Chapter 3: Situational Awareness for Junior Officer

3-01 Radar lookout basic: collision point, line and area
3-01 They don’t know how to do radar lookout
3-02 Radar lookout basic: collision point, line and area
3-03 Identify collision risk by intersected point of two speed vectors
3-04 Target’s trail can have two advantages
3-05 It is our human limitation in our short-term memory
3-06 Some more help we can get for situational awareness
3-07 Situation with two red triangles and two red speed vectors
3-08 First awareness in radar lookout: Collision Position
3-09 Second Awareness of radar lookout: TTC
3-10 Judging Distance To Collision position DTC and Time To Collision TTC
3-11 Beware of her trail’s course, speed and size when speed vector is available
3-12 Tell me how to understand CF CRYSTAL collision situation in current mystery

3-02 Fear comes from uncertainty
3-13 But if you answer, he seems ... he confirms with you about his action.
3-14 Because if you don't answer, he shall be forced to take action to make himself clear.
3-15 AB: And this is not complying to the rules that | must oblige
3-16 The fishing boat started altering its course to port side
3-17 COLREG obligation changed: stand-on vessel who originally was a give-way vessel
3-18 Knowing two target’s distance to each other
3-19 Is this distance enough for ownship to pass in-between
3-20 What course ownship need to change to avoid collision?
3-21 No collision unless lost control at this moment
3-22 Fear comes from uncertainty

3-03 Crossing vessel’s COLREG situations
3-23 Vessel has the other on her own port side: 4 situations in three stages
3-24 Vessel has the other on her own starboard side: 2 rules and 3 situations in second stage
3-25 Three situations in second stages without his awareness
3-26 Practice to familiar radar lookout better
3-27 Now all red danger sign had disappeared in Radar lookout.
3-28 What OOW priority in lookout should be now?

3-04 Comparison of radar and visual lookout
3-29 Radar and visual lookout awareness difference

3-05 Collision position changed by ownship’s action

3-30 Safety Awareness of collision position change

3-31 Wasting Safety window time of collision avoidance

3-32 Alter course to starboard side will shift Collision point to starboard side

3-33 Three important elements of collision risk: collision position, time and distance
3-05 Last mile in Sanchi radar lookout

3-34 Two minutes warning: too late to go starboard side only

3-35 Two minutes before collision: best aid to avoid collision

3-36 One minutes before collision: collision is inevitable



3-06 Situational awareness of Crash Astern
3-37 Crash Astern, the mystery of Stopping ability
3-38 Inside the cylinder after crash astern button is pushed
3-39 controllable pitch propeller CPP reverse output or thrust procedure
3-40 Compress air pressure in engine ignition
3-41 Required RPM of propeller is established or not?

3-07 Force Majeure in shiphandling
3-42 Captain only has 30 seconds to response before collision
3-43 Sad moment of seaman’s life
3-44 Explosion and fire engulfed bridge & accommodation
3-45 Force Majeure at explosion and fire scene

3-08 Touch soft spot of his subconscious: Assertiveness
3-46 Leadership in our relationship with others
3-47 How to assert on your point?
3-48 Practice assertive on your opinions? Add your feelings

3-09 Resources management of Radar lookout
3-49 The story told by CF Crystal Crew
3-50 Potential threat to shipping industrial in this century
3-51 Mistook big vessel as small fishing boat
3-52 For smaller target detection
3-53 For ocean going vessels detection
3-54 Radar target identification with GAIN
3-55 Control Gain in searching mode to detect small target
3-56 Control Gain in searching mode to detect large target
3-10 Blind sailing’s help: AIS
3-57 Case study: Collision inside heavy showers without detected anything
3-58 AIS characteristics useful for preventing collision
3-59 One last look outside the window before hand-over

3-11 What you are doing without knowing
3-60 Why Refer to Authority?
3-61 What lookout had missed before take over?
3-62 Amazing error allowance in ARPA system: CPA=0.5 nm
3-63 Wheel over at last minute has no effect on her heading change
3-64 "Stop" main engine after collision
3-65 After collision, shock reaction or collision procedures should begin.
3-66 GUIDELINES ON VOYAGE DATA RECORDER (VDR) OWNERSHIP AND RECOVERY
3-67 But a traumatic experience is there to overcome

3-12 Summary of Situational awareness for junior

Figure 3-01 Diagram of navigational track of SANCHI and CF CRYSTAL

Figure 3-02 Two vessels in collision course with speed vectors display

Figure 3-03 Radar screen with only help of target trails

Figure 3-04 Radar screen with speed vector of CF CRYSTAL and ZHEDAIYU 03187
Figure 3-05 CF CRYSTAL and ZHEDAIYU 03187 with AIS speed vector



Figure 3-06 CF CRYSTAL and ZHEDAIYU 03187 with AIS speed vector

Figure 3-07 Space Ship: Ownship’s advance in 10 degrees rudder

Figure 3-08 CF CRYSTAL lost speed vector and ZHEDAIYU 03187 lost target echo
Figure 3-09 illustration of alter course shifted the collision position

Figure 3-10 CF CRYSTAL lost speed vector and ZHEDAIYU 03187 lost target echo
Figure 3-11 CF CRYSTAL red speed vector and ZHEDAIYU 03187 target echo appear
Figure 3-12 CF CRYSTAL red speed vector and ZHEDAIYU 03187 target echo appear
Figure 3-13 Radar and Visual lookout cannot break heavy showers

Figure 3-14 Arial Picture taken on 10 January, 4 days after collision
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Figure 3-01 Diagram of navigational track of SANCHI and CF CRYSTAL
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3-01 Radar lookout basic: collision point, line and area.

3-01 They don’t know how to do radar lookout.

So, 1t’s Sanchi case again. Only this time we will look 1nto the Radar see what 3/0 had seen. Measuring
bearing of target vessels’ position at 1941 hours, M.V. CF Crystal was at compass bearing 026 degrees from
M.V. Sanchi (black line in figure 3-01). M.V. CF Crystal relative bearing 1s 028 degrees starboard side from
Sanchi. The distance of CF CRYSTAL is 3.5 nm from Sanchi. The bearing whether compass or relative remain
almost the same until collision happened. This 18 a rare case where no effective avoidance actions been taken
by both vessels from the beginning till last minute. Last minute course change is useless. Something must have
missed during their watch. Sanchi 3/0 distracted by a small fishing boat ZHEDAIYU 03187 which kept calling
SANCHI on VHF radio and had a collision risk at 1948 hours, 2 minutes before CF Crystal collision. At the
same time 1948 hours, M.V. CF Crystal Duty officer and lookout haven’t seen Sanchi yet, 2 minutes before
Sanchi collision. (as per investigation interviews). After 2 minutes Sanchi collided with CF Crystal at 1950
hours. Both vessels have sensed something wrong in RADAR or AIS data before collision but no visual contact
(or positive identification of radar target) had established two minutes before collision. No visual lookout skill
1s a deficiency but not fatal if they know how to do radar lookout. They don’t know how to do radar |ookout
without usage of ARPA. This is a fatal deficiency when ARPA data are not available. From Figure 3-01
Diagram of navigational track of SANCHI and CF CRYSTAL, we can see relative bearing (orange line
026/206 degree) of both vessels are all most remained unchanged till collision happened. By visual, collision
risk 1s there always although OOW did not have the knowledge and skall.
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3-02 Radar lookout basic: collision point, line and area.
Please refer to figure 3- 02 two vessels in collision course with speed vectors display. These two vessels’ speed
vectors are sailed along their course line. Actually, speed vector 1s part of their course line. If both vessels
sailed with steady course and speed their speed vector 1s part of their course line. The collision point is where
tWwo vessel’s course line intersected. Two vessels may have same course line but no collision happened
because they sailed in different time. Two vessels may have only one course line intersected point but collision
happened like figure 3-02 because they arrived at same time. The reason of this 1s the difference in arriving
timing of these two vessels. The speed vector on Radar screen has carried another dimension beside course and
speed, the timing. The speed vector may have same shape on the screen (many same type fishing vessel sailed
at same time) but the starting point of speed vector varied as time changed. The collision situation 1s like figure
2-02 two vessels speed vectors finish position meet in the intersection point. Speed vectors finish position is the
position ownship had travelled after preset time interval. We predict collision time by the segment portion in
speed vector. The length on speed vector 1s proportional to its display time setting. Usually 6 minutes are most
commonly used time setting for speed vector on board. 3 minutes speed vector 1s rarely used in 6 NM or 12
NM detection range because the display length 1s too short on screen. In Sanchi’s case the speed vector 1s set to
9 minutes. At 2215 hours, speed vectors show on figure 3- 02. have two vessels speed vector meet in the end,

If the speed vector setting 18 6 minutes the collision time will be 2215 + 0006 = 2221 hours.

If the speed vector setting 18 9 minutes the collision time will be 2215 + 0009 = 2224 hours.

If the speed vector setting 18 3 minutes the collision time will be 2215 + 0003 = 2218 hours.
If we want to know collision time we need to know time setting of speed vector on radar. When two vessels
arrive one position at same time collision will happen. If we can avoid ownship’s course line to intersect other
vessel’s course line we can avoid collision risk. This is a safety concept in voyage planning. Collision not only
has collision position it also has timing. In bad timing we will have collision. If two vessels have different time
passing same position, collision will not happen. How can we know the timing is good or not? It depends on
two vessel’s arriving time at collision position.
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If both vessels arrive collision position at same time collision will happen. If two vessels arrive collision
position one by one the collision may not happen immediately as vessel has massive volume and largest
dimensions than any other artificial machinery on Earth. One vessel may had passed collision position half way
or other vessel arrive same collision position one or half minute later while collision still happened. Also, we
have to take vessel’s sluggish turning 3 minutes time into consideration. If time difference of two vessels
passing collision position less than three minutes the collision 1s very likely to happen as chapter 2 FIGURE 2-
25: SPACE SHIP’s requirement.

The speed vector we used to detect collision risk is Called collision line. In figure 2-15, last 3 minutes in
True motion speed vector is our space ship. We may enlarge these space vector to 6 minutes or longer length
(time) to check any intersection point (collision point) with another vessel. If two vessel’s speed vectors are

crossed 1n its last three minutes as figure 2-14, green and red vessel will have collision risk after 6 minutes.
The last 3 mihutes part Of speed VeCtor is COollision area (= last 3 minhutes distanhce runh of current speed).

In figure 3-02, two vessels 1n collision course with speed vectors display. They pass same collision position at
same time cause the collision. By this figure 2-02 we don’t know after how many minutes they will collide we
have to check their speed vector time setting. Identify collision risk by intersected point of two speed vectors.
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3-03 Identify collision risk by intersected point of two speed vectors.
In Figure 3-03, at 1935 hours, Sanchi radar screen has many target echoes and speed vector setting at 9
minutes with ownship speed 10.4 knots, heading 358° degrees, ownship’s speed vector is on our heading
mark.
Ownship speed vector length 1s 10.4 knots x 9 minutes =1.56 nm = 9 minutes speed vector distance
No speed vector display on target from ARPA or AIS, target vessel have no collision line to help
detecting collision risk.
Setting of trails (target’s past position on radar) 1s true motion and ground stabilized, trail length 1s 2.5
minute. True motion trail represents target’s true position based on their past 2.5 minutes (as set) radar
echo.
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3-04 Target’s trail can have two advantages:

first 1s to make target echo size more prominent on screen like Racon. Second is to give rough picture of target
vessel’s speed and course and type by comparing her trail length and direction and size. Sometimes target
trail is the onhly help we Canh get from radar sCreeh especially when trafficC is heaVvy or ih rough (see figure
2-19). It 1s very important we know how to use trails properly.

Back to Sanchi’s scene at 1935 hours, with the help of trail Sanchi 3/0O tried to get the bearing and distance of a
big echo (implied it’s a big vessel) shown on radar screen figure 3-03. This target marked by cursor which 1s
CF CRYSTAL shown on ARPA as bearing 023" degrees and distance 5.4 nm. After ten minutes 3/0 forget
what he had seen in radar screen (023" x 5.4) about this target’s because it’s all digital data.

At 1946 hours, 3/0 refuse to take action. 3/0: Starboard? Why? He had forgotten what he had seen at 1935
hours ARPA’s screen (big echo in bearing 023" x 5.4 nm). 3/0: ...1t's a small vessel, right? Tt is hot 3/0
foolish. It 1s our human limitation in our short-term memory.
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3-05 It is our human limitation in our short-term memory.

This kind of trouble is what we try to compensate in this book. As a competent 3/0, target distance 5.4 nm is a
signal to take actions to access collision risk if 3/0 had not taken proper lookout earlier. 5.4 nm distance is first
stage 1n Figure 2-22: vessels obligations in collision avoidance varied by distance. If it 1s not 3/O action
distance to alter course it must be 3/0 evaluation distance to check targets compass bearing as COLREG rule 7:
Every vessel shall use all available means appropriate to the prevailing circumstances and conditions to
determine if risk of collision exists. If 3/0 decide to alter course now 1935 hours the bearing of cursor means
ownship should alter course 25 degrees (from 358"’ to 023°) to starboard side to give way as in Figure 2-10:
SOP for collision avoidance as COLREG rule 8: Any action to avoid collision shall be positive, made in
ample time and with due regard to the observance of good seamanship.
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But there is another vessel ZHEDAIYU 03187 on the radar screen now, about bearing 038’ degrees distance 3
nm away which was in smaller trail echo and shorter trail length (smaller and slower vessel’s echo). On this
radar screen, everything seems harmless at this moment because 3/0O set the AIS alarm of CPA at 0.9 nm and
15 minutes. 1935 hours is exactly 15 minutes before actual collision time. Even collision risk is real OOW will
have no collision alarm. The reason OOW set alarm time so long 1s because CPA alarm setting 0.9 nm is for
ocean going big vessel not small vessel. Too many small vessels in this area with CPA setting of 0.9 nm will
trig too many collision alarms if alarm time setting 1s shorter.

3-06 J i JRK1: IR MTREF 1S 21 BE 2B )
- RN A SOE B E FEERE > A IERE HARRVEEEE - (RS FARUE ERERERE - AT LT
ZISE] AR R &R - B R RBE O F AR - N R ARV RS A S - A
10.4 81 > 3 AREEVEER - AR 20 EIRVAEETEE - 2B 9 rsErIiiE o A LIRS (EE
o iEE (EE ALY E S -
- TG AR A - B R - R MIAVEIECTE - 2RAAETEER > AwiE
LERIE SRR - FEBRMVEIHECE - ROIREEZAGZEAKEE) - DGR
BN > (GUElE e rERkRE - AIFRARERL - AR HARAYEERE - wiE s —(E1 AR EPED
% .

- FEafE > SEd A TuE B > D2 R E iR - 2 PIia ey 2 A AR BN - B ALS
BRI A A ER R ERUR - EERMNEGR - FUZBEAIRTHI A HiERVRE
B SR E ARG B - AE 1935 B - RifEAYAT 10 738 -

(B 3-04 - FelderK dtim B0 R A Y 2R S [m) B4R BURAE B B i o

3-06 some more help we can get for situational awareness.
- 3/0 did not set fixed range ring to help reading target distance immediately. This means 3/0 did not
care about target distance due to ownship has slow speed 10.4 knots. For a 3 nm target with 20 knots
relative speed ownship still has 9 minutes time to handle the situation. This 1s a slow-paced practice.
- We all will overlook some items sometimes due to our short-term memory always overflow and
forget data ho matter it is important or hot. To help our short-term memory we need more clues to
Interact to stimulate our attention, like setting fixed range rings.
-1n the starboard side of SANCHI, there are 5 targets without acquired by ARPA. No speed vector
displayed by ARPA or AIS. If ho speed vector in the sCreen it is hard to detect Collision risks by
target trails only at this time 1935 hours.
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At 1936 hours, M.V. Sanchi COG 358° and SOG 10.4 kts. The 9 minutes speed vector generated from AIS
collision alert show on ARPA display as figure 3-04 above. Fishing boat ZHEDAIYU 03187 is on bearing
039° degrees (T) x dist. 3 nm, and CF Crystal at a range of 5.3 nm. The watchkeeper of ZHEDAIYU
03187 started calling SANCHI on VHF channel 16. At this time, the cursor of X-band radar was shifted
to ZHEDAIYU 03187 and shortly afterwards visual AlS warning signals of CF CRYSTAL and
ZHEDAIYU 03187 were displayed on SANCHI's X band radar. The triangle symbols of both targets
turned red and red message "AlS COLLISION" appeared in the right lower corner of radar display.
This 1s the time Sanchi headache begins: three speed vectors and one VHF calling to take care. One minutes
ago, everything 1s fine. After one minute four things happened at once. Two targets are dangereous 1f 3/0 had
the knowledge of collision risk as figure 3-02 above. These two targets are shown as red triangle and speed
vectors (danger sign) at same time.
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3-07 two red triangles and two red speed vectors.
- Sanchi 3/0 did not know what 1s collision time now? Is it after 9 minutes for fishing boat? The
intersected point of fishing boat ZHEDAIYU 03187 and ownship is about 9 minutes estimated by
ownship’s COG 358° and SOG 10.4 kts speed vector. Ownship will ahead of this fishing boat at
Intersection point.
- What 1s collision time with CF Crystal? We don’t have a clue because 9 minutes speed vector did not
give us a clear picture of where 15 their intersection point now. One way to find out intersection point 1s
to enlarge speed vector length with longer time setting more than 9 minutes now.
- The white speed vector of vessel ahead 1s harmless. This vessel will pass ownship’s bow after 4
minutes judging from her speed vector already on intersection point now. Ownship will pass same
intersection point after 27 minutes (the distance ahead ownship now is 3 times of our COG 358° and
SOG 10.4 kts speed vector). Passing time difference 1s 23 minutes.
- The CPA collision risk critirea can set longer than 15 minutes to avoid workload when small target
come together at once and already in 3 miles distance away.



SANCHUI’s-X-band-radar-display-at-1939LT
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At 1939 hours, M. V. Sanchi COG 358 and SOG 10.4 kts. The 9 minutes speed vector generated from ALS
collision alert show on ARPA display as figure 3-05 above. Fishing boat ZHEDAIYU 03187 is on bearing 040
degrees (T) x dist. 2 nm, and CF Crystal is on bearing 026 degrees (T) x dist. 4 nm.
- At 1936 hours, Ownship will ahead of this fishing boat at intersection point. Now fishing boat speed vector
from its AIS data on screen is not consistant with her trail on Radar because she had alter course to
starboardside in hope that Sanchi will give way to her.
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3-08 First awareness in radar lookout: Collision Position.
The collision Position of Sanchi and fishing boat ZHEDAIYU 03187 (intersection point of these two vessel’s
course line) located exactly at the end of Sanchi 9 minutes speed vector. Sanchi will pass collision position



earlier than fishing boat because Sanchi speed vector reach this intersected point earlier than ZHEDAIYU
03187. The collision time 18 1939 hours + 9 minutes= 1948 hours. We know the collision time of CF
CRYSTAL and SANCHI 1s at 1950 hours in formal investigation report. Fishing boat ZHEDAIYU 03187 had
a collision risk with Sanchi at 1948 hours, 2 minutes before CF Crystal actual collision Time 1950 hours. If
both OOW can read collision risk by different speed vector time setting as we discussed before in figure 3-02,
they can identify collision time by intersected (or collision) point. This 1s first awareness needed in radar
lookout for OOW: Judging collision position from both vessels speed vectors.
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3-09 Second Awareness of radar lookout: TTC Time To Collision

Once we have the feeling of collision by speed vector intersected then navigator should check Distance of
ownship To Collision position (DTC). The reason for distance checking 1s because COLREG applied in
different stages by distance to target as figure 2-22 although in COLREG they did not say anything about the
distance. Second reason for collision distance checking 1s set priority of collision avoidance actions to target
when ownship have many targets speed vectors intersected ownship’s course line at the same time. Although
the Distance To Collision DTC 1s important OOW can verify the distance displayed on Radar by many ways
like cursor, speed vector or fixed range rings. Time To Collision TTC 1s more convenient for OOW to verify
the priority of Target if OOW knows ownship’s maneuvering characteristics, 1.e. how many minutes ownship
need to make necessary degrees of course alternation. As figure 3-05 above, OOW can see collision point with
fishing boat 1s at the end of ownship speed vector (9 minutes) and collision point with CF CRYTRAL 18 not so
clear as ZHEDAIYU 03187. Maybe OOW have no idea of what time setting of ownship speed vector 1s, but
the intersected point of SANCHI and ZHEDAIYU 03187 1s more likely closer than SANCHI and CF
CRYTRAL (CF CRYTRAL at relative bearing 025 degrees, her position after 9 minutes speed vector is far
away than small vessel ZHEDAIYU 03187). OOW Can haVve instant feeling that fishing boat ZHEDAIYU
03187 is the first priority how. This kind of instinct 1S coming from knowing two things: 1. Intersected point 18
collision point 2. Closer to collision point means more dangerous because Time To Collision TTC 1s lesser.
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3-10 Judging Distance To Collision DTC and Time To Collision TTC.

The DTC and TTC can be easily read from speed vectors’ intersection point on Radar. Our speed vector moves
ownship from present position to the end of the vector. If collision position is at half length of speed vector the
collision time TTC 1s half time of speed vector setting and the distance to collision DTC is half distance run of
current speed vector. For a 20 knots vessel, if the speed vector setting 1s 6 minutes (this 6 minute speed vector
length displayed on Radar 1s 2 nm) and one collision position locate at half way from ownship’s speed vector
then collision time TTC is three minutes to go (6/2=3 minutes) and distance to collision DTC 1s 1 nm (half
distance of 6 minutes run of 20 knots vessel). This is second awareness of radar lookout: Time TO

Collision TTC.
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3-11 Beware of her trail’s course, speed and size when speed vector is available.

Speed vector from ZHEDAIYU 03187 1s not consistent with her trail on Radar in Figure 3 - 05. Speed vector
consistent with her trail 1s CF CRYTRAL there are in a steady line parallel with her speed vector. However,
radar echo of fishing boat may lose due to sea clutter depressed by system in automatic mode or manually
depressed the receiving gain too much. In this case, sea clutter setting is 40 manually (seeing in figure 3 — 05).
By the picture of Radar screen this sea clutter setting 1s good as what Radar’s user manual had recommended:
keep some sea clutters visible on the screen to make sure Sea Clutter setting 1s not too much. The trail of this
small vessel show she may have altered course to starboard side in past 2.5 mihutes while she calling in
VHF to Sanchi.
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-In 1939 hours in figure 3-05, situational awareness 18 as follow:
@ Fishing boat ZHEDAIYU 03187 is on bearing 040" degrees (T) x dist. 2 nm (instinct for experienced
OOW which had to cultivate certain time)
@ Sense of collision, both vessels’ 9 minutes speed veCtor Crossed at end.
® 7ime 7o Collision =9 minutes from now (our second instinct, read TTC with intersected point on
speed vector).
@® collision time 18 at 1948 hours = 1939 + 9 minutes (Collision time needs some mental calculation)
® Distance To Collision = 9 minutes Ownship speed vector length =10.4 x 0.15 = 1.56 nm (OOW should
always remember how many distance shown 1n his speed vector setting for his instinct cultivation)
® (OOW situational awareness now 1s “After 9 minutes or 1.56 nm distance ahead, ownship will have a
collision case with fishing boat”. But, we have another target’s speed vector in red?
- CF Crystal is on bearing 026 degrees (T) x dist. 4 nm who
® Mlay have collision risk with ownship? Intersection point 1s unknown.
@® But her echo size 1s big. This 1s a big vessel.
@® time to collision TTC > 9 minutes from now and Collision later than fishing boat 1948 hours
@® (istance to collision DTC > 9 minutes and Ownship speed vector length 1.56 nm
® OOW situational awareness 1s “After 9 minutes, ownship may have problem with this big vessel?”.
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3-12 Tell me how to understand CF CRYSTAL collision situation in current mystery?
ANS: Qwnship have to use more (thah 9 minutes) speed VeCtor time setting to verify
collision risk with CF CRYSTAL.
Back to collision scene at 1939 hours: ZHEDAIYU 03187 kept calling SANCHI on VHF radio.
3/0 said: Oh, he's talking to another one. You know, never answer these calls.
- Oh, he's talking to another one. Find an excuse to do nothing.



- You know, never answer these calls. Because 3/0O has a theory why he 1s responded like this .

- Maybe 3/0 1s right? MCA also had warned “Using VHF, we will have problem to identity the party
we are talking t0”. In open sea no OOW can know who 1s calling in VHF unless he identifies himself
with Call Sign or his ship’s name. Even calling vessel had included his ship’s name we don’t know it 18
really come from the party 1s calling. It 1s also possible another vessel used third vessel’s name to
communicate out of malice or joking.

- Avoid unnecessary VHF communication if we cannot make sure who we are talking to.

- In roadsteads, harbors, rivers, lakes or inland waterways connected with the high seas where the
operation of local rules may enforce OOW to keep radio watch and report to VTIS Vessel Traffic
Information Service in specified VHF channel when passing reporting point.

- In US and China in-land waterways, there are strong tendency that keep VHF communication
continuously with port authorities specified channel is very important to avoid penalty from Coast
Guard.

- It 18 not always right ”never answer these calls” as 3/0O said.
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3-02 Fear comes from uncertainty
3-13 But if you answer, he seems ... he confirms with you about his action.
3/O said: Because if you don't answer, it 1s not OK to action. But if you answer, he seems ... he confirms with
you about his action.
- [f'you don’ t answer, it 1s not OK to action. 3/0 assumes that fishing boat will think big vessel did not
receive his call then she will not take any action to block your way. 3/0 may be right but it 1s a



violation of COLREG rule 18: (a). A power-driven vessel underway shall keep out of the way of: a
vessel engaged in fishing. A vessel engaged in fishing not a vessel engaging in fishing. This definition
includes a vessel had engaged fishing before, even not now.
Also violation of rule 5: keep proper lookout including hearing to ascertain collision risk.
- But if you answer, he seems ... he contirms with you about his action. 3/0 worried if he answered the
fishing boat it will imply that he has agreed whatever fishing boat had proposed whether 3/0’s reply is
yes or not. 3/0 may be right but it still 1s a violation of own ship’s responsibility by COLREG rule
18(a). shall keep out of the way of a vessel engaged in fishing.

3/0 said: So he takes action, whatever he said in the radio and you don't understand.
- I you answered whatever he said in the radio and you don't understand, Ownship will be in danger
that fishing boat will take actions by what he had just said but ownship don’t understand.
- [f you don’ t answer, it 1s not OK to action. Out of fear that ownship will not take action to avoid
collision.
- No reply to their VHF calling he zs not ok to action.
- Reply to their VHF calling 4e seems ... he confirms with you about his action, whatever he said in the
radio and you don't understand.
- What 3/0 said make sense to himself although not everyone agrees with him especially outside
parties. It is not the ordinary practice of seamen (COLREG rule 2).
- In real sea, it is most dangerous thing to have your ownh theory about your bad habit.
- Successful communication consist of four parts: what he thinks in mind -> what he said in mouth ->
what you hear in ear -> what you think 1in mind. Here 3/0O mentioned two more obstacles in ship
board communication. 1. What he said inh the radio anhd 2. what you heard in foreigh lahguage. or
1. Radio hearing capability and 2. English verbal communication.
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3-14 Because if you don't answer, he shall be forced to take action to make himself clear.

3/0 said: But 1f you don’ t answer, he shall be forced to take action to make himself clear, understand?
- But if you don’ t answer: the communication chain 1s broken. No arrangement or agreement will be
made. No understanding will be established.
- he shall be forced to take action. 1t 1s not 1n this logic.

® e shall be forced to take action 1s to save the collision risk but Fishing boat has no
obligation to give way by COLREG.

@® The communication purpose of fishing boat may not ask for any arrangement to be made.

@® [t may only want to warn Sanchi their present at her starboard side and collision risk.

@® The ultimate purpose of communication 1s to ask Sanchi give way to fishing boat to avoid
collision risk and COLREG compliance.

@® Fishing boat don’t want your radio answer. They want you to give way immediately even
Sanch did not answer in VHF.

@® Sanchi don’t need to answer the radio but to alter course immediately.

® Sanchi 3/0 don’t want to give way to fishing vessel from the beginning. What will happen from

1939 hours (the moment Sanchi 3/0 refused to reply) no one can tell.

® 3/0O give up his initiative to avoid collision risk to an unqualified foreign fishing boat. What
happen if this fishing boat did not take effective avoidance actions. 3/O bet his career and
job on the hands of a foreign fishing boat skipper.

- he shall be forced to take action to make himself clear:

@ fishing boat may (is allowed to) take aCtioh to avoid the collision in the first instance
by COLREG rule 17(a)(ii) “may however take action to avoid collision by her
manoeuvre alone” when ““the vessel required to keep out of the way is not taking
appropriate action in compliance with these Rules.” This is second stage obligations
between give-way and stand-on vessel.

@® Fishing boat may take action to avoid the collision from 9 minutes time before collision
from 1939 hours (no radio reply from Sanchi but receive ALDIS signal) to 1948 hours
(collision time as speed vector shown) 1f Sanchi not taking appropriate action.




@ fishing boat shall (have t0) take action to avoid the collision in last mihutes by
COLREG rule 17(b) “she shall take such action as will best aid to avoid collision”
when ““the vessel required to keep her course and speed finds herself so close that
collision cannot be avoided by the action of the give-way vessel alone.” This is third
stage obligations both vessels have to give-way.

@® Fishing boat shall take action to avoid the collision at least before 1945 hours (3 minutes
before collision time 1948 hours) if collision cannot be avoided by the action of Sanchi
alone.

@® Sanchi had not taken action to avoid collision with fishing boat but stand-on in second stage
and give her initiative to avoid collision (her own safety) to fishing boat.

® At 1939 hours, fishing boat may have alter course to starboardside to help SANCHI to pass
her astern and called in VHF for confirmation without SANCHI’s reply in VHEF.

@ After two minutes of failed radio contact, at 1941 hours, fishng boat started altering its
course o port side.

@® When fishing boat is to keep out of the way the other (Sanchi) shall keep her course and
speed by rule 17(a)(i). Sanchi has to keep her course and speed from 1941 hours to avoid
the collision with fishing boat. Fishing boat alter course to starboard at 1941 hours.

@® This situation binds Sanchi’s movement to avoid the collision risk with CF CRYSTAL
from 1941 hours to 1946 hours (4 minutes before actual collision). This is most dangerous
part of this case.

@® This situation also blocked Sanchi’s attention (or lookout) to avoid the collision risk with
CF CRYSTAL from 1941 hours to 1946 hours.
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3-15 AB: And this is not complying to the rules that | must oblige......
Because we don’ t understand their language.

3/0 did not give way to starboard side vessel is not complying with COLREG rule 15 crossing
situation: the vessel which has the other on her own starboard side shall keep out of the way. This
rule regulated keep out of way obligations by relative position: on her own starboard side.
Ownship which has the other on her own starboard side has two situations: crossing or overtaking.
Both situations, ownship has to give way. (Rule 13(b) overtaking is when ownship coming up with
another vessel from a direction more than 22.5 degrees abaft her beam.)

Rule 15 did not regulate the obligation by language problem but only by aspect of each other.




- Sanchi (the vessel) which has fishing boat [the other] on her own starboard side shall keep out of the
way whatever fishing boat said in the radio and you don't understand.
3/O did not reply AB’s comments.
- 3/Q can change RADAR speed vector setting to 12 minutes to eValuate the collision situation
with CF CRYSTAL because it 1s not clear in 9 minutes speed vector time setting.
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3-16 the fishing boat started altering its course to port side,

At about 1941LT, SANCHI's, COG 358° and SOG 10.4 kts. ZHEDAIYU 03187 was around 1.8 nm away. 7he
30 asked lookout to give ALDIS signal to ZHEDAIYU 03187. The OOW noticed that the fishing boat started
altering its course to port side.

- ZHEDAIYU 03187 speed 1s about 8 to 9 knots. This 18 visual check on fishing boat speed vector length
with ownship SANCHI SOG 10.4 Kts speed vector length can be verified by using a divider to take
speed vector length of fishing boat to compare with ownship’s length. (knowledge and skill in target
vessel’s speed estimation)

- 3/0 asked lookout to give ALDIS signal to fishing boat. Actually, this is not allowed. Any
communications outside ownship shall carry out by licensed OOW. Who knows what signal AB will
send through ALDIS signal which could mistook as other meaning like overtaking or crossing?

- 3/0 1s 1mn doubt whether sufficient action 1s being taken by the other to avoid collision, the vessel in
doubt shall immediately indicate such doubt by at least 5 short blast in whistle or 5 quick flashes
ALDIS signal light?



- Because this 1s common practice in bridge ask AB to do the job for 3/O, AB might know or not the
correct signal 1s “a /1ght signal of at least five short and rapid flashes’ Rule 34(d).

- 3/0O did not care of his obligation to give way to starboard side vessel but express his doubt whether
sufticient action is being taken by the other to avoid collision by ALDIS signal. This i1s an expression of
doubt not a request to ask fishing boat to act. It is the same reason (expression of doubt) e
watchkeeper of ZHEDAIYU 03187 started calling SANCHI on VHF channel 16 at 1936 hours.

- ALDIS signal 1s not right answer for this moment but it can give fishing boat some confirmation that
SANCHI had seen her.

- Investigation report did not mention what signal SANCHI AB sent to ZHEDAIYU 03187.

- By receiving this ALDIS signal, ZHEDAIYU 03187 begin to take action to alter course to port side as
SANCHI OOW had noticed.

- From this moment 1941 hours t0 1946 hours, from COLREG rules 17, SNCH]I is stand-on vessel to
ZHEDAIYU 03187 who originally is a give-way vessel.
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3-17 COLREG obligation changed: stand-on vessel who originally was a give-way vessel
rules 17 (a)(i). Where one of two vessels is to keep out of the way the other shall keep her course
and speed.

0 - one vessel is to keep out of the way: “is to *“ in English grammar is future tense which
means : Before this vessel take action to keep out of the way, the other shall keep her course
and speed.

0 - one of two vessels: This one may not be directed to keep out of the way originally. That is to
say the one 1s to keep out the way maybe a stand-on vessel originally.

0 - Once a vessel is to keep out of the way, the other shall keep her course and speed, no
matter who 1s the stand-on vessel in the first place.

0 (ive-way vessel lost its initiative to alter course or speed once stand-on vessel take action first.



SANCHPFs-X-band-radar-display-at-1944LT
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At about 1944LT, in Figure 3-06 both CF CRYSTAL and Fishing Boat have Speed Vector displayed,
SANCHI's GPS position was 30°50°.0N/124°57°.6 E, COG 358° and SOG 10.5 kts. 7he 3/0 commented that it
was a hard situation.
® (Give-way vessel lost its mitiative to alter course or change speed once stand-on vessel take action.
SANCHI 3/0 found himself in this hard situation because he 1s binding by stand-on vessel obligation.
How to solve this hard situation of multiple target by radar lookout?
3-2 1E 2% H AL E R S N YIS SS R -
AL H Y
3-18 Wafl 5 A%~ [E RV EE
LAET 28 WA (& B A5 A2 R AR 2 JeAn R R i K RimeEREE 1.5 /88 - 2 N2 AT
HY ? FAFTET LAE Y # - B M-S IE K E ) - AN R EHRIRE - SEFH
MR C&ETRBARZS R AREAEFESR L HEREHEEERE 1.5 8E - AR
[ 10.4 Gk 9 SrsEAVEERE - FI AR A SRRV R » ] DU S/ feft 2 fE AR
i > T E —EENEE - 2R AEHEEMGRAL /- A2 EA RAaEEE
i > WL 2RSS -
3-2 Situational Awareness in multiple targets Radar lookout.
Read RADAR picture with certain skill and purposes.
3-18 Knowing two target’s distance to each other




Knowing two target’s distance to each other? Does there have safe distance between these two targets
could be used by ownship to keep safe distance to avoid collision. ZHEDAIYU 03187 and CF
CRYSTAL are 1.5 nm apart and how do we know?
By using divider or your fingers span to take out ownship’s speed vector distance 1.5 nm (we know it
by ownship speed 10.4 knots and speed vector time setting 1S 9 minutes) to compare with these two
vessel’s echoes space on radar screen.
The reason why we need this information is to estimate the possibility to pass between these two targets
when ownship have to take action. (situation awareness from radar picture)
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3-19 Is this distance enough for ownship to pass in-between
Is this 1.5 nm enough for ownship to pass between these two vessels and how do we know?
If ownship give way to CF CRYSTAL we have to alter course to 026’ (T), this is CF CRYSTAL’s true
bearing. ZHEDAIYU 03187 bearing is 065" degrees now, there are 41 degrees gap ownship can steer
to. An AB can do this maneuvering without any problem. In general, the distance between two
targets heeds 6 titmes of ownship’s length for a success course change. In Sanchi case, her length
over all 18 274 meters. 274 x 6 = 1644 meters. 1.5 nm as we estimate it from comparing the length of
ownship’s speed vector which is enough for ownship to maneuver to pass in-between these two targets.
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3-20 What course ownship need to change to avoid collision?
Ownship only need to avoid ownship’s speed vector intersect with CF CRYSTAL we will be free of
collision. (no collision point)
In visual lookout, 3/0 need to alter ownship’s course to CF CRYSTAL’s stern even 3/0O doesn’t know
CF CRYSTAL’s bearing reading.
In Radar lookout, the graphic solution 1s to avoid CF CRYSTAL’s speed vector at all by using EBL
(electric bearing line which represent heading of ownship) originate from center to rotate to starboard



side till passed CF CRYSTAL’s speed vector and echo on screen. Reader can find out that new bearing
to steer to target’s stern both in visual and radar lookout are the same.
7. In 1944 hours, Ownship only need to alter course to 026’ degrees (T) (where is the bearing of CF
CRYSTAL 1n radar) our EBL will clear of any intersect point with CF CRYSTAL’s speed vector and

echo.
Advance. cois
3
f—
.

[ 3-07 Rz + AALEER] 10 FERE AR AR
3-3 % HliF H il VIS R R
3-21 PRIER AT - SRS S

® BRFHAINYE—Fk - B R TR BRI - (2 ARHEGH - BULEMENER  SAEE A
H ORI KR H H e -

® AN CAEBE AR - [HEIRATFR - IERAE 1944 B o QIRSEE Y =8 7] AZEHING
EAYIEIE - A RN R EROARTAY RS R B AR SR - S ] DU AL SRR PR R 7K
dii <RI T AR > SRS A T 065 FET (i - IS (BN RN i E - fhstgr
eEhiifE i bR - REEKEERAY T 026 [ -

® SRS RURBALGR /AR E - WA ERUIRE ER R D iRt - BEEIREL 2 A
mEh o MRS T A EEE] 065 K -

® RS m R F] 005 & - M FREE 3 oy SEnIs ] SHEE] 005 [& - RV EHEHARE
BoriE 20 & - 258 3 oy AT > JEALEURBL A SERHIER - 3 S 1R 0 AE 1947
> JEAGHY T LG EAE 090 & > RS SR LRV L E - st R S Ao -
AT 065 YDA -

® (i 1944 HHFEE - HESPAUERRY I (L8R - Ay 72 065 & - FEss w3 7y iz
AT SR 09 0 J& - IBE ST 25 & BPAIAE i m - B4R T - HiEnlE
HRANEEE R 30 K > AL T T RSB EE AR - JEE— MUAHAYE
RIS/ 7 BELIR ARV - EHEETE - IEHAES  [MEERE 5 30 e
KA FlEIGREEAE -



® HENEL =5 rAe Ak BE A FIEORE - AIRANY AR - (AIfeiiE
B) o RIS 1944 B 0 ZRIERE] : EEWEAYEN - FE L REERERG KRR B
EAEHE > AHEESRS WA & -

3-3 Situational Awareness in multiple targets Visual lookout.
3-21 No collision unless lost control at this moment
® Every rule in COLREG is for collision avoidance. There 1s no binding obligation if no collision risk
involved, every vessel 1s free to move as they need.
® 7HEDAIYU 03187 had passed but not clear yet in 1944 hours. If SANCHI 3/O can control the turn
properly with the help of AB to starboard side without speed vector intersected with fishing boat’s
speed vector SANCHI can sail between ZHEDAIYU 03187 and CF CRYSTAL with no collision risk.
If SANCHI can avoid alter course to bearing 065" degrees (where ZHEDAIYU 03187 echo is) she will
be safe from collision risk.
@® One of important feature in Radar lookout 1s judging collision point in Radar monitor. By alter course
to avoid ownship’s speed vector crossed other vessel will clear collision risk with other vessel.
® When ZHEDAILY( 03187 started altering its Course to port side the collision position also
started to shift from ahead of SANCHT's to her stern. There is no collision risk with ZHEDAIYU
03187 if SANCHI keep her original course.
@® FEven SANCHI alter course to 065" degrees now, there will need 3 minutes time to arrive 065° degrees
if the rate of turn 1s 20 degrees per minutes. ZHEDAIYU 03187 won’t be there waiting. After 3
minutes at 1947 hours, ZHEDAIYU 03187 will be at bearing about 090° degrees (SANCHI abeam
bearing).
® In real sea, SANCHI probably never collide with ZHEDAIYU 03187 if ownship had not lost control
(due to steering gears failure) at this moment 1944 hours. 3/0 commented that it was a hard situation 13
not the truth.
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3-22 Fear comes from uncertainty : Human Element
@® The devil is rooted in our fear, not reality. Human's fear comes from uncertainty of life. The
uncertainty 1s rooted in our incompetent of radar lookout, lack of radar and Visual lookout knowledge
and skill. Competence 18 coming from our knowledge, skill and instinct.
® We now clear the uncertainty of course altering to starboard side. If we alter course to starboard side as
directed by COLREG our best wish 1s CF CRYSTAL will keep her present course and speed as rule 17.
® What happen if CF CRYSTAL alter the course to port side against COLREG rule 17(a)(i) (Where one
Of tWoO Vessels is to keep out Of the way the other shall keep her course and speed)?
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3-03 Crossing vessel’s COLREG situations
3-23 CF CRYSTAL: Vessel has the other on her port side include four situations in three stages

If Starboard side vessel CF CRYSTAL need to alter course to port side there will be three stages:

1. Two vessels are very far away in first stage where no collision risk involved, like 6-9 nm in figure
2-22. Both vessels are free to move.

2. Ttis not free to move in 3-6 nm range in second stage: rule 17(a)(i) Where one of two vessels is to
keep out of the way the other shall keep her course and speed. Port side vessel SANCHI is
under rule 15 to keep out of the way (the vessel which has the other on her own starboard side
shall keep out of the way).

3. It may be allowed to move in 3-6 nm range (second stage): rule 17(a)(ii) The latter vessel (CF
CRYSTAL ) may however take action to avoid collision by her manoeuvre alone, as soon as it
becomes apparent to her that the vessel required to keep out of the way is not taking
appropriate action in compliance with these Rules.

4. Ttis allowed to move in 0-3 nm very close range in third stage. rule 17(b) When, from any cause,
the vessel required to keep her course and speed finds herself so close that collision cannot be
avoided by the action of the give-way vessel alone, she shall take such action as will best aid
to avoid collision.

These are four situations in three stages. First stage and second stage’s obligation remained unchanged.

But, in second stage 3-6 hm, give way vessel or stahd on vessel’s role may Change any time. That’s why our
avoidance actions should “be positive, made in ample time and with due regard to the observance of good
seamanship” rule 8(a) and “be large enough to be readily apparent to another vessel observing visually or
by radar’ as rule 8(b).

It is allowed in this moment 1944 hours, as long as CF CRYSTAL may however take action to avoid
collision by her manoeuvre alone, as soon as it becomes apparent to her that the vessel required to keep
out of the way is not taking appropriate action in compliance with these Rules. (rule 17 (a)(ii))
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3-24 SANCHI : Vessel has the other on her own starboard side: two rules and two situations in
second stage

Port side crossing vessel SANCHI 3/0

1. Two vessels are very far away in first stage where no collision risk involved, like 6-9 nm in figure 2-
22. Both vessels are free to move.

2. Insecond stage SANCHI had taken avoidance action by rule 15: ... shall keep out of the way and
shall, if the circumstances of the case admit, avoid crossing ahead of the other vessel.

3. Insecond stage SANCHI had not taken avoidance action by rule 17(a)(ii) The latter vessel (CF
CRYSTAL ) may however take action to avoid collision by her manoeuvre alone, the vessel
(SANCHI) required to keep out of the way is not taking appropriate action in compliance with
these Rules. And by rule 17(a)(i) (SANCHI)...shall keep her course and speed (other vessels is to

keep out of the way now).
4. TIn third stage: rule 17(b) take such action as will best aid to avoid collision.

Both vessels In second stage may use ALDIS signal light to show his doubt by rule 34(d) in doubt whether
sulficient action 1s being taken by the other to avoid collision, a light signal of at least five short and rapid
flashes. This 1s third situations in second stage.

3-25 3 TEIEAE S PBEL - AT REE
SEmI=RIA =GN - £ B - ARt EEE]

VAR 15 328

2R 17(a)())2 A PREUE & 1TE) AR & AR Al

3ARAN 17() ) FEZ ORI IR
SEml =R B EIE ? 2k B Ay HIEr - FIER B P AR RIS - R A AR AR A
KM - MR AEE - RiEKEIRE AR - MRt~ EEEEE -
B BR S EAD - AR IO A A - SARIREERRAVRISISR N - Nim S iy =&
HIEARE RS EUEE ? B EN S G EEN R E - §ESS RN SRR R EERS 0 A
EREWN=R]  SEARICEENTE) ? S0E S HimEZ E TR AT 17(@)OEZ R ATR -
R T AR RS » STty =R 2 R R R HVZERAR - TERIGIFE B - (REGHIRAI 17
(b) » E=RIFEHCLRBETMAL - WiE AR A O EIETE) - LR - AR EZ PR
e R R TE) -
3-25 Three situations in second stages without his awareness will have jump-out decision
Sanchi 3/0 have three rules to obey in second stages without his awareness:

1. rule 15 shall keep out of the way,

2. rule 17(a)(ii) is not taking appropriate action in compliance with these Rules and
3. rule 17(a)(i) shall keep her course and speed.



What response Sanchi 3/0 will take depends on her judgement? Her judgement comes from her knowledge of
current situation (does he knows one big vessel at her starboard side crossing). If he has not seen CF
CRYSTAL crossing from starboard side he did not know the situation. This 1s his awareness in lookout. If no
knowledge of current situation she will have wrong decision based on wrong awareness. Whether Sanchi 3/0
awareness is right or wrong the situation will develop anyway from rule 15 Sanchi 3/O shall keep out of the
way to rule 17(a)(ii) Sanchi 3/0 is not taking appropriate action to rule 17(a)(i) Sanchi 3/0 shall keep her
course and speed if other vessel had taken action. Sanchi 3/Q will easily have jump-out decision in third
(last) stage by rule 17(b) Sanchi 3/0 finds herself so close that collision cannot be avoided by the action of
the give-way vessel alone, she shall take such action as will best aid to avoid collision.
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3-26 Practice to familiar radar lookout better
Can we know the situations better than him? We don’t know exactly. We can only practice to familiar radar
lookout better. In Figure 3-06
@® the collision time with CF CRYSTAL 1s 6 minutes away, 1944 + 6 = 1950 hours. If you don’t know
how to read it from figure 3-06 above. You should read this chapter from the beginning.
® Time to collision is 6 minutes. Time needed to alter course is 3 minutes (discuss later). 6-3=3. These 3
minutes are our safety window.
® Ownship should alter course from this moment 1944 hours when fishing boat had altered course to
port side as our first Chance to take action.
@® Ownship should alter course before this moment 1947 hours as our last ChancCe to take avoidance
action without fail considering the space ship status we had. (in Figure 3-07)



@® Distance to collision DTC is one nautical mile from present position at 1944 hours. It is OK to take
avoidance action because it is enough for one course change advance distance (6 times ownship’s
length).

@® Distance to collision is half nautical mile from position at 1947 hours. It is dangerous to take avoidance
action because half nm 1s not enough for course change which need advance distance 1s 6 times
ownship’s length.

® [f we familiar with ownship’s speed vector setting we can read the distance to collision DTC from
speed vector intersected point also easily get time to collision TTC. DTC judgment 1s as easy as TTC.

® QOur familiar of ownship speed vector length in 9 minutes are 1.56 nm= 10.4 x 0.15.

® Now CF CRYSTAL speed vector has intersected point with ownship at two third position from starting
point of Sanchi’s speed vector. Our situational awareness are 1. Collision distance 2/3 of 1.56 nm =

1.04 nm and 2. Time to collision is 2/3 of 9 minutes = 6 minutes.
® The DTC distance is important whenh we have to deCide what options we had ih avoidance
action. (how manhy minutes left and how much rudder angle we heed)
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At about 1945LT, SANCHI's SOG 10.5 kts. ZHEDAIYU 03187 was almost abeam SANCHI's starboard
(almost lost echo of 1t). The OOW of SANCHI asked AB to give ALDIS signal to CF CRYSTAL (the vessel
which DTC 1s about 1 nm). (in Figure 3-08)
Sanchi 3/0 He spoke to the lookout. ...we have this one on our starboard side. We should take action. But what
action can [ take in this situation? Starboard side 1s 1i1ll.
- In 1944 hours, we see two red speed vector and two red triangle and collision alert in AIS alert data area.
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3-27 Now all red danger sign had disappeared in Radar lookout in figure 3-08.

= ZHEDAIYU 03187 lost target echo, speed vector and collision alert at all like it is not exist.

= CF CRYSTAL lost red speed vector looks like no collision alert.

= CF CRYSTAL white speed vector 1s shortened looks like reduce speed, so no collision alert.

= All these three mistakes are not regarded as RADAR trouble. Formal Investigation Report did not
complain of this misleading to OOW or AB. Shipping industrial just treat this collision as one isolated
case. No attempt had made to improve these radar mistakes for seaman where their lives depend on it.

= These Radar mistakes are contributed to OOW’s fault for no early avoidance actions (or collision
assessment had taken).

= What happen if you are a Master who had called to bridge by 3/O at night? Even Master has very good
training in Reading collision risk from speed vector will not be able to handle these radar mistakes at
once.

= In this case, master will have no speed vector to help his radar lookout skill in 1945 hours now. In
Emergency, lookout has to use Visual where our instinCt can help us by feel of the movement of
targets.

= These radar deficiencies are bad things for radar lookout if you don’t know how to properly adjust radar
sea/rain clutter and gain setting.
= Radar echo depressed by sea clutter will cause danger signs be missed in close range.



= Unless 1n very rough sea state, we can reduce RADAR sea clutter depress level to see ZHEDAIYU
03187’s echo again by trying to balance the Gain and Sea clutter setting.
= We should worry this generation Radar user may not have this skill to distinguish target vessel’s echo
from sea clutter due to over reliance of auto depress function of sea clutter knob.
= Missing ARPA or AIS data like red speed vector or red triangle or AIS alert, ownship can do nothing
about 1t and have no time to verify its real cause at this critical moment.
= Whether it is radio received echo missing or confused in software algorithm, OOW only has the ability
to do hardware adjustment, increase/reduce the gain setting of echo or reduce/increase sea clutter.
= At this moment our top priority 1s collision risk awareness, five minutes to collision TTC. No one has
the time to try and error How 1s the correct RADAR setting of Gain and Sea clutter should be?
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3-28 What OOW priority in lookout should be now? five minutes to collision
- If the lookout 1s conducted by visual OOW will more confidence in his actions to take.



= The horizontal angle of these two targets are 65 degrees open to eyes. ( from relative bearing 025 to 090
degrees)
= CF CRYSTAL approaching bearing had no changed.
= CF CRYSTAL distance 1s 1.5 nm now which should be enough to alter course by comparing speed
vector of ownship.
= The horizontal angle of CF CRYSTAL LOA 225 meters is about 4.6 degrees (1852x1.5 sin(@)= 225 m,
(D)= 4.6 degrees).
= Jt1s OK to alter course 25 degrees to Starboard side for 1.5 nm target as FIGURE 2-10 alter course to
target vessel’s stern.
= Jt1s OK to alter course 15 degrees to Starboard side for 1.5 nm target. To avoid the collision point for
senior OOW skill (1852x1.5 sin(15)= 719 m abeam distance, discussed later in Figure 6-13).
Now let’s see what they doing are at bridge? The OOW of SANCHI asked AB to give ALDIS signal to CF
CRYSTAL.
= - “alight signal of at least five short and rapid flashes”, I guess.
He spoke to the lookout: ... we Aave this one on our starboard side. We should take action. But what action can [
take 1n this situation? Starboard side is full. This is a jJump out conclusion because the mental pressure and
incompetent in radar [ookout.
= By radar lookout,
1. we know these two vessels have 1.5 nm distance apart.
2. Ownship can alter course to 026’ degrees (CF CRYSTAL’s radar bearing now, unchanged from 1935
hours) or alter course more degrees up to
3 090" degrees (ZHEDAIYU 03187’s radar bearing now, changed from 040° degrees to 090° degrees)
without any problem.
= By visual lookout,
1. we know these two vessels have 65 horizontal degrees open to our bare eyes.
2. The horizontal angle of CF CRYSTAL LOA 225 meters is about 4.6 degrees.
3. The horizontal angle of CF CRYSTAL 1s only available by visual estimation, Radar cannot get this kind
of information: horizontal angle of target and no blossom effect estimation.
4. Ownship have to alter course to 026’ degrees plus 4.6 degrees to clear CF CRYSTAL from ship’s bow
bearing to her stern bearing which make it 026" + 5° = 031°degrees for a competent junior OOW.
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Picture 1-07: use tanker fixed deck fittings as reference mark for bearing checking
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3-04 Comparison of radar and visual lookout
3-29 Radar and visual lookout awareness difference
RADAR lookout awareness, OOW
= Distance Awareness: Working at two- or three-inches length of speed vector (represent 1.5 nm) to get
distance awareness on RADAR screen and often confused with other range detection setting.
= Horizontal Bearing Awareness: Radar Bearing cannot read target horizontal angle for reference and lost
radar echo at close range 1s often when the echo is vital to our collision avoidance.
= Relative Bearing Awareness: No permanent relative bearing reference, only digital reading to remember.



= Stern Bearing Awareness: Alter course by target’s body bearing, not her stern bearing to avoid collision.
= Safety Window Awareness: Safety bearing window between two target’s bearing to steer 1S not
immediately visible to us. Safety bearing window is from first target 026’ to next target 090” degrees.
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Visual lookout awareness, OOW
= Distance Awareness: Aware 1.5 nm distance target at bridge,

1. To compare with our visibility line at bow,

2. To check any wake current or bow wave in target ship’s hull

3. To see any accommodation or deck working lights on her ship’s hull,
4, To check any reflection lights on water or

5. To check lights glare length on bridge window.

= Relative Bearing Awareness: Permanent bearing reference for 30 degrees to starboard side can be pre-
determined by deck fittings immediately. See figure 1-6 above, for example We can easily indentify 32
degrees mark on starboard side.

= Horizontal Bearing Awareness: Permanent bearing reference 1s there so ownship knows immediately
how many degrees course change 1s needed to give-way to approaching target CF CRYSTAL and her
astern even we don’t know target’s bearing reading exactly.

= Safety Window Awareness: Safety bearing range 1s wide open at bridge window than RADAR screen
displayed.



= Stern Bearing Awareness: Alter course to target’s stern visually plus target body horizontal angle (5
degrees) has more safety margin than by radar target’s body bearing only.
= Alter course to target’s stern 1s automatically adjust from any distance regardless blossom effect of
target (the horizontal angle enlarged in closer distance).
Now we know why OOW are always more anxious than AB. It 1s because the limitations in radar screen and
human elements in our short-term memory to forget digital information often. OOW have to double check and
pick up all loose ends over and over again by his rituals before he can make a reasonable decision. These
drawbaCks of radar and humah elements Cah hever be overcome by our determination or diligent or
prudent seamanship. We can just make the best use of it, wasting our valuable time and efforts to repeat same
rituals and disappoint.
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3-05 Collision position changed by ownship’s action
3-30 Safety Awareness of collision position change
He spoke to the lookout: ... we Aave this one on our starboard side. We should take action. But what action can [
take in this situation? Starboard side 1s full.
= Starboard side is not full Starboard side is full from 000"to 025° degrees (Don’t cross another vessel’s

bow). Open up from 025" to 090 degrees.
= Alter course or stop engine of ownship Will Change collision positionh immediately.

1. Collision position will change along target vessel’s speed vector when ownship altering course,
but always on ownship’s bow. If ownship Can alter course to avoid target Vessel's speed
vector there will be no collision risk. Check on figure 3-09 below and figure out why?
(Imaging we are the small vessel alter course from 020° degrees to 325" degrees in right
picture.)

2. When ownship stop engine collision position will moving from ownship position to forward of
ownship bow, moving ahead ownship. Ownship will arrive collision position later than target
vessel.

3. When target vessel stop engine collision position will moving from ownship position to aft of
ownship stern, falling behind ownship.

4. Collision 1s not nevitable if we can change collision position before last three minutes , either
by altering course or speed.



The major problem of 3/0 is he has no visual lookout training. If 3/0 knows how to do visual lookout and
change collision position, he will not confuse in current situation.

Take out collision spot with
3 min safety

Show collision stick
two times of trail length
= target close to 2 NM
Time UTC 1433
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3-31 Wasting Safety window time of collision avoidance in Figure 3-10 CF CRYSTAL lost speed
vector and fishing vessel lost echo
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At about 1946LT, SANCHI COG was 358° and SOG 10.4 kts. Fishing vessel cleared from SANCHI s stern.
Sienals to CF Crystal (3 short flashes by ALDIS Lamp) to attract attention.
AB: Charlie 1s passed, right? A little to starboard? 3/0: Starboard? Why?
AB: What's the CPA? CPA is ... zero, zero.
= Fishing vessel cleared from SANCHI's stern at 1946 LT: this 1s not true. We know collision time with
her 1s 1948 LT. Now 1s only 1946 LT, She is in ownship’s starboard quarter now, not cleared our astern.
= Signals to CF Crystal (5 short flashes by ALDIS Lamp) to attract attention.: at 1.5 nm distance away
OOW should using radar lookout techniques with speed vector to verify the situation if he has no visual
skill to distinguish the collision risk. One minutes time had wasted by this action.
= to attract attention of CF Crystal by 5 short flashes on ALDIS Lamp: this is hot a request to ask CF
Crystal to alter course or give way by stop engine.
= What action SANCHI 3/0 expect CF Crystal to take after received this signal of 5 short flashes?
Communication or evaluation or action? Any one of these three options will waste time to avoid
collision, only ¢ minutes before collision. 3/O did not Know he has only one minute to take
avoidance action to save his own life.
= If SANCHI try to raise the attention of CF Crystal using VHF calling may be more effective. The sound

wave of VHF can penetrate to every corner of Bridge, light beam of ALDIS lamp can only see at certain

position 1n certain bearing at bridge.

= CF Crystal needs some time to evaluate collision situation and to judge SANCHI’s intention who is a
give-way vessel

= What time CF Crystal can understand port side crossing vessel will not give way as required by
COLREG rule 17 crossing situations? Will there have enough time to take action to avoid the collision?
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3-32 Alter course to starboard side will shift Collision point to starboard side
AB: Charlie is passed, right? A little to starboard?
= Charlze 1s passed, right?: Charlie 1s Communist or Chinese had passed abeam.
= A Iittle to starboard) AB may have seen other senior OOW alter course A Zittle to starboardto give way
before.
= If a little to starboard course altering 1s 5 degrees to starboard side at distance of 1.5 nm (DTC) will
create abeam distance of 242 meters (1852x1.5 sin (5%) = 242 m)
= 2472 meters abeam distance may not be enough to avoid the collision for a big vessel with length over all
225 meters but it is a good beginning. At least Sanchi has doing something to avoid the danger.
= In figure 3-09 illustration of alter course shifted the collision position, we must remember collision
point 18 intersection point of two speed vectors. If one vessel alter course to port side the collision point
to her 1s alter to port side too. The small vessel alter course to port side from green heading line to red
heading line. Collision point to her is moving to big vessel’s stern direction.
= In SANCHI’s case, if she alter course to starboard side with 5 degrees we may estimate SANCHI’s
collision position changed from CF Crystal (225 meters in length) bow to his stern position.
= A Iittle to starboard? Is not the best suggestion but a good start to collision avoidance?
3/0: Starboard? Why?
- 3/O 1s not in the situation. Consumed by his anxiety and relaxed by talking to himself and AB.
AB: What's the CPA? CPA is ... zero, zero.
= We don’t know where AB had this information, it is not shown on radar screen. But he 1s right about
this. He still remembers from 1944 hours, 2 minutes ago.
= AB used question and answer at the same time. This 1s a strong reminder to raise 3/O’s alert in collision
situation of second vessel beside the fishing vessel abeam.
= 3/O’s attention 1s distracted by fishing boat. He did not remember the collision alert of CF Crystal 1n the
past 1939 hours, 7 minutes ago.



= But looking at Radar screen now cannot give OOW any useful clues of CPA or collision point. We lost
speed vector of CF Crystal in Radar sCreen in this CritiCal hours of 1946 LT, ¢ mihutes before
collision, This 1s a major deficiency when lookout need the information most.
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3-33 Three important elements of collision risk: collision position, time and distance
At about 1947LT, SANCHI's COG was 358° and SOG 10.4 kts. (no actions been taken)
3/0O: ...It's a small vessel, right?
- Once again, 3/0 did not know what target he is facing from Radar screen.
Lookout: No, big vessel.
- maybe AB saw CF Crystal by eyes?
3/O: So why 1s she intending to take action like this?
- 3/0 is saying to himself for relief. CF Crystal did not alter course and response to SANCHI.
*The truth is CF Crystal have hot seen SANCH]I up to this moment. * Has this thought come fo
3/0 awareness?
- 3/0 keeps his head to his thought only, he has wrong priority in bridge procedures.
- 3/Q does not hotiCe three important elements of collision risk: Collisionh position is dead ahead;
Collision time is 3 minhutes and distancCe to collision is less thah one nm.
- One minute time had wasted by this reassure talking to himself.
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3-05 Last mile in Sanchi radar lookout



3-34 Two minutes warning: too late to go starboard side only

At about 1948LT, SANCHI's COG was 358° and SOG 10.5 kts.

The 3/0O called the Master and said: ... We get a target on starboard side and CPA 1s zero. Distance is very
short. If' s a big vessel.

- CF CRYSTAL red speed vector had appeared again.

What we can get from radar lookout?

= collision position: is the cross point of these two vessels’ s true motion speed vector.

= collision distance: should be immediately determined 1f 3/0 had acknowledged collision point on his speed
vector.

0 If 3/0O had not acknowledged collision point, what OOW can read from radar screen 1s target’s
distance and bearing only.

0 That’s why when 3/O called Master he said “ We get a target on starboard side and CPA is zero.
Distance 1s very short. (these three are read from Radar screen) /7' s a big vessel. (this was told by
lookout but he cannot make sure of it from Radar screen).

= collision time: 18 something SANCHI 3/0 cannot read from Radar screen by his knowledge level now.
With the help of Radar lookout skills we discussed, we can estimate distance to collision DTC mentally which
18 not known to Sanchi 3/0.

0 1t’s about one fourth length of SANCHI’s speed vector. 1.5 nm x 1 /4 = 3.75 cables (DTC to
SANCHI)

0 it’s about one fourth lensth of CF Crystal’s speed vector. 13.5 knots x 9 min. x 1 /4 = 5.06 cables
(DTC to CF Crystal)

= Although the distance to collision is different but the time to collision 1s almost the same as
0 collision time: 9 min speed vector / one fourth length 9/4 = 2.25 minutes.
= Actual collision time 1s 1950 hours = 1948 hours (current time) + 2 minutes (time to collision)
= Actual collision time also decided by vessel’s dimension and which one is passing collision point first. In
this case, Sanchi’s bow passed collision point first then CF Crystal’s bow arrived later.

“The bow of CF CRYSTAL collided with the starboard side hull between No.2 and No.3
ballast tanks, breaching the boundary of the No.2 and No. 3 starboard cargo tanks of SANCHI.

TRadar lookout techhiques prove its Value in decision making process. If OOW knows how to use Radar
lookout the life of 3/0 will be saved. Chinese saying “Thousands of golden coins cannot buy earlier
knowledge.”
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Visually, what 1s good 1n visual lookout?

= horizontal angle of CF Crystal at 1948 hours? DTC to SANCHI = 3.75 cables, 3.75 cables x sin (@) = 225
meters, Horizontal angle of CF Crystal @ = 18.9 degrees.

= CF Crystal radar bearing 1s 025 degrees starboard side.

= 1f SANCHI alter course to starboard side needs to alter 025 degrees + 9.4 degrees = 34.4 degrees to clear
CF Crystal’s stern.

= see figure 2-08 DISTANCE OF ADVANCE, 34 degrees course change will need about 4 cables advance

distance to finish the turn. Sanchi DTC 1s 3.75 cables only in 1948 hours which 1s not enough now.
The DTC is not enough to alter course t0 03¢° degrees t0 Starboard side.

= 35 degrees course change will need 2.28 minutes by current speed ( 4 cables / 10.5 knots = 2.28 minutes )
= TTC time to collision 1s 2.25 minutes from speed vector estimation and alter course time needs 2.28
minutes.
The TTC is hot enough to alter course to 03¢° degrees to avoid the collision.
= we have not taken ownship’s length over all 274 meters (1.48 cables) into consideration.
0 1.48 cables advance needs 0.85 minutes by current speed 10.5 knots.
0 2.28 minute (including clear CF horizontal angle time) + 0.85 minutes ( SANCHI longitudinal

advance time) = 3.12 minutes:
This is why 3 mihutes speed vector should be used to represent possible Collision area.

= Reader can make your own calculation to determine how many minutes speed vector 18 useful to your ship
In same manner.

= Distance to CF Crystal in radar 1s unknow which can be estimated by experience of OOW. (my guess 18
0.75 nm with ownship’s 1.5 nm speed vector length on screen)

= IfF DTC or TTC is hot enough to alter course emergency maneuvering hard over rudder or
stop/reverse engine should be tried at same time as "best aid to avoid collision”,

3-35 MR 78 A EAVERL T TE)

WEFERYIEES © st - M CATE R MR GV s A T - C&ORE T REEER

HY[Cl4E B — gy TR AR R bl - W PRAGERAE D AR ZZREHIRAE - MR P ERENEYFE I > FERZ

&R /7 - fEfEE > > FIFREA » SO RN AR - A R R mRe sk HE

L FIRIRERS - (OB - & N —=EME > FrEsamAIEs -

ZEIPIURS-RA: HERE - T A —HEE - CPAEF - FERETFEAT » EE&—IFAM -

=RIMIUMR - 7 HER T PUBRERS -



L GRRA—BE  EihE CHYEH -
2.CPA &= » 15/ AB 1F 1946 HHEZEEMAY -
3EEEEIEE T - RN RIE > FRERZE ? g o R MDA E E kR 2
B L N g A BRI SE AR - SR B EAVEEEE - HEERR R EE R
HERE - BAEAVEERERGYE 0.75 MR » (IR R R [ ST F 2w VRS MES
it (HE A S ER R — &7y o M5 (EEEREAEE - A B -
4R ¢ B2 AB AE 1947 BHEREMNRY - BiZEm b > WAREETME - AB SRAVEHER
oh 7
“RIEERZS NG - 3 ANTE - WS - AR ATENEAERR - AW e
CEREUTE) » A EEREREIK -
&I 3-12 7K Silmal R () s 4R B0 R Y 5 AR 0l SO 3R
3-35 Two minutes before collision: best aid to avoid collision
Situational Awareness of collision:
2 minutes before collision: Collision already happened in imaginary collision area. It 1s too late to take one
action only to avoid collision. Two vessels are now inside collision area (space ship status). The actions taken
by these two vessels are to mitigate the collision impact from crush by using astern engine or adjust collision
aspect by hard over rudder angle applied. How to prepare to collision 1s Senior OOW knowledge for next
chapter.

The 3/0 called the Master and said: ... We get a target on starboard side and CPA 1s zero. Distance is very
short. It s a big vessel.
- 3/0O called master and told four things:
1. We get a target on starboard side; his own observation.
2. CPA is zero: AB remind him in 1946 hours
3. Distance is very short:
3/0 don’t know exactly distance for no fixed range ring on screen (not available from
his visual lookout skill of target distance, his first instinct of distance in visual lookout).
It’s about 0.75 nm by speed vector length (not available from his radar lookout skill, his
second instinct of distance in Radar lookout).
4. If s a big vessel: AB remind him in 1947 hours but radar screen cannot tell him this 1s
correct or not?
- 3/0 have no knowledge and skill of how many times to collision TTC now. If he knew TTC he will
take action by himself along without waiting Master.



SANCHDI’s-X-band-radar-display-at-1949LT
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At about 1949LT, SANCHI's COG was 358° and SOG 10.5 kts.
3/0: Oh, why 1s she not doing anything? Oh man, he's touching
3/0: Go to port side, tull port side. Oh, man! Full starboard side, full starboard side. Full, full, please.
Captain comes to bridge at 19:49:28LT
3/O: Captain, she did not take any action.
Cap: Hard to starboard, hard to starboard.
3-36 One minutes before collision: collision is inevitable
The collision 1s inevitable now. This is most desperate moment. Reduce engine and turn vessel into
approaching vessel’s direction is the only way to handle this situation, In Radar screen, we have no clue
now which vessel will passing the collision position first as CF Crystal have no speed vector again.
= If ownship passing collision position first, ownship will be collided in our starboard side which is sure a
devastating situation to ownship. Breaching the cargo hold side wall 1s very likely to sink ownship.
= If target vessel passing collision position first, ownship bow will hit target vessel’s side.
= Ownship crash astern is good for target vessel passing collision position first to mitigate the impact.
= It may be not good for ownship to go crash astern if ownship passing collision position first as
0 Ownship speed reduction may not be effective immediately within one minute and
0 Ownship may stay at collision point longer which have more collision chance.
0 Ownship may need the engine propulsion current acted on our rudder plate to change heading.

3-06 Situational awareness of Crash Astern

3-37 Crash Astern, the mystery of Stopping ability

Crash astern 1s not a single process. It consists of three programmed procedures 1n engine control computer

with one covered red button on bridge control console. In IMO RESOLUTION A.751(18) adopted on 4 November

1993 INTERIM STANDARDS FOR SHIP MANOEUVRABILITY

Stopping ability

The track reach in the full astern stopping test should not exceed 15 ship lensths. However, this value may be

moditied by the Administration where ships of large displacement make this criterion impracticable.

= The "crash-stop" or "crash -astern " manoeuvre 1s mainly a test of engine functioning and propeller
reversal.

= The stopping distance 1s a direct result of the ratio of astern power to ship displacement.

= With diesel engine, the astern power available 1s usually about 85% of the ahead power, whereas - With
steam turbine this figure could be as low as 40%.

= An expression for the stopping distance along a straight track, in ship lengths, can be written in the form
(copied from IMO resolution MSC.137(76)):




S=Aloge(1+B)+C, S:isthe stopping distance, in ship lengths
where:
A : 15 a coefficient dependent upon the mass of the ship divided by its resistance coefficient.
B : 1s a coefficient dependent on the ratio of the ship resistance immediately before the stopping
manoeuvre, to the astern thrust when the ship is dead in the water.
C : 15 a coefficient dependent upon the product of the time taken to achieve the astern thrust and
the initial speed of the ship.
In plain words, Stopping distance (ih ship lengths) is determined by mass of the ship, resistance
Coefficient in water, astern thrust of main engine, the time taken to achieve the astern thrust and
initial speed Of the ship.
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3-38 Inside the cylinder after crash astern button is pushed
The 1nitial speed 1s Full Sea Speed or service speed in open sea for testing vessel which 1s 10.5 knots in Sanchi
case. Crash Astern button usually has a cover to avoid accidently pushed by OOW.
1. When Crash Astern button cover 1s opened and pushed, engine will cut fuel o1l supply to cylinder.
Vessel lost engine output but still moving ahead due to the inertia of ship’s mass.
2. Vessel sliding along her original course will last about 5 or 6 ship’s length (estimated for diesel
engine).



3. Assoon as the RPM of the engine drops below 40 % of the Maximum Continuous Rating or MCR,
40% rpm of engine full speed rpm or when engine RPM dropped to about “maneuvering slow
ahead” range compress air in air pressure reserve tank will inject into cylinders to stop the RPM.

4. After engine RPM is stopped by compress air (RPM = 0 now) ship still has her inertia to move
ahead with the speed of “Dead Slow Ahead”.

5. Compressed air injected into cylinder again to establish reversal RPM.

6. When compress air pushing ship’s propeller with reversal RPM over the “Dead Slow Astern” RPM
fuel o1l will inject to cylinders to ignite diesel engine.

a. If 1gnition 1s success reverse RPM will stay over dead slow astern RPM then increase
slowly to its maximum output or thrust, 85% of the ahead power for diesel engine.

If the 1gnition of reverse RPM is failed, the reverse RPM dropped to zero once again.

After few seconds, compress air will eject to cylinder again to start the reverse RPM again.

d. If 1gnition 1s success reverse RPM will stay over dead slow astern with fuel oil inject into
cylinder to carry on astern RPM. If not, repeat above procedures once again.
e.  Whether 1gnition 1s success or not, OOW have to look at RPM meter to check carefully.
7. Compress air will have to inject into cylinder again if reverse RPM 1gnition failed to push the
propeller to move 1n astern rotation. (OOW may need to ring astern engine telegraph once more.)
8. When compress air pushing ship’s propeller with reverse RPM over the “Dead Slow Astern” RPM
fuel o1l will inject to cylinder ignite again.

Compress air 1s part of RPM control’s requirement. After 7-10 times injected into cylinder the pressure

reserved (22-35 kg/cm’) for this purpose may drop below necessary pressure. The main engine will be a dead

meat with no means to start the RPM, just like a car dead without battery power to start. OOW 1n charge of the

Main Engine order on bridge have to monitor the compress air pressure all the times during berthing operation.

Luckily, OOW don’t need to supervise these processes. It’s all in main engine controlling software or manually

by engine officer to take care. These procedures are the drawbacks of a fixed pitch propeller. Single-screw

ships with propellers turning right heading will turn to starboard in a stopping or astern manoeuvre.
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3-39 controllable pitch propeller CPP reverse output or thrust procedure

According to COLREG, collision avoidance manoeuvre should be executed with starboard evasion, single-
screw ships should be equipped with right-turning fixed-pitch propellers or left-turning propeller shaft for
CPPs. By this different arrangement in FPR and CPP, each time vessel use STERN engine vessel will have the
tendency FOR HIS BOW going to starboard side. If ownship has a controllable pitch propeller CPP the reverse
output or thrust don’t need to reverse the main shaft of main engine. Reverse thrust is established by changing
the pitch of propeller by hydraulic power which can reverse more quickly than Fixed pitch propeller’s main
shaft turning direction. Controllable pitch propeller CPP can stop ownship within 6 times of ship’s length
compared with fixed pitch propeller need 12-15 times ship’s length advance. It has the common problem as any
hydraulic system had. The hydraulic pistons sometimes stuck 1n its cylinders like our steering gear system



which make the pitch angle unchangeable (the reverse power of CPP vessel cannot establish or vessel cannot

reduce speed due to pitch stuck). If the pitch angle is stuck vessel speed may not be able to reduce or increase
by CPP propeller.
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3-40 Compress air pressure in engine ignition

Vessel usually has more than one cylinder. 7 or 9 cylinders 1s common in big vessels main engine. All these
cylinders inject fuel oil in turn to carry on the RPM needed for thrust. The injection timing 1S very important to
make the main shaft turning smoothly. Each time one of the cylinders had maintenance works done on his main
engine liner or piston ring. After assembly, Engineer will test the ignition timing of Main Engine. OOW will
help in bridge control console to ring the telegraph to “dead slow ahead” and “dead slow astern” to test ignition
procedures. This 1s the time OOW should study the RPM indicator needle behavior to understand 1gnition 1s
success or not.
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3-41 Required RPM of propeller is established or not?



To test astern engine before port entry or docking 1s a routine operation. OOW will attend the telegraph to carry
out Engine order of Captain or Mr. pilot while docking. When telegraph handle push or pull to the slot of speed
order there will accompany with some artificial sound to make the Captain aware of your movement on
telegraph. We can see then RPM needle in RPM indicator moving while compressed air injected. If OOW is
testing engine ignition, RPM will be started to move rapidly from zero over Dead slow ahead setting rpm while
compress air injected into cylinder. After RPM pushed over certain RPM by compress air the fuel will inject
nto the cylinder 1n correct timing to keep the Main Engine RPM going which we call ignitition. If the ignition
is success RPM needle will stay on required RPM. If not, RPM needle drop to zero again. Usually, propeller
RPM can be established 1n second time by compress air pushing. There 1s a possibility that compress air
reserved 1n air pressure tank 1s not enough to ignite main engine. Main engine cannot ignite without enough air
pressure. Main engine RPM will be dead without compress air. No RPM fuel oil injection after RPM is
established by compress air vessel cannot to keep main engine shaft turning To solve this problem of compress
air pressure 18 too low, everybody has to wait for air compressor to pump enough air pressure 1nto air pressure
tank. So, OOW 1n charge of telegraph operation has another mission to watch over compress air reserve
pressure. Usually engineer in engine control room will monitor air pressure reserved in compress air tank.
EOOW engine officer of watch will start any other compress air compressor to speed up the pressure reserved
procedures. It 1s also a prudent OOW job on bridge to monitor the same so as knowing any possibility that
telegraph order might not be able to carry out as required and remind captain the situation of main engine. In
modern ship, if Compress air injected into Cylinder more thah 7 times in short interval Compress air
pressure Will drop below working level, engine telegraph will not response to telehraph order. OOW should
warn Captain and Pilot when air pressure remained in tank 1S not enough or pressure drop low very quickly in
crash astern. This 1s common cause of engine starting failure especially in astern RPM. Shout to Captain,
Captain, Compress AIR is out.
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3-07 Force Majeure in shiphandling
3-42 Captain only has 30 seconds to response before collision
In this case, 3/0: Oh, why 1s she not doing anything? Oh man, he's touching



- 3/0 expect stand on vessel to do anything and forget to do anything is both vessel obligation in this 3
stage.
- one minute before collision already too late to change anything (course or speed).
- In the court verdict, anything before collision will be deemed necessary as good lookout or good
seamanship or best aid to avoid collision cven it is useless in reality.
- In this waiting, 3/0 had not asked lookout to change steering to hand steering which is part of
requirement as collision avoidance preparation procedure.
3/0: Go to port side, full port side. Oh, man! Full starboard side, full starboard side. Full, tull, please.
- “Go to port side, tull port side’”. This 1s not sea language, it is 3/0’s thought in his mind. “Rudder
hard port” 1s correct order.
- He 15 saying what he thought in mind not giving rudder order to lookout.
- “Hard Por?” will be enough.
- full port side: 1s 1n hope that collision will be avoided by parallel to coming vessel’s course but it 1S
too late now.
- Full starboard side, full starboard side: 1s knowing ownship pass collision position first and hope
collision spot will move from backward to ownship’s bow direction.
- Full, full, please. In the hope vessel will be safe.
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Captain comes to bridge at 19:49:28LT.
- Captain only has 30 seconds to response before collision
3/0: Captain, she did not take any action.
- Captain, ownship did not take any action before either.
- There 1s no rate of turn yet. Rate of turn will be discuss in senior OOW chapter.
Cap: Hard to starboard, hard to starboard.
- Captain came to bridge within one minute with stressful information heard in telephone.
- Captain knew one big vessel CPA 1s zero at starboard side in very close distance.
- Captain heard 3/0 giving rudder order * fu// starboard side. Full, full, please.”
- Captain took over the command with no time to ask 3/0O anything.
- “Hard to starboard, hard to starboard”’
- Captain saw starboard side vessel in close range but he may not know ownship’s bow has passed
target vessel’s bow. He have to adopt to night vision.
When the collision occurred, CF CRYSTAL was heading 226°, and SANCHI 358°.” No nothing had done in
both vessels” OOW by their knowledge, skill or instinct. We know that awareness of danger 1s the first priority
as they don’t have in the beginning. So, no other job had done to prevent collision.
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3-43 Sad moment of seaman’s life
At about 1950LT, CF CRYSTAL’ s bow hit SANCHT s starboard side between No.2 and No.3 starboard ballast
tanks and breached her cargo tanks, resulting in the leakage of condensate oil and a consequent fire and
explosion. The Sanchi captain requested to switch on all deck lights and ordered helmsman to steer ““ hard to
port’. Then he asked to send distress message.
- hard fo port: 1s not a very good choice when collision happened at starboard bow.
= Two vessels’ body may puncture each other now. Breaking two vessels apart will ingress
seawater into broken cargo hold very quickly.
= If 1t 1s to mitigate collision impact rudder angle has no immediate effect on ship’s hull
direction.
= If vessel do swing to port side the breached cargo hold will expose to sea water ingression
which may severely damage her stability and sinking afterward.
- It 13 better to stop engine first to slow down water ingression into the cargo hold from bow direction.
- The wind 1s northeast wind Beaufort force was 4 to 5 from Sanchi starboard bow. Sanchi 1s heading
North in the beginning. So, turning to portside will bring the bow to downwind direction which 1s better
to avoid the fire and smoke come down from bow direction.
- Beware of wind and current direction and force are first rule in situational awareness before
anything else in bridge watching keeping because these are ForCe Majeures in ahy Circumstance.
- Captain Alter course to port side may help fired and explosive bow into downwind direction.
The Sanchi captain requested to switch on all deck lights.
- Captain had not ordered to stop engine (may be forgot) but to switch all deck lights to figure out
collision situation by his eyes.

At about 1951LT, Captain instructed fire pumps to be started and GMDSS activated.
- Captain had hot sounded the General Alarm to warh the Crew in sleep and summon muster
statioh at once.



- 3/0O had not use public address system to broadcast the collisioh and fire, engine room had hot
informed Of the situation.
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3-44 Explosion and fire engulfed bridge & accommodation
At about 1952LT, explosion and fire engulfed bridee & accommodation, followed by sutfocation sounds. At
about 1953LT, GMDSS signaling stopped.
In human resource aspect, the situation 1s

- Captain has only one minute to come to bridge.

- Captain has only 30 seconds to handle the collision.

- Captain and all crews have only 3 minutes time after collision to survive.

- No extra man power had summoned to help.
In all these limitations as summarized we can understand now “why our skill have to be trained from conscious
knowledge level to subconscious skill level and finally into unconscious “instinct” lever. Too many cases as
writer analyzed shown one rule “ Captain has only one minute to handle the collision or grounding” .
Although we are not fire expert some after thought of total lives lost should be exercised for future reference. A
mixture of cargo vapour and air cannot cause a fire unless the proportions of vapour and air lie between two



concentrations known as the Lower Flammable Limit (LFL) and the Upper Flammable Limit (UFL). By
reference fire and explosive nature of cargo, general precautions should be:
- Check wind direction to alter course to avoid the fire and smoke get into bridge.
- Sound general alarm to wake up all crews.
- Fire pumps to be started and GMDSS activated as Captain instructed.
- Fire 1s prevented by ensuring that at least one of these three elements is excluded: Flammable
substance, sources of ignition or oxygen.
- Oxygen and cargo vapor mixture cannot be controlled to a safe level within the cargo system in a
short time by ship’s personal.
- Otherwise, sources of ignition will be only element available to be excluded in fire control practices.
- Where sources of ignition and oxygen are likely to be present, such as in accommodation, engine and
boiler rooms, galley, motor rooms etc., it 18 vital to exclude flammable vapour.
- Particular care 1s necessary if there 1s a direct connection between the engine room and o1l cargo space
if leakage had started now.
- Fire and explosion might happen immediately after collision.
- All pressure relief valve of cargo hold should be opened to avoid over pressure by heat.
- No naked light should be present.
- The explosion proof deck light cover may break already because of collision.
- Turn on Deck light will send electricity to deck and trig spark in broken bulb.
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3-45 Force Majeure at explosion and fire scene
At the time of the accident, the weather was cloudy with good visibility, the northeast wind Beaufort force was
4 to0 5, and the sea state was slight.
- the weather condition 18 Force Majeure which we have no means to change but to make best use of it.
- Captain alter course to downwind (port side) 18 correct to avoid the fire and smoke get into bridge.
- Alter course to port side break the punched area of collision from CF CRYSTAL which may cause o1l
cargo and vapour leakage more quickly.
- Maybe Captain remains 1n original 338 course and not to part from CF Crystal is better to avoid
gushing of flammable cargo into the fire.
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3-08 Touch soft spot of his subconscious: Assertiveness
3-46 Leadership in our relationship with others
The VDR of SANCHI recorded the sound of collision and deflagration, as well as the voice of duty crew in
bridge at 1950 LT, which reflected the dramatic emotional changes. The image of X-Band Radar extracted
from the VDR (one capture every 15 seconds) showed that the heading changed from 358° at 1949 LT to 338°
at 1951LT, meanwhile, the vessel speed dropped from 10.4 to 6.5 knot.

- the voice of duty crew in bridge at 1950 LT, which reflected the dramatic emotional changes.

- We don’t know duty AB 1s angry about himself or 3/0O?

- Shall we 1nsist on something we think 1s rightful to do?
Assertiveness: from Wikipedia, the free encyclopedia
Assertiveness 18 the quality of being self-assured and confident without being aggressive. It 18 a learnable skill
and mode of communication.
Dorland’s Medical Dictionary defines assertiveness as:

A form of behavior characterized by a confident declaration or affirmation of a statement
without need of proof; this affirms the person’s rights or point of view without either
aggressively threatening the rights of another (assuming a position of dominance) or
submissively permitting another to ignore or deny one’s rights or point of view.

Assertiveness 1s not ggeressive or submussive. 1t 18 a leadership in our relationship with others whether we are
lower or upper in hierarchy. This 1s part of British Human Element Leadership and Management (HELM)
training objective. It 1s easier to say than to do. Can duty crew assert on his observation?

- at 1939 hours: And this 1s not complying to the rules that I must oblige......

- at 1946 hours: Charlie 1s passed, right? A little to starboard? What's the CPA? CPA 1s ... zero, zero.

- at 1947 hours: No-, big vessel. after that time duty AB remain silent.




- 3/0O said to himself: So why 1s she intending to take action like this? No answer from duty AB.
- at 1948 hours, 3/0 said to himself again: Oh, why is she not doing anything? Oh man, he's touching.
No answer from duty AB.

VDR recorded the voice of duty crew in bridge at 1950 LT, which reflected the dramatic emotional changes.
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3-47 How to assert on your point? This is also a topic Captrain assert to a pilot
- Show your emotion first. This is first stage.
People cannot fight with emotion. All knowledge and training and experience we have only served one purpose
0 “obey our feeling from subconscious”. This 1s the key point in assertiveness without offence to other.



“ Because true leadership requires great men and women to bring all the courage, boldness, toughness,
determination and audacity they can summon.” These are wrong. Assertiveness 18 leadership either from the
leader or from the follower. In a team every member has the right to express his concern (assertiveness). In
this case, duty AB should say:

At 1939 hours, “3/O, I am afraid there will be a collision”,

What will you say if you are the 3/O in duty when AB said that?

This send the afraid into 3/O subconscious when he heard the word AB said.
3/O heard the key word of “Collision” also. All subconscious of COLREG training is aroused.
3/0 will have to justify himself. Or
3/0 will have to ask Duty AB to justify his reasons of collision.
When AB bring out two key words “afraid in subconscious” and * collision in conscious”.
- Second, to include simple fact he cannot deny. This is second stage because collision time is closing.
T am afraid a collision with this big vessel, CPA is ... zero, zero, ....".
What will you do 1if you are the 3/O after duty AB said that?
"7 minutes had passed, 3/0 had not mental adjusted to collision avoidance.
Collision 18 imminent in this time, 1946 hours C-4 minutes.
3/0 feel afraid of duty AB’s afraid once again.
3/O heard “Collision” and COLREG will come to conscious level now.
All excuse of no avoidance actions been shut out by duty AB.
Should 3/0 have to justify himself now? or hesitation again? or
Take action immediately.

- Third, embed your command inside in third stage. Wasting no time. At 1946 hours,
“3/0, 1 am afraid there will be a collision with this big vessel, CPA is ... Zero. alter course to
starboard side how. ”
- usually, our comments mixed with facts and our wish inside. You need to add your feeling to these situations
which will make it more powerful than just saying what you want.
- “What you want” means nothing to him. Saying “what you feel” will leave some doubt in his mind.
- When he suspects of “what you felt” his subconscious will arise.
- When his subconscious arises, he will more easily remember other options he can have.
- Together with more facts we are assuring him our commends 1s correct.

These assertions can be separated into three stages:
1. Iam afraid of a collision case. Emotional.
2. Bigvessel, CPA is zero. Two simple truths. Rational.
3. Alter course to starboard side. Embedded command. SOP or best practice.
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3-48 Practice assertive on your opinions? Add your feelings
Back to the scene with new skills,
- at 1939 hours: there will be a collision I am afraid 77 not complying to the rules that I must oblige.
(my feeling + one question + command)
- at 1946 hours: Charlie 1s passed, 1 am afraid the CPA is ... zero. A little to starboard 7
(first fact + my feeling + second fact + my command)
- at 1947 hours: No, I am afraid a big vessel we need action now.
(same feeling again + third fact + same command again)

Unless 3/0 1s a rock, he will think about doing something or talking to you rather than absorb in his own
feeling and talking to himself. Well, this 1s not easy for rating to assert. Wrong. You only need to practice to
include your feeling as often as possible. Stumble at showing emotion 1s very good which can emphasize your
enthusiasms to be part of the team and your Accountability. Another term in HELM training which means
“Take other’s wish as your obligations”. Other’s wish must have included the safety of ownship and his
own life,
Chapter 3: Situational Awareness for Junior Officer
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3-09 Resources management of Radar lookout
3-49 The story told by CF Crystal Crew
On 24 January 2018, under the common witness of the parties, the investigators completed two ships” VDR
downloading in Shanghai. Agreed by delegates from all four parties, only 4 hours of CF CRYSTAL’s VDR
data was downloaded because the incident period data was overwritten. About 58 hours data was downloaded
from SANCHI’s VDR.

-all situation of collision are shown as CF Crystal seaman’s statement without VDR evident.
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3-50 Potential threat to shipping industrial in this century
At about 1942LT, CF CRYSTAL's, COG 225° and SOG 13.2 kts. SANCHI was about 3.1 nm x bearing 205°.
The OOW found the CPA of SANCHT s ALS tarcet became 0.4 nm. He thought that it was a small vessel
without risk of collision. The C/O did not see the radar echo of SANCHI, only by the ALS signal displayed on
portside radar determined the CPA with SANCHI.
= Target SANCHI was about 3.1 nm bearing 205°: 3 hM is the action distance for give-way vessel. It is
the obligation of QOW to Verify the target’s type and size in this distance by all means of |00k-
out, not any wide guess (assumptions) can replace his lookout duty.
= Bearing 205° 1s 20° degrees to port side of ship’s course 225° degrees now. It won’t be hard if OOW
just raise his head and check what target 1s outside the window even he stand behind the radar screen.
= The reason why he don’t want to raise his head is because he has no confident that he can positive
identify which one is the target shown on radar 3.1 nm x bearing 205°. (this is a real problem in any
lookout duty.)
He thought that it was a small vessel without risk of collision.
= This 1s an excuse of no proper lookout. Your thought cannot relive your obligations in safety and leave
no evidence does you really have thought about this possibility.
= A 3 nm target with small CPA concern should not use just one way to lookout. C/O should use all
means like visual or radar or ARPA to cross check.
= In 3 nm range and current weather condition, target echo size had not depressed by sea clutter yet. It
means the large target still have bigger echo on screen, please refer to figure 3-05. C/O’s thought was
an excuse only.
= (/O don’t want to use his eye to check target is a sign of lack proper training or knowledge in visual

lookout. (In C/O ranking, how astonished he 1s.)
NO Visual lookout sKill is a potential ahd popular threat to shipping industrial in this century and this
tendency will worsen due to academy education of QOW replaced mentoring at scene in past century.

CPA of SANCHT s AIS tarcet became 0.4 nm.
= The C/O did not check radar echo of SANCHI, only by AIS signal displayed on portside radar
determined CPA with SANCHI.




= There are no ARPA data available. C/O had not check on Radar Echo. Only AIS CPA 0.4 nm 1s
acknowledged. This 1s a typical AILS lookout only. Thus it will develope new collision risk in new
generation to come.
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3-51 Mistook big vessel as small fishing boat
At about 1943LT, CF CRYSTAL's GPS position was 30°52”.3N / 124°59’.0E, COG 223° and SOG 13.3 kts.
The 3/0 came up to take over watch from C/O. Zhe 3/0 first checked on paper chart of vessel's position and
surrounding sea room in the chart room. Then he used portside radar to check trattic condition and found two
portside ALS targets on X-band radar (small echo Radar).
= 3/O use the time needed to adjust to night vision to check ship’s position on paper chart first. This
vessel had fixed her position in paper chart. Good seamanship.
= two port side AIS targets on the X-band radar. one target SANCHI at bearing 20° degrees to port.
Another 45" degrees to port side (fishing boat ZHEDAIYU 03187). Refer to Figure 3-06 of Sanchi’s
radar.



= last story: C/O had not acquired echoes of these two targets in ARPA and 3/0 did not acquire either.
Bad lookout practice on board.

= Why 3/0 and C/O did not worry about target bearing 20 degrees and 45 degrees to port side at distance
of 2.5 nm? No knowledge or skill needed.

= Because they have experienced with small fishing boat before as SANCHI 3/0 said
O “But if you don’ t answer (or don’ t care), he shall be forced to take action to make himself

clear.”
It is in this mindset that Cause the collision.

Here has one big problem reader have to examine carefully: mistook big vessel as small fishing boat.

We did not have CF Crystal radar picture at 1944 hours at hand as no VDR records available. If we

refer to SANCHI X band radar picture as Figure 3-06 we can see the target echo is relatively small for

CF Crystal at 2.5 nm distance away even he 1s a 225 meters vessel.

= Target echoes became smaller due to sea clutter function depressed big vessel echo to same amount as
sea wave echoes.

= It 1s also relative to echo’s size in where 1t located on radar screen. That 1s to say same size vessel’s
echo displayed on radar screen is smaller when their distance to ownship is decreased. This 1s “Anti-
Blossom Effect” on radar screen.

= This 1s exactly the reverse phenomenon of visual lookout’s “Blossom Effect” where target’s horizonal
angle getting wider as they close to ownship.

= This “Anti-Blossom Effect” on radar screen is because same 360 degrees displayed on one NM range
ring 18 much smaller than same vessel echo displayed in 5 NM range ring although their horizon angle
1s the same.
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At about 1944LT, CF CRYSTAL's COG 225° and SOG 13.3 kts. 7he 3/0 thought SANCHI was a fishing
vessel by the ALS symbol (there was no radar echo) and there was no risk ot collision.
= what he said? there was no radar echo when 3/O need it most. We cannot say this 1s 3/O’s fault as this
18 his first look at Radar although the distance 1s close. It 1s radar manufacturer’s fault or IMO safety
committee fault for not find a way to overcome this.
= In this generation, radar can easily identify vessel’s size by Al logarithm and replace radar target
display from graphical varying size of echo into fixed target shape which can avoid Anti-Blossom
effect on radar.
= 3/O needs systematic observation to get the real picture of SANCHI as rule 7.
= there was no risk of collision. This 1s not truth. Whole shipping industrial had accepted this limitation
of radar and risk their life at sea. So, what an OOW have to do more than just accept?



= Get Port side X-band radar's range sCale oh 6 hi to deteCt small vessel, while starboard S-band
radar on 12 hm to detect large vessel.
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3-52 For smaller target detection
Different wavelengths of electromagnetic radiation have different penetrating and reflection properties. X-band
radio wave length 18 3 cm which closer to smaller rain and snow size than 10 cm radar (S band radar). Because
of the smaller wavelength, X Band radar wave 1s more sensitive to small target and more easily blocked by
sea/rain clutter. SO, fOr Smaller target detection:
= We shall use S Banhd 10 Cm radar to deteCt Smaller target at Close range due to its echo size
18 bigger and rain or sea clutter won’t deteriorate target reflection quality.
= 10 cm radar penetration capabilities through rain and sea allow them to detect small target through
heavy weather more easily.
= OOW will need to reduce detection range to 3 nautical miles (to enlarge echo size on screen) or off
centered to allow 5 nautical miles ahead for smaller target.
= When OOW set up radar presentation mode for small targets around ownship, target speed vector and
trail should set to relative motion. In relative mode, we can verify collision risk by checking which
target relative motion vector 1S pointing to ownship.
= Especially with relative bearing trail setting OOW can read collision risk by one look immediately. See
figure 2-19: RADAR ECHO WITH 3 MIN TRAIL PRESENTATION.
= With relative motion mode, ownship can beware which target has collision risk by using Electric

Bearing Line EBL to set up target’s true bearing line to monitor target’s bearing change. See figure 3-
01.
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3-53For ocean going vessels detection
= We shall use X band radar to detect big vessels only by reducing ownship’s radar “Gain”
setting so as to eliminate all small target’s echo on radar screen by reducing Gain setting level.
= Big vessels with strong echo strength will remain on Radar screen even when all small vessels’ echoes
had disappeared. This 1s first lesson in Radar observation class. Target identification skill.
= The radio waves produced by X Band radars although they are not so powerful, but for a 200 or 300
meters vessel 1t 1S not a problem.
= X band radar setting for big vessels detection should be achieved by experienced OOW on board due to
every vessel has different radar performance and manufacturer.
= If this setting become a common practice on board, OOW can mark “Gain” and other relevant sea/rain
clutter setting scale on radar equipment with mark pen to facilitate relieving OOW to know preferred
setting for big vessel detection.
= When small target echo are not seen on X band radar, OOW can set ARPA function to ”Auto
Acquisition” to give OOW 1immediate warning of big vessels coming inside our Radar range.
= When targets are auto acquired by ARPA their speed vectors will show on screen for our Radar lookout
to check collision point, distance and time.
= This 1s a time saving and unfailing practice to detect large target when OOW 1s busy with small targets
avoidance in S bans Radar screen.
X band radar has smaller echo on screen than S band radar so We use § band radar in Close range to
enhlarge small vessels’ eCho on sCreen. This is the reason.
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3-54 Radar target identification with GAIN
= Radar target identification 18 mostly accomplished by using varied “Gain” setting level.
= The Gain control adjusts the overall amplification of echo.
= If Gain control set too high the screen display will be full of noise and targets all disappear inside.
= It also have the possibility to set Gain too low until all of noises and targets disappear at all.
= The ideal Gain setting level is the operator Cah see a little noise echo ON the SCreen to avoid
smallest target be depressed.
= By keep monitoring noise echoes on radsar screen OOW can have a feedback of weather condition at
scene.
When OOW has set the Gain to et sea Clutters appear a little oh sCreen he may khow the seas has

getting rougher by inCreased sea clutters on sCreen. If the sea clutters disappeared from radar sCreen
at all he will know that seas have getting Calmer how.

= If one echo seems to stay in one place 3 times out of 6 antenna scanning round, this echo is considered
as a target. This 1s the radar observation practice.

= Even most experienced OOW they still have possibilities that small target undetected in Radar

especially the sea state 1s very rough when small target 1s up and down inside the sea wave.

This 1s perils at sea caused by radar equipment limitation.

Luckily, we have AIS reports received from target to help the difficult situation with Radar in rough

sea.

Y

The AIS system should keep operating during underway by SOLAS requirement.
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3-55 Control Gain in searching mode to detect small target
= If searching by Gain control is to reduce Gain from Maximum to minimum noise level (when no sea
clutters appear on screen) then increase Gain from a little we will see some sea clutters re-appear on the
screen.

Any echo that seems to stay in ohe place rather thah flicker around (wave echo is hot stable) is a
possible target.

Use 10 cm (S band) radar to detect all small and possible target in close range.

Small target 1s easy to handle within 6 miles range setting.

The purpose is “NOt to leave small target unseen at Close range on 10 Ci radar.”

Small targets can be monitored by her trail at the same time.

Set trail longer can help 1dentify small target radar echo and collision risk detection as figure 2-19.
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= If small boats number are too many reduce range on screen to concentrate on closer target.
How to double check small fishing boat by extra third radar?
The effective of radar lookout for small target should accomplish by visual lookout not another radar as we
already know what good in visual lookout. Luckily, these days big vessels have third radar at fore mast to help
detect close range small target. By its location in fore mast this third radar can scan in better angle to avoid the
sea clutter coming in horizontal direction and radar blind area forward. OOW should made best use of 1t if
fitted whether 1t 1s an X band or S band Radar.
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3-56 Control Gain in searching mode to detect large target
Using 3 ctm (X band) radar, the purpose is to deteCt large target at longer range without
interfering.
= The range setting should be 12 nm (early warning as COLREG required) and the Gain setting 1s in
lower level only to eliminate all small targets and sea/rain clutter at close range even we know 1ts
presents, only strong echo (large vessel) should remain on screen.
= The reason to do so 1s for ARPA to set on auto acquisition mode to track large vessel automatically if
OOW 1s too busy on small fishing boats maneuvering like SANCHI 1s handling ZHEDAIYU 03187
when he also has collision point two minutes ahead CF Crystal.
= When Sanchi have two radar to detect collision risk separately. 3/0 will not confuse CF Crystal as a
small vessel.
The most dangerous situation in lookout is mistook big vessel (CF Crystal) as a small fishing boat.
APRA automatically acquired mode and automatic collision alarm in 3 cm radar with only big vessels
on screen 1s a safe guide in multiple fishing ships situation like Figure 2-19.
= X band radar use in this mode do hot need to wWorry about Small targets but piCk up large target
automatically.

U J



= Never forget assign one radar to help ARPA auto acquisition mode in big vessel (as their collision 1s
fatal to seaman’s life) to save your trouble.

Radar-Image-for-09:30-The-red-circles-
indicate-the-position-of-Fishing-boat.
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3-10 Blind sailing’s help: AIS
3-57 Case study: Collision inside heavy showers without detected anything,
Collision time 0944 hour with 19 tons fishing boat.
It 1s probable that third officer can not notice other vessel (fishing boat) because screen of the No. 2 radar did
not have fishing boat echo as a result of the rainfall. In figure 3-13, Also fishing boat 1s approaching in same
direction as the heavy rainfall until 15 minutes later.
= As Vessel A had entered thick rain fall area at around 09:30 and visibility had deteriorated due to heavy
showers of rain so bow mast approximately 30 m ahead could barely be seen, Third Officer stopped
keeping watch by eyesight and began keeping watch by No. 2 radar.
= Because fishing boat could not be seen on radar display due to rainfall reduced the radar echo of it and
no information displayed from automatic identification system (hereinafter referred to as “AIS”), the

Third Officer thought no other ships around as they were sailing in the middle of the ocean, did not

report to Master that visibility was restricted, and maintaining same course and speed without

conducting audio signals (fog signal) in restricted visibility.
= Heavy rain fall is common in tropical area like Singapore strait or Panama Canal area.
= Navigate near the heavy rain fall area OOW should treat these rain clouds as potential risk of collision.
= ({Jse two radars to detect possible big vessel with small gaih X-band radar and small vessels with

Close range in S-band radar.

After occurrence of this accident, these accidents had following points in common.

1. They occurred on open sea.

2. They were collision accidents between merchant ships and fishing boats on open seas.

3. Although merchant ships were equipped with AIS, fishing boats were not obligated to be equipped
with AIS and did not have this equipment.

Furthermore, according to Marine Accident Investigation Reports released by the Japan Transport Safety Board
from January 2009 to January 2013, there were at least ten collision accidents 1n which a merchant ship was not
able to detect the fishing boat by radar.

3-58 AIS characteristics useful for preventing collision

According to the Marine Accident Investigation Report of the prior accident, it 1s probable that AIS has the
following characteristics that are useful for preventing collision accidents.

1. The influence of rain and waves to AILS 1s less than radar, making it easy to obtain information such
as the position of other ship.

2. While detection ability of radar 1s affected by factors such as the size of the other ship because it
captures reflected radio waves, because AIS emits radio waves on its own, its detection ability is not
affected by the size of ships.

3. Compared to the detection distance of small ships by radar, simplified AIS*10 can also stably send
and receive information such as ship position from a comparable distance (more than approximately
4.5 NM) between ships. Radar detection range for small fishing boat is subject to weather condition
especially sea and rain clutters. In good weather condition, the report said 4.0 NM fishing boat could
be detected.



4. It can send and receive information of ship name and ship type which cannot be obtained from radar
information.
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3-59 One last look outside the window before hand-over
At about 1945LT, CF CRYSTAL's COG 223° and SOG 13.4 kts. SANCHI was about 2.0 nm bearing 205°.
The C/O took a call from the Master.
At about 1946LT, CF CRYSTAL's COG 225° and SOG 13.4 kts. 7he C/O handed over the watch to the 5/0
and he said the traffic was clear and did not tell the situation of another vessel.
- C/O did not take one last look outside the window. What a bad practice.
- C/O said the traffic was clear: This is not the truth.
- C/O did not tell the situation of other vessel: he has no idea of current situation. His lookout is
interrupted by other errands in chart room.
The 3/0 did not see the signal of SANCHI. Then with the consent of the 3/0, the C/O Ieft the bridge.
- 3/0 did not see the signal (ALDIS): No other man saw this flash signal, no C/O, No AB in this close
range.
- Everybody 1s absent minded at bridge, no awareness (lookout) at all.
Shortly after the departure of the C/O, the 3/0's lookout came to the bridee to take over his watch from
previous lookout who advised him of the steady course 226° and autopilot condition before leaving the bridge.
- company may have no procedures to ask duty AB report what traffic he noticed during his watch.
- ship’s OOW did not ask lookout to pass on traffic situation before leaving the bridee.
- previous lookout at bridge only remind the course 226° and autopilot setting.



- No outside traffic hand over to relieving AB.

- No sense of danger even one big vessel in 2 nm 1s approaching when lookout has no other errands on
bridge like chief mate.

- So, this 1s another topic of HELM training need to address.
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3-11 What you are doing without knowing

3-60 Why Refer to Authority?

Because the authority 1s in better position—based on his knowledge, expertise and/or accountability—to render
an equitable and just decision. Ever since we were a small baby, we did not have any ability to know what 1s
right or wrong. Everything we grabbed we just put into mouth no matter what consequence will have. It is by
the sound of our parent to help us decide what is good or bad to eat. We grow up by following our parent,
teacher, friends and our superior at work to make decision for us. Our education wants to give us the ability to
distinguish what 1s right or wrong. The real sea 1s always a mystery to us. We never know how far 1s the Sun?
How big? How hot? What inside the Sun? Most of the time, we just leave these questions to authority to
explain or decide for us. Refer to authority is a habit out of our past life experiences.

When doing lookout job in bridge, AB just refer to OOW no matter what OOW 1s doing and how close target
vessel is. It 1s his watch, OOW’s watch. I am quarter master only who 1s in charge of steering only, not an
official lookout. OOW as an authority has watch keeping license to lookout, not me. It is not healthy at bridge
if every lookout refers to authority. The ratings may have very limited ability to keep up a good lookout duty
due to their language restriction especially in Far East nationalities. The AB will become a hand steering
machine only. Captain can only cross his finger and hope OOW won'’t fall into sleep at night. Anyway,
Company and Captain should ensure that reporting of any traffiC Of vessels Close to ownship is @ must-be
in their watch keeping practice by bridge procedures or Master Standing Order for rating.
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3-61 What lookout had missed before take over?

At about 1947LT, CF CRYSTAL's COG 226° and SOG 13.5 kts. 7he lookout reminded the 5/0 that the CPA

of SANCHT s ALS target on radar was around 0.2 nm. The OOW also observed the target by radar and thought

1t was a small vessel.
- This lookout 1s better than last one because OOW 1s 3/0O who may need more help than Chief.
- Lookout said the CPA of SANCHI’s AIS target on radar was around 0.2 nm: Once again, this 1s AIS
lookout only which can be done by any crew who 1s willing to help.
- This report also indicate lookout did not have visual contact with this radar echo. Lookout said
nothing about this target big or small.
- Visual contact is important for close range target is explained in chapter 2-10.
- One big point lookout had not reported. This is a big vessel ahead.
- When 3/0 heard this word "BIG” vessel he may have some situational awareness of space ship status
as figure 3-07.

Together with Assertiveness if lookout 1s in situation, the effective communication should be as follow:

“3/0, 1 am afraid there is a Big vessel -ahead of us -CPA 0.2 hm.” (ohe unhdeniable emotion, three facts)
- OOW also observed the target by radar and thought it was a small vessel: the preoccupied thought 1s
not seamen like. OOW don’t need to do any guess.

- He needs to verify what he had seen on Radar.



- The thought came out reflect the truth it 1s a habit of decision-making process which 3/0 seldom used
visual lookout practice.

- The correct way 1s to look outside the window in this close range now.

- If 3/0 want to make sure target size by radar echo now, it 1s almost impossible for 1.5 nm close range

target as we can see in SANCHI’s radar picture in figure 3-09.
- The best way is what they had left behind when they just arrived the bridge” |00k out the

winhdow” to ascertain.
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3-62 Amazing error allowance in ARPA system: CPA = 0.5 nm
At about 1948LT, CF CRYSTAL's COG 226° and SOG 13.5 kts. 7he AB reminded the OOW the CPA of one
target was 0.1 nm.
- Why 3/0 did not look out the window? Why lookout did not look out the window? The reason 1s the
same: lack of training.
- This 1s the sadness of TV game generation (or simulator generation). Try and error is the norm. No
mentor to consult in their career.
- Every year Junior OOW join the vessel to work with different nationality Master and Chief who are
also far from receiving anything practical to use beside company’s circular.
- Why in this close range 0.75 nm = 1300 meters with a very big vessel= 274 meters long ahead, CPA
of AIS give a 0.1 nm =185 meters clearance? Is this 185 meter distance enough for two vessel’s
bridge?



- Maybe many OOW did not know: An ARPA should be able to present within three minutes of steady
state tracking the motion of a target with the following @CCUraCy Values (95% probability
values) with CPA Calculation error Withih 0.5 hm is acceptable by IMO Resolution
A.823(19).
- This resolution means after three minutes tracking the CPA CalCulated by ARPA may has
0.5 hin error.
- 185 meter 1s three times more for a 50 meters vessel length over all which 3/0 considering is safe for
small vessel.
- Radar lookout 1s useless in close range where target lost or interference or target swap with no remedy
can be provided.
- Radar deficiencies are not acceptable which need other means to ensure our safety.
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3-63 Wheel over at last minute has no effect on her heading change
Atabout 1949LT, CF CRYSTAL's COG 226° and SOG 13.6 kts. The lookout reminded the OOW again that
the CPA of the AILS target was 0.1 nm, but not aware that the target was SANCHL Then the OOW asked his
lookout to change the autopilot to hand steering and ordered to steer starboard rudder without giving a specitic
rudder order. The lookout reported to the OOW when the rudder angle was starboard 20.
- the lookout warned OOW again but still cannot see where 1s SANCHI.
- the OOW did one thing right “change the autopilot to hand steering * and “ordered to steer starboard
rudder “ after he heard what lookout had said about CPA 1s 0.1 nm but still cannot make sure where
and what situation SANCHI is now.
- the AB steered the rudder to “Starboard 20 even without the order of 3/0. If he 1s more competent in
lookout he will know the emergency which will make “hard Starboard” also reasonable. This the topic
of next chapter.
- CF Crystal 1s already 1n space ship status. Collision 1s inevitable now. Only one minutes in Rudder
order of Starboard 20 has no effect in turning. Vessel’s bow did not turn in any way within one minute.



When the collision occurred, CF CRYSTAL was heading 226° (same as 8 minute before), and SANCHI
358 (same as 20 minute before). The Cross angle of these two heading 226° and 358° is same as angle of
blow about 48°. 7his was consistent with the damage inspection of both vessels.
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3-64 "Stop" main engine after collision
At about 1950LT, CF CRYSTAL's bow struck the starboard side of SANCHI between her No.2 and No.3
Starboard ballast tanks and breached her cargo tanks with the angle of blow at about 48° degrees. The collision
caused severe damage to CF CRYSTAL's bow and deformation of her main deck and hatch covers forward of
No. 3 cargo holds. The subsequent fire caused damage to CF CRYSTAL's port side bulwark and partial deck
facilities. After the collision, the captain immediately rushed to the bridge. The telegraph was pulled to "Stop”
position.

- After the collision, the captain "Stop" main engine can reduce the ingress rate of sea water into both

vessels 1s correct at that moment, also to protect ownship’s main engine from overload.
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3-65 After collision, shock reaction or collision procedures should begin.
At about 1951LT, the Captain of CF CRYSTAL made a "Mayday" call on VHF channel 16 and pulled the
telegraph to "Full Astern” position, mentioning that he found the situation too emergency to realize about
backing up the VDR. Then he gave abandon ship order. Later the crew were evacuated through the free fall
lifeboat on the stern of the vessel and rescued by the fishing boat ZHEDAIYU 03157.
- After collision, the shock reaction already begins.
- the Captain of CF CRYSTAL made a "Mayday" call: because fire and explosion experienced at ship’s
bow.
- Pulled telegraph to "Full Astern" position by himself. 3/0 may not be mobile after shock (90% people
may have this shock reaction or blow / blank in head).
-"Full Astern" engine: May not be correct after this heavy collision to preserve another vessel from
sinking but 1n this case fire and explosion at other ship it 1s important to prevent ownship from fire.
- No backing up VDR: the carriage requirements for voyage data recorders contained in the revised
SOLAS regulation V/20, which had entered into force on 1 July 2002.
- rescued by the fishing boat ZHEDAIYU 0318&7: this fishing vessel distract SANCHI at 1940-1945
hours had turned around quickly to render his assistance to crew. How sad that SANCHI master
have no time to sound general alarm to alert all Crews and do boat station to save Crew lives
through abandon ship.
- All crews 1n CF Crystal were rescued by ZHEDAIYU 03187. All crews in Sanchi are failed.

- CF Crystal or every master may do something right or wrong after the collision.
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3-66 GUIDELINES ON VOYAGE DATA RECORDER (VDR) OWNERSHIP AND RECOVERY

-.1 Recovery of the VDR information should be undertaken as soon as possible after an
accident to best preserve the relevant evidence for use by both the investigator and the
ship owner. As the investigator is very unlikely to be in a position to instigate this action
soon enough after the accident, the owner must be responsible, through its on-board
standing orders, for ensuring the timely preservation of this evidence.

.2 In the case of abandonment of a vessel during an emergency, masters should, where
time and other responsibilities permit, take the necessary steps to preserve the VDR
information until it can be passed to the investigator.

- So in here we know:
® Recovery of the VDR information should be undertaken as soon as possible after an
accident.
@ the owner must be responsible, through its on-board standing orders, for ensuring the
timely preservation of this evidence.
@® [n the case of abandonment of a vessel during an emergency, masters should, where time

and other responsibilities permit, take the necessary steps to preserve the VDR
information.
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3-67 But a traumatic experience is there to overcome
A traumatic experience is an sever experience after any event that causes a threat to our crew, ship or cargo
safety on board. As a result, a person will experience high levels of emotional, psychological, and physical
distress that disrupts their ability to function normally on bridge afterward.
Physical reactions to trauma disrupt our ability to function normally including:
® reduced concentration and memory. lost short- term memory like: what the course now?
® contusion or disorientation. Cannot concentrate on anything like: don’t know what course we steering
now will cause the fire burn to bridge?
® fear, anxiety and panic. Sweating a lot, cannot breathe after shock.
® shock — difficulty believing in what has happened, feeling detached and confused, cannot do anything.
® feeling numb: Unmovable legs at scene: cannot access to radar by walk.
® Temporally blind due to high eyes pressure.
® continuing alarm — feeling like the danger 1s still there from time to time after this incident.
Common behavioral reactions to trauma cause our life different afterward:
[ sweated and shivered over that business considerably, I can tell you.
Alfter all, for a seaman, to scrape the bottom of the thing that's supposed to float all the time under his
care 15 the unpardonable sin.
No one may know of 1t, but you never forget the thump--eh? A blow on the very heart.



You remember 1t, you dream of 1t, you wake up at night and think of it--years after--and go hot and
cold all over.
(Heart of Darkness (1899) by Joseph Conrad)
Once distressing event is over, you may find yourself trying to make sense of the event. This includes thinking
about:
® How and why it happened: depends on your knowledge base, you may never find the key points. Your
solution 1s to avoid the trouble in the first place, an earlier action like good seamanship acted in
COLREG rule 8: Action to avord collision.
® How and why you were involved: Why you did not feel anything wrong beforehand?
® Why you feel the way you are doing 18 right: What option you may have before the incident but you
had done 1n other way?
@® Does the feeling you have now reflect on what kind of person you are: Am I wrong in my personality
or working habit to overlook such thing so important in the incident?
® Whether the experience has changed your priority, and how: Bad experiences only bring bad feeling.
It’s time to review your priority in life again.
Self-doubting 1s normal. After all the collision had happened. If we want to quit this career 1t 1s reasonable. If
we want to stay on business any negative thought will erode our body and soul day by day. The author did not
have a collision. But the threat of collision 1s always with me. These negative feeling keep me away from the
sea as long as I can. If we can have more skill to support our career 1t would much easier to survive the days at
sea. If the situation 1s getting tough we can easily figure out the situation by one more look whether it 1s in
Radar screen or outside the window. By focusing on speed vectors intersection point we can know collision
position, collision distance and time and other vessels near by the collision spot. By looking at Target vessel we
can know its horizontal angle, distance, relative bearing or any small vessels around her might cause a second
collision case.
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3-12 Summary of Situational awareness for junior
Two 3/0 and one C/O bring out this disaster in-attentionally. Sadly, there are no ARPA and visual lookout skill
in both vessels. The cost of crew’s life 1s always too expensive to pay. If we are sticking to radar lookout, we
should at least good at it and knowing what time we must go get visual contact of target. Using RADAR,
controlling Gain, range rings, speed vector length, true/relative motion, trail length, sea/rain clutter in searching
mode 15 a basic requirement through whole watch as good seamanship or prudent navigator should do. We
should have confidence to adjust the Radar display on screen into its best performance rather than just leave 1t
untouched.

= To read the collision risk by speed vectors 1s a basic knowledge for Junior OOW.

= To read the collision risk by visual is a basic knowledge base for Cadet Officer.

We should not rely on traumatic experience to help us to grow our knowledge or sharpen our senses of risk.
Acute trauma reaction are: after collision 90% people experienced unmovable or unlivable at short interval
especially for those people at scene from the beginning. The stress accumulated more and more and finally
come to break down. When it collides like SANCHI #4e voice of duty crew in bridge which reflected the
dramatic emotional changes 1s not healthy. People experienced unmovable or unlivable at short interval after
the accident 1s actually in Zombie Status which will make him cannot response to your command at the time if
you are a Master then.

Could these vessels have better chance to avoid the collision if Chief or Captain are on the watch? SANCHI
3/0O had looked at the Radar all the time. He just confused by Radar echo and interrupted AIS warning signal
presented at screen. Both 3/0 don’t want to use ARPA to help their lookout job. Both of them did not have
proper visual and radar lookout skills. ARPA manufacturer should take the responsibilities of their unusable
echoes especially 1n close range when OOW need 1t most. Could a CCTV to detect the thermos radiation of
these big vessels can be incorporated in ECDIS system or through better algorithm to discriminate 200, 300,
400 meters vessel through 3 or 10 cm radio wavelength should not be a problem. These misleading echo
presentations are obvious in those figures they copied from VDR in this chapter. Our industrial should look into
it and find the remedy to correct this situation. Most importantly OOW should respect these RADAR or ARPA
or AIS limitations and pay more attention to their daily lookout job by visual and Radar. We will reveal more
details to these in the chapters to come.



