Causes. Some of the causes of loas of vacuum are:

(1) Loss of gland ses).
(2) Defect 1n the aip ejector.
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(®) Insufficient coollng water through the condensers.
(%) Insufficlent circulating water through the alr e jector.
(5) Alr leaks from:

(a) Make-up feed system.

{(b) Piping systems.

{c) Loop seal.

(4) Drain tank float valve.

c. nggf¥. It is egsential that a high vacuum be maintained to
ensure the continuea ¢ 1cient operation of the plant. The following procedure
should be followed when a loas of vacuum 1l discovered:

(1) Slow the main engine.
{2) Determlne the resson for the loss of vacuum by checking:
(a) The gland seal.
(b) Cooling water through condenser.
(¢) Circulating water through alr e jector.
(d) For possible alr leaks.
{e) The loop seal.
(3) Change to standby alr ejector.

é&) when the vacuum has been pestored, the maln englne may be
brought up to speed.

3, Jammed maln englne throttle. The lnabllity of the maln throttle
valve to functlIon properly preserits a casualty ilnvolving a loss of maneuver-
abllity of the ship, and could lead to collision or grounding. Remedlal pro-
cedures are as follows:

s. If the throttle sticks open, use the main steam 1line stop
valve for throttling.

b. In an emergency, use the astern throttle to stop the shaft.

_¢. 1If the astern throttle valve sticks, use the astern guarding
valve for the astern throttle.

d. Check out the cause of the sticking valve and make repalrs as
goon ag posslble.

4. Teask in the main condenser. If a leak develops in the maln con-
denser, salt waler w sk 1nto the condensate, and will be returned to the
poilers. High sallnity of the boller water may cause serious scallng of the
tubes and other heating surfaces. Thls may lead to priming or reduced steaming
gbility, with a loss or reduction of main propulsicn power.

a. Causes. ILeaks 1ln the maln condenser may be due to:
(1) overheatlng of the condenser.

(2) Split or cracked tubes.
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(3) Tubes leaklng at tube sheet due to packing fallure,
(%) Tubes 1n need of re-expanding.

1n hal in t (5) Electrolysis or erosive action of cooling water, causing
Pln hales 1n tubes,

b. Remedy. When high salinity is indicated by the salinilty
Indicator, or by boller water tests, determine that the condenser 1s leaking by
testlng condensate sample. If the condenser 1s leaking, the followlng procedures
should be followed:

(1) If 1t 1s belleved that the leak 1s small and arrival in
port will be within hours:

(a) Pump sawdust through the cooling water side of the

condenser.
b) Keep the bollers fresh by blowing down as Indlcated
by test v &
e3T3a.
(2) If the lesk 1s large and cannot be controlled by using
sawdust:

(a) Secure the maln engline.
(b) Shift all condensates to the auxiliary condenser.

{(¢) Secure main Injection, overboard and vent valves when
condenser 1s cool.

(d) F111 the fresh water slde with warm distilled water.

(e) Remove inspection plates or condenser heads and
Inspect for leaks.

(f) Plug all leaks wlth approved type plugs, or reroll
tubes leaking at the tube sheet.

(3) Return the plant to normal operation.
5. Mailn turbine vibpation. Vibration of the main turbine will cause
a reduction or loss of propulsion power, and may lead to serious secondary
casualtles 1f allowed to continue.

a. Causes. Vibration of the main turbine may be due to any of
the following:

(1) Carryover of water with steam from the bollers.
(2) Damaged turbine blading.

(3) Distortlon of the turbine due to uneven expansion.
(%) Demaged propeller or shafting.

b. Remedy. Turbine vibration must not be allowed to contlnue.
The following action 1s necessary:

(1) Reduce the turbine speed.

(2) If the vibration 1s due to carryover, lower the water
level in the bollers to a safe operating level.

6-20



COMSTSINST 3541.5A
2 February 1961

(3} If due to damaged turbine blading, propellers or shaft,
operate the unlt at a speed where vibratlon 1s minimized as much as possible.

{(4) If due to dlstortlon, operate at slow gpeed untll an even
temperature 1s attained throughout the turblne.

6. Propeller or shaft damage. A casually of thlis nature may cause
serlous secondary casualties to adjacent sections of shafting, bearings, reduc-
tion gears and englne, with accompanying reductlon or ccmplete loss of main pro-
pulslon power.

a. Symptons. Indications of thls casualty are:
(1) Vibration of the shaft.
(2) Abndrmal nolses in the englne and reduction gears.
{3) Posslble heatlng of the line shaft bearings.
(%) Possible heating of the stern tube bearlng.

b. Remedy. The following procedures may be followed when thils
casualty exlsts:

(1) Reduce englne speed to minimlize vibrations.

(2) Check through shaft alley to determlne the cause of
vibratlons.

(3) If the casuslty is in shafting or bearings 1n the shaft
alley, make temporary repalrs if pogsalible.

(4) If repailrs cannot be made, operate the engine at speeds
which will minimize vibration as much as possible.

{(5) Contlnue a check of bearings and shafting to prevent the
spread of the casually to unaffected parts.

7. Hot bearings. Abnormal temperature of bearings indlcates a
bhearing casualfy and may Tead to a reduction or loss of propulslon power.

a. Smptoms. Check all abnormal temperatures or hot oll smells.

b. Causes. Overheating of bearings may be caused by the following:
(1) Fallure of the lube oll system.
(2) Foreign matter in the lube oll system.
(%) Excessive wear or mlsallgnment of the bearings.

c. Remedy for reductlon gear hearlngs. Remedlal procedures for

casualtles to the Turblme, Diesel and reduction gear bearings are as follows:

{1) Reduce engine speed.

(2) Check quantity of lube oll to bearings, and clear any
restrictlons.

(3) Start purifier on lube oll system.
(4) Operate at reduced speeds which avold abnormal temperatures.

(5) When operating conditlons permit, inspect bearlings for wear
or migsallgnment.
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d. Remedz for llne shaft bearings. Remedial procedures for
casualties to the ne g earlngs are:

(1) Reduce the engine speed.
(2) Chedk the lube o1l level, wilck feeds, and the o1l rings.
e. Cautlon. Do not put cold water on the hot bearings.
8. Deaerating feed tank casualty. The abllity of the D.A. tank to
Properly deaerate Teed water and deliver i% to the feed pump suction 1s of
great Ilmportance in malntalning the plant's efficient operation. Any Interrup-

tlon 1In this process will cause loss of or reduced steaming capabilities of the
ship.

a. Loas of heat. Remedlal procedures to cope wlth the loss of
heat in the deaeratIng Reater are:

(1) Bleed 1ive steam 1into the exhaust system to provide suf-
ficlent steam to keep D.A. temperature up.

(2) Check the exhaust steam regulator valve for proper
operation.

b. Loss of water. Remedial procedures to cope wilth the loss of
water in the deaerating heater are:

(1) Shift feed pump suction to the distilled water tank, and
secure suctlon from D.A. tank.

(2) Check the following possible causes for loss of water in
the D.A. heater:

(a) Condensate pump fallure - mechanical or electrical:
(b) Adjustment of makeup feed or dump valve.

(c) Adjustment of condensate recirculating valve,

(d) Condensate spray nozzles in deaerator.

(e) Rupture in piping to or from deaerator, or in the tank
1tself.

9. 011 In the condensate system.

a. QCauses. The condensate system may become contamlinated with
oll by any of the Tollowing:

(1) Leak in the bunker hsating colls.

(2) Fuel 01l heater leak.

(3) Leak in the cargo heating colls.

(%) Lube o1l purifier heatlng coll leak.

(5) Sump tank heater colls.

(6) Gravity tank heater colla.

{7) Settling tank heater coila,

b. Remedy. A close watch should be maintained on the contamingated

drain tank for indiEEfIghs of 01l In the system.
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(1) If o1l 1s observed, lsolate the drain tank and dump the
drains into the bllge.

(2) Isolate the source of contamination and clean the draln
tank before returning condensate to the tank.

) If olil 1s observed in the boller gage glasses, secure the
bollers cne at a time and use surface hlow untll the glass shows clear.

(L) If o1l shows in the deaerator, cut out and clean the heater.

10. Alr compressor casualty. If the main alr compressor fails, a
gtandby compressor 1s usually sef To cut in automatlcally and take the load.

a. If the standby compressor fails to cut-in, 1t may be started
by hand; then the regulator 1s adjusted to cut in and out at the proper
pressure. :

b. Check the following parts of the main alr compressor:

(1) The prime mover.
(2} Operation of the pressure controller and unloader.

(3) Intake filters, 1f dirty, clean with washing soda
golution.

(4) Check for leaks in the plping, coolers and rellef valves.
(5) Check "V" belt drive tension and set up on it 1f necessary.
11. Loas of forward or after engine room (P-2 type). A one generator,
or two-motor operatlon may be necessary due LOmschanlcal or electrical fallure

of the turbine or generator in one of the englne rooms. Remedial action should
be as follows:
a

Maintaiﬁ propulsion and steerage with unaffected unlt unitl
shift to one generator, two-motor operatlon is put into effect.

b. Set up motor transfer and disconnect switches for a one gener-
ator, two-motor operatlon as described by the manufacturer's Ilnstruction manual
{available aboard ship for each particular unit).

¢. Make temporary repalrs wlthin the ship's personnel capabilities.

12. Fire 1in the propulsion motor or generator (P-2 type}. In addi-
tion to the poss ¥ O re spreading to e englne room, re 1n a pro-
pulsion motor or generator causes an Interruption in normal plant operation

with the accompanying loss of maneuverabillity. Remedlal actlon should be as
follows:

a. Stop the unlt and de-energlize the motor or generator.

b. Secure the ventilation to the unit and trip thﬁ installed
002 fire extinguishing system on the motor. Use the portable CO™ on the gen-
erator {unless a system 1s installed on the generator?.

¢. When the generator 1s affected, put In the jacklng gear as
soon asg possible to prevent warpling of the unit.

d. Maintain propulsion and steerage using the unaffected unit.

e. Make temporary repairs within the shlp's personnel capabllities.
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13. TFire in the propulsion control cubicles or cables {(p-2 tzgg!.
Short clrcults, Toose comnnections, accumulatIcon o rt and o Or molsture on
or around electrical wirlng of control hookups can cause a fire. Fire in the
controller circult could spread to other parts of the englne room, causing
loss of the propulsion unit and reduced maneuverability if immediate action 1s
not taken. The following remedial actions should be taken:

a. 3top the unlt and de-energlze the control clrcults.

b. Extinguish the fire with CO2.

c. Make necessary repalrs to the controller circult; operate at
reduced load until assured the cortrol cilrcult 1s functioning properly and the
insulation tests are 1n accordance with the manufacturer's recommendations.

d. Maintaln propulsion and steerage wilth the unaffected unit.

14, gggine slows down jDieselg. Power output and maneuverability of
ship 1s reduced. emedTal actlon should 1nclude reduclng the speed of the unit
and checklng:

a. The governor and controls.

b. PFuel oll system, stralners, filters, etc.

¢. Fuel pump operation.‘

d. Exhaust system for obstructions.

15. Engine stops suddenly (Diesel). If twin screw, the power output
and the maneuvéra YO P 18 reduced. Remedlal actlion should be as .
follows:

a. Check out the fuel system for obstructions or determine 1f
alr bound.

b. Check out the governcr and controls.
¢. Jack over the unlt to see 1f the bearings are selzed or frozen.
16. Low lube 01l pressure (Dlesel). Thils conditlon will cause over-

heating of the unlt and burned out or selzed hearings, shafting or plstons, ete.,
and may lead to the eventual loss of the unilt.

a. Remedlal actlon should Include securing the unit Immediately
and checking the following:

(1) Imbe oll level in the sump.

(2) Lube o1l strainers and filters.
(3} 1abe o1l pump operatlon.

(4) For broken lube o1l llnes.

b. Cautlon. Do not start the engline agaln until the cause of
low lube oll pressure 1s determined and repalrs made.

17. Governor fallure (Diesel). If the governor falls, the englne
may elther race orf Stop suddenly, ceauslng excesslve englne RPM or loss of power.
The following remedlal action should be taken.

a. If the englne starts to overspeed, secure the engine by the
emergency stop contrel.
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b. Check the governor oll level.

¢. Check the setting of the needle valve.

d. Check the pllot valve and actuating llnkage.

s. -Flush out the governor and refill it with the proper oil.

f. Check the speed drop settlngs and correct as necessary In
accordance with the manufacturer’'s Instructlona.

18. High fresh water cooling temperature (Diesel). Fresh water coollng
of cylinder heads, cyllnder jackets, exhaiust valves, exhaust manifolds, etec., 1s
an essentlal requirement in Dlesel englne operation., Interruptlon of the cooling
system may result In a serlous casualty to the englne, producing reduced or
complete loss of power output of the unit. Remedlal action should be as follows:

a. Reduce the engine speed.

b. Check the fresh water level and pump operation.

¢. Check the temperature regulator, valves and bypass regulator.
d. Vent alr from the system and check for alr leaks.

g. Check the system for obstructlons Iin the suctlon and dlscharge
sides.

f. Check the cylinders for cracks or gasket leaks between the
fresh water side and compression side.

NOTE: See sffectlve revision of COMSTS INSTRUCTION 3540.5 covering operation
of salt water and fresh water coollng systems for maln and suxlllary
engines in Cl-ME?-13%a class ships.

V. SUMMARY.

A. Personnel fallures cause casualtles through:

1. Improper mslntenance.

2, Inattention to standard operating practices and procedures.
B. Actlon of englneerlng watch persomnel during cesualtles Includes:

1. Notifying the bridge of all casualtles requirlng speed changes or
affecting the maneuverlng capabllities of the ship.

2. Notifylng the chlef engineer.
3. Controlling the casualty.
4, Restoring the ship to normal operatlon as soon as possible,

C. Review brlefly the gey polnts of the following engine room machlnery
casualtles:

1. Loss of or low lubrlcatlng oll pressure.
Twoss of vacuum on the maln unilt.

. Main englne throttle Jjammed.

. Maln turblne vibration.

2
3
4. Teak 1n the maln condenser.
5
6. Propeller shaft damage.
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Hot bearings.

8. Deaerating feed tank casualty.

g, 011 in the condensate system.

10. Alr compressor casualty.

11. Loss of forward or after engine room {P-2 type).

12. Fire 1n the propulsion motor or generator (P-2 type).

13. Fire 1n the propulslon control cubleles, or cables (P-2 type).

14. Englne slows down {Dlesel).

15. Engline stops suddenly (Diesel).

16. Low lube oll pressure (Diesel).

17. Governor fallure (Diesel).

18. High fresh water cooling temperature (Dlesel).

D. Stress the lmportance of prompt actlon and proper procedures 1n con-

talning or controlling a casualty and of knowlng beforehand how to cope with
any casualty that may occur.

E. Emphasize that casualty prevention 1s the most effectlve form of
casualty control.

VI. TEST AND APPLICATION.

A. Test. Use the following, and additicnal, guestions as an oral qulz:
1. Q. What 1s the most effectlve form of casualty control?
A. The prevention of casualtles.
2, Q. What two failures contrilbute most to englneering casualtles?
A. Persornel fallures and materlal fallures.

3., Q. What actlon mst be taken by the englneering watch personnel
when a casualty occcurs?

A. (1) If the maneuverling capabllities of the shlp are impalred,
or spesd changes are required when correcting or minimlz-
ing the casualty, the bridge mist be notified lmmedlately
via the telephone and/or the engine order telegraph.

2} Notify the chief englneer.

Control the casualty to prevent secondary effects result-
ing from the casualty.

(4) Restore ths shlp to normal operating effectiveness as
soon as possible, by 1lsolating methods, bypassing and/or
using available standby units.

4, Q. What conditions will indicate & loss or a reduction of
lubricating oll pressure to the main engine and reductlon
gears?

A. 1) Pressure falls off on lube oll page.
2y 011 not passing bull's eye of overflow from gravity tank.
E Ringing of the low lube oil pressure alarm,
Closing of the ahead throttle by action of the lube oil
pressure governcr.
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5.

10.

11.

12.

13.

1h.

15.

Q.

A,

A temperature rise in the IP exhaust of the main unit would
Indicate what condition®?

A loss of vacuum on the maln unit.

If the maln englne throttle stuck in an open posltion, how
would you shut down the maln englne?

By use of the mailn steam line stop valve.

When hlgh salinity is indicated by the salinity indicator, or
by boller water tests, how do you determlne 1f the condenser
1s leaklng?

By testing condenser condensate sample.

What mist be done lmmediately when maln turblne vibration 1s
encountered?

Reduce engine speed to minimize vibrationa.
What 1s the cause of abnormal termperatures of turbine, Dlesel
engine and reduction gear bearings?

2) PForelgn matter 1n lube oil system,

3) Excesalve wear of misallgnment of bearings.

What effect would a leak in bunker heatlng colls have on the
condensate aystem?

;li Fallure of the lube o0ill system,

The condensate system would become contaminated wilth oll,

Where would an 011 leak to the condensate gystem show up
firat?

At the contaminated draln tanl.

What 13 a one generator two-motor operatlon in a P-2 type
ghip?

Where two motors are operated from one generator due to me-
chanlcal or electrical fallure of the turbine or generator In
one of the englne rooms.

How would you combat a fire in & maln Propulslon motor in a
P-2 type ship?

Seﬁure the ventilation to the unit and trlp the installed
C0® fire extingulshing system leading to the motor.

What are the principal causes of fire In the propulsion
control cublcles on P-2 type shlps?

Short circults or loose connections, accumulation of dirt,
01l or molsture on or around electrical wiring of control
hookups.

On a Dlesel engine, what would be the results of low lube oll
pressure?

Overheating of the unit, burned out or selzed bearlngs, shaft-
Ing, plstons, and possible the eventual loss of the unit.
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