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1 Background to the Causal Explanation of Incidents

teleological

hazards accidents







if I go to the store in this heavy
rain, I will get soaked, despite my umbrella. So I won’t go

practical
A cause is a deficiency the correction, elimination, or

avoidanceorwhichwould likely havepreventedormitigated themishapdamageor significant
injuries.



2 A Narrative Incident Report

The deadliest “friendly fire” incident of thewar in Afghanistanwas triggered in December by the sim-
ple act of a U.S. Special Forces air controller changing the battery on a Global Positioning System
device he was using to target a Taliban outpost north of Kandahar, a senior defence official said yes-
terday.

Three special forces soldiers were killed and 20 were injured when a 2,000-pound, satellite-guided
bomb landed, not on the Taliban outpost, but on a battalion command post occupied by American
forces and a group of Afghan allies, including Hamid Karzai, now the interim primeminister.

The U.S. Central Command, which runs the Afghanwar, has never explained how the coordinates got
mixed up or who was responsible for relaying the U.S. position to a B-52 bomber, which fired a Joint
Direct Attack Munition (JDAM...) at the Americans.

But the senior defence official explained yesterday that the Air Force combat controller was using a
Precision Lightweight GPS Receiver, known to soldiers as a “plugger” ... to calculate the Taliban’s
coordinate for the attack. The controller did not realise that after he changed the device’s battery,
the machine was programmed to automatically come back on displaying coordinates for its own lo-
cation, the official said.

Minutes before the fatal B-52 strike, which also killed 5 Afghan opposition soldiers and injured 18
others, the controller had used the GPS receiver to calculate the latitude and longitude of the Taliban
position in minutes and seconds for an airstrike by a Navy F/A-18, the official said.

Then, with the B-52 approaching the target, the air controller did a second calculation in “degree
decimals” required by the bomber crew. The controller had performed the calculation and recorded
the position, the official said, when the receiver battery died.

Without realizing themachinewas programmed to come back on showing the coordinates of its own
location, the controllermistakenly called in the American position to the B-52. The JDAM landedwith
devastating precision.....

..... the official said the incident shows that the Air Force and Army have a serious training prob-
lem that needs to be corrected. “We need to know how our equipment works; when the battery is
changed, it defaults to his own location,” the official said. “We’ve got tomake sure our people under-
stand this.”



3 Structuring the Narrative

Unique Identifiers

Principle 1

The accident aircraft, G-ZZZZ, was damaged. Its main gear was detached and its nose was
crumpled on impact with a lowwall

its

The aircraft G-ZZZZ was damaged. Themain gear of G-ZZZZ was detached and the nose of G-ZZZZ
was crumpled on impact with a lowwall

A U.S. Special Forces air controller

[T]he Air Force combat controller

The controller

The air controller

the Air Controller.

Global Positioning System device

Precision Lightweigh GPS Receiver



“plugger”

PLGR

device

machine

GPS receiver

receiver

PLGR

Separating Factors

Principle 2

and
but however

Themain gear of G-ZZZZ was detached and the nose of G-ZZZZ was crumpled on impact with a low
wall

and

Themain gear of G-ZZZZ was detached.

The nose of G-ZZZZ was crumpled on impact with a lowwall.

and then

Without realising themachinewas programmed to come back on showing the coordinates of its own
location, the controller mistakenly called in the American position to the B-52.

Without realizing the PLGR was programmed to come back on showing the coordinates of the PLGR
location, the Air Controller mistakenly called in the PLGR location to the B-52.





The nose of G-ZZZZ hit a lowwall.

The collision with the lowwall crumpled the nose of G-ZZZZ.

hit crumpled
low wall

low wall number 1 lowwall number 2

the collision

was crumpled
crumplednose The

nose of G-ZZZZwas crumpled

Principle 4

the deadliest ... incident ...... was triggered... by
the simple act of [changing the battery on a PLGR]”

Processes

The crew performed the before-landing check-list





Principle 8

A U.S. Special Forces air controller changed the battery on a ... device he was using

The Air Controller changed the battery on the PLGR

Assumption: The Air Controller changed the battery on the PLGR

The U.S. Central Command, which runs the Afghanwar, has never explained how the coordinates got
mixed up or who was responsible for relaying the U.S. position to a B-52 bomber......

never explained
after



Summary of Factor-Derivation Principles

Principle 1:

Principle 2:

Principle 3:

Principle 4:

Principle 5:

Principle 6:

Principle 7:

Principle 8:



4 Using SERAS® Reporter to Isolate the Factors

Proceed

narrative







Assumption:













The Counterfactual Test

necessary causal factor

Counterfactual Test (CT):

A occurred

B occurred

had A not occurred, B would not have occurred either.

had A not occurred, B would not have occurred either





(8) The air controller had performed the calculation and recorded the position, when the PLGR
battery died.

The air controller performed the calculation and recorded the position.

The PLGR battery died.

Calculation-1 Calculation-2. Calculation-
1 Calculation-2

The air controller performed Calculation-1 for the F/A-18 aircraft.
Calculation-1 was in minutes-and-seconds units.
The F/A-18 aircraft requires target positions in minutes-and-seconds units.
The air controller performed Calculation-2 for the B-52 bomber aircraft.
Calculation-2 was in degree-decimal units.
The B-52 bomber aircraft requires target positions in degree-decimal units.

the PLGR battery died



Assumption: The air controller thought he was calling in the Taliban position.

(12): The PLGR resumedafter battery change showing the Allied position.

(14): Assumption: The air controller thought he was calling in the Taliban position.

(1): The air controller changed the battery on the PLGR.

(5): The air controller did not realise that after he changed the PLGR’s battery, the PLGR was
programmed to automatically come back on displaying coordinates for its own location.



need to know how our equipment works





the PLGR battery died

(13): The PLGR battery died.

(6) and (7):



the air controller had
performed Calculation-2 and recorded the position.







6 Stopping Rules and the Causal Completeness Test

What We Have Accomplished So Far

Stopping Rules and the Causal Completeness Test

stopping rule

You are communicating own-position.
Do you really want to do this?



standard attack procedures were
followed necessitated

Causal Completeness Test

Newtonian mechanics

standard operating procedures

⁷





Acknowledgements


	Background to the Causal Explanation of Incidents
	A Narrative Incident Report
	Structuring the Narrative
	Using SERAS® Reporter to Isolate the Factors
	Developing the Causal Analysis with the SERAS® Analyst Tool
	Stopping Rules and the Causal Completeness Test

