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Foreword

From Head Air Force Inspectorate
Over long periods of having a good safety
record, there is a natural tendency for people
to think that our safety systems and culture
are strongly in place and that we can allow
ourselves to rest on our laurels. However,
this is where we could easily be lulled into
a sense of complacency and thus allow
potential accidents to happen. Hence, it is
ever important that we continue to strengthen
our safety fundamentals and culture that the
previous RSAF generations have painstakingly
built over the years. In this issue of FOCUS,
we look at CRM in the RSAF, shared by four
personnel from different backgrounds in the
RSAF and how they each came together to
ensure our strong safety record. We start off
with 2WO Yeo from AFTC sharing his
experience with a rigging error that was
prevented by his proactiveness to check on the
rigging system of the load and highlighting
the mistakes to his team and preventing a
potentially serious accident.
Following this, we have an article by ME5 Kwek
from 7 Supply Depot. He shares the safety
measures that are heavily enforced in 7SD.
Furthermore, the teamwork in 7SD reinforces
the safety measures implemented, making
sure that everyone can accomplish their tasks
safely and quickly.

In the third article, CPT Bek Ernest shares with
us his extraordinary experience where he and
his SAR team were activated in 2020 to
conduct two back-to-back SAR missions within
three hours which resulted in four lives being
saved. This story was previously shared during
our CAF Quarterly Safety Forum earlier in
January and is truly a strong testament to our
core values of professionalism, team excellence
and safety that embodies the RSAF.
Lastly, we are bringing back an article from
2007 by LTC(Ret) Peter Lim talking about the
importance of CRM from a military and civilian
perspective. He gives an in-depth explanation
on what CRM is and how we as the RSAF can
better hone these skills and apply it in our
daily lives.
The margin for error in military aviation is
small. We must constantly remind ourselves
to be vigilant while performing our tasks and
continually look after the safety of our team
RSAF. I urge everyone to play your part
in safety, as it is the collective effort and
commitment of every single personnel that
ultimately helps the RSAF to achieve Mission
Success, Safety Always. Stay safe during this
COVID-19 period!

COL Linus Tan Jin Kiat

Head Air Force Inspectorate
JAN 2021
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Breaking the Accident Chain
through CRM
2WO Damien Yeo
Air Crew Specialist
Air Force Training Command

Introduction
On 27 May 2020, I was the assigned Air Crew
Specialist (ACS) for a Trooplift & Underslung
tasking mission utilising one CH-47SD, in
support of the Army. Our mission was to pick
up the troops and external loads from a Pick-up
Site (PS) to a Landing Site within the SAFTI
training area. The external loads consisted
of two Light Strike Vehicles (LSVs) rigged
together side by side using a series of sling
sets into a single hook-up point. The rigged
load was connected to a ‘Reach Pendant’,
which would be hooked onto the CH-47SD’s
mid-hook for the underslung operations.

Occurrence Summary
The aircraft took off from Sembawang Air
Base and proceeded to the SAFTI training area
uneventfully. As per 127 SQN’s SOP, upon
landing on the PS, I stepped out of the aircraft
and proceeded towards the first load, which
was located about 100m ahead of the aircraft,
to check and verify the Sling Load Inspection
Record form that was with the ground
supervisor. The Sling Load Inspection Record form
is an official document, certified by a qualified
Load Inspector, to ensure that the underslung
load had been prepared and rigged in
accordance with the 3rd Transport Battalion’s
load rigging manuals. I reviewed the forms for
both the underslung loads, which appeared
to be in good order and the loads were
certified ‘Good-to-Go’.

4
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Based on the SOP, there is a requirement to
inspect the accuracy of the form. There is no
requirement to conduct any physical check
on the sling and load prior to the pick-up.
As I was previously qualified as a Sling Load
Inspector, I had developed a practice to
conduct a physical check on the slings
and loads before they were being lifted
by the aircraft. Hence, I took the initiative
to carry out an inspection of the load
before proceeding back to the aircraft.
I climbed up onto the first load,
meticulously ensuring that every single
10,000 lbs sling leg chain were correctly
routed through the LSV’s lifting points
and were correctly secured onto their
respective grab hooks. I also ensured
that the two sling leg chains were
routed through the
Apex Fittings, and
that the sling legs
were secured to
the ‘Reach Pendant’.
The first load was
correctly configured
and I proceeded to
inspect the second
load.
While checking the second load, I discovered
that one of the 25,000 lbs sling leg chains
The chain is
supposed to
loop through
Apex Fitting
and back into
Grabhook.

was not secured inside the grab hook
and the sling leg for one of the LSVs. Upon
further inspection, I realised that the keeper
for that grab hook was merely taped-up
without the sling leg chained in it. Realising
the error in which the load was rigged,
I immediately signalled for the Load
Inspector and the Safety Officer to proceed
over to the load and highlighted to them
my observation of the rigging. As the load
did not meet the standard requirement
for a properly rigged load, I returned to the
aircraft, reported the issue to the aircraft
captain and recommended for the load
to be rejected. The aircraft captain agreed
with my recommendation and completed
the troop lift profile without lifting the
external load.
Had this improper rigging of load gone
unnoticed and the aircraft had lifted the
underslung load, there would be a likelihood
that the incident sling would have
worked itself loose, leaving the underslung
load to be lifted up by three out of the
four sling legs. This would result in grave
consequences as the poorly-rigged load
would have affected the centre of gravity
of the aircraft and caused it to be tilted
disproportionally during the load pickup,
posing a safety hazard to the aircraft and
the troops on the ground.
In this incident,
the chain was not
loop through into
Grabhook.
Grabhook

Grabhook
Apex
Fitting

Chain
Correct Rigging

Chain
Incorrect Rigging
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Conclusion
My prior operating experience with the sling
sets and underslung loads and strong safety
instinct had helped to arrest the human errors
timely and prevented an incident from happening.
As there will always be a possibility of human
error, we must always be on our guard and
look out for one another. Participation Command
conducts many integrated operations with
other Services. Some of these missions can be
complex, which require all stakeholders to be
proficient in their tasks, always be mindful
during execution and detailed in the checks.
When human error creeps in, we must show
our professionalism, teamwork and the importance
of speaking up when things are not right. Such
lapses may occur, which is why all members in
the team need to carry out their duties diligently
and check on each others’ backs. Each and
everyone of us plays an important role in Crew
Resource Management (CRM) to ensure the
operational success and safety of our mission.
In this case, I acted as the last line of defence
for the mission and ensured that the accident
chain was broken. With this mentality, each
team member can do his or her part to ensure
“Mission Success, Safety Always”.
6
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ABOUT THE AUTHOR
2WO Damien Yeo is currently a
Warrant Officer In-Charge (WOIC)
in Air Force Training Command.
He is a staff ACS assigned to fly
with 127 SQN and is a qualified
ACS Instructor with 13 years of
experience on the CH-47. He has
served as an ACS Flight Leader in
120 SQN (UH-1H), 125 SQN and
127 SQN previously.

ARTICLE

Safety in Distribution
Operations
ME5 Kwek Choon Kian
Air Force Engineer
Air Force Supply Centre

Prologue
Amid the buzzing sound of machineries and
warehousing activities, “Ding Dong”, the
doorbell chime sounded.
In 7 Supply Depot (7SD), this is not the sound
that a visitor is at the door. This is the sound
that a demand for spares is triggered.
Urgent demands will be handled by the staff
in the Distribution Section (DS) immediately.
The DS staff will pick up the printed Issue
Voucher; retrieve the required spares; check
that the spares are in good condition; account
for the correct quantity; ensure required
documentations are intact; pack and secure
the item; then set off to deliver the item. The
time from demand placed to the completion
of delivery can be as short as 30 minutes.
This is the daily routine of the DS. DS provides
the last mile delivery and completes the final
piece in the Air Force Supply Centre’s motto
“We Deliver”.
Such routine activities are not without
hazards. There are risks involved in carrying
out the distribution operations. This article
discusses the risks of the distribution
operations and safety practices in place to
mitigate them.

JAN 2021
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Introduction
The 7 Supply Depot (SD) is one of the supply
depots with the Air Force Supply Centre
(AFSC) and is responsible for the warehousing
and distribution of spares to support air base
and Ground Base Air Defence (GBAD)
operations. To support the vastly dispersed
operations across the island and wide range
of systems, 7SD operates round the clock
from multiple warehouse locations. Although
the warehousing and distribution functions
have been outsourced to Third Party Logistics
(3PL) companies, 7SD and AFSC takes the
ownership to ensure that the 3PL adopts
the RSAF safety culture and ensures safe
operations.
With the high operations tempo of the RSAF,
the demands and expectations of the
distribution services is also high. Depending
on the urgency of the demand, the timeline
for delivery can be as short as 30 minutes
and this short delivery time span poses
a constant challenge to the Distribution
Section (DS).

Typical Work Cycle in
7SD
When the Air Force Engineer (AFE) urgently
requires a spare to recover a weapon system,
the AFE will place a high priority demand
through the Enterprise System (ES). The ES
will then identify the location of the
demanded spares and print the Issue Voucher.
The clock for the Distribution Section (DS)
starts when the voucher is printed.
After collecting the voucher, DS staff will head
to the location where the spare is stored.
The spares could be stored in different levels
in the multi-storey warehouse; and also in
different warehouses which are located
far away, and thus may incur additional
travelling time to these different locations.
8
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At the warehouse location, they may need to
operate the Automatic Spares Retrieval System
(ASRS) or Material Handling Equipment (MHE) to
retrieve the items. They may also be required to
repack the items, for example, to pick and pack
the demanded 5 washers from the bulk pack.
Once the retrieval and packing are completed,
DS staff will start the delivery. The destination
could be within the airbase or to any location
across the island. At the delivery point, the
AFEs will acknowledge receipt on the handheld
device. DS will then download the data from
the handheld device to complete the transaction
after they returned to SD. This cycle repeats
when another urgent demand comes in.
The key challenge is to complete multiple
activities within a 30 minutes time span safely.
AFSC and 3PL management are cognisant
of the challenge and put in place systems
and processes to ensure safe distribution
operations.

Preparing DS Staff for
Safe Operations
Driving is an integral part of Distribution
Operations. If not managed well, it can lead
to damage to property and/or serious
injuries in the workplace and public.
3PL company imposed strict requirements
and complied with the RSAF regulations to
ensure safety.
3PL company imposed stringent requirements
at the point of staff recruitment to ensure that
the company recruited only safe drivers. The
company will perform background checks on
the applicants with the Traffic Police; checking
on validity of the driving licences and details
of traffic offences. Any traffic offence record
may result in rejection of application. The
company will also check for the validity of
driving licences twice yearly during the
course of employment.
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Before a newly employed DS staff can start
driving for 3PL company, the staff is required
to possess a valid Defensive Driving Licence.
If the staff have not attained the licence
prior to employment, the company will send
the staff for the required training. The staff
is also required to sign an undertaking to
comply with base and public traffic rules
during the course of employment. Failure
to comply may result in disciplinary actions
including termination of employment.
Prior to driving in the Base, the DS staff
are required to complete the Base Induction
Programme (BIP) to be familiar with the base
traffic rules and road hazards. They are also
required to pass the Airfield Permit Course
to familiarise with airfield rules annually.
The DS staff are also required to undergo
a driving orientation of the company vehicle
conducted by a company trainer before they
are issued a Letter of Authority (LOA) by the
company, allowing them to operate.
As DS staff will also be required to transport
petroleum and flammable materials, it is
imperative to ensure that the transportation
of these items are done safely. According to
Fire Safety Act (FSA) , the act that regulates the
transportation of petroleum and flammable
materials, licensing is required. In general,
FSA requires the transportation vehicles used
to be certified; the transportation emergency
response plan to be approved and the drivers
of road vehicles transporting any class of
petroleum and flammable materials to hold a

valid Hazardous Material Transportation Driver
Permit (HDTP). The petroleum and flammable
materials transportation licence is to ensure
that the transportation is carried out in a
safe manner and proper fire safety measures /
procedures are undertaken by the licensee.
3PL company would ensure the compliance
to the FSA. This permit is renewed every
two years.

Ensuring Delivery
Vehicles are Safe for
Operations
A fleet of well-maintained vehicles is a
contributory factor to the safety of DS
operations. The vehicles are subjected to a
strict maintenance regime to ensure that the
fleet of vehicles are in optimal operating
condition. At the start of each day, DS staff
will perform pre-operations checks on the
vehicles and report defects found. Defective
vehicles will be replaced and sent for
rectifications. These maintenance regime and
pre-operations checks ensured the vehicles
are safe for operations by detecting issues
prior to operations and thus avoid unsafe
operations.
To enhance safe DS operations, the fleet of
vehicles are equipped with Fleet Management
System (FMS). With the FMS, the real-time
location and speed of the vehicle can be
monitored.
JAN 2021
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Route Planning

Use of Data

Driving to an unfamiliar destination or taking
an unfamiliar route is a risk that can be
mitigated. Before introducing a new delivery
destination to the DS team, proper planning
would have to be carried out. The DS team
will familiarise themselves with the routes
to the destination and establish the time norm
for the delivery. The team will also identify
administrative issues that could hamper the
DS operations and resolve them before
operations commence. For example, the
new destination may require a security pass
for entry thus the security clearance process
is triggered to equip the DS staff with
the necessary documents for expeditious
operations.

AFSC also utilises data to manage this risk.
Through the analysis of the demand data,
AFSC can identify commonly demanded spares
and pre-position these spares with the AFEs.
AFEs will utilise these pre-positioned spares
for their works and the SD will subsequently
top-up this pool thus reducing the need for
urgent demands. Analysing the delivery data
will provide insights on the various choke
points in the delivery and presents the
opportunity for improvement. For example,
the time taken to retrieve the spares from
warehouse locations presents the opportunity
to optimise the frequently demanded spares
into more easily accessible locations thus
reducing the retrieval time.

Enhancing Safety
through Operations
Control

Guarding Against
Missionitis

At the operations control level, the process is
instituted for DS staff to sound out to the SD
Command Post should there be a delay or
disruption to the distribution operation. The
Command Post will then liaise with the
agencies that have placed the demands and
manage the disruption. This will relieve the
operational stress from the DS and also
providetimely situation updates to the demand
agency.

Material Planning
Material planning is another important factor
in managing this risk. The AFEs plan ahead
for spares requirements to avoid urgent
demands. AFEs will only trigger high priority
demands when there are urgent operational
requirements. This cooperative working
relationship helps to reinforce “the RSAF
cares” attitude and further assures 3PL that
the RSAF is serious and concerned about
safety.
10
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DS staff may succumb to missionitis, placing
more emphasis on completing the delivery on
time than on safety of the operation.
To arrest this concern, management emphasis
and support is essential. The AFSC management
constantly emphasise that safety is of paramount
importance and continually assures the 3PL
that they will not be penalised if the delivery
is delayed due to safety concerns. The
individuals, teams and supervisors are also
constantly reminded to watch over each other
and to stop unsafe behaviours.

Recognising Safe
Behaviours
The professionalism and discipline of the DS
staff plays a definitive part in ensuring safe DS
operations. To encourage and recognise the
DS staff in their role in ensuring safety, the
3PL management gives out gift vouchers to
deserving DS staff annually as recognition of
their safe behaviours.

ARTICLE

ABOUT THE AUTHOR

Conclusion
DS provides the last mile delivery for AFSC. The
risk level of DS operations increases when
there is a rush to complete the delivery within
a short period of time.
Besides putting in place processes to hire the
right people, providing the right training and
equipment and employing data science and
technology, constant communication is a key
to driving home the message “Mission Success,
Safety Always”. AFSC and 3PL not only
constantly emphasise the importance of safety,
but also “walk the talk” by recognising safe
behaviours and taking punitive measures
against errant unsafe acts.

ME5 Kwek Choon Kian is

the
Commanding Officer of 7 Supply
Depot. He holds a Diploma in
Electronic Engineering with Ngee
Ann Polytechnic and a Bachelor in
Engineering Business Management
with Coventry University. He has held
a broad range of command, staff and
training appointments in the RSAF.
These include Officer Commanding in
1 AELG, Centre Head in Air Engineering
and Logistics Department, Project
Officer in Enterprise Systems Project
Office, Head Technical Training in
School of ADA and Technical Battery
Commander in 3 DA Bn.

JAN 2021

11

ARTICLE

1 Flight, 2 Missions,
4 Lives Saved
CPT Bek Ernest
Pilot
126 SQN

Introduction
I am CPT Bek Ernest, a Super Puma Pilot by training
and a qualified Search and Rescue (SAR) Captain.
I would like to share my experience of an eventful
search and rescue mission I carried out in early
2020, which was an event that showcased how
strong fundamentals and active CRM played a
crucial role in contributing to mission success.
This sharing is also testament to our airmen and
women’s contribution and dedication, both
regulars and NSFs in SAR missions.

Crew Composition
A typical RSAF SAR team comprises six members.
These airmen and women come from 125 SQN,
126 SQN, 1 Medical SQN (1MS) and 706 SQN.
We do not have fixed SAR teams. Every day,
qualified SAR crew are rostered for duty and you
would most likely meet a different person every
time you are carrying out your duties. But with
strong fundamentals in our day to day training,
the qualified SAR crew together with the
AS332 Super Puma Helicopter, is able to
achieve mission success, every time for the past
35 years.
The SAR team on that day was manned by
the aircrew - myself, from 126 SQN as the
aircraft captain, CPT Adrian Lam from 125 SQN
as the Co-pilot, SSG See Lennon from 126 SQN
as the Air Crew Specialist (ACS) Winch Operator,
3SG Ma Siu Man, an NSF from 125 SQN as the
ACS Winchman, and the 2-member medical
team, CPT(Dr) Tan Sher Yin, an NSF Medical
Doctor from 1MS and 3SG Matthew Wong, an
NSF Medic from 706 SQN.
12
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The Extraordinary
Rescue Missions
On 16 Jan 2020, we received a call at about
1620H informing us of a possible SAR activation
to rescue one man from an oil tanker who
had suffered burns to his limbs. We were
given the geographical coordinates of the
vessel’s location and its name, NS SPIRIT. The
aircrew quickly huddled together for the premission preparation to plot the vessel’s
location using Google Maps and found images
of NS SPIRIT online to see how the vessel
looked. This preparations would aid us in
identifying the vessel later and it would also
give an indication of where we could conduct
our winching operations.
At 1630H, we received the scramble call.
We quickly ran to the aircraft and within 10
minutes, RESCUE 10 departed Sembawang
Air Base (SBAB) and headed for the South
China Sea. The 10 minutes heads up given
at 1620H only allowed us sufficient time to
conduct some initial preparations and we had
to formulate the details of our “game plan”
as we headed to the vessel’s location.
While flying towards NS SPIRIT, the Air Traffic
Controller (ATC) informed us that there was
another rescue mission which also required
our assistance. A yacht had caught fire, and
three men had abandoned ship and were now
stranded in a dinghy. The instinctive reaction
that came through our minds was to determine
if we had sufficient fuel endurance to carry
out both missions. As I was flying the aircraft,
CPT Lam quickly calculated the distances,
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flight duration, expected on station time,
prevailing winds and determined that it was
possible to carry out both missions with
the amount of fuel we carried. Without the
luxury of the mission planning computer,
we were able to perform these calculations
within a short time given because we had
undergone similar simulated contingencies
in our tough daily training.
We discussed amongst ourselves which mission
to conduct first and decided that the casualty
on NS SPIRIT was more critical as medical
attention was needed. We contacted the NS
SPIRIT’s crew on the maritime distress frequency
and established good communications with
them. Upon arriving at the vessel’s location,
we did a recce of the vessel and were unable
to find a clear winching point to receive the
casualty. We thus queried NS SPIRIT’s crew
if there was a winching point on board
the vessel, and the reply we received was:
“Anywhere we liked”.
Although we do not have regular opportunities
to carry out live winches on board commercial
vessels in our daily routine training, we
supplement this training by conducting similar
scenarios in the simulators and practising
live-winching operations on board our navy
vessels from time to time. Hence, all SAR
qualified aircrew are trained to identify a
suitable area to conduct winching operations
on board vessels. We would also study the
many vessels that operate along our straits
to hone our skills. Ideally, we would select an
area clear of obstacles, to provide the safest
area to lower the winchman and doctor onto
the deck and not hinder the aircraft hovering
JAN 2021
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operations. I eventually selected a clear and
safe spot at the port side bridge wing of the
ship which would allow the helicopter to
hover above the vessel’s super structure and
well clear of obstacles.
After conducting an approach on the port side
of the vessel, 3SG Ma and CPT(Dr) Tan were
lowered onto the bridge wing. We continued
to hover alongside the vessel as CPT(Dr)
Tan tended to the casualty. 3SG Ma then
secured the casualty onto the rescue litter and
SSG See brought 3SG Ma and the casualty
back onto the aircraft. Once the rescue litter
was secured onto the aircraft floorboard,
3SG Ma was then lowered to the bridge
wing to pick CPT(Dr) Tan. Once back on
board the aircraft, CPT(Dr) Tan reported
that the casualty was on stable conditions
despite suffering burns on limbs. As such,
there was no urgent need to fly to the
hospital and we were able to proceed onto
the second rescue.
We thus headed towards the second location
and updated ATC of the situation and our
intentions. Collectively as a team, we discussed
the game plan for the subsequent rescue.
We decided that we would inform the
survivors to abandon the dinghy one at a
time and head into the waters to be picked
up by the winch operator thereafter. By
doing so, we would avoid causing the dinghy
to capsize and drown all three survivors from
the helicopter’s rotor downwash. We
considered the fact that one winchman
would not be able to rescue three drowning
persons at the same time and that these
three survivors may end up as three fatalities.
We also wanted to prevent a situation where
the survivors would become anxious and
crowd around the winchman, jeopardising
the winchman’s ability to winch the survivors
into the aircraft.
As we headed towards the location, we
sounded our emergency broadcast on the
maritime distress frequency in an attempt
to reach the survivors but to no avail. Given
the large expanse of the waters, finding the
14
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dinghy was extremely difficult and is akin to
finding a needle in a haystack or in our case
the wide open sea. However, we are trained
to search in a systematic manner to ensure
that the search area is thoroughly covered.
We commenced the search from the given
coordinates and elected a cut-off time to
call off the search based on our remaining
endurance. Fortunately, we soon saw a
silhouette in the distance which turned out to
be the burning yacht and quickly found a small
grey dinghy with our three survivors.
We did a quick recce on the dinghy’s condition.
The smoke trail from the burning yacht
provided an indication of the strength and
direction of the winds. The survivors appeared
to be calm, without life jackets and were happy
to see us. SSG See gestured using simple
hand signals querying if they had life jackets,
but they replied “negative” by shaking their
hands. Without life jackets, the danger of
the survivors drowning from a capsizing
dinghy was now higher and we had to be
careful of how I flew and positioned the
aircraft for hover.
Hovering over a body of water is one of
the most challenging tasks for helicopter pilots.
A helicopter pilot maintains precision hovering
by looking for visual references to judge if the
aircraft is drifting before making corrections
to counter the drift. However, this is more
challenging when you are hovering over a
body of water, with the constant movement
of the waves. With a lack of hover reference,
I thus relied on SSG See’s directions to
maintain the aircraft’s position relative to the
dinghy. Proceeding with the wet winch,
SSG See lowered 3SG Ma into the sea. As soon
as 3SG Ma touched the water, one of the
survivors jumped into the sea and swam
towards 3SG Ma. 3SG Ma placed the rescue
strop around the survivor, and both were
lifted into the aircraft. After rescuing the first
survivor, 3SG Ma was visibly tired. I empathised
what he had to endure as his dry body and
clothes became drenched with salt water
and imagined it to be akin to jumping into
a cold swimming pool. This was exacerbated
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by the strong winds and windchill effect from the rotor
downwash onto his soaked body as he was winched back
into the aircraft. Moreover, he would have to endure this
for another two more times in order to rescue the remaining
survivors. Once in the aircraft, we did quick check with 3SG Ma
and he replied that he was able to continue on with his
mission.
3SG Ma was then lowered into the sea to rescue the second
survivor. However, to our surprise, the second survivor immediately
jumped into the water and this time even more prematurely and
further away than the first survivor. As we attempted to bring
3SG Ma closer to the survivor, I could see what was happening
in the waters while SSG See provided a live commentary to
the crew. The second survivor was much bigger in size,
and could be seen grabbing onto 3SG Ma tightly, at times
pushing him underwater. I saw that 3SG Ma was having difficulties
in placing the rescue strop securely over the survivor as
the partially secured rescue strobe was under one of the survivor’s
armpit and around his neck. 3SG Ma struggled with securing
the survivor onto the rescue strop as the survivor continued
to clenched tightly onto 3SG Ma. After a while, seeing that
there was no progress, I instructed SSG See to prepare to winch
JAN 2021
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3SG Ma up, informing the team that the safety
of 3SG Ma was my utmost priority in
ensuring mission success of the operation.
Fortunately, 3SG Ma managed to secure the
survivor and we winched them up immediately.
SSG See secured the survivor, while 3SG Ma
sat on the aircraft floorboard to take a
breather. Two saved, one more to go. 3SG Ma
was visibly exhausted and CPT(Dr) Tan did a
quick check on him to ascertain if he was
alright. As we have been hovering over the
water for some time, I decided to orbit around
the rescue site to allow 3SG Ma to catch
his breath while CPT(Dr) Tan provided updates
on the condition of our three new passengers.
We later checked on 3SG Ma, and I informed
the crew that there was no need to rush
as the last survivor appeared fine, calm and
was not in any immediate danger. At this point,
the aircraft also had sufficient endurance.
After a few minutes, 3SG Ma replied that he
was able to carry on with the final rescue and gave
me a thumbs up.
We thus cautiously approached the last
remaining survivor. Learning from the earlier
winches, I told SSG See to give the last
survivor a “wait” signal via hand gestures and
made sure that the survivor acknowledged
the instructions with a head nod. Once 3SG
Ma was lowered into the waters and ready,
SSG See then signalled for the survivor to
abandon the dinghy. 3SG Ma subsequently
secured the survivor with relative ease,
and both were quickly lifted back into the
aircraft. With all survivors on board, we flew
to Singapore General Hospital immediately.
SSG See helped the very exhausted 3SG Ma
remove his equipment and drenched flight
suit, while CPT(Dr) Tan regularly checked on
3SG Ma and even gave him a hypothermic
blanket to warm him up. We eventually
landed in SGH, transferred the casualty and
survivors to the hospital staff and returned
to SBAB uneventfully.
My team would later go on and receive a
Certificate of Appreciation from our Chief of Air
Force for the professionalism and resourcefulness
16
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that we exhibited to overcome the operational
challenges in order to successfully complete
this complex and unprecedented mission. On
behalf of my team, I thank everyone who
have worked tirelessly or in one way or
another contributed behind the scenes to
make all the SAR missions a success. From
the technicians and refuellers for always
ensuring that the aircraft is always ready
for rescue missions, to the ATC controllers
coordinating for the smooth transit to the
rescue sites and transfers to SGH, while
worrying for our safety when we become
uncontactable at a low level in the South
China Seas. These guys are like our virtual
teammates, ready to aid us to their best
ability at our request. Lastly, kudos to the
medical team in 1MS and 706 SQN for
always being ready to respond together with
us at a moment’s notice.

good CRM skills to work effectively as a team.
With the clear understanding of our roles and
responsibility as individuals, we are able to
synergise and form an excellent SAR team
when called upon. The airmen and women
from 125 and 126 SQNs will continue to
uphold our mottos – Swift in Support, Ready
and Able.
As we mark 35 years of SAR Operations by the
Super Puma squadrons, we will not rest on our
laurels and will continue to train hard to always
achieve mission success in all our standby
SAR duties.

Reflections
I reflected on the mission that night and
reviewed on the points that my team could
have improved on. Nonetheless, what we
had done was unprecedented. We safely and
successfully accomplished ONE sortie, involving
TWO missions, in THREE hours, saving a total of
FOUR lives. The success of this sortie was a result
of us maintaining high standards in our daily
training, having strong fundamentals, trust and
effective teamwork with one another through
our strong CRM culture, something that has
been carefully honed over many years.
Personally, this would turn out to be one of
my most challenging flights as a Super Puma
pilot. This flight would be forever etched in my
memory - a story I will be telling my children
and grandchildren.

Conclusion
I would like to pay tribute to the management
of 125 and 126 SQNs, both past and present,
for demanding standards in daily operations
and always ensuring that every aircrew have
strong fundamentals individually and practise

ABOUT THE AUTHOR
CPT Bek Ernest (third from right) is

a Qualified Helicopter Instructor
(QHI) in 126 SQN and has
accumulated more than 2,000 hours
on the AS332 Super Puma. He is
also Qualified Search and Rescue
Captain and have participated in
numerous search and rescue
missions.
The RSAF team involved in the two
consecutive SAR missions (from L to R):
3SG Matthew Wong, CPT(Dr) Tan Sher
Yin, CPT Adrian Lam, CPT Bek Ernest,
SSG See Lennon, 3SG Ma Siu Man.
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CRM in
Aviation Safety
Civil and Military Perspectives
for Multi-Crew Operations
LTC(Ret) Peter Lim

Commentary by LTC(Ret) Peter Lim:
“I wrote this article 13 years ago when I was the Programme Manager in ST Aerospace.
While much has changed since then in how we utilise and educate Crew Resource
Management (CRM) in the aviation world, many things I have written then still remain
very relevant today. We can only strengthen CRM by ensuring it is strongly embedded
in our missions/tasks, through the continual reviewing and fine-tuning of our
structures and processes. Additionally, looking out for our fellow team members and
taking charge of our own safety are also the key tenets in CRM as well. Ensuring a
strong CRM culture in a military organisation such as the RSAF will never be easy,
and I encourage everyone of you to work hard towards the goal of achieving
”Mission Success, Safety Always!

Introduction
The interest in Human Factors in aviation
safety came about in the 1970s, with the
public’s concern over civil aviation accidents
involving human error. Since then,
tremendous progress has been made in the
civil sector with regards to this. From diverse,
and sometimes divergent groups and
organisations like airline pilots, training
experts, psychologists, government and
private communities, some training concepts
and operational philosophies have emerged.
Based on these concepts, programmes were
developed to enhance safe and successful
flight operations. This emphasis on Human
Factors in aviation safety will remain
(and become more) relevant as technology
advances to improve systems and aircraft
reliability.
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The military aviation community caught on
a decade or so later, and reactions to
these programmes were generally positive.
However, due to many differences between
the military and civil aviation industries,
existing Human Factors and CRM programmes
may not be entirely suitable for military
application (even for multi-crew military
aircraft), and modifications may be necessary
for these programmes to be effective in
the military context.
This article will highlight some concepts and
with regards to aviation safety and explore
the differences between the military and
civil aviation industries. Understanding the
similarities and differences will help the RSAF
to better customise its CRM programmes,
training and application and ensure that
CRM continues to play a vital role in our
operational success.

ARTICLE

Aviation Safety Civil
Sector Developments
Improvements in materials, aircraft design
and the reliability of modern engines over
the past 20 years have seen a dramatic
improvement in the safety records of air
carriers. However, human errors resulting
in accidents or mishaps have remained
unchanged over the years. As such, recent
statistics indicate the immense proportion
that ineffective cockpit/crew management
has contributed to aviation mishaps. During
the “C130J World Tour”, Al DeCastro,

senior aerospace safety engineer of
Lockheed Martin, pointed out that “three
out of every four Hercules flight mishaps
were due to human error”.
CRM came about primarily to address this
Human Factor issue. The Air Pilot’s Manual
defines CRM as “using whatever resources
available including people, equipment
and information to maximise the safety,
efficiency and comfort of the flight”.
The primary goal of most CRM training
programmes is to prevent incidents /
accidents that are attributable to
human error.
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One approach to examine the human factor
issue is to look at the uniqueness of a multicrew environment. Greg Steed, in the book
Application of Psychology to the Aviation System,
defines a “cockpit crew as a highly structured
small group where a number of social,
organisational and personality factors are
directly relevant to flight efficiency and safety”.
Cockpit crews are task teams that are
more structured and less voluntary than social
groups, characterised by:
• Individuals who must interact in order to
accomplish a specific task;
• Relationships in the team (which are defined
by the organisation) involve members holding
different authorities and responsibilities;
• Individuals working in close proximity to each
other, and;
• The duration of the team being dependent
upon the nature and achievement of the task.
The fact that teamwork is an important ingredient
in multi-crew flying operations is undeniable.
The emphasis on the team (as opposed to
collections of individuals or groups) to perform
in a multi-crew environment is the basis for
which much research has been conducted and
many programmes developed. Some researchers
suggest changing an individual’s personality
and attitudes such that they may become good
team players or leaders. However it has been
argued that “learning a new behavioural style in
a CRM course does not immediately change
one’s dominant response, they are too ingrained
for that”. Thus when a crew encounters a highly
stressful situation, each crew member is likely
to revert to his true and tried way of handling
events. An alternative to behavioural change
is “team oriented skill training”. This involves
teaching crew specific skills like dealing with
a new cockpit crew, how to negotiate with
maintenance personnel, how to address conflicts
among crew members constructively, and how
to draw out and use the full range of
expertise that exists in the cockpit.
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The discussions above have highlighted the
human factor issue by focussing on the flight/
cockpit environment and flight/cockpit crew.
Another approach to aviation safety explores
the wider organisational factors that ultimately
affects how the crew train, view and operate in
their flight domain. Researchers are beginning
to distinguish between pilot/crew generated
errors and system generated errors (eg, training
procedures, supervision, aircrew selection and
general management) in human error issues. It is
argued that the pre-occupation in current aircraft
accident investigations with the immediately
visible causes of accidents, typically technical
malfunctions and front line operator errors,
diverts attention away from the consideration
of whether underlying organisational causes
may be present. As far back as 1978, in a book
titled “Man Made Disasters”, it was highlighted
that line operators often inherit faulty systems
(as a function of particular equipment,
procedures or working practices) directly as
a result of decisions made elsewhere in
the organisation.
Having touched on some concepts and
developments in aviation safety in the civil
sector, what then are some of the differences
between civil and military aviation industries?

Military vs Civil Aviation
Industry
There is no doubt that a great deal of similarities
can be drawn between the two industries,
including the fact that both have to deal
with navigation, weather and controlling
of equipment in flight. Pilots trained in one
community (military) routinely transition to
another. However there are certain basic
differences between the two that are worth
highlighting.
Cavanagh and Williams, in the book Crew
Resource Management, mentioned six categories
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They are:
1) purpose of organisation;
2) qualification of crew;
3) rank distinctions;
4) responsibilities of the crew;
5) labour relations, and
6) miscellaneous factors including training.
In the same book, Prince and Salas subsumed
them into three categories: the task, the
people and the organisation. What are some
of the influences in these three categories that
distinguish military from civil aviation?

Task
Safety of the flight is always the primary
consideration for commercial airlines, whereas
military crews complete each mission that
provides training for wartime objectives,
and must share their attention between
requirements of the mission and safe conduct
of the mission/task. Many of the militaryspecific missions/tasks require heightened
coordination. Cavanagh and Williams
22
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pointed out that the military not only
requires more from its personnel through
increased
duties,
but
places
extra
pressure on them to carry out special
missions. Demanding mission requirements
such as live firing, combat repairs, HADR
operations can lead to diversions of
attention not associated with civil flying.
Decision goals of the military crew often
lead
them
to
select
a
“riskier”
alternative. Time pressure is a critical factor
in most military operations. This takes into
account the reaction time needed for
certain operations (as opposed to pure
speed of the aircraft) where coordination is
usually precise, which may make CRM
impossible at that moment. Mission
alterations are another peculiarity of
military operations where scrambles and
last minute taskings are not uncommon.
Lastly. military equipment also poses unique
problems for the military. Examples are NVG
goggles, cockpit layout and communications
between flight deck and cabin / cargo
compartment during an airdrop, etc.
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People
It has been observed that military organisations
such as the USAF (and the RSAF) provide
ab initio and progressive training for a large
number of personnel, as such, military teams,
units and formations are likely to include at
least one inexperienced individual. Promotions
and regular movement of personnel within
the military organisation often means rapid
turnovers which may result in a lack of deep
expertise and experiences in the units. Lastly,
military personnel usually hold secondary
appointments such as Safety Officer and Ops
Planner, or have other administrative duties.
It is easy then to become too preoccupied,
losing focus on the task at hand and
potentially become a hazard during a mission.
It is not uncommon in today’s context to
observe CRM practised throughout the
different vocations. It is often stressed
that each and every one plays a part in
the successful execution of a mission;
from the planners, to the controllers,

the logisticians and finally the aircrew
themselves. As a significant number of
accidents have been attributed to human
factors, it is prudent that military CRM
programmes not only address the “people
factor”, but also take into consideration
its “uniqueness” as well.

Organisation
Formality, is based on recognition of rank
differences. Two situations are worthy of
consideration. Firstly, rank gradient between
officers and specialists may be a possible
inhibitor of assertiveness. Secondly, a situation
where a person of lower rank or seniority
may be the aircraft commander or flight
lead and is likely to add tension to cockpit or
formation relations. Assertiveness may be
contrary to regulations regarding rank and
position. Rank may be compounded by the
position held by the individual. Often people
in positions of power in the squadron or
organisation fly with subordinates whose jobs
they control.
JAN 2021
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It can be seen that there are distinct differences
between military and civil aviation and that
additional work is needed in order to better
fit the CRM training to the military operation.
However, common to both is the need to work out
structured programmes to develop on “Human
Factors” skills. The personnel has to be taught how
to manage the organisational, task and personnel
demands that will exist in each mission. It is
important that the higher levels of the organisation
find the necessary and often limited resources
to develop such training programmes suited to
the peculiarities of the individual air forces. Besides
changing the attitudes of the personnel, there must
also be emphasis on skills training to better equip the
crew for effective CRM.

The Challenges
What then are the challenges for multi-crew
operations with regards to the Task, People and
Organisation? On the organisational perspective,
whether at higher HQ or unit level, we may have
to relook at things such as SOPs, training and
even squadron culture; to determine whether these
have latent influences on how the crew executes
their missions. Do they promote, inhibit or cause
our personnel to view CRM negatively and thus
disregard it? One good practice that is currently
in place at the squadron level to enhance CRM is
for the aircrew to consult with the SXOs
whenever they encounter an emergency. We must
therefore be continually looking for new ways
that the organisation at all levels can help to facilitate
good CRM every time our personnel executes a
mission / task.
As the RSAF continues to embrace new capabilities
and expand its operating envelope, we must also
explore in tandem, new and creative ways to safely
manage these new challenges and tasks. Our often
tried and tested methods may need to be constantly
reviewed to ensure that there are no gaps in CRM
from the perceived mundane operations to those
critical phases of missions such as airdrops and live
firing. The task environment will increasingly become
more complex and reaction times shortened. It is
imperative that the crew is aware of these new
demands and measures are taken to manage them
24

FOCUS - ISSUE 106

ARTICLE
safely through proper risk management and
good crew coordination.
Finally, “Human Error’’ can only be committed
by humans and emphasis must be placed
on equipping the crew with the right skills.
This is not only how to manage the multicrew environment but also in a broader
sense, the external influences like additional
appointments, reduced manning and rapid
turnover which inexplicably may crowd our
airmen and airwomen’s minds when they
are involved in their mission / task. All levels
of personnel involved in military operations
should also be made aware of their
contributions in reducing “Human Factor’’
incidents and accidents. A good example
of this can be learnt from an incident where a
possible TFOA occurrence was averted due to a
timely call by ATC to a taxying aircraft warning
of an open panel observed on one side of the
fuselage. Another initiative to equip aircrew that
is currently being utilised in the civil aviation
world is Threat-Error Management (TEM). This
has evolved from basic CRM training to
help commercial aircrews identify, respond to
and resolve mistakes before they become a
threat to flight safety.

ABOUT THE AUTHOR
LTC(Ret) Peter Lim is an

ex-RSAF transport pilot
whose previous appointments
during his 26 year career include
CO 122 SQN and Branch Head,
Air Training Department. He was also
the Programme Manager for the RSAF
TWC and G550 programmes while in
ST-Aerospace. He is currently flying
business jets for a private owner.
During his flying career, he has worked
with and observed both military and
civilian operators from many countries
that enabled him to understand and
appreciate the similarities and differences
in how CRM was applied.

Conclusion
This article has demonstrated that despite
their differences, civil programmes do have
some relevance to military flying operations,
especially those on “Human Factors”. However,
the military must continue to explore avenues
to develop and implement relevant, structured
CRM programmes that address organisational,
task and most importantly, the people’s
influence on operational safety.
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03/20 CAF Quarterly Safety Forum

The 03/20 CAF Quarterly Safety forum (CQSF) was held on 7 Jan 2021 via Video Tele-Conferencing
which saw over 300 personnel participating from over 40 locations in the RSAF air bases
and camps. The forum allowed our personnel to understand the RSAF’s safety performance
in the last quarter, discuss and share the safety incident / issues that occurred, and be aware of
the watch areas to look out for in 4Q WY20/21.

Outstanding Safety Award

On 3 Apr 2020, LTC Pe Chee Hiang
was the Pilot Flying in the Super Puma
aircraft conducting circuit training within
Sembawang Air Base. The aircraft was
established in a 15ft hover left turn over
the runway when the crew suddenly
heard a thud. This was soon followed by an
increased rate-of-yaw to the left, coupled
with warning signals indicating that the #1
engine had shut down. LTC Pe instinctively
arrested the yaw and observed that the
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remaining single engine was at maximum
torque and that the rate of descent was
within safe landing limits on the runway. He
quickly declared a Mayday call and braced
the crew for immediate landing. The aircraft
safely landed onto the runway without any
injuries to the crew. For his composed and
swift actions in handling of the emergency
which ensured the safe recovery of the
aircraft and aircrew, LTC Pe was awarded
the RSAF Outstanding Safety Award.

Outstanding Safety Awards

On 19 Aug 2020, CPT Wilbur Chan was
the Maintenance Test Pilot for an engine
ground run for an AH-64D aircraft. After
observing that the Auxiliary Power Unit
(APU) start had failed, CPT Chan exited
the cockpit and detected an abnormal smell
from the aircraft. He instinctively proceeded
to investigate by checking the aircraft panel
aft of the APU and discovered smoke and
fumes emitting from the APU. CPT Chan
immediately instructed the on-station fire
guard 3SG Derrick Yeo Chin to douse

the flames. The ground supervisor ME1 Tan
Yuxuan and SCT Chiam Tow Yang who
were part of the 3-men starting crew also
quickly assisted in the firefighting efforts.
The four personnel worked together as
a team and acted swiftly to ensure that
the APU fire was contained and did not
cause further damage to the aircraft. For
their team excellence and strong composure
in handling the dire situation, the team
were awarded the RSAF Outstanding
Safety Award.

On 16 Dec 2019, Mr Chua Tat Fatt, an
engineer from ST Engineering Aerospace
(STEA) was performing a servicing task
on the F-16 missile launcher and placed a
demand for four screws that needed to
be replaced. As the original part number
was out of stock, an alternate part
number listed in the Technical Order was
delivered instead. Upon receiving the screws,
Mr Chua instinctively noticed that there
was a difference between the new screws
when compared with the original screws
as they were shorter and did not
have a shank as compared to the

original ones. This prompted Mr Chua to
investigate the discrepancy and a query
was raised with the aircraft original
equipment
manufacturer,
who
later
confirmed that there was an error made
in the Technical Order and the alternate
part number was subsequently removed
in the Technical Order. Mr Chua’s vigilance
and professionalism to the matter reflected
the high maintenance and safety standards
upheld by the RSAF and its partner STEA.
For his strong safety instincts and
initiatives, Mr Chua was awarded the
RSAF Outstanding Safety Award.
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RSAF Safety Officers’ Course

RSAF Safety Officers’
13 to 23 Oct 2020

To adhere to the COVID-19 safe distancing measures, the RSAF Safety Officers’ Course
was conducted from 13 to 23 Oct 2020 via Video Tele-conferencing. 46 officers,
including officers from TNI-AU successfully completed the course. This course aims to
equip all personnel with the knowledge and tools to contribute towards safety at
their respective workplaces.

RSAF Safety Warriors’ Course

RSAF Safety
Warriors’ Course
28 Oct to 6 Nov 2020
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The RSAF Safety Warriors’ Course was conducted from 28 Oct to
6 Nov 2020 via Video Tele-conferencing with 65 Warrant Officers,
Specialists and Military Expects successfully completed the course. The
course aims to equip the participants with knowledge of the current
RSAF safety programmes and initiatives, human factor conditions
affecting safety, and workshop safety and health knowledge for carrying
out their safety appointment effectively in their respective units.

17th TNI AU-RSAF Safety Exchange

In order to maintain the safety relationship
between the TNI AU and RSAF during this
COVID-19 pandemic, the 17th TNI AU-RSAF
Safety Exchange was conducted on 23 Oct
2020 via Video Tele-conferencing. The session
allowed safety personnel from both forces to
interact and share safety related issues with
each other.
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4 Pics 1 Word

1

What word can you derive from the 4 pics?

2

We welcome your
feedback,contributions
of safety related stories,
cartoons, suggestions,
experiences or concepts
you could share.
Email us at

apb_pub@defence.gov.sg

with your full name,
and contact number.

3

4
A R E T D N U
O T S V T I E

5

7

6

8
E Y A R T E B
I O K G D N H
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The images used on this page
are licensed under CC by 2.0,
and links can be accessed
via the digital version of this
issue.
1. “Students” by
Jeff Peterson
2. “Fox” by
Mark Wilkins
3. “Hearing” by
Keturah Stickann
4. “Rainfall” by
Ed MILLET
5. “sanitizer distributor” by
Img SEO
6. “washing hands” by
Ruth
7. “Catching a sneeze” by
Gabin Kattukaran
8. “dirty hands” by
Kristin Hinkin
Permission granted by LOTUM
GmbH to publish 4 Pics 1 Word
in FOCUS

WIN!

Crossword

S$30

WORTH OF
VOUCHERS!
Email your answers with your
Rank/Name, Unit, Contact number
and last 4 digits of your NRIC
to AFI (ME2 Su Xinyi) by
9 Apr 2021. All correct entries will
be balloted and 3 winners will
receive S$30 worth of NTUC FairPrice
vouchers each.
The crossword puzzle is open to
all SAF personnel except personnel
from AFI and members of the
FOCUS Editorial Board.
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WINNERS
Bernice Goh Lin Ying
ARMC
3SG Lee Zhen Xiong
18DA BN

Across

Down

1. I ________ up onto the first load,
4. To ________ safe DS operations,
6. After ________ the voucher,
11. This is the daily ________ of the DS.
14. Amid the buzzing sound of ________ and
warehousing activities,
15. human errors resulting in accidents or
________ have remained unchanged over the
years.
16. The interest in Human Factors in ________
safety came about in the 1970s,
18. Material ________ is another important factor
in managing this risk.
19. The rigged load was ________ to a ‘Reach
Pendant’,
20. Driving is an ________ part of Distribution
Operations.

2. upon ________ on the PS,
3. we must also ________ in tandem,
5. 3SG Ma managed to ________ the survivor
and we winched them up immediately.
7. With the high ________ tempo of the RSAF,
8. Any traffic offence record may result in
________ of application.
9. The Sling Load ________ Record form is an
official document,
10. Prior to ________ in the Base,
12. weather and controlling of ________ in flight.
13. Such ________ may occur,
17. there is a requirement to inspect the
________ of the form.

Answers to page 30: “Attentive” and “Hygiene”

ME3 Koh Yew Poh
817 SQN
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