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The operating procedure for the safety assessment of the RVSM airspaces and the height

keeping performance monitoring

Chapter 1 General rules
1.1. Objectives

This operating procedure is established in order to stipulate the implementation
procedure for the safety assessment of the RVSM airspaces and the height keeping
performance monitoring in conformity to the convention on international civil aviation,
the ICAO RVSM manual “Manual on a 300m (1000ft) vertical separation minimum
between FL290 and FL410 inclusive”, the [ICAO RMA manual “Operating procedures
and practices for regional monitoring agencies in relation to the use of a 300m (10001t)
vertical separation minimum between FL290 and FL410 inclusive” and “the licensing

standards procedure for flights in RVSM airspaces”.

1.2. Definitions of the terms used

1. “RVSM (Reduced Vertical Separation Minimum)” refers to the operation
procedure which applies 10001t vertical ATC separations for airspaces
between FL290 and FL410.

2. “RMA (Regional Monitoring Agency)” is a regional agency which monitor

the safety of the RVSM airspaces that is approved by the ICAO.

3. “Height keeping performance monitoring of the aircraft operating in
RVSM Airspaces” refers to a safety evaluation method of RMA which is
stipulated in ICAO RVSM manual (Doc 9574) and ICAO RMA manual (Doc
9937).

4. “Japan airspace safety monitoring agency (JASMA)” is a Japanese RMA in
which its office is allocated in the flight procedures and airspace
program office of the civil aviation bureau’s air traffic control division.

5. “HMU (Height Monitoring Unit)” is an on-ground unit which monitors the
height keeping performance of those aircrafts operating in RVSM airspaces.
It is equivalent of AGHME (Aircraft Geometric Height Measurement
Element) in the United States.
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The height keeping performance monitoring unit utilizing ADS-B
(Automatic Dependent Surveillance Broadcast) is an on-ground unit which
monitors the height keeping performance of aircrafts operating in

RVSM airspaces with the utilization of ADS-B. Its function is similar to
that of HMU.

“GMU (GPS-based Monitoring Unit)” is an on-board unit which monitors
the height keeping performance of those aircrafts operating in RVSM

air spaces under the GPS guidance.

“Aircraft group” refers to a group of aircrafts which is manufactured

under the same plan in considerations with the overall effect of the elements
which may disturb the accuracy of the height keeping performance.
“Subjected aircrafts” are those aircrafts in which its height keeping
performance is considered to be deteriorating as a result of height keeping
performance monitoring.

“TVE (Total Vertical Error)” is a vertical variation between the actual
pressure altitude in which the aircraft is flying and the pressure altitude
that is set by the aircraft crew.

“AAD (Assigned Altitude Deviation)” is a variation in altitude between

the transponded Mode C altitude and the altitude set by the aircraft crew.
“ASE (Altimetry System Error)” is a variation in altitude between the
pressure altitude that is designated by the aircraft crew after the
rectification by the standard atmospheric pressure and the pressure altitude
under the standard atmosphere.

“TLS (Target Level of Safety)” is an acceptable safety standard which is
agreed under the RMA of the ICAO Asia Pacific Region.



Chapter 2 Conducting the safety evaluation of the RVSM airspaces

2.1. Methods of safety evaluation of airspace
The safety evaluation of the RVSM airspaces will be carried out by JASMA to
analyze the RVSM airspaces in the Fukuoka FIR in comparison to the safety target
value (5%10”) based on ICAO Doc 9574. The safety evaluation will be conducted

quantitatively by the use of collision risk calculation model.

2.2. Parameters used for the collision risk calculation model
The collision risk calculation model is stipulated in documents such as ICAO Doc
9574 meanwhile the parameters used for calculating the probability of vertical
collisions will be based on values that is recommended by the ICAO when RVSM
was first introduced. JASMA intends to select parameters that will make calculations
for collision risk more precise and more applicable to actual conditions. This will be
done by continuously collecting numerous data relating to the height keeping

performance from aircrafts operating in the Fukuoka FIR.



Chapter 3 Conducting the height keeping performance monitoring
in the RVSM airspaces

3.1. Monitoring the height keeping performance of aircrafts
JASMA will monitor the height keeping performance of aircrafts operating in
RVSM airspaces in order to carry out safety evaluation of the RVSM airspaces.

Subjected aircrafts for monitoring is as follows.

3.2. Scheduled Flights
The operators of scheduled flights which fly over HMU operated by the CAB in its
flight plans may conduct height keeping performance monitoring without prior
coordination. This may be carried out by making horizontally straight flight for more

than 20NM above HMU as long as the conditions of other air traffic permits its flight.

3.3 Non-scheduled flights

For those operators who does not fly scheduled flights over HMU operated by the
CAB in its flight plans, a flight for height keeping performance monitoring may be
carried out after a coordination with the air traffic management center. In its
coordination, following must also be reported; date of flight, call sign, name of an
airport in which the aircraft is departing from and arriving to, route of flights, mode S
address and other necessary information. A flight for height keeping performance
monitoring may be conducted by making horizontally straight flight for more than

20NM above HMU as long as the conditions of other air traffic permits its flight.



4.1. Aircraft group

Chapter 4 Standards of height keeping performance for

aircrafts operating in RVSM airspaces

It is stipulated in documents such as ICAO Doc 9937 that the average absolute
ASE value should not exceed 80ft (25m). In addition, it is also stipulated that the

results of average absolute ASE value plus 3times the ASE standard deviation value,
should not exceed 245ft (75m). In compliance with these standards, JASMA will

statistically analyze the results of height keeping performance from the aircraft group.

4.2. Individual aircrafts

(D

2

The standards of height keeping performance for aircrafts in the aircraft
group based on ICAO Doc 9937 is that the absolute value of TVE or AAD
must be less than 300ft (90m) and the absolute value of ASE must not exceed
245ft (75m). A statistical analysis on height keeping performance of aircrafts
will be also conducted by JASMA in order to ensure these standards have
been met. However, if the absolute value of ASE statistically tends to be more
than the threshold value of 200ft (60m), the performance of an aircraft is
deemed to be deteriorating and a report will be made as noted in 5.2.2.

For those aircrafts not in the aircraft group based on ICAO Doc 9937, the
standard for absolute ASE value is not to exceed 160ft (50m). The result of
height keeping performance monitoring is statistically analyzed by JASMA
in order to ensure that the aircrafts are complying with the standard required.
If the result of an aircraft statistically tends to exceed the standard

requirement, a report will be made as noted in 5.2.2.



Chapter 5 Analyzation and reporting of the result of

height keeping performance monitoring

5.1 Analyzation of the results of height keeping performance monitoring
The results of height keeping performance monitoring which is obtained from
HMU (operated by either the civil aviation bureau of Japan or foreign RMA), height
keeping performance monitoring unit that utilizes ADS-B or GMU will be
analyzed by JASMA based on the standards noted in “chapter 4 Standards of height

keeping performance for aircrafts operating in RVSM airspaces”.

5.2. Reporting of results
5.2.1 Aircraft group
Upon receiving results on height keeping performance monitoring or results which
shows deterioration in height keeping performance from HMU or relative foreign
RMA, JASMA will make report as follows.
(1) After evaluation through meetings such as RMA conference, a report will be made

to organizations such as aircraft makers if necessary.

5.2.2 Individual aircrafts

Upon receiving results on height keeping performance monitoring or results which
shows deterioration in height keeping performance from HMU or relative foreign
RMA, JASMA will make report as follows.
(1) Specified domestic operators
A report will be made to the operator of the aircraft, flight standards division and
airworthiness division of the aviation safety and security department in accordance
with the “the report on height keeping performance monitoring in RVSM airspaces”
(2) Domestic operators excluding specified domestic operators
A report will be made to the operator of the aircraft, flight standards division and
airworthiness division of the aviation safety and security department or to the
operations division of the regional civil aviation bureau in accordance with “the
report on height keeping performance monitoring in RVSM airspaces”
(3) Others
Reports will be made to the operators not categorized in (1) or (2) and
the foreign RMA which has jurisdiction over the operator, in accordance with
“the report on height keeping performance monitoring in RVSM airspaces”,

if necessary.



5.2.3. Report of results after the second height keeping performance flight

(1) A result within the height keeping performance standards

A report, in form 1-2 (in case of foreign aircraft, form 2-2) will be received from
JASMA in accordance with the procedure noted in 5.2.2. In addition, a report in form
1-1 (in case of foreign aircraft, form 2-1) will be received, given the results of the
aircraft which has undergone a second height keeping performance flight meets the
standard required in 4.2.

(2) A result which exceeds the height keeping performance standards

A report, in form 1-2 (in case of foreign aircraft, form 2-2) will be received from
JASMA in accordance with the procedure noted in 5.2.2. Furthermore, another report
in form 1-2 (in case of foreign aircraft, form 2-2) will be received, if in case the results
of the aircraft which has undergone a second height keeping performance flight

exceeds the standard required in 4.2.



Rl —1

RVSM ZE2812 3317 2 M2k 0 3 BE HERFMERE BE s T i =

yade o GEMTE) B

JASMA  (Z2hiah e i =)

1. XISZerk
T RCODIEATE DX GATZERE O i FERERFIERE DB BIAE R A A E L £,
AT

WLZepgil, v ) — X BER

WIZEB R s T— ST FL A (16 #%)
e EEHERFE BRI E 5T, FEH B ASE

2. MR ERE RO R

TE FEHERFPEBE S AU AS B A& R T RO IRGIE L 7o G R, XF i Zepi%. ICAO Doc 9937 %\
H-5< RVSM 228k T O 22 M O i FERERFMEREIRHEME 2 2972 L TV E T

WTVE i AAD OHa%HEAS 300 ft (90 m) K T 5 Z & W N ASE DFaHEAS 245 ft (75 m)
BBZIRNT L,

3. WMTERE
GV NORSTIN
CC %85k :
HATRIEM L 2R
Mzepg e it B
T2 e AR B



Rl —2

RVSM ZE2812 3317 2 M2k 0 3 BE HERFMERE BE s T i =

yade o GEMTE) B

JASMA  (Z2hiah e i =)

1. XISZerk
T RCODIEAE DX BATZERE O i FEEMERFERE DB BIAE R A A E L £,
AT

WLZepgil, v ) — X BER

WIZEB R s T— ST FL A (16 #%)
i EEHERFE BRI E ST, 4E H B ASE

2. MR ERE RO R

ICAO Doc 9937 (253 < RVSM 2238 T O 22k D i AR MERERL MEI X, TVE XX
AAD DOHEHEDS 300 ft (90 m) Aiiii T D Z & W ONT ASE DFHEXIEAS 245 ft (75 m) %
BRINWZ L EHESNTHET,

JASMA TiX, Z OMEREELUE 2 i 7o 3 FEHERFMERE 2 FUR TN RRGIE T 2 72 D B %
ASE OFERHMEDS 200 ft & L CWET, MEEDOFER, cHRMIZSH L m EEERE DR N OfFm
DRHOLNET, WMURHEEORICE=F ) 7Ol ORITFHE 2T T ZE0,

3. WMTERE
GV NORSTIN
CC %85k :
HATRIEM L 2R
Mzepg e it B
T2 e AR B



Form 2-1

HEIGHT-KEEPING PERFORMANCE IN RVSM AIRSPACE

(Name of RMA or airframe operator)

Japan Airspace Monitoring Agency (JASMA) has been established by the International Civil
Aviation Organization (ICAO) Asia Pacific Air Navigation Planning and Implementation
Regional Group (APANPIRG) to support the safe use of the reduced vertical separation
minimum (RVSM) in the airspace of Fukuoka FIR in accordance with guidance published in
ICAO Doc 9574, Annex 6 and Annex 11.

JASMA monitors the height keeping performance of aircraft to ensure the continued integrity of

RVSM operations and to support State RVSM approval processes.

JASMA verified the monitoring data statistically in relation to the aircraft identified as below.
The altimetry system error (ASE) determined for the subject aircraft is compliant with the

ICAO requirement that the ASE of an approved aircraft is less than 245 ft in magnitude.

Operator

Aircraft type/Series/Serial number

Registration nark/Mode S address (hex)

Monitoring Measurement(s)/date/ASE

See attached document.

Yours faithfully,
Japan Airspace Safety Monitoring Agency (JASMA), Japan Civil Aviation Bureau
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Form 2-2

HEIGHT-KEEPING PERFORMANCE IN RVSM AIRSPACE

(Name of RMA or airframe operator)

Japan Airspace Monitoring Agency (JASMA) has been established by the International Civil
Aviation Organization (ICAO) Asia Pacific Air Navigation Planning and Implementation
Regional Group (APANPIRG) to support the safe use of the reduced vertical separation
minimum (RVSM) in the airspace of Fukuoka FIR in accordance with guidance published in
ICAO Doc 9574, Annex 6 and Annex 11.

JASMA monitors the height keeping performance of aircraft to ensure the continued integrity of

RVSM operations and to support State RVSM approval processes.

To be compliant with international standards, the absolute ASE of an aircraft must be minimized
and be no greater than 245 ft. JASMA has set threshold of ASE as absolute value 200 ft for
verifying the aircraft height keeping performance statistically to meet the ICAO criteria. The
subject aircraft has been monitored by JASMA HMU systems and was found to exhibit ASE
values in magnitude greater than 200 ft. Statistics suggest that this measurement indicates that
the aircraft may not be compliant with the height-keeping accuracy requirements for RVSM
airspace. It is therefore requested that an immediate investigation be undertaken into this
discrepancy and that the necessary arrangements be made for a (repeat) measurement at the

earliest opportunity, following any rectification or inspection of the altimetry system.

Operator

Aircraft type/Series/Serial number

Registration nark/Mode S address (hex)

Monitoring Measurement(s)/date/ASE

For a detailed explanation on the height-keeping requirements you may wish to refer to (JAA
TGL 6, FAA AC91-RVSM, or other appropriate document).
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See attached document.
Thank you for your continued cooperation.

Yours faithfully,
Japan Airspace Safety Monitoring Agency (JASMA), Japan Civil Aviation Bureau
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