Chapter 9: Situational Awareness for Master

9 — 01 Collision Awareness Exercise — 11 Visual Lookout

9-01 How many times you spend in visual lookout depends on your ARPA skill.
9-02 Improve your ARPA skill will allow more time in visual lookout.
9-03 Force Majeures: Wind and current are first things Master should check in bridge.

9 — 02 Collision Awareness Exercise — 12 Observing collision line risk
9-04 How to mark 3 minutes run in speed vector?

9-05 How to use collision line to help our situation awareness?
9-06 Set passwords to help our awareness of collision line risk?

9 — 03 Collision Awareness Exercise — 13 Leave collision area
9-07 Learned which side is upwind and cautious in course change
9-08 Ownship will not leave collision area by reducing main engine output only.

9 — 04 Collision Awareness Exercise — 14 Simplify the Challenge
9-09 Such a multiple collision situation is actually involved with one Collision Area only.
9-10 Sharp course change or bold engine action is not a norm.

9 — 05 Collision Awareness Exercise — 15 Lost Heading Control
9-11 Captain should control heading rather than rudder.

9-12 Captain should assign the steering duty to quarter master.
9-13 Correct heading to steer: is very likely that is general direction of traffic lane.

9 — 06 Collision Awareness Exercise — 16 Overall Situation Awareness
9-14 Summarize all collision risks into one accessible collision area risk to avoid.
9-15 If ownship cannot steady on one course our collision risk will never be over.
9-16 Turning slowly in these situations is looking for trouble.

9-17 Why not avoid this vessel in the beginning?

9 — 07 Collision Awareness Exercise — 17 Maneuver Speed Vector
9-18 Avoid other vessel’s speed vectors to avoid collision.

9-19 How many degrees course change to avoid collision line risk with another vessel?

9 — 08 Collision Awareness Exercise — 18 Accelerated turning
9-20 What a waste in all these steering and engine output!

9-21 Reminders of 3 minutes maneuvering. Steady, reduce engine, only one chance.

9 — 09 Collision Awareness Exercise — 19 Nice and Easy
9-22 Target vessel pass ownship’s bow depends on her speed vector movement.
9-23 If ownship have to reduce speed it is better to steady ownship heading first.

9 — 10 Collision Awareness Exercise — 20 Lost Steerage
9-24 Hard over Rudder is not necessarily come with lost control of ownship.

9-25 Steady the course before you final stop main engine.
9-26 Lost steerage procedures: Kick engine ahead to increase rudder effect.

9 — 11 Collision Awareness Exercise — 21 7 vessels in Collision Area
9-27 Read ownship’s position inside Collision Area.

9-28 Read ownship’s collision risks inside Collision Area.

9 — 12 Collision Awareness Exercise — 22 3 minutes collision warning



9-29 Why captain use engine to stop the turn?
9-30 HORSE or MORIE in slow steaming skill?

9 — 13 Collision Awareness Exercise — 23 Reduce speed effectively
9-31 Bold rudder angle can help reducing speed effectively.
9-32 Example of Captain Morie: Moderate Rudder with increased Speed

9 — 14 Collision Awareness Exercise — 24 3 minutes safety margin
9-33 Heading change is very important to avoid collision area.
9-34 What is a perfect heading inside a TSS?
9-35 How to avoid a collision area risk?

9 — 15 Collision Awareness Exercise —25 10 degrees to starboard
9-36 Collision point will be on ownship heading.
9-37 Graphical solution to increase Collision time safety marge.

9 — 16 Collision Awareness Exercise — 26 Situations report format
9-38 Confused by using collision line, try collision point concept again.
9-39 SITREP: SITuational REPort format for crossing vessels.
9-40 Digital guidance in speed reduction.
9-41 What the trick in all these troubles?

9 — 17 Collision Awareness Exercise —27 Swansong for MORIE
9-42 Defined collision area at sea No matter how many vessels involved.

9 — 18 Conclusion

Figures:

Figure 9-01 Ownship speed vector in 3 and 6 minutes at beginning

Figure 9-02 Ownship speed vector in 3 and 6 minutes at one minute time
Figure 9-03 Ownship speed vector in 3 and 6 minutes at 2 minutes time
Figure 9-04 Ownship speed vector in 3 minutes at 3 and 4 minutes time
Figure 9-05 Ownship speed vector in 3 minutes at 5 minutes time

Figure 9-07 Ownship speed vector in 3 minutes at 3.5 and 4.5 minutes time
Figure 9-08 crossing points in 3 minutes speed vectors

Figure 9-09 Ownship speed vector in 3/6 minutes at 2 minutes time

Figure 9-10 Ownship speed vector in 3 minutes at 3 and 4 minutes time
Figure 9-11 Ownship speed vector in 3 minutes length at 2 and 3 minutes time
Figure 9-12 Ownship speed vector in 3 minutes at 4 and 5 minutes time
Figure 9-13 Ownship speed vector in 3 minutes at 2 and 3 minutes time
Figure 9-14 Ownship speed vector in 3 minutes at 4.5 and 5.0 minutes time
Figure 9-15 Ownship speed vector in 3 minutes at 6.3 minutes time

Figure 9-16 Ownship speed vector in 3/6 minutes at beginning

Figure 9-17 Ownship speed vector in 3/6 minutes at 2 minutes time

Figure 9-18 Ownship speed vector in 3/6 minutes at 3.5 and 5.5 minutes time
Figure 9-19 Ownship speed vector in 3/6 minutes at 6.5 and 8.4 minutes time
Figure 9-20 Ownship speed vector in 3/6 minutes at 1 and 2 minutes time
Figure 9-21 Ownship 3 minutes speed vector at 3 and 6.5 minutes time
Figure 9-22 Ownship speed vector in 3/6 minutes at 1 and 2 minutes time
Figure 9-23 Ownship speed vector in 3 minutes at 3 and 4 minutes time
Figure 9-24 Ownship speed vector in 3 minutes at 5 and 6 minutes time
Figure 9-25 Ownship speed vector in 3/6 minutes at 2 minutes time

Figure 9-26 Ownship speed vector in 3/6 minutes at 3.5 and 5 minutes time



Figure 9-27 Ownship speed vector in 3/6 minutes at 2 and 3 minutes time
Figure 9-28 Ownship speed vector in 3/6 minutes at 5 and 6 minutes time
Figure 9-29 Ownship speed vector in 3 minutes at 7.3 minutes time

Figure 9-30 Ownship speed vector in 3/6 minutes at beginning

Figure 9-31 Ownship speed vector in 3/6 minutes at 1 minute time

Figure 9-32 Ownship speed vector in 3/6 minutes at 2 minutes time

Figure 9-33 Ownship speed vector in 3 minutes at 3 and 4 minutes time
Figure 9-34 Ownship speed vector in 3 minutes at 2 and 4 minutes time
Figure 9-35 Ownship speed vector in 3 minutes at 5.5 and 6.5 minutes time
Figure 9-36 HORSE and MORIE captain in slow steaming

Figure 9-37 Ownship speed vector in 3 minutes at 3 and 5 minutes time
Figure 9-38 Ownship speed vector in 3 minutes at 6.9 minutes time

Figure 9-39 Ownship speed vector in 3/6 minutes in the beginning

Figure 9-40 Ownship speed vector in 3/6 minutes at 2 and 3 minutes time
Figure 9-41 Ownship speed vector in 3/6 minutes at 4 minutes time

Figure 9-42 Ownship speed vector in 3/6 minutes at 2 and 2.5 minutes time
Figure 9-43 Ownship speed vector in 3 minutes at 3.5 and 4.5 minutes time
Figure 9-44 Ownship speed vector in 3/6 minutes at 2 and 3 minutes time
Figure 9-45 Ownship speed vector in 3 minutes at 4 and 5.25 minutes time
Figure 9-46 Ownship speed vector in 3/6 minutes at 2.5 and 3.5 minutes time
Figure 9-47 Ownship speed vector in 3/6 minutes at 4.5 and 5.8 minutes time
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9 — 01 Collision Awareness Exercise — 11 Visual Lookout
9-01 Time in visual lookout depends on your ARPA skill.
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Figure 9-01 Ownship speed vector in 3 and 6 minutes at beginning

In figure 9-01, the situational awareness 1s:



1. With three minutes speed vector Course 065(T), speed 21 Knots, OS speed vector length is about 10.5
cables as above.

2. Ownship have three crossing vessels at starboard side, distance unknown.

After Ownship adjust speed vectors to 6 minutes length we found a collision area risk with three crossing

vessels.
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Figure 9-02 Ownship speed vector in 3 and 6 minutes at one minute time
After Olminutes exercise time lapsed, in figure 9-02:

1. Ownship speed is 18.4 knots which had reduced from 21 kts by reducing Engine Revolution to 16%.
Although the engine telegraph setting is 16%, propeller revolution reduced very slowly. This is due to
vessel proceeds with 21 knots before with great momentum which push vessel forward continuously.

2. Ownship course is steady on 065 degrees after one minute.

The situational awareness is

e First crossing vessel looks like to pass ownship bow after three minutes in 3 minutes speed vector
picture. (sighted)

e Two other crossing vessels are unknown with three minutes speed vector. (sighted)

e We change speed vector to 6 minutes in figure 9-02 to the right one. Ownship have collision risk with
two starboard side crossing vessels after 6 minutes more or less in same collision area. (sighted with 6
minutes speed vector)

e (Obvious safe speed had not solved problem of this case as we cannot make sure ownship can further
reduce speed 1n time.

e Safe position is better option than safe speed now. (rule in this dense traffic area)

e Ownship had not altered course to avoid collision area risk. (sighted no course alternation in this minute)
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Figure 9-03 Ownship speed vector in 3 and 6 minutes at 2 minutes time

In figure 9-03, After 02minutes exercise time lapsed:

1. Ownship speed is 16.4 knots which had reduced from 18.4 kts even engine output increased to 48% at
01 minute 30 seconds.

2. Ownship course is changing 065 to 067.8 degrees after 1 minute 30 second ordered “Hard Starboard”
rudder.

The situational awareness is

e first crossing vessel will pass ownship bow after 3 minutes. (sighted)
o Two other crossing vessels are unknown with 3 minutes speed vector. (sighted)

The situational awareness after speed vector change to 6 minutes 1s:

e Ownship have collision risk with one starboard side crossing vessel (in pink circle) after 5 minutes.
(sighted with 6 minutes speed vector)

e Another crossing vessel will pass ownship bow after 4 minutes in our heading now. (skill as below)

e By verifying collision point (red circle on speed vector) position, red line length 1s about one third of her

three minutes speed vector. (By using finger span to compare 1s Good, have a divider beside ARPA 13
recommended)
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Figure 9-04 Ownship speed vector in 3 minutes at 3 and 4 minutes time
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9-02 Improve your ARPA skill will allow more time in visual lookout.
In figure 9-04, after 3 minutes exercise time

1. Ownship speed is 17.2 knots which had increased from 16.4, with engine output increased again to 90%
at 02 minute 30 seconds.

2. Ownship course is changing from 065 to 076.3 (T) using 30 seconds varied “Starboard” rudder.
Rudder order “Starboard 15” once again after 2 minutes 30 seconds.

3. Second crossing vessel had altered course to port side, course unknow but speed vector had cleared
collision point.

The situational awareness after 3 minutes is

e Three crossing vessels should be OK in this heading 076'(T) judging by speed vectors. (sighted)
e [f we use 6 minutes speed vector the collision situation will not so obvious as 3 minutes speed vectors
(sighted).
e Hirst crossing vessel has collision point but she will pass ownship’s bow in very short time. (sighted)
e Second starboard side crossing vessel had altered course to port side already, although her final course is
unknow to ownship.
0 Her course change is obvious by comparing figure 9-03 when exercise time is 1 minutes ago.
0 Inreal sea, master’s attention may distract by another vessel’s movement at 1 minute ago.



0 With the use of 3 minutes speed vectors, master can judge the collision risk with No.2 crossing
vessel immediately even he did not know No.2 crossing vessel heading had changed since last
minute.

0 Ownship 1s safe with No.2 crossing vessel within this 3 minutes time.
Verify No.2 crossing vessel’s position (is it inside TSS?) before give way action 1s important. (she may
not come inside or use TSS)
Verify target’s type (supply vessels or fishing vessels) before give way action 1s also important. (she
may do the fishing outside TSS)
Monitor target’s course constantly by visual 1s important, we can judge her heading by her headlight
alignment change. (collision risk changes if she alters course)
Visual is the most effective way to monitor target’s course change as no time lag like speed vector in 1*

stage. (Radar lookout)
How many times you can spend in monitoring target vessel course visually depends on your skill level in
radar lookout. (sense)

Ownship Increase speed now to increase rudder effect or give way to overtaken vessel or worry about
fast overtaking vessel astern? (suspect)

Ownship 1s safe 1n this course and speed, only captain didn’t aware this situation.

After 04 minutes exercise time lapsed in figure 9-04 right side:

L.

Ownship speed 1s 16.1 knots which had changed from 17.2, 16.4, 18.4 kts with engine output decreased
third time to 59% from 90% at 02 minute 30 seconds which reduced rudder effect.

Ownship course 1s changing to 086 (T) from 076.3 (T). “Starboard” turning rate 1s high due to rudder
ordered twice and “Port” rudder checking is slow (red square in rudder angle).

Master use Rudder order “Hard Port” now in 4" minute to steady the vessel to the course 076 (T) one
minute before, but in vain.

After 04 minutes exercise time, the situational awareness 1s

No.1 and No.3 crossing vessels passed ownship bow. (sighted)

No.2 crossing vessel 1s at starboard bow almost head-on. (collision in 2.5 minutes, TTC)

This No.2 vessel should be OK if ownship keep original heading 076 (T) one minute before. (skill)
Even ownship 1s altering course, captain should look outside the window to know other ship’s
movement by visual. (Prudent navigator: only if he had not absorbed in Radar picture.)

Speed and course change with many engine/rudder orders. (More attempt 1s only an indication of

uncertainty, in accessor's eye is incompetence in master's job.)



Figure 9-05 Ownship speed vector in 3 minutes at 5 minutes time
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9-03 Force Majeures: Wind and current are first things to check on bridge.



After 05 minutes exercise time lapsed:

1. Ownship speed 1s 15.3 knots which had changed from 16.1, 17.2, 16.4, 18.4 kts with engine output 59%
from 02 minute 30 seconds.
2. Ownship course 1s steady 1n 086 degrees from 065, 076.3 degrees.

The situational awareness is

“Starboard” rudder (Lower Square) is more effective than “Port” rudder (Upper Square). (Force

Majeures: Wind/current direction and force are first things should be checked by Master in bridge)

e Awareness of which side 1s windward should be established when OOW or Captain first come to bridge.
(force majeure)

e Two crossing No.l and No.3 vessels passed ownship bow. (sighted)

e  One crossing No.2 vessel at starboard bow had altered course to port side. (sighted)

0 Speed reduced slowly. Ownship had not sensed overtaken vessel in port quarter.

0 This 1s incompetent for ownship 1s faster than her but the CPA is too close now. (incompetence
due to lack of relevant skill, this is not a neglect)

0 We have a collision point with overtaken vessel's 3 minutes speed vector.
0 Collision point on 3 minutes speed vector usually regard as a collision line risk by OOW.
e Ownship had passed fast overtaking vessel’s bow. (suspect)

Verify target’s position and type in close range before our give way action.
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9 — 02 Collision Awareness Exercise — 12 Observing collision line risk
Initial situational 1s the same as figure 9-01:

1. Course 065(T), speed 21 Knots, OS speed vector length is about 10.5 cables as above.

2. Ownship have three crossing vessels at starboard side, distance unknown.

When ownship use three minutes speed vectors setting, situation unknown.

After Ownship adjust speed vectors to 6 minutes length we found a collision area risk with three crossing
vessels.
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Figure 9-06 Ownship speed vector in 3/6 minutes at 2 minutes time
After 02minutes exercise time lapsed:

1. Ownship speed 1s 17.7 knots which had reduced from 21 kts with engine output decreased to 72%
(maneuvering full) at beginning.

2. Ownship course is changing from 065.8 to starboard side 071.8 degrees with “Starboard 15” rudder
for 10 seconds.

The situational awareness in left picture 18

e One crossing vessel (green circle) has no collision risk for 3 minutes speed vector is not crossed. (sense)
e One crossing vessel (yellow circle) 1s about to pass ownship bow after 3 minutes. (sense)
e One crossing vessels (red circle) are unknown with 3 minutes speed vector. (sighted)
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9-05 How to mark 3 minutes run in speed vector?
In figure 9-06, the situational awareness after speed vector change to 6 minutes is,



e One crossing vessels (red circle) will pass collision point about 4.5 minutes later. (sighted)

o Skill is by observing the collision point position is in middle of her second three minutes speed vector.
(sense)

o Inreal Radar or ARPA, there 1s no mark of three minutes run at speed vector. (sense of its deficiency)

e Ownship may have to use our vision residues of 3 minutes speed vector or divider or yellow crayon pen to mark 3
minutes length on speed vector. (try to find your own skill)

e From this diagram, we can understand it is important to have this mark/pen/divider at hand to facilitate the
evaluation of collision time. (prudent seamanship)

e Ownship will pass collision point about 5.0 minutes later. (skill by compare the collision point with
ownship speed vector)

e Crossing vessel will pass collision point earlier which 1s good for ownship (ownship have more option in
collision avoidance including further reduce speed if necessary. Prudent seamanship)

0B0XX0 W0

0 g
Tick mark every 01 (min )

Figure 9-07 Ownship speed vector in 3 minutes at 3.5 and 4.5 minutes time

In figure 9-07, after O3minutes 30 seconds exercise time lapsed:

e Ownship speed 1s 15.9 knots which had reduced from 21 kts with engine output decreased to 72%
(maneuvering full) at beginning and further decrease to 43% (maneuvering half ahead) at 2m 40s.

e  Ownship course is changing from 065.8 (T) to starboard side 075.9 (T) with “Starboard” rudder and
midship for 2 minutes.Ownship 1s steady on 075.9 (T) now

The situational awareness is

e FHirst crossing vessel (green circle) at ownship bow now which has no collision risk. (sighted)

e Second crossing vessels (red circle) had changed course to port side seems OK for collision point 18
shifting to ownship’s stern. (suspect)

e Third crossing vessel (yellow circle) will be about ownship bow after 1.5 minutes. (No collision point
now and 3 minutes later. In another words, no collision line risk. sighted with skill)

o After 4m30s exercise time lapsed: all three crossing vessels are safe at current course and speed.
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9-06 How to use collision line to help our situation awareness?
If we steer 3 minute speed vector carefully, we may have some observations to help our situation awareness
later:

® Jf ownship’s 3 minutes speed vector (collision line) had not crossed other vessel’s speed vector,
ownship have 3 minutes safe window. (sense)

This 3 minute speed vector (collision line) is our freedom (sea room to alter course) and minimum safety in dense
traffic.

® (Once collision point happened 1n our speed vector in the beginning our safety allowance 1s still 3
minutes. (sighted) This situation including two possibilities:

® Ownship’s speed vector end point touched another vessel’s speed vector. For first crossing vessel
(green circle) ownship has no collision point with her at 2 minutes time in figure 9-06. Once
ownship’s speed vector end point touched her three minutes speed vector at 3 minutes time
in figure 9-07, ownship still have 3 minutes time to arrive collision position as figure 9-07 left
picture. (sense)

e Other vessel’s speed vector end point touched ownship’s speed vector. Collision point may locate
on 1.5 minutes on ownship’s speed vector. Ownship’s TTC time to collision is 1.5 minutes
but target vessel’s is 3 minutes. Ownship still have at least 1.5 minutes safety allowance,

® For example, third crossing vessel (yellow circle) in figure9-07 left picture, her speed vector touched
green circle crossing vessel speed vector in the middle. In the right picture after one minute, we can

see green circle crossing vessel is about to pass yellow circle crossing vessel's bow. And, yellow

circle crossing vessel will arrive their collision after 1.5 minutes in 4 minutes exercise time.
® [f ownship’s speed vector end point touched her after 0.5 minutes later, ownship still have 3 minutes
time lapse 1n collision as figure 9-07 right picture. (sense)
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9-07 Set passwords to help our awareness of collision line risk?
In figure 9-08, Let’s simulate the communication of collision line risk in use of 3 minutes speed vectors.
How shall we report to our superior in the emergency when we saw new risk emerge?

End to Target:

Ownship speed vector end point crossed to green circle target now, ownship arrive collision point
3 minutes later than target. TTC in ownship 1s 3 minutes to target is 0 minutes, Safe.

End to target (safe. 3 minutes)

End to Me:

Ownship speed vector end crossed to green circle crossing vessel now, ownship arrive collision
point after 3 minutes and target vessel had arrived already. TTC in ownship 18 3 minutes to target 1s
0 minutes, Safe.

End to Me (safe. 3 minutes)
These two safe situations are prudent seamanship as all risks are under control.

End to Middle: Yellow circle target’s end touched green circle target middle, if ownship 18 yellow
circle vessel the safety margin is 1.5 minutes. TTC: ownship 1s 3 minutes, to target is 1.5 minutes,
Safe Margin is 1.5 minutes only.

End to middle (Caution. 1.5 minutes)

Middle to End: Green circle target’s middle touched by Yellow circle target end, if ownship 1s
Green circle vessel the safety margin is 1.5 minutes. TTC: ownship is 1.5 minutes to target is 3
minutes, Half Safe.

Middle to End (Caution. 1.5 minutes)

These two caution situations usually happened when target vessel or ownship is altering the course
without early acknowledgement (or wrong assumption on target's intention).

End to End: If both vessels have collision point at their speed vector’s end, TTC time to collision 1s

at 3 minutes time to both vessel, Dangerous.
End to end (Collision in 3 minutes)

Middle to Middle:

If Green Circle vessel 1s ownship and port side No.8 Ferry have collision point (color grey) with
ownship, both vessels 1s in Middle to Middle situation, TTC is 1.5 minutes to both vessels. Very
Dangerous.

Middle to middle (collision. 1.5 minutes)

This is the situation developing from End to End. We had missed the last chance to avoid when the
situation is End to End, Collision is almost inevitable now.

End to Target (safe. 3 minutes)

End to Me (safe. 3 minutes)

=> End to target or End to Me, safe. 3 minutes

End to Middle (Caution, 1.5 minutes)
Middle to End (caution, 1.5 minutes)



=> End to middle or End to middle, Beware of the turning. Caution. 1.5 minutes
® End to end (collision in 3 minutes)

@® Middle to middle (collision in 1.5 minutes)

=> Collision situation need immediate action to avoid.
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Figure 9-08 crossing points in 3 minutes speed vectors
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9 — 03 Collision Awareness Exercise — 13 Leave collision area

Refer to figure 9-01, the initial situational is:
1. Course 065(T), Speed 21 Knots, With three minutes speed vector, vector length is about 10.5 cables.

2. Ownship have three crossing vessels at starboard side, distance unknown.
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00200 E10USI05 Speed Jon] [ 195 Fudder —— | om0 00200 EV0IS) 05 Speed bn| | 196 Fudder

Figure 9-09 Ownship speed vector in 3/6 minutes at 2 minutes time

In figure 9-09, after 02 -minutes exercise time lapsed:

1. Ownship speed 1s 19.6 knots which had reduced from 21.0 kts with engine output reduced to 90% at
beginning.

2. Ownship course is altered with decisive “Hard over”  rudder to starboard side to 072 degrees from
065 degrees at 40 second from beginning.

3. Now ownship had altered course to 072 degrees as last exercise but with higher speed 19.6 knots.

The situational awareness is



e One crossing vessel (green circle) will pass ownship bow after 1.5 minutes. (end to middle: 1.5 minutes)
e One crossing vessel (yellow circle) will be at ownship bow after 3 minutes. (sighted)
e One crossing vessels (red circle) 1s unknown with three minutes speed vector. (sighted)

The situational awareness after 6 minutes 1s: Ownship have collision risk with starboard side crossing vessel
(red circle) after 4.5 minutes. (middle to middle: collision in 4.5 minutes)
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Figure 9-10 Ownship speed vector in 3 minutes at 3 and 4 minutes time
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9-08 Learned which side is upwind and apply it in course change.

In figure 9-10, after 03 minutes exercise time lapsed:



1. Ownship speed 1s 17.6 knots which had reduced from 19.6, 21.0 kts with engine output reduced to 90%
at beginning and 60% at 02 minutes.

2. Ownship course 072 degrees had not changed since last 1 minute time but rudder had used to starboard
side at 2.5 minutes. Master had learned from last course change that starboard side is upwind side where course
change is more quickly. He midship the rudder even heading had not changed yet due to many vessels in
starboard side.

The situational awareness is

e One crossing vessel (green circle) will pass ownship bow after one minute. (end to middle: 2 minutes)

e One crossing vessel (yellow circle) will pass ownship’s bow after three minutes. Collision line have no
touch. (safe for 3 minutes)

e One crossing vessels (red circle) had altered course to port side seems OK. (no cross point any more)

In figure 9-10 right picture, after 04 minutes exercise time lapsed:

1. Ownship speed 1s 16.7 knots which had reduced from 17.6, 19.6, 21.0 kts with engine output reduced to
90% at beginning and 60% at 02 minutes and increased again at 03 minutes 40 seconds.
2. Ownship course is altered to starboard side 079.5 (T) from 072, 065 (T).
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9-09 Our radar lookout skill is enough to cover restricted visibility



In figure 9-10 right picture, The situational awareness 18

e One crossing vessel (green circle) had passed ownship bow. (sighted)

¢ One crossing vessel (yellow circle) will passed ownship bow after one minute. (skill)

e One crossing vessels (red circle) had altered course to port side seems OK. (sighted)

e Ownship had not altered course in first 3 minutes exercise time. (Sighted)

e Only reduce main engine output is not enough. Ownship need to alter course to avoid the collision area
otherwise ownship only postpone collision time. (Sighted)

e Safe position is more important than safe speed in dense traffic. (General Rule)

e This is also a general rule in restrict visibility. (suspect, however our radar lookout skill is enough to
cover restricted visibility)

e Reducing main engine output 1s not equal to reduce ownship speed immediately. (sense)

e Speed reduction 1s a slow process which needs at least 3 minutes time to be effective. (sense)

e Ownship had not altered course to starboard side 15 degrees in first 03 minutes exercise time. (Sighted)

e Only by course alternation 15 degrees to starboard side is more effective in collision avoidance.
(sighted)

e  Ownship use hard-over rudder angle boldly without lost control of ownship heading. (good
shiphandling)

e Controlling ownship turning rate, ownship could change heading in slow and safe manner. (even with
Hard starboard rudder)

e  Ownship course alternation may be not obvious in ship track. Ownship is still in original collision track
only now course had changed. (our collision risk 1s decided by our heading)
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9 — 04 Collision Awareness Exercise — 14 Simplify the Challenge
9-10 Such a multiple collision situation is actually involved with one Collision Area only.

The 1nitial situational in figure 9-01 1s:

1. Course 065°(T), speed 21 Knots, three minutes vector length is about 10.5 cables.
2. Ownship have three crossing vessels at starboard side, distance unknown.

We found a collision area risk after 6 minutes with 6 minutes speed vector.
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Figure 9-11 Ownship speed vector in 3 minutes length after 2 and 3 minutes time

In figure 9-11, after 02 minutes exercise time lapsed:



1. Ownship speed 1s 17.5 knots which had reduced from 21.0 kts with engine output reduced to 65% at
beginning.

2. Ownship course 1s altered to starboard side 4 degrees to 069.3 from 065 degrees with small rudder angle
used.

After 2 minutes time in left picture, the situational awareness 1s

e One crossing vessel (green circle) will pass ownship bow after 2 minutes. (Safe after 2 minutes)
e One crossing vessel (yellow circle) will be at ownship bow after 4 minutes. (may cross after 1 minutes)
e One crossing vessels (red circle) has collision risk after 5 minutes. (Middle to Middle: Collision)

After 03 minutes exercise time lapsed: in right picture

1. Ownship speed is 16.4 knots which had reduced from 17.5, 21.0 kts with engine output reduced to 65%
at beginning.

2. Ownship course is altered to starboard side 5 degrees to 070.4 from 065 degrees with small rudder angle
used.

The situational awareness is

e One crossing vessel (green circle) will pass ownship bow after 1 minute. (End to Target: Safe)

e One crossing vessel (red circle) will be at ownship port bow after three minutes. (End to Middle: Half
safe)

e One crossing vessels (yellow circle) has altered course to port side. (no crossed point: Safe)
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Figure 9-12 Ownship speed vector in 3 minutes at 4 and 5 minutes time
In figure 9-12, After 04 minutes exercise time lapsed:

1. Ownship speed 18 15.7 knots which had reduced steadily from 16.4, 17.5, 21.0 kts with engine output
reduced to 65% (maneuvering full) at beginning.

2. Ownship course 1s altered to starboard side 5 degrees to 070.6 from 065 degrees with small rudder angle
used.

The situational awareness after 4 minutes is



e One crossing vessel (green circle) 18 at ownship bow now. (End to Target: Safe)
e One crossing vessel (red circle) will be at ownship bow after 1.5 minute. (End to Middle: Half Safe)
e One crossing vessels (yellow circle) has altered course to port side seems OK. (no crossing point)

After O4minutes 51 seconds exercise time lapsed:

1. Ownship speed 18 15.2 knots which had reduced steadily from 15.7, 16.4, 17.5, 21.0 kts with engine
output reduced to 65% (maneuvering full) at beginning.
2. Ownship course 1s steady at 070.6(T) since last minute.

The moral of this maneuvering are:

e Such a multiple collision situation is actually involved with one Collision Area only. (simplify the
challenge)

e Reducing speed 1s to get more time and altering course is to change collision position. (skill)

e In dense traffic area, avoidance action is to go away from the collision area nice and easy, sharp course
change or bold engine action is not a norm. (skill)

e General myth in collision avoidance is to avoid target vessel. (This will be demonstrated in next
exercise)

e The truth of collision avoidance is to avoid the Collision Area (or collision ground). (final instinct
or simple truth)

e [f target vessel 1s outside the traffic scheme, ownship have to verify collision area is inside the TSS or
not. (this point is well known after double ground case)

e Some Master had altered course to avoid target vessel outside TSS without checking where is
collision area as Maersk Kendal case.

e No excessive rudder and engine adjustment are a sure sign of prudent navigator.

e (Captain don’t need to steer the vessel to avoid this one and that one, one course change will be enough.
(he just need to give clear heading required to helmsman to steer).
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9 — 05 Collision Awareness Exercise — 15 Lost Heading Control
9-11 Captain should control heading rather than rudder.

Refer to figure 9-01, the initial situational 1s:

1. Course 065(T), Speed 21 Knots, three minutes speed vector length is about 10.5 cables.
2. Ownship have three crossing vessels at starboard side, distance unknown.

We found a collision area risk after 6 minutes with 6 minutes speed vector.
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Figure 9-13 Ownship speed vector in 3 minutes at 2 and 3 minutes time
In figure 9-13, after Olminutes 54 seconds exercise time lapsed:

1. Ownship speed 1s 16.4 knots which had reduced from 21 kts by reduce Engine Revolution to 5%. (bold)
2. Ownship course 1s altered to starboard side 8 degrees to 073 degrees from 065 degrees after one minute.

The situational awareness is

e Although the engine telegraph setting 1s 5%, propeller revolution is reduced very slowly. (sense)

e This 1s due to Vessel proceeds with 21 knots before. Ship’s body has great momentum which keep
propeller rotating in high speed. (rule)

e (reen crossing vessel will pass ownship bow after two minutes. (End to Target: Safe)

e Yellow crossing vessel will be at ownship bow after three minutes. (End to Target, too: Safe)

e Red crossing vessels will pass ownship bow after 4.5 minutes. ownship arrive at 6 minutes. (end to
middle 1n last 3 minutes, Caution)

When all three vessels seem OK, after 03minutes exercise time lapsed 1n right picture:

1. Ownship speed 1s 13.9 knots which had reduced from 16.4, 21 kts by reduce Engine Revolution to 5%.
2. Ownship course is altered to starboard side 20 degrees to 086 (T) from 065 (T) after 1" minute.

The situational awareness is

e Ownship had reduced speed sharply and altered course boldly. But, the situation at figure 9-13 right
picture 1s very dangerous. It seems ownship had stepped into another collision area.

e Now ownship is using “Hard Port™ rudder for one minute try to steady on 086 (T) or go back to port
side. (no propeller expel current : Titanic effect)

e If this 1s a rudder cycling maneuvering, ownship has the dangerous feeling of lost control due to prolong

“Hard-Starboard” rudder used. (suspect)

e If we check the maneuvering curve master had midship from 2 minutes position where OS course had
only changed 8 degrees. The is not excess rate of turning but vessel already lost rudder effect without
main engine expel current been used. (in simulator, vessel movement is not correct. In real sea, rudder
effect won’t be so bad in this way.) Maybe we can assume strong current 18 experienced.

e (reen crossing vessel 1s at ownship bow now. (end to target, more than 3 minutes)

e Yellow crossing vessel 1s at ownship bow now. (no crossing, no danger)



Red crossing vessels had altered course to port side. (end to end, have collision after 3 minutes)
Starboard side overtaken vessel 18 too close to OS. (end to end, have collision after 3 minutes or early)
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Figure 9-14 Ownship speed vector in 3 minutes at 4.5 and 5.0 minutes time

In figure 9-14, after 04 minutes 30 seconds exercise time lapsed: It seems all OK with very little margin in
ownship heading.

1. Ownship speed 18 13.3 knots which had reduced from 16.4, 21 kts. Engine Output increased to 61% at
three minutes to increase rudder effect.

2. Ownship course 1s altered to port side to 067.4 degree after 086 degrees and 065 degrees in 2 minutes
time.

After 05 minutes 00 seconds exercise time lapsed: Figure 9-14 right picture

1. Ownship speed 1s 12.9 knots which had reduced from 13.3, 16.4, ---21 kts. Engine Output increased to
61% at three minutes and reduced to 12% at 5 minutes now.

2. Ownship course is altered to port side to 055 degree after 067.4 at 30 second ago and 086 degrees 3
minutes ago.

9-12 Captain should assign the steering duty to quarter master.
The situational awareness in figure 9-15 in 6.3 minutes exercise time are:

e s this a rudder cycling maneuvering; only hard port and hard starboard rudder been used and ownship
had turning rate of 20 degrees per minutes now. (sighted)

e Prolong “Hard-Port” rudder for three minutes had caused ownship lost control. (statement)

e Turning rate of 20 degrees per minutes 1s in danger of lost control in adverse weather. (strong wind or
current)

e Ownship 1s chasing red crossing vessel into portside. (sighted)

e Captain should assign the steering duty to quarter master. (sense)



e (Captain should use his time in finding correct heading to steer rather than control the rudder effect
and turning rate. (sense)
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9-13 Correct heading to steer: very likely is general direction of traffic lane.

e Correct heading to steer is 065° (T) in this case or as always: Same course vessel will reduce collision
risk. (rule)

e (aptain has no time to handle ownship’s rudder and speed at same time in a rush while evaluating
collision risk in dense traffic take most of his efforts. (sense)

e If Captain always feel nerves in bridge, it 1s lack of lookout time. You should review your skill either in
lookout or BRM by this book’s context carefully. (sense)

e Ownship alter course to port side 1s chasing port side collision area risk again. (sense of ownship close
to separation line again)
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Figure 9-15 Ownship speed vector in 3 minutes at 6.3 minutes time
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9 — 06 Collision Awareness Exercise — 16 Overall Situation Awareness
9-14 Summarize all collision risks into one accessible collision area risk to avoid.
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Figure 9-16 Ownship speed vector in 3/6 minutes at beginning

As figure 9-16 (this 1s the scene where double grounding case happened) Ownship speed 1s 18.6 knots and
course 1s 063.8 degrees at beginning. With 3 minutes speed vector in 18.6 knots, this vector length 1s about
9.3 cables long. The situational awareness 1s:

e

Ownship have two crossing vessels at starboard side (red circle), distance unknown. (sighted)

One overtaken vessel at starboard side has same speed as ownship. (skill by comparing vector length)
Ownship have three crossing vessels at port side (yellow circle), distance unknown. (sighted)

One overtaken vessel at port side slower than ownship. (skill by comparing vector length)

The situational awareness with 6 minutes speed vector 1s:

One port side crossing vessel will be at ownship bow after 3 minutes. (End to Target, 3 minutes safety
allowance)

One starboard side crossing vessel will be at ownship bow after 7 minutes. (end to end, have collision
risk after 7 minutes, in red square)

Another crossing starboard side vessel has no collision risk as 9 minutes speed vector has no collision
point. (sighted. slower vessel. Out of Safety Relative Bearing SRB range maybe)

One crossing vessel at port side will be at ownship bow after 7.0 minutes or so (Pink Square). (end to
end: have collision risk after 8§ minutes)

Overall situation awareness is: (summarize all collision risk into one accessible collision area risk to avoid)

First port side crossing vessel at ownship bow after 3 minutes and same speed overtaken vessel at our
starboard side are OK as long if ownship reduce speed now. (sense)

Ownship still has to give way to starboard crossing vessel by alter course 5 degrees to starboard side.
(Just a little course change will do)

This course change will delay port side crossing vessel pass ownship’s bow. It is better to reduce speed
at the same time.

This overtaken vessel at starboard side 1s 1n a strange course not follow general traffic flow direction.
(She may go to pilot station then inbound the harbour)

Does Port side second crossing vessel will join east bound lane and alter course to port side? (suspect)
Forget other slower crossing vessels, it 1S no harm can be done now. (suspect)

Are slower crossing vessels course steady and where are their position now? ( outside the TTS, sighted)
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Figure 9-17 Ownship speed vector in 3/6 minutes at 2 minutes time

After 02minutes exercise time lapsed:

1. Ownship speed 1s 15.8 knots which had reduced from 18.6 kts with engine output reduced to 56% at
beginning.
2. Ownship course 18 altered to port side 9 degrees to 054.6 (T) from 063.8 (T) with small rudder angle
“port ten” used.

The situational awareness is:

e Ownship have given way to port side crossing vessel after one minute with course change 9 degrees to
port side. Change the meeting situation from End to Middle to End to Target. (End to Target: Safe)

e One overtaken vessel at starboard side has same speed as ownship is now leaving. (she is faster after we
reduce speed)

e Ownship have three crossing vessels at port side (yellow circle), distance unknown. (sighted)

e One overtaken vessel at port side 1s still slower than ownship. (skill by comparing vector length)

The situational awareness with 6 minutes speed vector 1s:

e Port side crossing vessel at separation zone will be at ownship bow after three minutes. (end to target:
safe)

e Starboard side crossing vessel still is a trouble after 6 minutes the collision point had shifted to port side
as ownship alter course to port side. (End to End after 6 minutes)
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Figure 9-18 Ownship speed vector in 3/6 minutes at 3.5 and 5.5 minutes time
In figure 9-18, after 03 minutes 30 seconds exercise time lapsed:

1. Ownship speed 1s 14.7 knots which had reduced from 15.8, 18.6 kts with engine output reduced to 56%
at beginning.
2. Ownship course is altered to port side 10 degrees more from 054.6 to 044.7 (T) with small rudder angle
“port ten”  used.

The situational awareness after 03 minutes 30 seconds is:

e Ownship gave way to port side crossing vessel in other traffic lane at 02 minute 30. (judging by
collision point, this vessel 1s irrelevant. Original course 054.6 (T) will be OK. )

e One overtaking vessel at starboard side is OK. (has faster speed and same course as ownship)

e By using 6 minutes vector to check, Ownship will pass starboard side crossing vessel’s bow after 4.5
minutes. (middle to end, caution. margin in TTC 1s 1.5 minutes)

e One overtaken vessel at port side 1s middle to end. (caution in our turning)

e Although ownship 1s 20 degrees difference to general traffic direction, things look like very easy if
ownship can keep current speed after 4.5 minute to avoid starboard side vessel. (caution: middle to end)

e After ownship passed starboardside crossing vessel, ownship can alter course to starboard side and back
to original course line. (awareness)

In figure 9-18, after 05 minutes 30 seconds exercise time lapsed:

1. Ownship speed 1s 13.8 knots which had reduced from 14.7, 15.8, 18.6 kts with engine output reduced to
56% at beginning.

2. Ownship course 18 back to starboard 049 (T) from 044.7, 054.6, 063.8 (T) with some small starboard
rudder angle used and  “starboard ten” till now.
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9-15 If ownship cannot steady on one course our collision risk will never be over.

In figure 9-18, the situational awareness 1S ownship almost enter separation zone, later some officer may
come on board with some video picture and ask Captain to sign the penalty bills.

e Ownship 1s dead ahead of port side overtaken vessel. (sighted very close astern)
e  Ownship had tried to go back to starboard side but small rudder angle “starboard ten” is not effective.
(sighted)

e Turning slowly in these situations is looking for trouble.



If OS cannot steady on one course our collision risk will never be over because nothing can be sure
when ownship is turning(sense)

Starboard side overtaking vessel 1s at port bow had alter course to portside again (Pink Square). (this is
an end to target situation)

This vessel intended to cross traffic lanes into pilot station. (Experience, this 1s why she had different
course with general traffic in east bound lane.)

Ownship only need reduce speed or pass her astern to avoid from the very beginning. (skill)

Ownship changed our position into portside near separation line where outbound vessel will present
there. (create another collision area risk)

Safe position is more important and should be achieved by clear awareness of our intention and
prediction ability of another vessel. (instinct of not to close separation line)
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Figure 9-19 Ownship speed vector in 3/6 minutes at 6.5 and 8.4 minutes time

In figure 9-19, after O6bminutes 30 seconds exercise time lapsed:

1.

Ownship speed 1s 13.3 knots which had reduced from 13.8, 14.7, 15.8, 18.6 kts with engine output

reduced to 56% at beginning.
Ownship course 1s 063.6 degrees changed from 049.0, 044.7, 054.6, 063.8 degrees with prolonged
Starboard rudder angle used, she is tried to steady with “Hard Port”™ rudder now.
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9-16 Turning slowly in these situations is looking for trouble.
The situational awareness 1s:

e Ownship turned back to starboard side general direction of traffic flow with small rudder angle been
used. (maybe 1n hope that starboard side crossing vessel will pass ownship’s stern automatically)
e Turning slowly in these situations is looking for trouble.
0 It’s not only confused another vessel around.
0 It is also confused ownship for not aware which heading ownship can be steady.
0 Ownship change heading to starboard side increase collision risk in starboard side.
e Ownship had used “Hard Port” to steady but not knowing what heading ownship will stop? (suspect)
e [f ownship cannot steady now, ownship will have collision with starboard side crossing vessel. (meeting
situation change from end to end situation to middle to middle situation now).
e Ownship had crossed port side overtaken vessel’s bow and tried to cross again. (suspect)
e Time to Collision TTC 1s 1.5 minutes. Is now the last chance ownship can avoid crossing vessel? But
how?

Alter course to port side is better as one minute ago. But now is too late for wheel over need one minute to be
effective.

After O8minutes 22 seconds exercise time lapsed, collision happened:

e Ownship speed 1s 12.6 knots which had reduced from 13.3, 13.8, 14.7, 15.8, 18.6 kts with engine output
reduced to 56% at beginning, reduce to 0% at last moment. No use.

e  Ownship course is 044.3 degrees changed from 063.6 (T) two minutes ago with “Hard Port” rudder
been used over two minutes. No use.
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9-17 Remember the separation zone is always a danger zone.

The situational awareness is:

Ownship once again go back to port side with “Hard Port” rudder angle been used. (sighted)
Ownship have no decisive action to clear trouble area. (collision risk area)

Every time ownship alter course to port side 18 looking for trouble inside the separation zone. (sense)
Ownship speed slow down but still proceed to original collision area. (sighted)

When 3 minutes speed vector crossed, any avoidance maneuvering may be useless. (Middle to Middle:
Collision).

If we examine the collision risk in the beginning, collision vessel is exactly the same as exercise began.
The starboard side crossing vessel has collision risk with ownship at 7.5 minutes in the beginning and
finally collided at 8.5 minutes, one minute later than we expected in the beginning.

Because ownship alter course to port side which move collision position to ownship’s port side too. (red
square vessel 1n figure 9-16)

What a disappointed discovery! All 8.5 minutes maneuvering Master had done here 1s only leading into
final collision. (Why not avoid this vessel in the beginning?)

Ownship should use  “Hard Starboard” rudder to clear the collision area in the beginning. (instinct)
Remember the separation zone 18 always a danger zone.
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9 — 07 Collision Awareness Exercise — 17 Maneuver Speed Vector
9-18 Avoid other vessel’s speed vectors to avoid collision.

As figure 9-16 (this 1s the scene where double grounding case happened) Ownship speed 1s 18.6 knots and
course 1s 063.8 degrees at beginning. With 3 minutes speed vector in 18.6 knots, this vector length 18 about
9.3 cables long. The situational awareness 1s:

oo

Ownship have two crossing vessels at starboard side (red circle), distance unknown. (sighted)

One overtaken vessel at starboard side has same speed as ownship. (skill by comparing vector length)
Ownship have three crossing vessels at port side (yellow circle), distance unknown. (sighted)

One overtaken vessel at port side slower than ownship. (skill by comparing vector length)

The situational awareness with 6 minutes speed vector 1s:

[Saileddseas?’F %14
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Figure 9-20 Ownship speed vector in 3/6 minutes at 1 and 2 minutes time

After Olminutes exercise time lapsed:

1.

Ownship speed 1s 16.5 knots which had reduced from 18.6 kts with engine output reduced at beginning.

2. Ownship course is altered to port side 1 degrees to 062.8 from 063.8 (T) with “port ten” used.



The overall situational awareness seems not so much changed:

e Port side crossing vessel will pass ownship bow after 1.5 minutes. (end to middle (or target), Caution)

e One overtaking vessel at starboard side 1s OK. (faster than ownship, End to Target)

e Ownship have one crossing vessel at starboard side has collision risk (red square) after 6 minutes. (end
to end, collision risk in 6 minutes)

e Red square 1s end to end situation, Collision Risk 1s for sure.(after 6 minutes)

e One overtaken vessel at port side 1s OK. (skill, slower than ownship)

e One crossing vessel at port side (blue square) will pass ownship’s bow at 6 minutes. (no collision risk in
6 minutes for speed vectors are not crossed.)

After 02minutes exercise time lapsed:

e Ownship speed is 14.5 knots which had reduced from 16.5, 18.6 kts with engine output reduced to 15 %
at beginning.

e Ownship course 1s altered to starboard side 4 degrees to 066.4 degrees from 062.8, 063.8 degrees with
rudder angle “starboard 15 used.

The situational awareness 1s Ownship had reduce speed 2 knots in last minute but ownship’s heading control
1s very well:

e Ownship reduced engine output decisively and used rudder with proper control of heading. (sighted)

e Port side crossing vessel will pass ownship bow after 1.0 minutes. (end to middle, Safe)

¢ One overtaking vessel at starboard side 1s faster than ownship will pass ownship bow after 1.5 minutes.
(end to middle, Safe)

e Ownship have one crossing vessel at starboard side will be at ownship bow after 5 minutes (pink
square). (end to middle, 1.5 minutes safety)

e One crossing vessel at port side has no collision point in 6 minutes speed vector (pink square: will pass
ownship bow after 5 minutes).

e One overtaken vessel at port side 1s safe. (slower than ownship, sense)

e — FERAE
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Figure 9-21 Ownship 3 minutes speed vector at 3 and 6.5 minutes time

After 03 minutes exercise time lapsed:



1. Ownship speed 1s 13.2 knots which had reduced from 14.5, 16.5, 18.6 kts with engine output reduced to
15 % at beginning.

2. Ownship course is steady in 066.4 degrees from 062.8, 063.8 degrees with rudder angle “starboard 15”
“Starboard 10" “starboard 5" used.

The situational awareness 1s:

e Ownship reduced engine output decisively and used rudder angle needed for proper control of heading.
(sighted)
e Port side crossing vessel and overtaking vessel at starboard side 1s at ownship bow now. (End to Target,
safe)
e Ownship have one crossing vessel at starboard side will be at ownship bow after 3 minutes (this vessel
also has end to target situation by estimate).
e Another crossing vessel at starboard side in same bearing further will pass ownship bow sometime later
which will check later. (sense)
e (Captain has two options to check this far away vessel in question:
0 Visual lookout of her relative bearing change, or
0 Use EBL as on figure 9-21 to mark target vessel’s bearing. (skill)
e One overtaken vessel at port side seems OK. (almost same speed and course)
e By reducing speed effectively can save almost all problems 1in this case. (suspect)
e Reduce speed 1s not the same as reduce engine output. (ownship has forward momentum to overcome in
speed reduction)
e Reduce speed cannot rely on reducing engine output only. (sometimes, speed reduced very slowly)

After O6éminutes 32 seconds exercise time lapsed:

e Ownship speed 18 9.3 knots which had reduced from 13.2, 14.5, 16.5, 18.6 kts with engine output
reduced to 15 % at beginning and further reduce to 0% at 04 minutes time.
e Ownship course 1s steady 1n 068 degrees from 066.4, 062.8, 063.8 degrees with rudder cycling twice.

The situational awareness is:

e Ownship reduced engine output decisively and used small angle rudder cycling twice. (sighted)

e All vessels nearby are OK Now. (3 minutes speed vectors are clear, sighted)

e Second crossing vessel at starboard side have collision risk with ownship. (end to end collision after 6
minutes)

e The collision risk is confirmed by Electric Bearing Line EBL which had set to 090° (T) 3 minutes ago if
captain was not sure about his visual relative bearing observation. (Target bearing unchanged at 090"
(M)

e Ownship may have to alter course to starboard side again to give way to this vessel. (sense)

e Ownship course alternation to starboard side may have danger with overtaking vessel at starboard side.
(sense)

e What ownship can do now is rudder cycling again from “Hard Starboard” rudder? (to gain some
distance from new collision point)

e Ownship alter course a little (10 degrees) to port side is OK. (have no collision point in 056’ (T)
direction and by SRB concept with slower vessel)



e The collision time maybe 6 minutes, the beam distance created by 10 degrees heading changed will 299
meters which should be enough for small vessel. (9.3 x 1852 x sin (10) / 6 min. = 299.0 meters)
e Ownship 10 degrees heading change to starboard side 1s heading into starboard side overtaking vessel 3
minutes speed vector’s end. End to Middle due to our course change)
e Avoid collision point to avoid collision, not collision vessel.
e Ownship have 6 minutes time to collision point.
0 We can consider to increase ownship speed and monitor her relative bearing change at the same
time to pass her bow as no other vessel around.
0 OS can alter course to port side use SRB concept to keep away this target then course again.
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9-19 How many degrees course change to keep minimum 3 minutes safety margin?

From collision line (3 minutes speed vector) study we know the collision risk begin from End to End situation
then Middle to Middle situation, finally target to Me collision. To avoid the collision, we should change End
to End situation to End to Middle situation, finally End to Target’s safe situation. The key point of maneuvering
1S to move ownship’s speed vector (alter course) from End to End to End to Target situation.

Change ownship 3 minutes speed vector from pointing target’s speed vector’s End to pointing Target’s
stern.

In this way, ownship can keep three minutes safety margin with target vessel we need. Please refer to figure
9-21 right picture. 10 degrees is the angle between target’s end to her stern in her 3 minutes speed vector. In
relative bearing, this 10 degrees is the relative bearing difference from her 3 minutes speed vector end to
target. If ownship has an End to End situation with her, ownship can alter course 10 degrees to starboard side



to keep 3 minutes safety passing time with her. However, we should remember the blossom effect when

target’s distance changed. 10 degrees is not fixed as this angle will change with distance (blossom effect) and
her course/speed varied.

Actually, 1f we look at these figures again it would be clear that by maneuvering 3 minutes speed vector
carefully without touching another vessels’, ownship can safely navigate without collision. The problem with
use of 3 minutes speed vector 18 ownship may lose long range collision awareness. So, ownship has to set
short and long minutes speed vector alternately for young OOW.

For a small crossing vessel, we have all the freedom to alter course to starboard side or port side or
increase speed as long as Master understands what kind of collision risk is.
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9 — 08 Collision Awareness Exercise — 18 Accelerated turning
9-20 What a waste in all these steering and engine output!

As figure 9-16 (this 1s the scene where double grounding case happened) Ownship speed 1s 18.6 knots and
course 1s 063.8 degrees at beginning. With 3 minutes speed vector 1n 18.6 knots, this vector length 1s about
9.3 cables long. The situational awareness 1s:

1. Ownship have two crossing vessels at starboard side (red circle), distance unknown. (sighted)
2. One overtaken vessel at starboard side has same speed as ownship. (skill by comparing vector length)
3. Ownship have three crossing vessels at port side (yellow circle), distance unknown. (sighted)



4. One overtaken vessel at port side slower than ownship. (skill by comparing vector length)

The situational awareness with 6 minutes speed vector 1s:
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Figure 9-22 Ownship speed vector in 3/6 minutes at 1 and 2 minutes time
In figure 9-22 left picture, after Olminutes exercise time lapsed:

1. Ownship speed 1s 18.0 knots which had reduced from 18.6 kts with engine output reduced a little at
beginning.

2. Ownship course is altered to port side 11 degrees to 052.2 (T) from 063.8 (T) with rudder angle “Hard
Port” used 20 seconds. Ownship alter course at first sight of port side crossing vessel. This is an
indication of no radar lookout skill and use no time for visual bearing check.

The situational awareness 1s:

e Once again, ownship headed into danger (separation zone) with no speed reduction. (suspect)

e Port side crossing vessel 1s at ownship bow now. (sighted)

e One overtaken vessel at starboard side 18 about same course with ownship. (sighted)

e  Ownship has no problem with starboard side first crossing vessel. (skill by using 6 minutes vector)

e One overtaken vessel at port beam 1s OK. (slower than ownship))

e ?nd port side crossing vessel will pass ownship bow after 3 minutes. (skill by 6 minutes speed vector
direction)

In figure 9-22 right picture, After 02 minutes exercise time lapsed:

e  Ownship speed 18 20.7 knots which had increased from 18.0 kts with engine output 100% after one
minute. Increase engine output to increase rudder effect of hard starboard.

e  Ownship course is steady in 052.2 for one minute from 063.8 degrees with rudder angle “Hard
starboard” now (rudder effect is not good). Master’s intention is not clear.

The situational awareness is:

e Port side 1" crossing vessel has passed. (sighted)
e One overtaking vessel at starboard side 1s far away now. (almost in same heading)



Ownship can pass starboard side crossing vessel’s bow after 4 minutes. (this means target vessel will
pass ownship’s stern)

Port beam overtaken vessel 1s still slower than ownship. (sense as OK)

Port side 2nd crossing vessel in westbound traffic lane will pass ownship bow after 2 minutes. (skill by
estimating collision point on speed vector)
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Figure 9-23 Ownship speed vector in 3 minutes at 3 and 4 minutes time

In figure 9-23 left picture, after 03 minutes exercise time lapsed:

1.

Ownship speed 1s 18.3 knots again reduced from 20.7, 18.0 kts with engine output 50% after two
minutes.

Engine output reduced after ownship heading change to starboard side.

Ownship course 18 altered 21 degrees to starboard side to 073.2 (T) from one minute before 052.2 (T),
and three minutes before Heading is 063.8 (T) with rudder angle “Hard starboard” 30 seconds

and “Hard Port” 1.5 minutes in red square. Turn to starboard side is hard (lee side).

Ownship had increased engine output 30 seconds to turn back to starboard side.

Then Master counter with Hard Port rudder with decreased engine 1.5 minutes for one vessel 1S crossing
from starboard side right now. (sight)

The situational awareness is:

Course change suddenly to 073.2 degrees from 052.2 degrees, one minute before.(sighted)

First port side crossing vessel 1s at starboard bow now. (almost Middle to Target: Caution in turning)
One overtaking vessel at starboard side 1s heading to separation zone. (end to middle, 2 minutes safety
allowance)

Ownship has collision risk with crossing vessel at starboard side after 3.5 minutes.(end to end in 3.5
minutes collision risk)

What to do with this collision risk? (suspect: turn to portside or starboardside has different risk?)

One overtaken vessel at port side 1s still slower than ownship. (skill by comparing vector length)

In figure 9-23 right picture, after 04 minutes exercise time lapsed:



e Ownship speed is 16.6 knots again reduced from 18.3, 20.7, 18.0 kts with engine output 50% after two
minutes.

e Ownship course is altered 6 degrees to port side from 073.2 (T) to 067.1 (T) from one minute before.
Stop using rudder angle ”Hard Port™ for ownship begin turning to port side now.

The situational awareness is:

e (Course change to port side 6 degrees have no use in solving collision risk with starboard side crossing
vessel. (End to End: collision risk in 3 minutes)

e Turning Rate 21 degrees per minutes increase the danger of lost control in last minute. (Suspect)

e Accelerated turn to starboard side had stopped by “hard Port” with reduced engine over 1.5 minutes (red
square). (sighted)

e Now captain did not use engine output to steady the vessel. (good choice)

e One starboard side overtaken vessel sailed to separation line is at bow now. (middle to target, 2 minutes
safety allowance)

e  Ownship has collision risk with starboard side crossing vessel after 3.0 minutes. (end to end in 3
minutes)

e [ast minute ownship had reduced speed about 2 knots with no actual effect on collision avoidance.
(sighted)

e  What to do with this collision risk? (suspect)

¢ One overtaken vessel at port side 1s OK. (slower than ownship)

After 4 minutes exercise time, ownship had coming back to original collision area with nothing had changed.
What a waste in all these steering and engine output. Please refer to figure 9-16, what captain could do to
improve this situation?
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Figure 9-24 Ownship speed vector in 3 minutes at 5 and 6 minutes time
In figure 9-24 left picture, after 05 minutes exercise time lapsed:

1. Ownship speed 1s 15.0 knots again reduced from 16.6, 18.3, 20.7, 18.0 kts with engine output 50% after
two minute and further reduce at 04 minute 20 seconds. (too late to reduce speed)
2. Ownship course altered 2 degrees to starboard side 069.7 (T) from 067.1(T). Using rudder angle
“Starboard 15" then “Hard starboard “over one minute time. Now captain had more patience in
rudder effect which 1s good. (sighted)



The situational awareness is:

e Course change slowly to 069.7 (T) from one minute before 067.1 (T).(sighted;: Ownship is at 1" stage of
turning)

e (Collision situation had not so much changed (red square). (middle to middle, collision 2.5 minutes
time))

e (Captain is lucky that ownship still have three minutes time when collision risk is obvious in last minute
exercise time. (refer to figure 9-23)

e So, captain still have time to wait for rudder to take its effect in turning. (skill)

e One overtaking vessel had passed ownship bow to port side since last minute. (sighted)

e Ownship has collision risk with starboard side crossing vessel after 2.0 minutes and ownship’s heading
already have starboard side turning rate now. (sighted)

e Ownship had reduced speed 3.3 knots over two minutes time with no actual effect on collision
avoidance. (sighted)

e Ownship had used “starboard 15" 40 seconds and “hard starboard” 20 seconds rudder now.
(sighted)

e Course changed from 067.1 (T) to 069. (T) with no actual effect on collision avoidance. (sighted)

¢ This minute must be very painful for captain. (suspect)

In figure 9-24 right picture, after 06 minutes exercise time lapsed:

e Ownship speed 18 13.3 knots again reduced from 15.0, 16.6, 18.3, 20.7, 18.0 kts with engine output 50%
after two minute and further reduce at 04 minute 20 seconds to 15%. (15% for 1.5 minutes)

e Ownship course altered 15 degrees to starboard side 084.1 (T) from 069.7, 067.1, 073.2 052 (T). Using
rudder angle “Hard starboard “ 20 seconds and midship.

The situational awareness is:

e (Course change sharply to 084.1 (T) from last minute 069.7 (T) to avoid the collision.(15 degrees)

e Course change is OK to avoid the collision with 1" starboard side crossing vessel. But, if ownship
cannot stop the turn it will have another collision risk after 3 minutes with a very slow vessel. (sighted)

e [s1t OK for turning rate of 14 degrees per minutes to starboard side? (skill by knowing ownship
maneuvering characteristics)

e The job now is to stop the turn immediately. (instinct)
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9-21 Reminders in last chance of 3 minutes maneuvering. Steady, reduce engine, only one
shot.

From this exercise, we have to remind captain some safety concepts here.

v Captain should maintain ownship’s heading as steady as possible to evaluate collision risk. (to
counter the weather effect and excess rate of turn)

When ownship is turning, ownship will increase collision risk in the side we are turning.

Steady ownship heading before reducing speed otherwise ownship may lose control.

Once engine reduced or stopped, ownship’s rudder effect become very unreliable.

Allow one minute time to have ownship response to the rudder in bad weather.

Once vessel turning accelerated in second stage, it may very hard to steady it within next minute.
When the turning started, at least another minute have to wait (or 2 minutes) for counter rudder
to take effect.

By using one minute to initial the turn and another one minute to steady, collision risk read in
three minutes speed vector, we only have one chance to choose correct heading to avoid
collision.

v So, every maneuvering should be planned well before entering a collision area.

€ € € € ¢ ¢

<

In three minutes maneuvering, we only have one heading available to avoid collision.
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How 1o judge Bow Crosiing Time of target?

IT IS ON TARGET SPEED VECTOR.
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9 — 09 Collision Awareness Exercise — 19 Nice and Easy
9-22 Target vessel pass ownship’s bow depends on her speed vector movement.

As figure 9-16 (this 1s the scene where double grounding case happened) Ownship speed 1s 18.6 knots and
course 18 063.8 degrees at beginning. With 3 minutes speed vector in 18.6 knots, this vector length 1s about
9.3 cables long. The situational awareness 1s:

1. Ownship have two crossing vessels at starboard side (red circle), distance unknown. (sighted)

2. One overtaken vessel at starboard side has same speed as ownship. (skill by comparing vector length)
3. Ownship have three crossing vessels at port side (yellow circle), distance unknown. (sighted)

4. One overtaken vessel at port side slower than ownship. (skill by comparing vector length)

The situational awareness with 6 minutes speed vector 1s:

How 1o judge Bow Crosiing Time of target?

IT IS ON TARGET SPEED VECTOR.

Figure 9-25 Ownship speed vector in 3/6 minutes at 2 minutes time
In figure 9-25 left picture, after 02 minutes exercise time lapsed:

1. Ownship speed 1s 15.3 knots which had decreased from 18.0 kts with engine output 60% reduced from
beginning and further reduced to 16% at 1.5 minutes time.
2. Reduce engine first then observe the bearing change of target. If bearing change not enough reduce
engine again.
3. Ownship course had altered 4 degrees to 067.1 degrees from 063.8 degrees with rudder angle
“starboard 10" now.



The situational awareness is:

e Port side crossing vessel 1S about to pass ownship’s bow after one minute (orange circle). (Middle to
Target: Caution 1n turning)
e One overtaking vessel at starboard side 1s about to pass after 1.5 minutes (end to target, 3 minutes
safety).
e (rossing vessel (red circle) at starboard side has collision risk after 4.5 minutes. (End to Middle.
Caution)
e Ownship TTC time to collision to her is 6 minutes. (safety margin 1.5 minute which need great caution
1n actions to avoid collision)
e One overtaken vessel at port side 1s still slower than ownship. (skill)
e One crossing vessel at port side will pass ownship bow after 5 minutes (yellow circle). (no collision risk
with her)
® The time target vessel pass ownship’s bow depends on her speed vector movement; not depends on ownship
speed vector.(refer to figure 9-25 right picture with 6 minutes speed vector. Collision points in their
speed vector)
0 Starboard side green overtaking vessel in green ring will pass after 1.5 minutes.
0 Port side pink crossing vessel in orange ring will pass after 1.0 minutes.
0 Starboard side crossing vessel in red ring will pass after 4.5 minutes.
0 Port side crossing vessel in yellow ring will pass after 5.0 minutes.
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Figure 9-26 Ownship speed vector in 3/6 minutes at 3.5 and 5 minutes time
In figure 9-26, after 03 minutes 30 seconds exercise time lapsed:

1. Ownship speed 1s 13.2 knots which had decreased from 15.3, 18.0 kts with engine output 60% from
beginning and further reduced to 16% and 0% since 1.5 minute before. Speed still reduced slowly.

2. Ownship course had altered 3 degrees 069.9 (T) to starboard side from 067.1, 063.8 (T). Ownship had
used “Hard Port” rudder to stop the starboard side turning rate in last minute.

The situational awareness is:

e 1" Port side crossing vessel passed, at our bow. (sighted)
e 1" Overtaking vessel at starboard side passed (green square). (sighted)



e Red Crossing vessel at starboard side has no collision risk. ( no collision point in 3 minutes speed
vector )

e One crossing vessel at port side will pass ownship bow after 4.5 minutes (yellow circle). (No collision
within this 6 minutes)
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9-23 If ownship have to reduce speed it is better to steady ownship heading first.
In figure 9-26, after 05 minutes 00 seconds exercise time lapsed:

e Ownship speed i1s 11.1 knots which had decreased from 13.2, 15.3, 18.0 kts with engine output 60%
from beginning and further reduced to 16% and 0 % since 3 minutes before.
v Ownship course 1s steady in 069.9 (T) to starboard side from 067.1 (T). This captain knows this well.
“If ownship have to reduce speed it is better to steady ownship heading first.”

e Although ownship had reduced engine for long time ownship is still in very well control of heading.

The situational awareness 1s: all vessels had no collision risk now except one slow vessel outside the TSS.
Comparing with last captain wasted so many efforts, this exercise is nice and easy. For a young OOW,

He cannot tell the difference but he can feel something is not the same.
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9 — 10 Collision Awareness Exercise — 20 Lost Steerage
9-24 Hard Over Rudder is not necessarily come with lost control of ownship.

As figure 9-16 Ownship speed 18 18.6 knots and course 1s 063.8 degrees at beginning. With 3 minutes speed
vector in 18.6 knots, this vector length 18 about 9.3 cables long. The situational awareness is:

1
2.
3.
4

Ownship have two crossing vessels at starboard side (red circle), distance unknown. (sighted)

One overtaken vessel at starboard side has same speed as ownship. (skill by comparing vector length)
Ownship have three crossing vessels at port side (yellow circle), distance unknown. (sighted)

One overtaken vessel at port side slower than ownship. (skill by comparing vector length)

The situational awareness with 6 minutes speed vector 1s:



Figure 9-27 Ownship speed vector in 3/6 minutes at 2 and 3 minutes time

In figure 9-27 left picture, after 02 minutes exercise time lapsed:

1. Ownship speed is 16.3 knots which had decreased from 18.0 kts with engine reduced output 79% from
beginning.
2. Ownship course had altered 15 degrees starboard side to 078.5 (T) from 063.8 (T) with rudder angle
“starboard 20" and “Hard Starboard” at one minute time, right now is hard port.

The situational awareness 1s: ownship take starboard side Orange overtaking vessel as first priority in
collision avoidance although she is faster than ownship. (Wrong assumption, No skill)

e Ownship reduced engine output a little to 79% and bold rudder angle “starboard 20" and “Hard
starboard” used. (sighted)

e Right now ownship use “ Hard Port” rudder decisively. (maybe port side crossing vessel come to
captain’s attention.)

e Red Port side crossing vessel 1s in collision risk after 3 minutes. (end to end, refer to 9-08)

e Orange overtaking vessel at starboard side passed ownship bow 1s OK. (end to target)

e 2nd Crossing vessel at starboard side has no collision risk (red circle). (skill)

e One overtaken vessel at port side still slower than ownship 1s OK. (sense)

e One crossing vessel at port side is hard to say now (yellow circle). (just leave it now)

In figure 9-27 right picture, After 03 minutes 30 seconds exercise time lapsed:

1. Ownship speed 1s 15.3 knots which had decreased from 16.3, 18.0 kts with engine output 79% from
beginning.
2. Ownship course had altered 15 degrees port side to 063.5 (T) from 078.5, 063.8 (T) with rudder angle
“starboard 20" / “Hard Starboard” one minutes and “Hard Port” over one minute.

The situational awareness is:

e  Ownship reduced speed slowly. (sighted only one knot less)

e Ownship might do rudder cycling maneuvering now. (Hard over rudder used)

e  Ownship had midship the rudder after port side crossing vessel about to pass ownship’s bow. (Middle to
Target, Caution 1.5 minutes)



Hard over Rudder is not necessarily come with lost control of ownship. (seamanship)

Captain controls the turning rate within 15 degrees per minutes with confidence. (sighted)

One overtaking vessel at starboard side passed ownship bow (orange square). (sighted.)

Crossing vessel at starboard side 1s OK (red circle). (no collision point in 3 minutes)

One crossing vessel at port side 1s about to pass ownship bow after 4.5 minutes (yellow circle). (end to
middle by last 3 minutes speed vector, 1.5 minutes margin, caution)

Tick mark every 01 (min)

Figure 9-28 Ownship speed vector in 3/6 minutes at 5 and 6 minutes time

In figure 9-28 left picture, after 05 minutes 00 seconds exercise time lapsed:

1.

Ownship speed 1s 13.7 knots which had decreased from 15.3, 16.3, 18.0 kts with engine output 79%
from beginning and further reduce to 0% over last minute.

Ownship course is steady at 063.5 (T) after “Hard Port”. Ownship midship the rudder for some time
and “hard Starboard” again for one minute already.

9-25 Steady the course before stop engine.

In figure 9-28 left picture, The situational awareness 1s:

Ownship stopped engine output for one minute with 0%. (sighted)
One minute time 1s not enough for speed reduction or course changing. (sense)

Steady the course before stop engine.

This 1s basic seamanship to Pilot but not so familiar to OOW and Master.

Ownship may worry about starboard side crossing vessel. (ownship safety margin time is 1.5 minutes as
predict one minute ago)

After 1.5 minutes, two crossing vessels: one form port side and one from starboard side will pass
ownship bow (red ring). (end to middle, caution)

Ownship sailing track had shown very precise control of our course line (yellow line in maneuvering
box). (sighted)

Master proceeded with general direction of traffic lane only shift position to avoid collision point.

In figure 9-28 right picture, After 06 minutes 02 seconds exercise time lapsed:



1. Ownship speed 1s 12.0 knots which had decreased from 13.7, 15.3, 16.3, 18.0 kts with engine output
79% from beginning and further reduce to 0% 1n last 2 minute. Reducing rate 1s 1.7 knots per minutes.

2. Ownship course 1s altered 14 degrees to starboard side 076.9 (T) from 063.1, 078.5, 063.8 (T) with
rudder angle “Hard Starboard”.

The situational awareness 1s:

e With one minute in “Hard Starboard” ownship did it again- alter 14 degrees per minute to starboard
side although engine output is 0%.

e Here Master had created two more collision risks with starboard side crossing vessel and starboard
quarter overtaking vessel.

e Ownshipused “Hard Starboard” one minute and 0% engine output in last 2 minute. (sighted)

e Once again, ownship conducts sharp turn 14 degrees to starboard side. (sighted)

e Hard over Rudder to starboard side 1s not necessarily if master has radar lookout skill in 5 minutes time.
(End to Middle: Caution 1.5 minutes)

e In this heading 076.9 (T) ownship create new collision risk with vessel outside the traffic lane (starboard
side) and collision risk with starboard side overtaking vessel. (once slower and now 1s faster)

e Although captain is good at steering but the basic concept is not enough. (Ownship already in perfect
course at 5 minutes time.)

e Not necessary course change will create new collision risk with another vessels. (sense)

e After 4.5 minutes, starboard side crossing vessels will have collision risk with ownship. it is about the
time overtaking vessel will catch us too. (skill by using 6 minutes vector)

e Ownship should steady the heading as soon as possible and check the situation with starboard side target
vessel. (suspect)

e For slower vessel in confined area use SRB safety relative bearing concept to pass slower vessel’s bow
may be more appropriated. (suspect)
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Figure 9-29 Ownship speed vector in 3 minutes at 7.3 minutes time
In figure 9-29, After 07 minutes 17 seconds exercise time lapsed:

1. Ownship speed 1s 10.2 knots which had decreased from12.0, kts with engine output to 0% 1in last 3
minute. Speed reducing rate 1s about 1.7 knots per minute in last three minutes.

2. Ownship course 18 altered 14 degrees to starboard side 91.3 (T) from 076.9, 063.1(T) with rudder angle
“midship” in last two minutes. turning rate is 14 degrees per minute. This turning rate has last two
minutes although no engine output.

9-26 Lost steerage procedures: Kick engine ahead to increase rudder effect.
The situational awareness 1s:

e Once again, ownship conducts sharp turn with 14 degrees per minutes turning rate. (sighted)

e This 1s a sign of lost control of ownship’s heading what they called Titanic Effect while vessel has No
engine expels current to assist Full rudder’s turning effect.

e Ownship had controlled the heading well in 2 minutes time at 063’ (T) while engine output is 79%. But,
now ownship will not response to any rudder order effectively with engine output reduce to 0% 1n last 3
minute.

e New collision risk with vessel outside the channel is cleared due to ownship turning. (sighted in speed
vector but she may not enter TSS)

e (Collision risk with starboard side overtaking vessel 18 imminent in 1.5 minutes. (sighted)

e (Captain is good at Hard over rudder and speed control but the experience of lost steerage is not enough.
Lost steerage 1s not the same as lost steering which 1s refer to lost steering gears. Lost steerage is vessel
not response to hard over rudder order in time.



e  Ownship should conduct sharp turn to port side. Only Hard Port rudder will not turn ownship when
there 1s no engine output. We need to kick engine ahead to start the turn to port side immediately.
(Emergency maneuvering.) Only 1.5 minutes time may not enough to alter course to port side in time.

e Kick engine ahead might be condemned in final collision verdict as COLREG violation. (in court, they
say safe speed, not safe course.)

e For Starboard side overtaking vessel, we have to take action to avoid collision. (suspect)

e  Ownship 1s on course of 091.3 (T) now which is about 30 degrees against general direction of traffic
lane. (sighted)

e Ownship will create broader profile in our ship’s hull and block the headway of overtaking vessel.
(sighted).

e Ownship should increase engine and Hard Port rudder immediately and conduct sharp turn to port side
to avoid the overtaking vessel from starboard quarter. (sense)

e  Ownship has lost control of heading and in great danger now.

9-11 MRS e 21 7 (R TR
9-27 fREEANEE EJI@@@WEE

|\ ileddseasayFiEEial L
www.saileddseas.com

Iﬁ/ 0-30 3RS ] REARTE 316 53 BT E’cﬁfl‘*lﬂ’]ﬁﬂi
RS2 FEY 9-30 AHEHIVERRE R 20 61 > FlIEE 254.5 AL BAIGHYERH, [FEARIZATT -

= FEAREA M FREAL - KLEIER - EEEERA -

= GNGEE— RGeS - ZEERRE

= FEfE R - SkEuEIRE - BERERAD -

= WMRBCERASIE/RE - EEAALTE - ISR EERE 6 Sy R R LR -

= {Ef 6 A A ERLIL - HMEEE —(EhEEmAE - 3T 7 AT ERE A2
H > B EAVRGE T -

B Al L —RAGE AT ? }f Rl ? BEER ? BREAEE 7 EEEIHAER
5 o AERE A R - RO R - AW - EEE R MPREEZ
EHE R > BUEEGRE -

v FEANEIEEEE ? rIRE AR IRV ESE IR RE R ELR - SN - SRR
fAEATEYE S ATLAR BT -



v [AAGE  BUEIRARZAEEA (SrEERE) SR > N AR M EHIH’T -
v [k FFDCRAERVERZA RS (ALEERE) FsFLer/Kis » SR IMEE]

fy -

v Tf—[E 360 REAIEIRS ? AT TR A R ML - BB EIA SR
% -

v RANE—EE SRR - AN B EER AR R
Dalks

v EERAYRIEE R o EEEEP N o AL EEZ AL ?

lﬁ/931 R [ AR 3/6 778 AF 1 oy HEi AT

1 Ty sy R A 1% - AR R 18.6 B - B2 0E 20 EEC N AREY - EHERY Hjjj)JﬁTW:T\ ’
FRABHIIFERIRE] 65% - FREAE 30 FPHYIF I —2(EE] 35% » ML 2AH & el aT g -
PRI ZRARIE: 1 S gAY ATk 1.4 577

NSO AT 2.6 & - B 248 REE 245.4 FF » BEFAEENE - G0 10 REIRASTAG - ERE
{9 1 5950 -

9-28 HENTERIFE A - ANSHYRLIE G %
3 sy M BGRGIMTAVEBAEL T -

IR AL LSRR TEAT - A RE AR EL e A R AR S » AN S AR JE (o P A Pl
R & - AR E A W RE AR - Sl ﬁizzﬁféﬁﬁlﬁ?%ﬁ%ﬂ%ﬁ
JEPAER A

6 73 SRS [ EARAVHERFI B AT

Bl 3 oy R (A Ay 0 LRSS R E R I B R AR HET AR [E] - SR ZE DA RS -
REAR AR EE /e Rz S i i F G - SRR AR A EE e R A 2R S AR AT PR - AR A (o A e P
fE - (EGRRIRILER G - RIEA —REMAFREEEE » SR ERdly - &R rEEE
A

v AREAVERERRK 1.4 B2 A5y > — o BEREYERERTG - ALY ZREE [ B 4R IR - EE
FEREE R - 5525 EP 9-31 -
v A REREZAR R R R R - BAEAMAGRZ - Fr AR B R > 5
Emﬁ/fﬁ)/&_.ﬁbﬁ/ﬁ RUE - R(EREEAVIES - o] AR bAR LS — (R RS BRI R e
> AJDARY



v RFEAVERFE IR o R AT A sl v e F] i S R e -

00200 ENFE24|soses bt | 165 |

lﬂb 9-32 & ﬁi%?ﬁ 3/6 SrEEAESS 2 S #ERIRER AR

KB T SRR R AR 1R - ARGHYERESE 16.5 61 > E20E 20 BimsK - B IR T B2
1 65%I2] 35% > FEISIE M 7 #ERF ] - TR0 N ARHVERIEESE 3.5 &1 - ANGHVRTE - AE 0.9 FEE]
248 O FEGE 245.4 FE > [EFGRE 10 FERR/MNE - A& AmRE - GRE 20 FE55F - BReriESsE
AIBLF 0 3 oAV EE R BV HCRAFRY » AIRTR IR [A) B R A RS %BE&% 3 JriElR
HERENE - BRI -

= FrAEEATE S AN IALEE - 1 3 SrEEATR - hbE PR o AT R L R
[ b

= AFEIEZEETTRIRERAYES T 0527 HoAth i B OB T ) S AT

= EAFAGREAVAE - IRERECEEEANTR T > ERRMERIEE R ERFEEAVEE -
(HREEELERAT T » FISTAREE

= 1£ 6 sV R ER > WM LLEEIEMAL 6 7788k - DIRAEAVERTE - (5287 TR M
FIREAE -

= BReHESE R - 7— iE 6 JrsEH L M EAR

= [EAEREERER - EMERSE » HEHFEEEM - SRR -

3 Gy AR [ ARt e DMUER IR A A AR i S 2 B MIRIRAE -

B 0.33 3 43 BRI B REALE 3/4 5 SR B




46N 3 Sy R EIBTE o AHYEEEE 140 6 0 BRI 16.5 0 18.6 > 20 BHRL 2K o AR
JIRCT TR > (ERaIaIE] 65% > IMEAE 30 FMEFRE] 30% > FE4E 3 i fe] > 2T 5.1
B o AMEHINTAFRELE 2493 5 - £ 248.9 248.0 » 2454 1§ » TERT— 7%

3 ST EEEVEE R ELR - FAEELACTEME -

= AFEG 1 oSN o e AR A AYRRAT A 1 o o B RFIHY L £
b - iR IRMTEEY -

= FrAfEEA 3 R o B G ARAYRTES -

= EEATER T BREEAHENEREZS > ERHMERHY -

15 4 7y VIR RETE TR - AAGRYEREZ 13.7 67 > 7€ 20 B - LA JIREEE] 35% » 2
A STSERCT 6.3 61 > BRI 1.5 EIHVERREE - AAAVATRRRELE 2483 [ > A
WA IR R ©

RERLAL S ARTGER IR RS - —IRRNERE B BEAEE 1538 3 S HE RE
Ao TR RAFRSS -

SERTER AL TR FTREIRIERY - AERRREI (% SREERIR A A © AR RS
o -

9 — 11 Collision Awareness Exercise — 21 7 vessels in Collision Area
9-27 Read ownship’s position inside Collision Area.
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Figure 9-30 Ownship speed vector in 3/6 minutes at beginning

The situational awareness is:

e  Ownship have two crossing vessels at starboard side (red circle), distance unknown. (sighted)
e One overtaken vessel at starboard bow has slower speed. (skill by comparing vector length)

e  Ownship have one crossing vessel at port side (green circle), distance unknown. (sighted)

e two overtaken vessels at port side slower than ownship. (skill by comparing vector length)

With 6 minutes speed vector we found one collision area risk.

o There are 7 vessels 1nside the Collision Area (Orange square). (sighted)



o There 1s no time to remember which vessel 1s ahead or behind, which vessel 1s on starboard side or
port side? (suspect)

e Ownship now knows that “It is Collision area to be avoided, not the vessels” (the sense you
should have now)

e Where to go for ownship? (use your instinct, not speed vectors or safety margin or whatever)

o To starboard side, we are competing the ground where port side crossing vessel are going (green
ring). (sighted)

o To port side, we are competing the ground where starboard side crossing vessel are going (red ring).
(sighted)

o To make a 360 degrees turn 1s impossible due to many vessels inside the traffic lane. (too many
collision risks while turning)

e Ownship has only option to reduce speed as fast as possible to arrive Collision Area later. (suspect)
Collision awareness in a collision area is to identify where ownship’s position inside it.

Figure 9-31 Ownship speed vector in 3/6 minutes at 1 minute time
After 01 minutes exercise time lapsed:

e Ownship speed 1s 18.6 knots which decreased from 20.0 kts with engine output reduced twice 65% from
beginning and further reduced to 35% after 30 seconds. Speed reduces 1.4 knots over one minute’s time.

o Ownship course had altered 2.6 degrees starboard side to 248.0 degrees from 245.4 degrees with rudder
cycle from “starboard 10” and “Hard Port “in last minute.

9-28 Read ownship’s collision risks inside Collision Area.

The situational awareness 1n 3 minutes speed vector 1s: Port side overtaking vessels distance are closer than
starboard side. And port side crossing vessel 1s faster than starboard side. If ownship have to use rudder
cycling starboard side first 1s better for port side 1s too crowded.

The situational awareness in 6 minutes speed vector is:

e Ownship Speed reduces 1.4 knots 1s not enough? (ownship speed vector’s end 1s in middle of collision
area. See figure 9-31 right picture.)

® Only one vessel inside collision area is at ownship’s starboard side. (A little bit to starboard side might
be OK or rudder cycling to starboard side)

o Ownship speed is still too fast as ownship arrive Collision Area about the same time with crossing
vessels. (sighted)



00200 ENT824| soeed Bt | 165 |

Fire 9-32 Ownship speed vector in 3/6 minutes at 2 minutes time

After 02 minutes exercise time lapsed:

Ownship speed 1s 16.5 knots which decreased from 20.0 kts with engine output reduced twice 65% from
beginning and further reduced to 35% after 30 seconds. Speed reduces 3.5 knots over two minute” s
time.

Ownship course had altered 0.9 degrees starboard side to 248.9 degrees from 248.0, 245.4 degrees with
rudder cycle from  “starboard 10” and “Hard Port “and “ Starboard 30,20,5 ---” .

Overall situation looks good 1n three minutes speed vector. If we marked all speed vector end with
vessel shape, crossing vessels will arrive collision area in more or less than 3 minutes while ownship
have about 2 minutes time to arrive. (sighted by estimation)

All crossing vessels are about to pass ownship bow after 3 minutes. (no collision points in 3 minutes)
Ownship should concentrate on speed control if no vessel will change course or speed. (Priority)

The vessel at ownship stern 1s faster than us. (sighted)
In 6 minutes, speed vector, we can see overtaking vessel still behind ownship. (sighted)
Overall situation looks pretty mess in this 6 minutes speed vector. However, if we check it carefully we
can still verify its collision risk clearly. (sighted)
Use longer speed vector while vessels are plenty will complicate the case. (sense)
Three minutes speed vector represent ownship collision risk with other ship. (rule)
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Figure 9-33 Ownship speed vector in 3 minutes at 3 and 4 minutes time



In figure 9-33 left picture, After 03 minutes exercise time lapsed:

Ownship speed 1s 14.9 knots which decreased from 16.5, 18.6, 20.0 kts with engine output reduced
twice 65% from beginning and further reduced to 35% after 30 seconds. Speed reduces 5.1 knots over
three minute’ s time.

Ownship course had steady in 249.3 degrees from 248.9, 248.0, 245.4 degrees 1n last minutes.
Ownship 3 minutes speed vector looks good in this time.

Ownship will arrive collision area 1.5 minutes later than crossing vessels from both sides. (sighted)
All crossing vessels are about to pass ownship bow after 3 minute. (sighted)

Overtaking vessels are very close but in proper distance away. (sighted)

In figure 9-33 right picture, After 04 minutes 09 seconds exercise time lapsed:

Ownship speed 1s 13.7 knots which decreased from 20.0 kts with engine output reduced twice 65% from
beginning and further reduced to 35% after 30 seconds. Speed reduces 6.3 knots over 4 minute’ s time.
Speed reduction rate of 1.5 Knots per minute

Ownship course had steady in 248.3 degrees from 248.9, 248.0, 245.4 degrees in 2 minutes.

Crossing vessels: two are End to Middle situation and one 1s End to Target. )Overall situation looks
good 1n this three minute speed vector.)

Once the situation seems impossible become much easier by speed reduction
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9 — 12 Collision Awareness Exercise — 22 3 minutes collision warning
9-29 Why captain use engine to stop the turn?

Refer to figure 9-30, Ownship speed 1s 20.0 Knots and course 1s 245.4 degrees at beginning.
The situational awareness 1s:

e Ownship have two crossing vessels at starboard side (red circle), distance unknown. (sighted)
One overtaken vessel at starboard bow has slower speed. (skill by comparing vector length)
Ownship have one crossing vessel at port side (green circle), distance unknown. (sighted)
Two overtaken vessels at port side slower than ownship. (skill by comparing vector length)

With 6 minutes speed vector we found one collision area risk: There are 7 vessels inside the

Collision Area (Orange square). (sighted)

Tick mark evary §1 jmm )

Figure 9-34 Ownship speed vector in 3 minutes at 2 and 4 minutes time

In figure 9-34 left picture, After 02 minutes exercise time lapsed:

e Ownship speed is 16.5 knots which decreased from 20.0 kts with engine output reduced to 53% from
beginning. Ownship reduced speed once with less engine output 53%. Speed reduces 3.5 knots over 2
minute’s time.

e  Ownship course had altered 2.6 degrees starboard side to 248.0 degrees from 245.4 degrees with
moderate rudder used in last minute.

e The situational awareness in 3 minutes speed vector 1s good. (sighted)



The situational awareness 1n 6 minutes speed vector 1s pretty mess. (better not to try if we know the
characteristics of speed vector well)
All crossing vessels will arrive collision area ahead of ownship. (sighted)

In figure 9-34 right picture, After 04 minutes exercise time lapsed:

Ownship speed 1s 15.0 knots which decreased from 16.5, 20.0 kts with engine output reduced to 55%

from beginning. Ownship increased engine output to full once in 3.5 minutes. Speed reduces 5 knots

over 4 minute’s time.

Ownship course had altered 2.3 degrees port side to 245.7 (T) from 248.0, 245.4 (T) with rudder order
“Hard starboard” for 40 seconds. (we see captain have 20 seconds more patient in waiting rudder

effect than exercise Nice and Easy.)

Captain is inpatient in waiting ownship answer to  “Hard starboard” rudder order. (Captain increase

engine to increase rudder effect.)

Ownship now 1s 1n a situation depend totally on speed reduction to avoid the collision. (Why captain use

engine to stop the turn?)

The situational awareness in 3 minutes speed vector 1s: One crossing vessel (red ring) from starboard

side has collision risk. (it’s an end to end touched in speed vector which means 3 minutes collision

warning.)

Trri [ Rudsec Tick mark every 01 (min ) | g

Figure 9-35 Ownship speed vector in 3 minutes at 5.5 and 6.5 minutes time

In figure 9-35 left picture, After 05 minutes 30 seconds exercise time lapsed:

Ownship speed 1s 13.9 knots which decreased from 15.0, 16.5, 20.0 kts with engine output reduced to
55% from beginning. Ownship increased engine output to full once in 3.5 minutes. Speed reduces 6.1
knots over 5.5 minute’s time.

Ownship course had altered 1.0 degrees starboard side to 246.7 degrees from 245.7 248.0, 245.4 degrees
with rudder cycling over last 2 minutes. Captain may conduct a small scale rudder cycling with 3
degrees to each side. (suspect)

Crossing vessel from starboard side (red circle) has collision risk in 4 minutes time seems OK now.
(sighted: middle to target)



e One overtaking vessel (yellow circle) has collision risk after 3 minutes. (sighted)

In figure 9-35 right picture, After 06 minutes 30 seconds exercise time lapsed:

e Ownship speed 1s 14.5 knots which increased from 13.9 kts with engine output reduced to 13% in last
moment. Captain had kicked the engine again in 6 minutes time after wheel over 20 seconds. (Less
patience)

e Ownship course had altered 4.1 degrees port side to 242.8 (T) from 246.7, 245.7 248.0, 245.4 (T) with
rudder “hard starboard “over 30 seconds.

e Ownship is chasing starboard side crossing vessel by previous port rudder used. (sighted)

e Ownship starboard side is clear except overtaking vessel that’s why captain increase speed with Hard

Starboard rudder.
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9-30 HORSE or MORIE in slow steaming skill?

Slow steaming is the ultimate test of Master’s shiphandling.

v HORSE is the Captain use Hard Over Rudder and Small Engine which is good in speed and course
control.

v MORIE is the Captain use MOderate Rudder and Increased Engine to handle the situation by 1%
degrees ship handling skill.

v Ownship increased speed to increase rudder effect to stop or increase turning rate. (is reasonable)
Ownship need to have the clue what side 1s upwind or windward? (suspect)

v Ownship should rectify dangerous situation in most dense traffic area with simplest maneuvering.
(suspect)
Not knowing your current windward is foolish in good days, not knowing it in bad time is disaster. (rule)

Ownship should always know windward at first moment we stepped 1n bridge. (Skill)
Wheel over point 1s about 2 ship’s length advances for sharp ship like container and one ship length for
round vessel like tanker. (sense)
v For 300 meters container vessel, 2 SL 1s 600 meter,
o 600 meters need 1 minute run for 20 Knots vessel.
o 600 meters need 1.3 minute run for 15 Knots vessel
v Refer to figure 9-36, the horizontal axis 1s one minute time span. Which Captain 1s Horse and which 1s
Morie?
o HORSE Captain wait 60 seconds 1n first time and 70 seconds in second time (green square
n hard starboard rudder) when ownship speed had reduced (although captain kick about 10
seconds time in yellow square).
o MORIE Captain wait 90 seconds (in hard starboard rudder green square) and reduce engine
output in yellow square.
v This 13 slow steaming skill. (sense) In this figure 9-36,
o Hard starboard rudder is more likely the leeside which rudder effect is not obvious.
o In second maneuvering diagram, it is more like a rudder cycling with speed reducing
process.



o However, ever since 1" chapter we should be very familiar with the use of “ Hard Over
Rudder” and understand the disadvantages of “Small Rudder with Elevated engine
speed” .
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Figure 9-36 HORSE and MORIE captain in slow steaming
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9 — 13 Collision Awareness Exercise — 23 Reduce speed effectively
9-31 Bold rudder angle can help reducing speed effectively.

Refer to figure 9-30, Ownship speed 1s 20.0 Knots and course 1s 245.4 degrees at beginning.

The situational awareness is:



e Ownship have two crossing vessels at starboard side (red circle), distance unknown. (sighted)

e One overtaken vessel at starboard bow has slower speed. (skill by comparing vector length)

e  Ownship have one crossing vessel at port side (green circle), distance unknown. (sighted)

o Two overtaken vessels at port side slower than ownship. (skill by comparing vector length)

»  With 6 minutes speed vector we found one collision area risk: There are 7 vessels inside the
Collision Area (Orange square). (sighted)

Figure 9-37 Ownship speed vector in 3 minutes at 3 and 5 minutes time

In Figure 9-37 left picture, After 3 minutes 00 seconds exercise time lapsed:

e Ownship speed 18 14.3 knots which decreased from 20.0 kts with engine output reduced to 55% from
beginning. Speed reduces 5.7 knots over 3.0 minute’s time. Reducing rate of 1.9 knots per minutes.

e  Ownship course had altered 3 degrees starboard side to 248.8 (T) from 245.4 (T) with rudder ”
starboard 10" longer and “Hard Port” shortly in last 3 minutes.

e All crossing vessel will pass after 3 minutes because heading change 3 degrees starboard side to 248.8
(T) from 245.4 (T). (sighted safety margin 1.5 minutes)

e Ownship looks Ok with all crossing vessels but have problem with overtaking vessel on starboard
quarter which 1s faster than ownship now. (sighted)

9-32 Example of Captain Morie: Moderate Rudder with increased Speed
After 5 minutes 00 seconds exercise time lapsed:

e Ownship speed 18 16.0 knots which increased from 14.3 knots 2 minutes ago with engine output increase
to 100%.

e  When all crossing vessel are OK, ownship may want to increase speed to avoid overtaking vessel.

e Excess speed complicated the case, what ownship should do is keep same course as overtaking vessel
will be enough.

e  Ownship course had altered 1.5 degrees port side to 247.3 degrees from 248.8, (T) with rudder “Hard
starboard “shortly then “starboard 10" in last minute. Ownship turning to Port side is faster than
starboard side.

e (Captain increase speed while use starboard rudder may have no confidence with starboard rudder.
(sighted)

e Ownship can turn to starboard side slowly as port side crossing vessel 1s faster. (no need to increase
engine output unless captain think the collision risks are over now.)

e Ownship will enter collision area within 2 minutes with three crossing vessels ahead now. (sighted)



e Ownship had speed of 16 knots now. This 5 minute time of speed reduction had not taken effect.
(Sighted)
e Sudden engine output increased 18 not a good 1dea. (suspect)

[Rodder—— Speed Tick mark overy 01

Figure 9-38 Ownship speed vector in 3 minutes at 6.9 minutes time

After 6 minutes 54 seconds exercise time lapsed:

e Ownship speed 18 21.8 knots which increased from 16.0 knots 2 minutes ago with engine output increase
to 100%. (This 18 not possible in real sea.)

e Ownship course had altered 4.8 degrees starboard side to 252.1 (T) from 247.3, 248.8, 245.4 (T) with
rudder effect carry over 2 minutes ago. Ownship trying to steady on current heading now with port side
rudder.

e Ownshipused “Port 10” rudder to control vessel turning. (sighted)

e Two crossing vessels from port side will pass ownship stern after 3 minutes. (skill)

e Ownship altered course to starboard side 4.8 degree and full ahead engine output with 100%. (sighted)

e Ownship course steady on 252 degree to avoid overtaking vessel. (sighted)

e  Ownship speed 1s faster than overtaking vessel now. (skill)

The moral of this exercise 1S

v Small course alternation is not recommended for collision avoidance in COLREG.

In dense traffic, ownship large course change suddenly is dangerous to all parties at scene.

v Hard Over rudder does not mean drastic course change. It only means master knows rudder effect 1s not
enough.

<



v The only option left for ownship to avoid collision is to reduce engine, and reduce it effectively.
This exercise is an example of Master Morie.
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9 — 14 Collision Awareness Exercise — 24 3 minutes safety margin
9-33 How to avoid a collision line risk?
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Figure 9-39 Ownship speed vector in 3/6 minutes in the beginning

Refer to 9-39 figure, ownship speed 1s 21.0 Knots and course 1s 065.3 degrees at beginning. Speed vector 18
10.5 cables distance.

The situational awareness is

e One overtaken vessel at starboard side has slower speed. (sense)

e One overtaken vessel at port side has slower speed. (skill by comparing vector length)

e By change speed vector length to 6 minutes, two crossing vessels at starboard side have collision risk
with ownship. (sighted)

e (Collision with green speed vector vessel first then red speed vector vessel second. (sighted)

e (Collision point 1s almost coincided. (sighted)

e One crossing vessels with yellow speed vector at starboard side have collision risk with ownship. (safety
margin one minute)

How to solve collision case with 3 minutes safety margin? (Create an End to Target situation)

If ownship want to choose a course where we can pass target vessel with 3 minutes time safety margin?
= Ownship have to alter course to shift collision point to 3 minutes away.
= For red speed vector vessel in figure 9-39, she 1s at End to End situation after 6 minutes.



= If ownship want to have 3 minutes safety margin with her we have to shift collision point in her
speed vector to her 3 minutes length as we can see the pink line 1n figure 9-39 had indicated.

= We had tried this before in figure 9-21 where ownship alter course 10 degrees to get 3 minutes
safety margin.

= If ownship alter course to her 3 minutes speed vector’s end to get 3 minutes safety margin as pink
line 077° (T) in figure 9-39. This course is not exactly 3 minutes safety margin as we want because
pink line is long than ownship’s 6 minutes speed vector. When ownship arrive, target vessel’s 3
minutes speed vector will pass already.

= In another words, if new course line to arrive target vessel’s speed vector end is shorter than
ownship’s speed vector length, safety margin will be less than 3 minutes.

= Surely, we can get more precise course to steer to get exactly 3 minutes safety margin by proper
drawing techniques. Let’s try on another crossing vessel with green color speed vector as left picture.

= In her green speed vector, mark 3 minutes length by Pen or divider span. (lower yellow divider takes
out target’s 3 minutes run)

= From collision point, put yellow divider’s one leg on collision point. Along her speed vector, put
another leg backward (3 minutes length) to find the mark for black line (yellow divider span 1s her 3
minutes run before collision point). Black line 1s the New course we need.

= Use EBL or cursor to take out the bearing 084 (T) of black line.

= When own ship arrives this point with course 084 (T) target vessel had passed it three minutes ago.

—> But the location of these targets are outside TSS ownship should navigate with caution,

= (Captain should realize ownship need to course again slowly once target vessel passed ownship’s
bow, as figure 2-10 SOP for collision avoidance.

= Keep 3 minutes safety margin can be maintained in open sea. In coastal water or inside TSS, once
target vessel passed ownship’s bow ownship should course again as soon as possible.

e The concept 1s the same avoid the collision point, keep collision vessel on our port bow will be enough.
(skall)
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Figure 9-40 Ownship speed vector in 3/6 minutes at 2 and 3 minutes time

In Figure 9-40 left picture, After 2 minutes 00 seconds exercise time lapsed:



e  Ownship speed 1s 16.2 knots which decreased from 21.0 kts with engine output reduced to 30% from
beginning. Ownship reduced speed 1s effective. Speed reduces 4.8 knots over 2 minute’s time with
reducing rate of 2.4 knots per minutes.

e Ownship waited for one minute then altered 3.9 degrees starboard side to 069.2 (T) from 065.3 (T) with
starboard rudder © more or less in last minutes.

e One overtaken vessel at starboard side has slower speed. (skill by comparing vector length)

e One overtaken vessel at port side has faster speed. (skill by comparing vector length)

By change speed vector length to 6 minutes, the situation awareness 1s

e One crossing vessels red speed vector at starboard side have collision risk with ownship for End to
Middle situation. (1.5 minutes safety margin as figure 9-08)

e One crossing vessels at starboard side will pass ownship bow after 4 minutes. (last one sighted)

e One crossing vessels at starboard side will pass ownship bow after 2 minutes. (first one sighted)

In Figure 9-40 right picture, After 3 minutes 00 seconds exercise time lapsed:

e Ownship speed is 15.0 knots which decreased from 16.2, 21.0 kts with engine output increased to 46%
from beginning. Ownship increased engine output after “Starboard 20" rudder. So, this captain is
MORIE type. Moderate rudder and increase engine.

e Ownship course had altered 8.1 degrees starboard side to 077.3 (T) from 069.2, 065.3 (T) with
starboard 20 7 7 steady” then steady with “Hard Port” .

e One overtaken vessel at starboard side 1s OK. (still slower than ownship)

¢ One overtaken vessel at port side 1s faster now. (skill by comparing vector length)

9-34 What is a perfect heading inside a TSS?
In Figure 9-40 right picture, By change speed vector length to 6 minutes, the situation awareness 1s

e First crossing vessels at starboard side 1s about to pass ownship bow now at this heading 077.3 (T).
(sighted)

e Second crossing vessels at starboard side had altered course to port side. Her intention is not to cross
TSS at this moment. (It will pass ownship stern after 6 minutes.)

e 3 minutes speed vector has no crossed point with her, ownship will be safe for this 3 minutes.

e After 2 minutes ownship will pass her bow (2 minutes later), there will no collision risk with her any
more.

e Although 6 minutes speed vector had crossed point, 3 minutes speed vector (collision line) can give us
more clear picture.

e One crossing vessels at starboard side will pass ownship bow after 1.5 minutes by current heading.
(sighted)

e This 1s a perfect heading for all vessels will clear after 1.5 minutes and ownship location is still within
traffic lane after 6 minutes run. (sighted)

e After situation are more clearer, we can course again. (sense)
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Figure 9-41 Ownship speed vector in 3/6 minutes at 4 minutes time

In Figure 9-41 left picture, After 4 minutes exercise time lapsed:

e Ownship speed 18 14.2 knots which decreased from 15.0, 16.2, 21.0 kts with engine output kept to 46%
from 2 minutes time. Ownship reduced speed 1s ineffective 1n last minute.

e  Ownship course had altered 7.6 degrees port side to 069.7 (T) from 077.3 (T) with starboard 20 ” then

“Hard Port” directly to © Hard Starboard” now.

e One overtaken vessel at starboard side 1s OK. (still slower than ownship)

e One overtaken vessel at port side 1s OK. (faster now)

e Two starboard side crossing vessels are OK, one passed ownship bow and other altered course to port
side. (sense)

e [ast crossing vessels at starboard side will pass ownship bow after 1.5 minutes. (sighted)

e This is a perfect heading for all vessels will clear after 1.5 minutes. (sighted)

9-35 How to avoid a collision area risk?
The moral of this exercise 1S

e Why two perfect heading happened, heading 077 degrees 1s OK and 069.7 degrees is OK too. (suspect)

e Please refer to light blue line at figure 9-41which 1s ownship’s original course line. And we have these
two crossing vessels’ collisions point on it. (orange square). (sighted)

e [t 1s obvious ownship current course 069.7 (T) is safe due to it had avoided original collision area at all.

e Course alternations to starboard side had given ownship necessary ground (beam distance) to avoid
collision area from the beginning. (sighted)



e Speed reduction had given ownship passing time lapse to arrive Collision Area later then target vessel.
(sighted)
e After ownship cleared collision area, everything seems easy as long as ownship don’t go back to old
collision area.(statement)
e Please refer to the Exercise picture above; the collision ground had not changed. (sighted: target vessels
keep original speed and course)
Suddenly, we can handle course change with Hard Over rudder, not by 7 ship’s length limitation.

9-15 WERILAIEL RN - 25 10 EAHE
9-36 HHILR: 1 AN LA -

K55 B 9-30 AAMHHEE R 21 6 » AL 065.3 & » BFSIARRAE 105 18 CABLE HUBEREE
- AT

" GEHCEERE R LEES o AIE ALt EE ARG -

" WG RZAVERBAL IR AN AR G - PRERCIRE R ERAIRR 3 R - SRR R
LR RARAINTE - 12 W FRAT LA A YRR L 5% (] -

» TR ERI G AR A RE G > ZerIHERE | 08 B 6 0
R A AR _EAYHIE -

alleddseastEE ) i

www.sailed4seas.com

-

(&l 9-42 BRIE R EARAE 3/6 575 WA 77 BB o7 ~F- A BRI 2 1%

LB N S SRR - AMPEE R 18.8 i > Bt 21 Gz - L SITERILERRE - A&
Z 100% > ARG A FUE o AMEHIHTRAE 5.3 & > 207 0.6 £ 0 1€ 065.3 FE2K - BAta
HEEER/IMEA - ARE 15 > RS2 - FrbiRM N ER T —(EMBE RN > S EEE
BEUT

= RLATHRANEAEACR OK » LB B, » A —EA7E4: -

= FRENTBRASEANE » OK -

= JERE BRI 2 -

= D RS 6 Sy BRI » A REAT (L BN - BUARATEDD S f 4
% HHEEAENE B o TREEEEL  RELE 4 4L 1 -

= AR (S EREERS) EEEANITE 4 SR 0 TR R
A | ST -



AL o PR RIS R AR TR ARGIVEREEE 20.3 61 22AE 18.8 &1 > 21 HlMAK » AV
FIREINE] 100% - AREHIERE GG 0 > 2RIE HOFERL -

ARSI T 9.6 B > £ 080.2 & > £ 070.6 > 065.6 FETIZR » FRAGRECAR | 7788 17 > RS
PAREEIIN IR AR - SRR 22 20 70 > sUEBHaatRETE) » B R A
19.2 & » S REG Y » (FEHIRISATT

= PN 1.5 BIAE 30 FhEEfE] - EERAERE L > ARATRE - EERtE R

=

=

ﬁF:ﬁE'FE °

E AL RHE RS E] T8 - &P elmebE HEEEN - TR -8y
éi\FEﬁBI% °

BRI AR - S A o AR PR AR R el g o 1 4 08t
HhFE G -

= HFPREEAVERALS (HEERD) SEEAREINLEE - £k o InhE HIE > 2L

FRILA SR, - AR -

= HRZHVEEALE OK > EEAHE -
= EREHVEBAIRIEE OK #Y - AAGT & m A -
= EEIRAEAINE 080.2 FEEE 30 BV Z Al 070.6 fEZ04 7 i 2 M Byt 5

9-37 EARE R IR B B E

v
v

PSR 10 & > ASHEE 30 BV 2/l - &5 % — o -F v 2l -

Fra RSS2 - A HAR T DU Rl AV RERs (CEARGR A 4R

E) -

MR IR LTS - HUARY H AR SR EERE - ey H AR R - SELiTE
By HEAR & -

FIHAYEED > HAFTE S E A — S EAN 2 - HURERLZ A -

BIANZLREF 600 A~ RAVZ: gt (IR RIVIERE) - SZSERERL 600 K=t - 2
R 10 - A0SR HAEA RN AR b -

FEEI 9-42 > TP a] LABZIEHM TR e By BRI al S HRraIfiE > PERAREINTA AE 1
FEIFRE] 1 o7-Fa 7 B ANE — 1 B AR > fEILER - EREHY 307D -

= AREHIREHER CAEBEIHT T BENIMIE T - MHEREH &= Ry TR B R4 Ty

B o B AR R

= AFEATE [ IERRL - BUShE E e S A AR - SR



.

w00 um'n:“ Hesdng [deg] | G815

0mX EITET Soeed ol | 2§

a T

&l 9-43 3 7y g B () B4R AEAE 3 o ~F9EiR 4 77 -FREHIRIEER

Kath 3 4y P gmp e EIE R % o MUEE 229 6 0 BEN 203 0 18.8 BN 0 T 2
100% > (FYERAEIIE AT 1 8 2.6 61 0 B2 ILHRATEEER ) AN [ A E R
081.8 & » 1/£.080.2 » 070.6 » 0 65.3 FEMK o

ARIREAIR » 3 5B RAR L SCH - FURE/IE | S0 FRINISIN - AR
f - ST 9-07 — L B S R o BB A A 4R RIS AT U —5)
ST - AR R B A - ERIER - BRI A S
SR -

= KK 4 oy PEEAVIREIR TR o BREUE 20.1 6 0 B2 22.9 Bisk - FHAYH TR D]
23% > BEIFEK > 75 60 FhEErIis il 2.8 &

= AHGEIRTE E A T 3.0 & > 20787 FEfE 081.8 EEIMZK -

= REGHIIEEDLATNEE - b 1 0 - AMIERISHIEI R FAEHINTE T - (ki B
FREIEES)

= EEFREETR T L2 E R > SUS AN A R R S Rt B [ B AR S HY
T3l > 3 o AR [ B ARIA SR - E 1 or-FEAIR I S AR -

9 — 15 Collision Awareness Exercise —25 10 degrees to starboard
9-36 Collision point will be on ownship heading.

Refer to 9-39 figure, ownship speed 1s 21.0 Knots and course 1s 065.3 degrees at beginning. Speed vector 1s
10.5 cables distance.

The situational awareness is

e One overtaken vessel at starboard side has slower speed. (sense)

e One overtaken vessel at port side has slower speed. (skill by comparing vector length)

e By change speed vector length to 6 minutes, two crossing vessels at starboard side have collision risk
with ownship. (sighted)

e (Collision with green vector vessel first then red vector vessel second. (sighted)

e (ollision point is almost coincided. (sighted)

e One crossing vessels with yellow vector at starboard side have collision risk with ownship. (safety
margin one minute)
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Figure 9-42 Ownship speed vector in 3/6 minutes at 2 and 2.5 minutes time

In Figure 9-42 left picture, After 2 minutes 00 seconds exercise time lapsed:

Ownship speed 13 18.8 knots which decreased from 21.0 kts with engine output reduced from beginning
and increased to 100%. Ownship reduced speed is ineffective.

Ownship course had altered 5.3 degrees starboard side to 070.6 (T) from 065.3 (T) with small starboard
rudder (2?) in beginning and further “starboard 15~ (???) rudder with full engine(???). So, we got a
MORIE captain again.

The situational awareness is:

One crossing vessels at starboard side seems OK. (end to middle, Caution)

One overtaken vessel at starboard side has slower speed. (skill by comparing vector length)

One overtaken vessel at port side 1s about same speed. (skill by comparing vector length)

By change speed vector length to 6 minutes, one crossing vessels (red speed vector) at starboard side
have collision risk with ownship after 4.5 minutes. (End to End, collision in 4.5 minutes)

One crossing vessels at starboard side (yellow speed vector) will pass ownship bow after 4 minutes.
(End to Middle, one minute safety margin)

In Figure 9-42 right picture, After 2 minutes 30 seconds exercise time lapsed:

Ownship speed 1s 20.3 knots which increased from 18.8, 21.0 kts with engine output increased to

100%. Ownship speed is increased to increase rudder effect.

Ownship course had altered 9.6 degrees starboard side to 080.2 (T) from 070.6, 065.3 (T) with starboard
rudder one minute. Captain has very limited patience in rudder effect, waiting time 18 averaged 20
seconds at most. Turning rate 1s 19.2 degrees per minute with strong engine output.

The situational awareness is:

Speed increased 1.5 knots over 30 second time. (this is impossible in real sea. This 1s simulator’s bugs.)
First starboard side crossing vessels collision point shifted to starboard side. (almost end to target
situation, 2.5 minutes safety)

Second crossing vessels at starboard side had altered course to port side, new collision point with
ownship. (end to end, dangerous collision at 4 minutes)

Crossing vessels at starboard side (yellow circle) will pass ownship bow after 1.5 minutes. (End to
Target or No crossing situation, safe)

One overtaken vessel at starboard side 1s OK. (skill: has slower speed.)




e One overtaken vessel at port side 18 OK now. (ownship altered course to starboard side)
e s this heading 080.2 (T) 1s better than 30 seconds before 070.6 (T)? (sense)

9-37 Graphical solution to increase Collision time safety marge.

o In Figure 9-42 right picture, By change course 10 degrees, Ownship had 1.5 minutes more safety margin than 30
seconds before.

e All collision points shifted to starboard side which make all targets passed earlier than before. (please
compare the collision point on original orange course line)

® The collision time delayed depends on target vessel’s distance to ownship. Distant target collision time
delays more than close target.

e In earlier chapter we had established many numeric references for collision avoidance: For 600 meters
safety distance (shift collision position 600 meters backward), ownship need to alter course 10 degrees
when target vessel 1s 2 nm distance away.

0 This 10 degrees course change is not enough while target 1s one nm distance away. By then,
ownship will need alter course 20 degrees to keep this 600 meters.

0 In dense traffic, this 10 degrees course change in one nm will created 321 meters abeam distance
n proportional.

0 For 20 knots vessel, 3 minutes speed vector alter course 10 degrees will create 321 meters
abeam distance.

0 For 10 knots vessel, 3 minutes speed vector alter course 10 degrees will create 160 meters
abeam distance.

o In figure 9-42 right picture, we can see how to find new heading to increase collision time 1.5 minutes later than
original course for any specific target vessel.

e But ownship and one target vessel altered course at the same time during last 30 seconds. (sighted)
e (Collision points are moving from yellow square to red square along target vessel speed vector. (sighted)
Where ownship heading pointed is where collision risk will be. (Rule)
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Figure 9-43 Ownship speed vector in 3 minutes at 3.5 and 4.5 minutes time

In figure 9-43 left picture, After 3 minutes 30 seconds exercise time lapsed:

e Ownship speed 1s 22.9 knots which increased from 20.3, 18.8, 21.0 kts with engine output increased to
100%. Speed increased 2.6 knots over 60 second time. (simulator’s fault)



e Ownship course had altered 1.6 degrees starboard side to 081.8 degrees from 080.2, 070.6, 065.3
degrees.

e Ownship Collision lines (3 minutes speed vector) have no crossed points means no collision risk for at
least 1.5 minutes time.(refer figure 9-07A, once target vessel speed vector touched ownship TTC time to
collision may be 1.5 minutes only.)

If we feel comfortable with this radar picture our Radar lookout training is about to complete.
In figure 9-43 right picture, After 4 minutes 30 seconds exercise time lapsed:

e  Ownship speed is 20.1 knots which decreased from 22.9, 20.3, 18.8, 21.0 kts with engine output
decreased to 23%. Speed decreased 2.8 knots over 60 second time.

e  Ownship course had altered 3.1 degrees port side to 078.7 degrees from 081.8, 080.2, 070.6, 065.3
degrees.

e Situation overall had not changed since last minute. Ownship come back to traffic lane course slowly.
(end to target situation)

e This exercise demonstrated safe heading where ownship speed vector did not touch another vessel’s
speed vector.

3 minutes speed vector had not crossed means no collision risk for 1.5 minutes time only.
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9 — 16 Collision Awareness Exercise — 26 Situations report format

Refer to 9-39 figure, ownship speed 1s 21.0 Knots and course 1s 065.3 degrees at beginning. Speed vector 1s
10.5 cables distance.

The situational awareness is

One overtaken vessel at starboard side has slower speed. (sense)

One overtaken vessel at port side has slower speed. (skill by comparing vector length)

By change speed vector length to 6 minutes, two crossing vessels at starboard side have collision risk
with ownship. (sighted)

Collision with green vector vessel first then red vector vessel second. (sighted)

Collision point 1s almost coincided. (sighted)

e One crossing vessels with yellow vector at starboard side have collision risk with ownship. (safety
margin one minute)
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Figure 9-44 Ownship speed vector in 3/6 minutes at 2 and 3 minutes time

After 2 minutes 00 seconds exercise time lapsed:

e Ownship speed is 19.3 knots which decreased from 21.0 kts with engine output reduced from one minute
before to 50%. Ownship had not reduced speed immediately. Speed reduces 1.7 knots after 1 minute’s
time.

e Ownship course had altered 4.0 degrees starboard side to 069.3 degrees from 065.3 degrees with
starboard 10 rudder in beginning and further port side rudder. Captain had not decided what to do in
these two minutes? Ownship 1s still heading into collision area.

The situational awareness in 3 minutes speed vectors 1S not clear. With 6 minutes speed vector, we have:

e One overtaken vessel at starboard side has slower speed. (sense)

e One overtaken vessel at port side 1s about same speed. (sense)

o FHirst crossing vessels at starboard side seems OK. (yellow square). (end to middle situation, 2 minutes

safety)




Second crossing vessels at starboard side (red vector) have collision risk with ownship after 5 minutes.
(End to End situation, collision after 5 minutes)

9-38 Confused by using collision line, try collision point concept again.

Third crossing vessels at starboard side (yellow vector in orange square) seems a little trouble. (Target
passing at 4 minutes and ownship passing at 5 minutes, Middle to Middle, one minute safety margin)
Ownship will arrive one minute later than crossing vessel with yellow vector. (sighted by using collision
point concept)

Those two crossing vessels had binded a strong collision area (orange square). Ownship have to avoid orange
square anyway. This yellow collision point can join to orange square together to ease the assessment.
For overtaking vessel collision risk is compared the speed vector’s length. (who 18 faster?)

For crossing vessels, we need a set of situations report format to save the workload of communication.
(our short term memory 1s very limited)

9-39 SITREP: SITuational REPort format for crossing vessels. (what navy called sitrep)

v

v
v
v

Starboard side crossing vessels, sitrep as

First one: Pass bow 2 by 4. (passed ownship bow at 2 minutes and ownship passing at 4 minutes)
Second: Collision after 5 minutes. (both vessels passing collision point after 5 minutes time)
Third: Pass bow 4 by 5. (passing ownship bow at 4 minutes and ownship passing same position at 5
minutes)

Some vessel might: Pass stern 4 by 2. (which means passing ownship stern after 4 minutes and
own ship passing at 2 minutes)

After 3 minutes 00 seconds exercise time lapsed:

Ownship speed 1s 16.0 knots which decreased from 19.3, 21.0 kts with engine output reduced from 2
minutes before to 50%. Speed reduces 3.3 knots over last minute. Ownship engine output had not further
reduced but speed dropped sharply. We saw  “Rudder Cycling” been used by Master.
Ownship course had altered 2.0 degrees port side to 067.2 (T) from 069.3, 065.3 (T) with Port side
rudder cycling in last 2 minutes. So, we had a HORSE captain here.
Speed reduction rate is double than one minute before due to rudder cycling. (sighted)
Speed reducing rate of 3.3 knots per minute 1s very good for collision avoidance. (sense)
Ownship speed vector lengths shorten 1.6 cables after 3 minutes due to speed reduction. (noted that
speed vector 1S 3 minutes run)
1.6 cables are 296.3 meters or about 300 meters. This 300 meters is about one ship’s length. (truth)
Ownship create this 300 meter after 3 minutes run is decisive inside Collision Area to avoid target vessel
one ship length. (Statement)
Crossing vessels at starboard side are:

o First one pass bow end to middle 1.5 minutes safety margin.

o Second one alters course to port side, pass astern 6 minutes later.

o Third one pass bow 3 by 4, or End to Middle safety margin 1 minute only. (dangerous)
One overtaken vessel at starboard side 18 OK. (has slower speed)
One overtaken vessel at port side 1s OK. (faster by comparing vector length)

9-40 Digital guidance in speed reduction.
After all these exercises we find some digital value in speed reduction to give us a clue to evaluate collision
avoidance effective.



v Ownship have average speed reduction rate about 1.5 - 2 knots per minute by reducing engine
output only. (coasting: without extra rudder order been used)

v Together with rudder cycling, speed reduction rate can reach 3.0 knots per minutes which is better.
(sense)

v Speed reduction rate 3.3 knots in first minute can create 296.3 meters distance after 3 minutes as
discussed above. This 300 meters is to avoid a big vessel with rudder cycling.

v Speed reduction rate 1.5 knots in first minute can create 140 meters distance after 3 minutes. This
140 meters 1s to avoid a small vessel without rudder cycling.

v 140 meters 1s enough for a small vessel but not enough for a large vessel in collision area.
(statement))
If no rudder cycling ownship may get 140 meters by reducing rate of 1.5 knots after 3 minutes.

v 300 meters 1s 0.162 nm. For a 17 knots vessel 1s only 0.57 minutes run which means ownship may
only delay 0.57 minute in Time to Collision TTC.

v 300 meters sounded good in distance to collision DTC but has very little effect in collision time
delay.

v Speed reduction has its time limitation same as course change which needs 3 minutes to take effect.

Speed reduction rate 1s like tuning rate which 1s not steady all the time.
v Any last minute speed reduction I|ke Iast minute course change is of no use.
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Figure 9-45 Ownship speed vector in 3 minutes at 4 and 5.25 minutes time

After 4 minutes 00 seconds exercise time lapsed:

e Ownship speed 1s 14.3 knots which decreased from 16.0, 19.3, 21.0 kts with engine output reduced from
one minute time to 50%. Speed reduces 1.7 knots over last minute.

e Ownship course had altered 2.0 degrees port side to 065.8 degrees from 067.2, 069.3, 065.3 degrees with
Port side rudder cycling in last 3 minutes. Rudder cycling in last 2 minutes with very good control of
ownship’s heading.

The situational awareness 1s:

e Ownship engine output had not further reduced but speed dropped slowly by rudder cycling. (sighted)

e  Rudder cycling is not rescue for all. Speed reduction by rudder cycling has it bottom line when engine output is still
high. (sense)

e Speed reducing rate of 1.7 knots per minute 1s no good for collision avoidance. (sense )
e Opverall situation had not changed by rudder cycling. (sense)
o (Crossing vessels at starboard side are:



o First one pass bow now by 2, 2 minute safety margin.
o Second one pass astern 6 minutes later.
o Third one pass bow 2 by 3, safety margin 1 minute only. Or, End to Middle, Caution 1
minutes (dangerous)
e One overtaken vessel at starboard side 1s OK. (has slower speed)
e One overtaken vessel at port side is faster. (OK)
o Ownship had used “Hard Starboard” 30 seconds to start the starboard Turning with no effect.(sighted)

After 5 minutes 15 seconds exercise time lapsed:
e Ownship speed is 14.3 knots over last minutes, no further reduced. Engine output had increased to
increase rudder effect after waiting 30 seconds in Hard Starboard rudder.
e Ownship course had altered 10.0 degrees starboard side to 075.6 (T) from 065.8, 067.2, 069.3, 065.3 (T)
with bold rudder angle.

e Once again, this 10 degree have saved ownship trouble with crossing vessels. (sense)
e (Crossing vessels at starboard side are:

o First one passed bow.

o Second one paralleled.

o Third one pass bow end to target, safety margin 3 minutes. (OK)
One overtaken vessel at starboard side 1s OK. (about same speed)
e One overtaken vessel at port side 1s OK. (ownship turn away)
9-41 What the trick in all these troubles?
If figure 9-45 left picture we can see ownship have an End to Middle situation with 3 crossing vessel.
Ownship have to further increase speed to increase rudder effect to avoid her. The lucky things are 1" and 2™
crossing had passed. But, 3" crossing vessel had only delayed 1 minutes TTC by 4 minutes multiple
maneuvering. If ownship cannot alter course 10 degrees to starboard side ownship’s collision position will be
at yellow square as right picture. This last minute’s course change can only get extra 0.5 minute in TTC.
The moral of this exercise is

“Collision area will not dissolve by itself ownship have to take substantial actions to avoid it all.”
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9 — 17 Collision Awareness Exercise —27 Swansong for MORIE
Refer to 9-39 figure, ownship speed is 21.0 Knots and course is 065.3 degrees at beginning. Speed vector 1s
10.5 cables distance.

The situational awareness is

e One overtaken vessel at starboard side has slower speed. (sense)

e One overtaken vessel at port side has slower speed. (skill by comparing vector length)

e By change speed vector length to 6 minutes, two crossing vessels at starboard side have collision risk
with ownship. (sighted)

e (ollision with green vector vessel first then red vector vessel second. (sighted)

e One crossing vessels with yellow vector at starboard side have collision risk with ownship. (safety
margin one minute)
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Figure 9-46 Ownship speed Vector in 3/6 minutes at 2.5 and 3.5 minutes time
After 2 minutes 31 seconds exercise time lapsed:

e Ownship speed is 18.5 knots which decreased from 21.0 kts with engine output reduced to 65% from
beginning and to 43% at 2 minutes time. Speed reduction rate is 1.0 knot per minute, not enough.

e Ownship course had altered 4.4 degrees starboard side to 069.7 (T) from 065.3 (T) with “starboard
20" inbeginning and “Hard Port” for a while.



e (rossing vessels at starboard side are all dangerous.
o First one pass bow 1 by 2, end to middle situation 1 minute safety margin. (
o Second one pass stern 5 by 3, target to middle 2 minute safety margin.
o Third one pass bow 3 by 4, End to Middle situation safety margin 1 minute.
o This heading 069.7 (T), 4.4 degrees to starboard side, had not solve anything. (sensed: TTC 1 minute is
not enough)
*  One overtaken vessel at starboard side 1s OK. (has slower speed.)
e One overtaken vessel at port side 1s OK. (about same speed.)
e Ownship alter course 4.4 degrees starboard side to 069.7 degrees is moving collision point to starboard
side along target vessel” s speed vector. (sighted with collision point change)
e Course change is to shift collision point. (Statement)
e  Speed reduction is to arrive collision point later. (statement)

After 3 minutes 30 seconds exercise time lapsed:

e Ownship speed 1s 16.7 knots which decreased from 18.5, 21.0 kts with engine output reduced to 65%
from beginning and 1.5 minutes ago to 43%. Speed reduces 2.5 knots over 2.5 minute’ s time, not
enough. Some vessel can reduce 3 knots per minutes from the beginning.

e Ownship course had altered 6.1 degrees starboard side to 075.8 (T) from 069.7, 065.3 (T) with
starboard rudder varied in very short interval mostly. Captain did not wait for “Hard Starboard” to
take effect over 10 seconds time. Very impatience. A MORIE captain type.

e (Crossing vessels at starboard side are.

o First one pass bow now by 2.

o Second one pass astern by 6. She alters course to port.

o Third one pass bow 2 by 4, safety margin 2 minute. (thank for course change 10 degrees more to
starboard side.)

e One overtaken vessel at starboard side 1s OK. (has slower speed)

e One overtaken vessel at port side 1s OK. (faster and away. Ownship turn away from her.)

| [Saileddseasz)&i i’£|.. Fleading———] Propeller revoltion | Rate ol tam Rudder
www.sailed4seas.co Tick mark every 01 (min )

Rudder (deg) =3

eddsea )
www.sailed4seas.com

Figure 9-47 Ownship speed vector in 3/6 minutes at 4.5 and 5.8 minutes time
After 4 minutes 30 seconds exercise time lapsed:

e Ownship speed 1s 18.2 knots which increased from16.7 18.5, 21.0 kts with engine output increased to
100% one minute before. As predicted a MORIE captain will increase speed to solve the problem.



e Ownship course had altered 16 degrees starboard side to 091.5 (T) from 075.8, 069.7, 065.3 (T) with
“Hard Starboard” rudder. Ownship had conducted a starboard side turn of 26 degrees from 065 to

091 degrees.

e Ownship had increased speed immediately after Hard Starboard rudder. (sighted)

e Speed increase 1.5 knots over last minute had not increased collision risk. (sighted)

e Speed increase had increased turning rate to starboard side which almost create new collision risk with
vessel outside traffic lane. (sighted)

o All crossing vessels are clear. (sense)

o  Every rudder order is bold and abrupt which is a sure sign captain don’t know vessel’s turning
characteristics as figure 1-25. (refer to chapter one)

After 5 minutes 48 seconds exercise time lapsed:

e Ownship speed 1s 22.1 knots which increased from18.2, 16.7 18.5, 21.0 kts with engine output
mcreased to 100% over last two minutes. Ownship had increased speed quickly.

e Ownship course had come back 11.5 degrees port side to 080.0 degrees from 091.5, 075.8, 069.7, 065.3
degrees with  “Hard Port” rudder in last minute.

e Ownship maneuvering look awful in collision area. (rudder order zig-zagged)

9-42 Defined collision area at sea No matter how many vessels involved.

The moral of this exercise is:
v No matter how many vessels involved there is only one collision area if we can define where.
v Avoid the collision area by course alternation in this exercise or delay the passing time by effective
speed reduction in last exercise.
v Decide what is best choice, reduce speed is especially useful for multiple crossing situation. or
Course alternation to avoid where collision area is (collision points are concentrated)?
v Then focus the job at hand:
= Course alternation 20 degrees is good for 3 minutes safety margin as figure 9-39.
= In confined waterway, course change 10 degrees is good for 1.5 minutes in TTC.
= Speed reduction 3 knots per minutes is good for 416 meters after 3 minutes run.
= If we can control ownship heading in time collision area can be avoided.
v Always beware of your turning rate and knowing what rate of turn could lead to no steerage (no
control of ownship’s heading).

<

9 — 18 Conclusion

In the end, we analyze collision risk by collision point for Junior OOW, collision line for Chief and
collision area for Captain. It is unbelievable that the basic of collision point is not recognized by our
industrial. We all lulled by compass bearing concept in Colreg. The essences of collision point are in
radar speed vector, our radar lookout skill. Further consideration of ownship’s limitations we
introduced the concept of collision line where a distraction to those unfamiliar with its properties. It is
a waste if we don’t know how to use it properly especially we need 3 minutes speed vector to decide
collision area to save our efforts in wild guess. Through careful analyze of these exercise scenarios we
understand the possibilities to solve our puzzle and usual mistake at sea by graphic demonstration.
Also, new theory of communication and problem solve techniques are raised in these processes.

In this chapter we introduced other terms of situational awareness. We have HORSE and MORIE
captain sailed on our fleet. And new sitrep formats for crossing vessel: Crossing bow 4 by 6 or End to
End collision 4 minutes. New collision situation defined as: End to Target or End to Middle,...etc.
These things are quite annoyed in our careers at sea. Why we have to suffer in these exercises anyway?



We may never be in these situations in the future. Well these are the questions I asked myself everyday
while prepared this book.

These are kind of rituals at sea. We bow and prey to the neon threat of collision alarm at ARPA,
ECDIS and AIS. No matter how many vessels ahead and crossing now we always know what is our
priority in maneuvering and our weakness in lost ownship’s control. By patiently reading and checking
on the speed vectors on the figure illustrated we finally can find the way out without the help of ARPA
data and spared enough time for visual lookout of target vessel’s instant course change. These
progresses come from very cheap efforts, sit and read. Reader may not know how many rescores I
have devoted to it. | hope reader can improve and revise my bare thoughts into practices working
habits.

These days vessels getting bigger and bigger, the skill of master is getting important day after day. It is
amazing we have left so many vague knowledges in our daily works. In Marine traditions any major
change always comes with catastrophic disasters even the number are few. The newest challenge in
merchant marine now is the introduction of non-man vessel. I don’t know without collision area
concept how can a computerized vessel can handle each target at sea in confined waterway. Now, we
accept current standard of STCW. It is OK as long as we can follow prudent seamanship and company
rules. Anyway, the essence of Bridge Resource Management is to have a Master mind to overlook all
aspects of the operation. It is better to prepare master to have ability to oversee it beforehand than wait
and guess at real sea. We eliminate all puzzle on the bridge which lift all negative emotional moments
like fear, anger and panic in our careers. It helps our mental health which I believe is the real virtual of
this book.



