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Thirty-First Meeting of the

Informal South Pacific ATS Co-ordinating Group
(ISPACG/31)

Hawaii, USA

6 to 9 March 2017
Agenda Item 4, Review Open Action Items, AI 25-2, Speed Variation Concern
Un-Announced Speed Changes in the Oakland Oceanic Flight 
Information Region (KZAK FIR)
Presented by the United States (U.S.) Federal Aviation Administration (FAA)
SUMMARY

This paper provides an update on implementation of operator notification procedures for unannounced speed changes within the Pacific Oceanic Flight Information Regions
1.
INTRODUCTION

1.1. Aircraft speed changes that are not requested or announced to air traffic control (ATC) can place an unacceptable risk on separation minima.  Future Air Navigation System (FANS) 1/A equipped aircraft may be separated by as little as 30 nautical miles (NM) laterally and longitudinally.  When aircraft make a speed change and do not advise ATC, longitudinal separation can erode quickly.  Data shows that aircraft are frequently making Mach speed changes of Mach .04 or greater and not advising ATC.  A Mach speed change of M.04 equates to a change of around 26 knots.  In the Oakland FIR, a 10 minute reporting rate is used for all Automatic Dependent Surveillance – Contract (ADS-C) aircraft applying an Required Navigation Performance (RNP)4 30 NM separation standard.  If an aircraft makes a speed change of M.04/26 knots, ATC separation can erode by 4.33 NM before the next ADS-C report can make ATC aware of the speed change.  A 4.33 NM erosion is roughly 14 percent of the separation minima, which creates a significant safety risk.

1.2. In order to manage speed changes in the North Atlantic (NAT), all turbojet aircraft in the NAT are assigned a fixed Mach speed in the oceanic clearance that is issued to aircraft before entry into the NAT area.  This practice is governed by the following provision in the NAT section of the Regional Supplementary Procedures (SUPPs, Doc 7030): 


6.1.1.7 The ATC-approved true Mach number shall be included in each clearance given to subsonic turbo-jet aircraft operating within Bodo Oceanic, Gander Oceanic, New York Oceanic, Reykjavik, Santa Maria Oceanic and Shanwick Oceanic control areas.  

1.3. Iceland recently presented a paper at the NAT Air Traffic Management (ATMG) meeting on the Speed Distribution of Aircraft that have an Assigned Mach Speed (see Attachment 1).  

1.3.1.  The paper analyzed the speed information in ADS-C periodic reports and compared them to aircraft assigned fixed Mach speeds.  The paper indicated, “Aircraft manufacturers have stated that the reported Mach speed in ADS-C reports is instantaneous speed and not the target speed of the aircraft.  It has been stated that because the reported Mach speed is instantaneous, it could not be relied on for separation and fix-time calculations since it will show fluctuations from the target speed and may show significant fluctuations in some cases, such as when the aircraft encounters turbulence (target speed = the speed that the aircraft is striving to maintain).”

1.3.2. The data set in the Iceland paper was from 12,234 flights and 92,284 periodic ADS-C reports.  The data showed that 95% of the ADS-C reports were within, plus or minus .01 Mach, from the ATC cleared static Mach speed.  Additionally, 99.99% of the ADS-C reports were within, plus or minus .02 Mach, from the ATC cleared static Mach speed.  

1.3.3. The data from the Iceland paper shows that Mach speed assignments can be very effective in managing aircraft speeds.  It also shows that 95% of ADS-C reports fall within .01 Mach of their cleared Mach speed assignment, which means that Mach speed fluctuation in ADS-C reports falls within .01 Mach most of the time.

1.4. While fixed Mach speed assignments can be effective in managing aircraft speeds, they are not as efficient because they cause extra fuel burn.  Most aircraft in the Pacific utilize Cost Index or Econ mode to manage their speed.  Cost index or Econ modes leads to a very gradual slowing of the aircraft speed as the weight of the aircraft is reduced.  These gradual speed changes do not place a risk to safety.  It is the abrupt large speed changes without advising ATC that occur when an aircraft encounters turbulence, slows to meet an airport curfew, or other pilot commanded large speed change events, that pose a risk to safety.

1.5. The FAA has presented data on the risks of unannounced speed changes to International Civil Aviation Organization (ICAO), Informal South Pacific Air Traffic Control Coordinating Group (IPACG), and ISPACG meetings.  
2.
DISCUSSION

2.1  
Over the entire 2016 year, Oakland Air Route Traffic Control Center (ARTCC) analyzed the first 10 days of every month to study how many unannounced speed changes were taking place in the KZAK FIR.  The total number of unannounced speed changes for 2016 was 1289.
.
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Below is an example of one airline and the information that is forwarded to the airline and Flight Standards.

	A (Code)
	13
	 WX
	 Total
	 

	 1227
	12/3/2016
	 
	1
	0.05

	 1227
	12/6/2016
	1
	1
	0.04

	 1292
	12/4/2016
	 
	2
	0.05

	 15
	12/6/2016
	 
	1
	0.04

	 1580
	12/5/2016
	 
	2
	0.05

	 200
	12/9/2016
	 
	1
	0.04

	 2147
	12/10/2016
	 
	1
	0.04

	 218
	12/4/2016
	 
	1
	0.04

	 534
	12/2/2016
	 
	1
	0.04

	 87
	12/9/2016
	 
	1
	0.04

	 98
	12/6/2016
	 
	1
	0.05


Below is the de-identified data for 2016.
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R  44312504124535

T  453221054266554

P  21000000120410

W  0000000100102

AB41512226640841

WW 1010000000002

J  3513468914920114106

E  0000000100124

ZA0000000002103

AJ0000000000000

F  22413528452038

CR0000000020002

DB10020221211315

DZ0000000000000

CW0000000001023

AM0000000100012

Q  0000000103037

AC0000000001506

CY0000000001102

L  138158396687338124

H  03001000214011

S  26631417276954

X  0000000101305

GA23102013339128

CG0000000100001

DA7684538365141988

G  125047957281868

ZR0000000001001

N  0010000000001

D  6121384571810131211119

MIL11141033771113161314122

DK0000000200002

DJ9494579359141019134

B  00222155342329

BW75742600003438

O  0220101000017

DE0000000000101

V  01112132115725

A  12663249321081378

Y  000000001401116

AL0000000011002

DG0000000100001

DY0000000000011

ZB0000000000011

Total919011551528686144951381342071289


2.2  
Oakland ARTCC has issued a Notice to Airman (NOTAM) that addresses this issue.  


 A1613/16 - ATTN ALL AIRCREWS -NEW PROCEDURAL REQUIREMENT FOR FLIGHTS OPERATING IN OAKLAND OCEANIC CONTROL AREA (KZAK) IN ORDER TO SUPPORT COST INDEX OR ECON SPEEDS AND MAINTAIN ATC SEPARATION SPACING AIRCREWS ARE REQUIRED TO USE THE FOLLOWING PROCEDURES IN THE KZAK FIR.  A PILOT MUST INFORM ATS EACH TIME THE CRUISING MACH NUMBER VARIES OR IS EXPECTED TO VARY BY A VALUE EQUAL TO OR GREATER THAN 0.02 MACH FROM: (1) THE MACH NUMBER AT FIR ENTRY; OR


(2) ANY SUBSEQUENT SPEED CHANGE NOTIFIED TO ATC IN FLIGHT


IF YOU HAVE ANY QUESTIONS CONTACT DUSTIN BYERLY (510)745-3543.


This NOTAM has been in place for the entire 2016 and the number of events continues to rise.  It was the hope that having such a NOTAM in place would lessen the number of events.

2.3  
ICAO Annex 2 has changed the verbiage in 3.6.2.2 that more closely aligns with the current KZAK NOTAM.


Deviation from Mach number/true airspeed: if the sustained Mach number/true airspeed at cruising level varies by plus or minus Mach 0.02 or more, or plus or minus 19 km/h (10 kt) true airspeed or more from the current flight plan, the appropriate air traffic services unit shall be so informed
2.4  
Oakland ARTCC will continue to try to work with the operators to reduce the number of un-cleared speed changes and gain more compliance with the procedure.
3.
ACTION BY THE MEETING

3.1
 The meeting is invited to note the information provided, and
3.2
Work together with ANSPs to eliminate unannounced speed changes.
3.3
Recommend to the regulatory bodies of each Pacific ANSP to publish a SAFO or equivalent that highlights to operators the important safety implications of unannounced speed changes.
_1547889974.xls
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Data

		Unannounced Speed Changes																																Unannounced Speed Changes Attributed to Weather

		Operator		Code		16-Jan		16-Feb		16-Mar		16-Apr		16-May		16-Jun		16-Jul		16-Aug		16-Sep		16-Oct		16-Nov		16-Dec		Total				Operator		Code		16-Jan		16-Feb		16-Mar		16-Apr		16-May		16-Jun		16-Jul		16-Aug		16-Sep		16-Oct		16-Nov		16-Dec

		AAL		R		4		4		3		1		2		5		0		4		1		2		4		5		35				AAL		R		4		0		1		0		0		0		0		1		0		1		1		0

		AAR		T		4		5		3		2		2		10		5		4		2		6		6		5		54				AAR		T		1		0		0		1		1		0		0		1		1		3		2		1

		ACA		P		2		1		0		0		0		0		0		0		1		2		0		4		10				ACA		P		2		3		0		0		0		0		0		0		1		2		0		0

		ACI		W		0		0		0		0		0		0		0		1		0		0		1		0		2				ACI		W		0		0		0		0		0		0		0		0		0		0		1		0

		AJX		AB		4		1		5		1		2		2		2		6		6		4		0		8		41				AJX		AB		1		1		1		0		0		0		0		1		2		1		0		1

		AMX		WW		1		0		1		0		0		0		0		0		0		0		0		0		2				AMX		WW		0		1		0		0		0		0		0		0		0		0		0		0

		ANA		J		3		5		13		4		6		8		9		14		9		20		11		4		106				ANA		J		1		4		1		0		1		0		0		4		4		6		6		1

		ANZ		E		0		0		0		0		0		0		0		1		0		0		1		2		4				ANZ		E		0		0		0		0		0		0		0		0		0		0		1		2

		ASA		ZA		0		0		0		0		0		0		0		0		0		2		1		0		3				ASA		ZA		0		0		0		0		0		0		0		0		0		1		0		0

		BVR		AJ		0		0		0		0		0		0		0		0		0		0		0		0		0				BVR		AJ		0		0		0		0		0		0		0		0		0		0		0		0

		CAL		F		2		2		4		1		3		5		2		8		4		5		2		0		38				CAL		F		1		0		1		1		0		0		0		3		3		0		0		0

		CAO		CR		0		0		0		0		0		0		0		0		2		0		0		0		2				CAO		CR		0		0		0		0		0		0		0		0		0		0		0		0

		CES		DB		1		0		0		2		0		2		2		1		2		1		1		3		15				CES		DB		0		0		0		0		0		0		0		1		2		0		3		2

		CHH		DZ		0		0		0		0		0		0		0		0		0		0		0		0		0				CHH		DZ		0		0		0		0		0		0		0		0		0		0		0		0

		CKK		CW		0		0		0		0		0		0		0		0		0		1		0		2		3				CKK		CW		0		0		0		0		0		0		0		0		0		0		0		0

		CKS		AM		0		0		0		0		0		0		0		1		0		0		0		1		2				CKS		AM		0		0		0		0		0		0		0		0		0		0		0		0

		CPA		Q		0		0		0		0		0		0		0		1		0		3		0		3		7				CPA		Q		0		1		2		0		0		0		0		0		0		0		0		3

		CSC		AC		0		0		0		0		0		0		0		0		0		1		5		0		6				CSC		AC		0		0		0		0		0		0		0		0		0		1		5		0

		CSN		CY		0		0		0		0		0		0		0		0		0		1		1		0		2				CSN		CY		0		0		0		0		0		0		0		0		0		0		0		0

		DAL		L		13		8		15		8		3		9		6		6		8		7		3		38		124				DAL		L		3		4		6		0		0		0		0		6		2		1		1		20

		EVA		H		0		3		0		0		1		0		0		0		2		1		4		0		11				EVA		H		0		0		0		0		0		0		0		0		0		1		4		0

		FDX		S		2		6		6		3		1		4		1		7		2		7		6		9		54				FDX		S		0		1		0		3		0		0		0		0		0		1		0		0

		FJI		X		0		0		0		0		0		0		0		1		0		1		3		0		5				FJI		X		0		0		0		0		0		0		0		1		0		1		3		0

		GA		GA		2		3		1		0		2		0		1		3		3		3		9		1		28				GA		GA		3		1		1		0		1		0		0		0		0		1		7		6

		GTI		CG		0		0		0		0		0		0		0		1		0		0		0		0		1				GTI		CG		0		0		0		0		0		0		0		1		0		0		0		0

		HAL		DA		7		6		8		4		5		3		8		3		6		5		14		19		88				HAL		DA		1		1		1		1		0		0		0		1		2		0		5		7

		JAL		G		1		2		5		0		4		7		9		5		7		2		8		18		68				JAL		G		0		0		0		0		1		0		0		0		3		1		5		14

		JNA		ZR		0		0		0		0		0		0		0		0		0		1		0		0		1				JNA		ZR		0		0		0		0		0		0		0		0		0		1		0		0

		JST		N		0		0		1		0		0		0		0		0		0		0		0		0		1				JST		N		0		0		0		0		0		0		0		0		0		0		0		0

		KAL		D		6		12		13		8		4		5		7		18		10		13		12		11		119				KAL		D		0		1		0		2		1		0		0		7		6		5		5		7

		MIL		MIL		11		14		10		3		3		7		7		11		13		16		13		14		122				MIL		MIL		3		2		0		1		2		0		0		5		8		9		8		3

		PAC		DK		0		0		0		0		0		0		0		2		0		0		0		0		2				PAC		DK		0		0		0		0		0		0		0		0		0		0		0		0

		PAL		DJ		9		4		9		4		5		7		9		35		9		14		10		19		134				PAL		DJ		2		0		2		0		0		0		0		24		0		11		6		5

		QFA		B		0		0		2		2		2		1		5		5		3		4		2		3		29				QFA		B		0		0		1		2		1		0		0		2		3		4		2		2

		ROU		BW		7		5		7		4		2		6		0		0		0		0		3		4		38				ROU		BW		2		3		2		0		0		0		0		0		0		0		0		2

		SIA		O		0		2		2		0		1		0		1		0		0		0		0		1		7				SIA		O		0		0		0		0		1		0		0		0		0		0		0		0

		SOO		DE		0		0		0		0		0		0		0		0		0		0		1		0		1				SOO		DE		0		0		0		0		0		0		0		0		0		0		0		0

		THT		V		0		1		1		1		2		1		3		2		1		1		5		7		25				THT		V		0		1		0		1		1		0		0		0		0		1		4		4

		UAL		A		12		6		6		3		2		4		9		3		2		10		8		13		78				UAL		A		3		3		1		0		0		0		0		0		0		4		5		1

		UPS		Y		0		0		0		0		0		0		0		0		1		4		0		11		16				UPS		Y		0		0		0		0		0		0		0		0		0		0		0		2

		VJT		AL		0		0		0		0		0		0		0		0		1		1		0		0		2				VJT		AL		0		0		0		0		0		0		0		0		0		0		0		0

		VOZ		DG		0		0		0		0		0		0		0		1		0		0		0		0		1				VOZ		DG		0		0		0		0		0		0		0		0		0		0		0		0

		VRD		DY		0		0		0		0		0		0		0		0		0		0		0		1		1				VRD		DY		1		0		0		0		0		0		0		0		0		0		0		1

		WJA		ZB		0		0		0		0		0		0		0		0		0		0		0		1		1				WJA		ZB		0		0		0		0		0		0		0		0		0		0		0		0

		Total				91		90		115		51		52		86		86		144		95		138		134		207		1289				Total-WX				28		27		20		12		10		0		0		58		37		56		74		84

		Operator		Code		16-Jan		16-Feb		16-Mar		16-Apr		16-May		16-Jun		16-Jul		16-Aug		16-Sep		16-Oct		16-Nov		16-Dec

		AAR		T		4		5		3		2		2		10		5		4		2		6		6		5

		ANA		J		3		5		13		4		6		8		9		14		9		20		11		4

		DAL		L		13		8		15		8		3		9		6		6		8		7		3		37

		FDX		S		2		6		6		3		1		4		1		7		2		7		6		9

		HAL		DA		7		6		8		4		5		3		8		3		6		5		14		19

		JAL		G		1		2		5		0		4		7		9		5		7		2		8		18

		KAL		D		6		12		13		8		4		5		7		18		10		13		12		11

		MIL		MIL		11		14		10		3		3		7		7		11		13		16		13		14

		PAL		DJ		9		4		9		4		5		7		9		35		9		14		10		19

		UAL		A		12		6		6		3		2		4		9		3		2		10		8		13

		Type		16-Jan		16-Feb		16-Mar		16-Apr		16-May		16-Jun		16-Jul		16-Aug		16-Sep		16-Oct		16-Nov		16-Dec

		Total Unannounced Speed Changes		91		90		115		51		52		86		86		144		95		138		134		207

		Total Speed Changes Attributed to WX		28		27		20		12		10		0		0		58		37		56		74		84

		Percentage of Speed Changes Attributed to WX		30.77%		30.00%		17.39%		23.53%		19.23%		0.00%		0.00%		40.28%		38.95%		40.58%		55.22%		40.58%
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		AAL		R

		AAR		T

		AAY		ZC

		ABW		ZP

		ACA		P

		ACI		W

		AEA		EE

		AFL		DV

		AFR		AA

		AIB		VV

		AJX		AB

		AMX		WW

		ANA		J

		ANZ		E

		ARA		DL

		ASA		ZA

		ASY		AE

		AUA		CF

		AVA		DQ

		AWE		SS

		AZA		ZZ

		BAW		FF

		BER		HH

		BLX		BK

		BMW		DR

		BOE		CP

		BOM		BY

		BOX		DN

		BPA		DS

		BVR		AJ

		BWA		BT

		CAB		CS

		CAL		F

		CAO		CR

		CCA		CT

		CES		DB

		CFC		AD

		CFG		BH

		CHH		DZ

		CKK		CW

		CKS		AM

		CLX		CL

		CMB		AN

		CMI		U

		CMV		AR

		CNV		CX

		COA		M

		CPA		Q

		CRL		LL

		CRV		DT

		CSC		AC

		CSN		CY

		CTM		ZJ

		CUB		AX

		CWC		BM

		CXA		ZG

		DAL		L

		DAS		BZ

		DER		AH

		DHK		DU

		DLH		GG

		EDG		ZQ

		EDW		QQ

		EIN		AV

		EJM		AO

		ELY		YY

		ETD		CB

		ETH		CE

		EVA		H

		EVE		BC

		FDX		S

		FIN		BD

		FJI		X

		FWI		CV

		GA		GA

		GAF		BN

		GEC		AT

		GIA		ZI

		GLF		CZ

		GTI		CG

		GWL		CU

		HAL		DA

		IBE		BB

		ICV		BG

		IWD		CI

		JAF		BP

		JAI		CK

		JAL		G

		JAZ		C

		JNA		ZR

		JST		N

		KAC		CH

		KAL		D

		KIW		AF

		KLM		II

		LAE		AY

		LAN		AK

		LCO		AZ

		LOT		BE

		LVG		KK

		MAS		DC

		MGE		ZD

		MIL		MIL

		MLM		BU

		MMD		ZS

		MOV		BS

		MPD		OO

		MPH		DF

		MSR		CD

		MXA		RR

		NAX		BA

		NCA		DH

		NCR		ZO

		NJE		CM

		NOS		ZN

		NVR		CO

		NWA		I

		NWS		BI

		OAE		ZT

		OBS		AW

		ORB		AU

		PAC		DK

		PAL		DJ

		PLM		AS

		PVJ		AI

		QFA		B

		QTR		CJ

		RAM		BQ

		RBA		AP

		RCH		DW

		ROU		BW

		RZO		BR

		SAA		CC

		SAM		BX

		SCO		ZU

		SIA		O

		SLM		UU

		SOO		DE

		SQC		CN

		SVA		CA

		SVW		BL

		SWA		DX

		SWR		MM

		SXA		ZE

		TAM		JJ

		TAP		PP

		TAY		BJ

		TBJ		AG

		TCX		NN

		TFL		BV

		THA		Z

		THT		V

		THY		CQ

		TOM		AQ

		TSC		DM

		TSO		DP

		TUI		ZM

		TWJ		BO

		UAE		XX

		UAL		A

		UPS		Y

		US MIL		ZF

		VAU		K

		VCV		BF

		VIR		DD

		VJT		AL

		VKG		ZL

		VOZ		DG

		VRD		DY

		WJA		ZB

		XAX		ZV

		XLF		TT

		YZR		ZH






