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Panel on Economic Development 
Follow-up to the Meeíing on 24 March 2016 

1 refer to your letters dated 7 April 2016 and 14 April 2016 requesting 
for a copy of the report of the “snapshot" review done by the National Air 
Traffic Services (NATS) for the new Air Traffic Management System (ATMS) in 
December 2015. Further to our reply of28 Apri12016, 1 am pleased to provide 
a copy of the “snapshot" review report together with the latest report on the 
overall readiness of the operational transition of Stage 1 of the phased functional 
implementation (PFI) of the ATMS. The two reports are attached at 
Annexes A & B for Members' reference. 

NATS' “Snaoshot" Review under an “All-in-one" Aooroach 

2. NATS, the independent consultant from the United Kingdom (UK) 
engaged by the Transport and Housing Bureau (THB), completed a “snapshot" 
review, based on the situation as at December 2015, on the system technical 
aspects, operations and training documents of the new ATMS under an 
“all-in吋ne" approach. An “all-in-one" approach means complete 
implementation ofthe new ATMS in one-go by June 2016. 
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3. In this “snapshot" review, which was conducted in December 2015 
and under the assumption of an “a11-in-one" approach, NATS concluded that the 
engineering aspect of the ATMS was on par with good practice in Air Traffic 
Control (ATC) centres in other jurisdictions, such as the UK and Singapore. A 
few observations were noted at the time (i.e. December 2015), mainly relating to 
the documentation of engineering plans, and reports and procedures for system 
maintenance in the long run. On the human factor aspect, NATS observed that 
there were some aspects that had to be refined to cater for user preference and 
operational effectiveness. Members may notice that in paragraph 18 of the 
Executive Summary, NATS commented that: 

“NATS hαsαssessed the ove，γα:ll ope，γαtionα1γeαdiness of the ATMS 
system αt December 2015 for Dαy1 廿α:nSl討on in June 2016 αs Amber. 

This should be interpγeted αs the overαII operαtional γeαdiness bαsed 

on the st，叫us of contributing factors αt December 2015 is αt medium 
risk. lt is normal pγαcticefoγ the pγoject to complete the αssociα:ted 

coγγective αctions within α cleαγly defined period (to be αgγeed with 
γelevαntstαkeholders) to mα:nαrge αnd reduce this γisk. JJ 

4. In its overa11 assessment, NATS stated that the number and level of 
observations and recommendations noted at the relevant time i.e. December 
2015, were not unusual in , relation to their experience of ATC transitions 
elsewhere at a similar stage of development. NATS also noted in the report 
that “ [b]y successfu11y implementing the changes initiated by the Civil Aviation 
Department (CAD) and addressing the recommendations raised by NATS, it is 
expected that the Human Pactors and overa11 operational readiness will be 
improved." This is testified by NATS in its latest report (see paragraph 6 
below). 

5. Based on the review, NATS confirmed that the system engineering of 
the new ATMS was safe, stable and reliable. NATS further recommended the 
PPI of the new system as it would a110w more time for staff to familiarise 
themselves with the system's functions and operations in phases, and help 
minimise the risk of providing 臼11 如lctional services during the typhoon season 
which would induce additional workload and pressure on ATC staff. The PPI 
approach was accepted by CAD. In accepting NATS' recommendation, CAD 
has considered, among others, the views of ATC staff who supported a phased 
approach as it would enhance staff confidence and relieve their pressure. The 
adoption of PPI was reported to the LegCo Panel on Economic Development 
(ED Panel) on 24 March 2016, and Memb,ers genera11y agreed with the PFI 
based on the “safety first" principle. 
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NATS' Sta!!e 1 Studv under PFI 

6. To further assess and plan for the rolling out of the ATMS under PFI, 
THB engaged NATS to conduct a further study. This study comprises two 
stages. Stage 1 assessment mainly focuses on the readiness of the Control 
Tower for operational transition targeted in June 2016, whereas Stage 2 
assessment (which has yet to commence) will cover the subsequent transition of 
the new Air Traffic Contr;ol Centre. NATS' report on the Stage 1 assessment 
has just been finalised and accepted by THB. The report is a comprehensive 
and holistic review of the latest stage of readiness of the new ATMS under PFI. 
As pointed out by NATS in the PFI Stage 1 repo此， all recommendations for the 
purposes of PFI Stage 1 configuration have been addressed by CAD. These 
include all engineering documentation related items, as well as human factor 
aspect on user preference and operational effectiveness enhancement items such 
as font size, audio alert sounds for different situations, overlapping of aircraft 
data label on-screen, etc. Members may wish to note NATS' remark in the PFI 
Stage 1 report that : 

“Pγevious α:nαlysis r﹒αùed γecommendα:tions for CAD ωαddress. 

NATS hαs found thα't， αsα result of the continued good work within the 
CAD delive門， αII recommendαtions for the purposes of P FI Stage 1 
configuration hα:ve been addressed. It is αlso noted thαt CADhαs been 
αddressing the remαining recommendations thαt do not 吋rect he PFI 
Sta那 lα'l1d Gl吧。n trackfoγ closure. JJ 

In other words, among the recommendations of NATS for CAD under the 
“all-in吋ne" approach made in December 2015 , those relating to the PFI Stage 1 
have been addressed while the rest are confirmed by NATS to be on track for 
closure. 

7. Members may wish to note the concluding remark of NATS which 
reads: 

"NATS compliments CAD on the α:mount of work cα:rried out to α 

det，α:iled level in prepαrαtion for PFI. NATS believes CAD hαsαn 
overαII robust， αchievα:ble pZαn αnd αrpproαch to the phαsed trα:nsition of 
the new ATMS. The body of evidence provided to NATS hαs 

demonstrated thα:t CAD is αddressing the P FI scheme in α prαctical α:nd 
complete mαnner. As CAD hαs presented the progress, clαim αnd 

suppoγting documentα:tion for the overαII PFI prαcticality αccording to 
the CAE (i. e. Cl，α:im， Argument， α:nd Evidence; e.χq;lα:nα'tory note αdded) 
model, NATS is sα:tisfied thαt CAD is on track to commence in June 
2016." 
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THB's View 

8. THB has accepted NATS' PFI Stage 1 report, noting that CAD is in 
the final stage of prepa1'ation for the initial ope1'ational transition of the North 
Aerodrome Cont1'ol Towe1'. F 0 1' the only two 1'ecommendations made in the 
report (see paragraph 6 of the repo此's executive summary), NATS is satisfied 
that CAD has actions in place to address them. On this, NATS further 
confirmed on 25 May 2016 that the two issues were closed. As 1'egards the 
“ living documents" (1'eferred to in S1.5 and S1.6 ofthe 1'eport), NATS noted that 
these are well-managed and within the established p1'ocess by CAD. . On 
25 May 2016, NATS advised that it expects closure of the two “ living 
documents" p1'io1' to commencing PFI, planned fo1' June 2016. 

9. Membe1's a1'e invited to note the two 1'eports and information set out 
above. 

Yours since1'e旬，

( Ms J oyce Chan ) 
fo1' Sec1'etary fo1' Transport and Housing 

Encl. 

c.c. Hon James TIEN Pei. 
Membe1's oft血he Panel on Economic Development 
Di1'ecto1'-General ofCivil Aviation (fax no. 2501 0640) 
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Document Protection Statement 

The circulation of NATS Protectively Marked Information outside NATS is restricted. 
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Every effort should be made to prevent any unauthorised access to this information and 
to dispose of it securely when no longer required. 

NATS is not a public body and therefore has no duty under Freedom of Information Act 
(FOIA) and Environmental Information Regulations (EIR) to release information. NATS 
does however appreciate that other organ isations that receive NATS information could be 
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noted that the accuracγof any output is directlγlinked to the accuracy of the supplied 
data and information. 

Save where expressly agreed otherwise in writing and so far as is permitted by law, 
NATS disclaims all liability arising out of the use of this material by the recipient or any 
third pa此y.
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permission of NATS. 
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Glossary 

AR阿

AT3 

ATC 

ATCC 

ATCO 

ATMS 

CAD 

CJS 

COTS 

DB 

EFS 

ENG 

FDL 

HF 

HK 

HKSAR 

H阿I

I/B 

ICAO 

Availability, Reliability and Maintainability 

AutoTrac III 

Air Traffic Control 

Air Traffic Control Centre 

Air Traffic Control Officer 

Air Traffic Management System 

Hong Kong Civil Aviation Department 

Controller Jurisdiction 

Commercial Off The Shelf 

Data Block 

Electronic Flight Strip 

Engineering 

Flight Data List 

Human Factors 

Hong Kong 

Hong Kong Special Administration Region 

Human Machine Interface 

Inbound 

International Civil Aviation Organisation 

/v.后2、:TS

iFACTS 
NATS Area Control Toolset (Conflict detection & resolution, task 
Prioritisation, what if analysis) 

iTEC 

ITTF 

MSAW 

RAG 

RBL 

SA 

SAF 

SARP 

SESAR 

SIT 

SME 

STCA 

SUA 

TCC 

Interoperability Through European Collaboration 

Implementation and Transition Task Force 

Minimum Safe Altitude Warning 

Red/Amber/Green Review 

Range and Bearing Li ne 

Situational Awareness 

Safety 

standards & Recommended Practices 

single European SkγATM Resea rch 

situational Awareness (display) 

Subject Matter Expe內

short Term Conflict Ale吋

Special Use Airspace 

Traffic Condition for Controller 
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THB Transport and Housing Bureau 

TWR Tower 

UFS Ultimate Fall-back System 

Assumed Knowledge 
This document assumes the reader has knowledge of air traffic control and airp。此 operations

and is familiar with the project methodology detailed in Reference 1. It also assumes the 
reader would be familiar with basic terminologies for the subjects involved. Where acronyms 
are used, they are listed in the glossary or explained in the text. 
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Executive Summary 
Con text 

1. CAD is in the process of transitioning their ATC operations onto a new Air Traffic 
Management Sγstem (ATMS). The ATMS supp。此5 Tower, ApproachjDeparture, Terminal 
and Area operations. CAD have contracted Raytheon to supply, install and commission the 
system. CAD has been delivering ATC conversion training sessions, as well as fine
tuningjdeveloping the associated ATC and engineering proceduresjplans to complete its 
safetγcase repo此 and enable operational readiness for transition, currently planned for 
June 2016. 

2. NATS were employed by Transport and Housing Bureau (THB) to undertake an independent 
(snapshot) assessment of the operational readiness for transition of the new ATMS at 
December 2015 , against the planned date for Day 1 transition of June 2016. 

3. In order to achieve successful transition, CAD has to not only ensure that the engineering 
solution meets safety, integri旬， availability, maintainability and usability j Human Machine 
Interface (HMI) requirements but also ensure that the technical system is fit for purpose in 
the context of the local specific operational environment. This will include surveillance, 
airspace and ATC procedures across Tower, ApproachjDeparture, Terminal and Area 
operations. This represents a significant and highlγcomplex technology and people change 
programme. 

4. Noting point 3 above, it is common that the engineering functionality j design and that of 
the local specific operational environment(s) need to be refined through an iterative 
process before becoming a good match. Accordingly it is both normal and expected that 
issues regarding the usability (i.e. Human Factors) of the 5γstem will be experienced as the 
engineering system is tested and validated. 

5. It is emphasised to the reader that NATS has provided a snapshot of operational readiness 
at December 2015. Independently of NATS assessment, CAD already had in place planned 
system updates, training sessions and development of various proceduresjplans to further 
enhance the operational readiness of the system. A comprehensive assessment of these 
activities and the overall plan between January 2016 and June 2016 was not within the 
scope of this study. 

Method 

6. This report provides evidence and commentary on the issues that NATS recommend to be 
addressed or managed to achieve a successful Day 1 transition. 

7. In order to provide a clear status of transition readiness, NATS uses a Red, Amber, Green 
(RAG) status. The occurrence of Red or Amber status does not imply that the project is 
not under control , but is often an implication of the relative extent of complexity of the 
change programme and differences between the engineering setup and the local specific 
operational environment. 

8. In making this assessment, NATS has considered the RAG status for the System 
Engineering (ENG) and Safety Assurance assessments (SAF) together with the results of 
the Human Factors (HF) and ATC assessments. 

Findings 

9. NATS considers the System Engineering and Safety Assurance of ATMS at December 2015 
to be Green in that, based on the information provided, the control measures are in place 
andjor plans to implement them are credible (in terms of time, cost and quality). Li mited 
further action is deemed necessary, with only areas of low impact to either Programme 
delivery, Operational Safety, or ServicejBusiness Continuity having been identified. It 
should be recognised that these findings do not include those associated with the user 
display and HMI aspects of the ATMS as these have been considered separately in the HF 
assess汀lent.
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10.In making the Green assessment for ENG and SAF, NATS notes that the system 
engineering is safe, stable and reliable and in line with good practice. The assessment 
covers 5γstem robustness, cyber security, safety, integrity, stabili旬， reliability, 
maintainabilitγ， availabilitγ， expandability, operational sustainability and integration with 
other sub-systemsjsystems. A small number of residual observations with potential 
lowjmedium impact are raised associated with assurance documentation together with the 
long-term maintainability and overall 5γstem life-cycle beγond Day 1 transition. 

11. NATS considers the HF assessment at December 2015 to be Amber. An Amber 
assessment means that collectively the issues have the potential to impact upon delivery of 
service and need to be managed effectively. Specific areas that require improvement are 
given in this repo此 The assessment covers the effectiveness of HMI, such as user 
friendliness of systemjcontroller functions, ergonomic design of the system. 

12.In making the Amber assessment for HF, NATS notes a small number of residual 
observations with potential mediumjhigh impact associated with specific issues, mitigation 
for which is provided within the HF high priority recommendations. 

13. Details of the findings affecting Day 1 transition are in the main body of report. 

Recommendations 

14. Recommendati.ons associated with the findings are included in the main body of the report. 
CAD has responded to reflect their current plans to address these findings. 

15. Beyond the assessment scope of system readiness for Day 1 transition, there are some 
recommendations associated with best practice to further enhance system sustainability 
and maintenance beyond Day 1 transition. These are not considered to impact the 
technical readiness of the new ATMS or CAD have plans in place to deliver the assurance 
and confidence required; however for the overall operational readiness, these findings are 
recommended as requiring continued focus. 

16. NATS has made 4 SAF and 11 HF high priority recommendations that are in progress bγ 
CAD at the time of writing. Active monitoring of high priority recommendations is normal. 

17. The reader should note that it is NATS established best practice that identified issues can 
be addressed through a combination of improvements to the Engineered Sγstem ， Training 
andjor ATC j Engineering procedures and plans. For instance, it is entirely appropriate and 
acceptable, subject to safety considerations, to mitigate a high priority HMI design issue 
through training and procedural changes, such that it can be managed until a 5γstem 
update removes the issue. 

Overall assessment 

18. NATS has assessed the overall operational readiness of the ATMS system at December 
2015 for Daγ1 transition in June 2016 as Amber . This should be interpreted as the 
overall operational readiness based on the status of contributing factors at December 2015 
is at medium risk. It is normal practice for the project to complete the associated 
corrective actions within a clearly defined period (to be agreed with relevant stakeholders) 
to manage and reduce this risk. 

19. Whilst no two operational transitions are identical , the number and severity of observations 
and recommendations raised by NATS is not unusual in relation to our experience of ATC 
transitions at a similar stage of development. 

20. By successfullγimplementing the changes initiated by CAD and addressing the 
recommendations raised by NATS, it is expected that the Human Factors and overall 
operational readiness will be improved. NATS suggests that, following the delivery of this 
report, consideration be given to: 

a. Proactively monitoring NATS recommendations to validate the timely closure of 
corrective actions planned and proposed by CAD against defined success criteria; 
and 
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b. Continuing the Operational Readiness assessment following the deliverγ， testing and 
validation of forthcoming system updates of the ATMS to demonstrate convergence 
to an operational readiness appropriate for a controlled and successful operation 
transition. With this further work the consultant would, using established metrics, 
report progress of operational readiness of ATMS against the December 2015 
snapshot and also target levels for operational transition. 

21.In completing this repo內， NATS has compared this significant and complex transition to 
similar historical NATS transitions, including Heathrow, introduction of iFACTS to the 
Swanwick Centre, the transition to Prestwick Centre and the current transition at Prestwick 
to the SESAR iTEC platform. In this context, the scale of change faced by CAD is similar, 
and parallels exist between the challenges faced by NATS and by CAD. Common across 
these implementations has been the need to focus on Human Factors assurance across the 
whole transition period. The Human Factors recommendations raised in this repo內 have

parallels with NATS experience of transitions. 

22. NATS would like to thank and commend CAD for the openness and supp。此 provided in 
undertaking and delivering this work. It is clear that staff and management are focused on 
achieving the successful Day 1 transition through their comprehensiveness and 
thoroughness of documentation, and preparatory work towa r'ds transition to the new ATMS. 
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1 Context and Study Scope 
CAD is in the process of transitioning their ATC operations onto a new Air Traffic 

Management System (ATMS). The ATMS supp。此s both Tower, ApproachjDeparture, 
Terminal and Area operations. Raytheon is providing the 、 engineering' system under 

contract to CAD . CAD is installing the system, developing the associated ATC and 

engineering proceduresjplans to enable readiness of operational transition , currently 

planned for June 2016. 

Transpo此 and Housing Bureau (THB) contracted NATS to undertake an independent 

assessment of the operational readiness of the new ATMS. 

The Call for Tender (Reference 1) defined scope for the studγ . The key requirements are 

replicated below for convenience: 

1. The Service Provider shall conduct on-site assessment (thereafter called \\the Assessment勻 on

the operational readiness and user friendliness of the new ATMS installed at CAD Headquarters 
and North Aerodrome Control Tower as details in pβragraph 2.2 to 2.6 below (Section 2.1). 

2. The Service Provider shall conduct an operational readiness review of the new ATMS, in terms 
of system robustness, safety, integrity, stability, reliability, maintainability, availability, and 
operational sus個 inabili旬， integration with other sub-systemsjsystems, to be operated under 
an uninterrupted air traffic control environment within the designed operational life of the 
system (Section 2.2). 

3. The Service Provider shall assess the effectiveness of Human Machine Interface (HMI) and 
associated usabili旬， such as user friendliness of systemjcontroller functions, ergonomic design 
of the system, human factors affecting different usergroups (viz ATC operational sta仟， system 
support and engineering sta仟) in the e仟'ective operation and control of the system to suppo此
the current air traffic operations of some 1,200 flight movements and 700 overflying flights per 
day, as well as the projected traffic growth up to 2030 (Section 2.3). 

4 . The Service Provider shall evaluate the system expansion capability commensurate with 
pr吋ected air traffic growth (Section 2.4). 

5. The Service Provider shall conduct the Assessment taking into account the Safety Case Report 
to be provided by Government to carry out a third party safety assessments with due emphasis 
to verify if the' new ATMS and its software are operationally ready and safe for ATC operations. 
The Service Provider shall provide findings and practical recommendations to address safety 
concerns arising from the Assessment (Section 2.5) . 

6. The Service Provider shall evaluate the system compliance with relevant ICAO SARPS and 
international software development standard (Section 2.6). 

7. The Service Provider shall meet with relevant CAD sta仟" and co-ordinate with CAD to acquire 
supporting documents (including the safety case report and safety documents) from the CAD 
and CAD's contractor(s) concerned during the conduct of the Assessment (Section 2.7). 

8. The reports to be submitted by the Service Provider shall include, but not be limited to, the 
professional conclusion on the operational readiness of the new ATMS and effectiveness of HMI, 
as well as the pragmatic recommendations, with supporting reasons. AII assumptions made in 
the Assessment shall be discussed and agreed with the Government and stated clearly in the 
reports (Section 3.5). 

This document represents Deliverable D2 for the Operational Readiness Assessment for 

the New Air Traffic Management system, conducted by NATS Services (Asia Pacific) Pte 

Ltd for the Transport & Housing Bureau of the HKSAR Government. The project 

methodology was presented in Deliverable D1 (Reference 1). Section 2 of this repo此

provides a recap of the methodology and analysis employed in the wo巾， Section 3 

provides the results of the analysis whilst Section 4 provides a list of recommendations 

for CAD as control measures for operational transition. Section 5 provides the conclusion 

of the rep。此 and proposes next steps. 
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2 NATS Methodology 
2.1 Data Gathering and Scope 

八/后2、~S

NATS methodologγfor undertaking this work is detailed in Reference 1. NATS main data 

gathering was on site in Hong Kong between 30th November and 4 th December 2015. 

NATS provided an engineering SME, Human Factors SME and an ATC Operational SME all 
with direct and extensive experience of ATC operational transition. 

CAD provided open and free access to staff and facilities to suppo此 NATS work. To 

undertake the review, NATS used industry standard criteria for both engineering and 
Human Factors assessment. NATS analysis focused on: 

System Engineering and Safety Assurancej 

a. Design assurance and software development compliance; 
b. System architecture and integration to sub-systems; 
c. Engineering training and procedures, including logistics, suppo此ability and 

configuration; 
d. Acceptance, transition and reversion plans; 
e. Safety, ARM (Availabilitγ， Reliability and Maintainability); 
f. Software assurance review to Eurocae ED109 guidelines; and 
g. Readiness demonstrations and transition plans. 
h. Cyber security compliance (against 1SO 27002) 

[Note - The Engineering and Safety Assurance methodology is outlined in Appendix 2]. 

Impact of Change (ATC)*j and 

a. Understanding of change; 
b. Understanding of procedures; 
c. Overall user friendlinessjease of use; and 
d. Perceived system reliability. 

Hun可an Factorsj 

a. Controller situation awareness and controller workload; 
b. Teamwork and communications; 
c. User acceptance; 
d. Training; and 
e. HM1 design. 

[*Note that the results from staff's assessment of impact of change overlap and re-enforce findings reported 
within the Human Factors analysis. For this reason, they are both reported under Human Factors]. 

1n preparation for the site visit, CAD provided project, engineering (including cyber 
security), and operational documentation listed in Appendix 1. 

The observations arising from the criteria for each of the three areas (System 

Engineering and Safety Assurance, 1mpact of Change j ATC Review, and Human Factors) 

were assessed against their potential impact (High, Medium or Low). 

2 .2 Overall Analysis 

1n order to provide an overall assessment of operational readiness NATS also provide a 

RAG at the Overall Operational Readiness level to reflect the potential impact of the 
issue, as illustrated in Figure 1 below. 
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Overall Operational Readiness 

Evaluation 

什

Human Factors Review Impact of Change / ATC Review 

Figure 1 - NATS Assessment Methodology 

The Overall Operational Readiness RAG is detailed below. 

Overall Operational Readiness RAG Definitions 

This means the overall operational readiness is at High risk. The project requires 
urgent support and attention from senior sta仟 and stakeholders to achieve 
successful implementation. This is based on an evaluation of the contributing 
factors from the sub-ordinate reviews. 

This means the ov.erall operational readiness based on the contributing factors is at 
Medium risk. The project must complete corrective actions within a defined period 
(to be agreed and monitored with relevant stakeholders). 

This means the overall operational readiness based on the contributing factors is at 
Low risk. This means that any actions placed on the project (as agreed and 
monitored with relevant stakeholders) will be completed by dates agreed between 
the relevant parties of the Project. 

2.3 Recommendations 

In order to facilitate CAD's follow-up to this rep。此I NATS has supplemented the 

observations with a set of prioritised recommendations as follows: 

15/03/2016 

• High - a recommendation to be addressed prior to Daγ1 (Operational transition) 

in response to an observation that has a high impact andjor occurs frequentlγ. 

Active monitoring of High priority recommendations is normal; 

G0500/8 D1 Issue 1.2 
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• Medium - a recommendation to address an observation that can be managed in 
the short term but should be addressed a社er Day 1. For medium 
recommendations, plans should be developed and agreed before Day 1. Active 
monitoring of Medium priority recommendations is normal; 

• Low - a recommendation that is intended to provide additional benefits, provides 
additional mitigation to another issue or is considered best / good practice. A low 
priority recommendation can be adopted either prior to or following initial 
transition. 

G0500/8 D1 Issue 1.2 
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3 Results 
3.1 Understanding Operational Readiness Analysis 

It is impo內ant to put the operational readiness results into context, specifically for an 
organisation such as CAD who are deploying Commercial Off the Shelf (COTS) 
engineering systems into a specific operation environment. 

In order to achieve successful transition CAD has to not only ensure that the COTS 
solution meets safety, integri旬， availability, maintainability and usability requirements 
but also has to ensure that the technical system is fit for purpose in the context of the 
local specific operational environment (which will include surveillance, airspace and ATC 
procedures). It is quite common that the COTS functionality and design and the 
demands of the local specific operational environment need to be refined before 
becoming a good match. 

It is therefore normal and expected that issues regarding the usability (human factors) of 
the system will be experienced as the COTS system is tested and validated. 
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3.2 5ystem Engineering and 5afety Assurance Observations and Assessment (ENGj5AF) 

Note - Grey shaded recommendations indicate those c10sed in the period between Dec 15 and the publication of the repo吋 (Feb 16). 

RECld Recommendatlon 

REC 1 (SAF) Ensure the plans and schedules to 
complete the safety case documen個tion

is aligned with the delivery of the 

dependent evidence artefacts needed to 

support the assurance argumen臼 and

claims (Goals) being made. 

REC 2 Ensure the ATC and Engineering Fal卜

(SAF) back procedures are completed and 
su句ect to veri自由世on， validation and 

training to ensure their effectiveness 
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CAD Addltlonal Remarks' 

The documentation as referenced In the ATMS Safety Case 

Report is either available or 九妙。rk in progress" due to 00-

going or scheduled activities that have not reached their 

個rget completion dates. The respective SMEs (engineering 

and operational) would ensure the on-time delivery of 

outs區nding documen個tion required in the Report, which 

itself is to be agreed before Day 1. 

Fall-back procedures would 回lIy with the Contingency Plan. 

the formulation of which includes the analysis / assessment 

。f the engineering and operational aspects and is "work in 

progress" to be completed before Day 1. Consolidated 

Maintenance Training held in jan 2016 has covered the fall-

back procedures and drills to validate effectiveness of 

procedures. Fall-back procedures are standing 個sks

(Items B 1-5 and BI-6) to be in place prior to Day 1 under 

CAD's Implementation and Transition Task Force (ITTF) 

which was es個blished in july 2011. 
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REC3 The Safety assessment and safe可 case

(SA昀 reporting for Fall-backs is built into the 
+Pr吋ect schedule. 

旭日 (SAF) To ensure the predic扭d reliability and 
availability analysis 曲atsuppor扭曲eATMS

Safety Case Report is developed in line witb 
good practice and is 扭chnically accurate, the 
suppo吐血g analysis and da個 associated with 
dependent failure scenarios should be 
reviewed. 

15/03/2016 G0500/8 D1 Issue 1.2 
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CAD have identified to NATS that contingency plan and 
arrangemen臼 3re s回nding work items under CAD's ITTF to 

be in place prior to Day 1. The safety case ofthe fall-back 

procedures is covered under the ATMS Safety Case, which is 
being developed jointly with another external consu l個nt

The developed ATMS Safety Case would be agreed before 

Day1 叫出。utstanding items (actions and documen個tion)

completed, inclusive therefore ofthe fall-back procedure 

case. 

The ATMS has been designed to have Maln and Fallback 

Sys也ems， operating in full redundancy; Sys 1 and Sys 2 甲貝
in區rchange their roles of Main and Fallback. There are 

fallback operating modes witbin Main and witbln Fallback 

Systems 個 support ATC operations. To 伊ard against 

common mode failure, ATMS is also equipped wi也 an

Ultimate Fallback System (叮叮 provided by anotber 

companyas a sub-con甘actor 個 Raytheon. UFS is a 

cons個ntly running and readily available sys祖m 個
elimina恆 common mode failure. 

As aD on-going practíce, CAD monitors sys屆m perfo口nance

agalnst the RMA analysis fìgures, via for Ins區nce， Safety 
Performance Target (SPT] and Safety Performance Index (SPI) 
and makes practicable and corresponding enhancements in any 
areas that 間quire attention. CAD is in the process of fine b.ming 
的e SPT and SPI for the new system witb de刮目tion meetings 
and workshops, attended by all s國keholders
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REC 5 (SAF) CAD to complete the Software assurance 

for builds since Build 1 as identified in 

the preliminaryversion of ATMS Safety 

Case Report 

15/03/2016 G0500/8 D1 lssue 1.2 
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CAD have identified to NATS the currentsoftware 

assurance practices followed by CAD are supported by 

those Iisted below. These will continue for subsequent 

software builds to pro叫de "jntegrity assurance for new 

ATMS software builds subsequent to build 1". These 

practices include the following elements aside from 

verification of planned items: 
• additional test; 
• stop-n-go during build verification 
• , and ad-hoc and system performance by engineering and 

staff 00 self-verification at each build release, 
• small to large scale Normal ATC Operations (which is a form 

of sharlowing) involving a sizable number of operational 
and engineering staff 

• training courses 0 0 Simulator (with same build deployed) . internal testing at factory by Contractor; 
• dry-runs at site and test readiness review \Yith CAD 
• Planned Shadowing in first half of 2016 for the operational 

build. 
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3.3 Human Factor Observations and Assessment 

Note - Grey shaded recommendations indicate those closed in the period between Dec 15 and the publication of the rep。此 (Feb 16) , 

HF Issue RECld Recommendation 

When the AutoDB function moves the DB, it REC6 (HF) 回 Consideration should be 
does oot扭扭 into account the relative given to significant re-
positions ofthe aircraftjTPS when moving design of the auto-de-
the DB to new locations. ltappears to locate conflict function of Data 
ernpty space regardless ofthe position and 
order ofthe aircraft, resulting in frequent Blocks so th.t: (i) it 

transposition of DBs and crossing of recognises other elements 

leaderlines on the SIT displ.y .nd 
does not overlap with 
these elements; (ii) the 
label position does not 
甘anspose with adjacent 
D.個 Blocks; (iii) it 

preserves the relative 
position and order of the 
D.回 Blocks so that it 

remains consistent with 
the relative position and 
order of the actual aircra化

The timely av.il.bility ofTCC indic.tor and REC 7 (H昀. Re叫砂曲e lossofTCC 
critical ATC information is critical to 
maintain situational awareness and 

green highlight and 

minimize potential human error. ioformation on 0曲er

The observed operational practice required 
con甘oller-directed input 
fields when sector is 

the controllers to copy.1I TCC, ActRq .nd h.nded over or comblned 
Emphasis Indicator data entered into the 

and de-combined or an 
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CAD Additlonal Remarks' 

This observation was reported to 

Raytheon during system accep坦nce tes臼

and the project team handled it under a 

higher priority. Improvement made in 

phases with a recenton-site 
demonstration made during Build 3 

verification period in Dec 2015 to fine-
tune the exact implemen回tion.

Agreement made with Raytheon in 

August 2015 to h.ve the le.der line de-

conmctalgorithm delivered in Build 4 in 

March 2016. Partofthe recommendation 

h.s been .ddressed in Build 2A, while the 

rest will be addressed in Build 4. 

This observation w.s drawn to the CAD's 

at扭ntion during Module 3 conversion 

出ining. The project team handled it 

under a higher priority. Recently, the 
system d.個b.se h.s been .dapted to 

move the TCC field to page 1 ofFDL. The 

loss ofTCC green highlight does not exlst 
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system 00 paper and then re-enter into interim procedu間l

systern. The consequence ofthis mitigation solution. 
created additional workload for the 
controllers. 10 addition，出is mitigation 
introduces risk of controller errors in REC8 (HF). Re-assess the sui回bility of 
transcription errors 00 paper and data re- the mitigation requiring 
entering errors into the system the controllers to copy all 

The recent adaptation to move TCC field to TCC, ActRq and Emphasis 
page 1 of the FOL and the proposed Indicator da坦 entered into 
enhancement in Build 4 (個 be delivered in the system on paper and 
March 2016) which allows 出e Emphasis then re-enter into system 
Indicators to be retained after sectors 
combine should resolve the issue. The 

for sector handover and 

adap個tion and proposed Build 4 sector combine and de-

enhancements should be evaluated after combine. 

implementation for assurance. 

EFS can be sorted by user preferences REC9 (HF). Provide controllers with 

There are about 20 different information guidance on specific EFS 
categories. There are no ope悶tional rules or sort se前ings to 
recommendations on how the ATCOs in each S個ndardise the EFS s甘Ip
position should set the sort preference. It di5play parameters 
will be prudent to provide the controllers between relevant 
with guidance on best practice for the 
se仕ings on sort preferences for the EFS; to positions. 

make the presen個tion of EFS and EFS 
display consistent between controllers on 
the same sector groups a5 we Il as achieve 
consistent practice in management of EFS 
between ATCOs. 

Ouring the site visit (Oec 1月 the di s個nce REC10 (Hη CAD are asked to assure 
displayed 、咽s seen to change errati回lIy 的at that the distance and 
be個use of the SIT display update algorithm bearing information in 
and have impact on con甘oller's situation 
awareness and decision making. For 

RBL label has been 

exarnple, the Finals Director and the Area corl"ected and that 出e

South con甘ollers use the RBL to sequence solution will be monitored 

arrivals and I/B respectively and make to ensure that it is 
criti回J judgements on 出e separation sufficiently accurate and 
between 出e aircraft using 出e RBL. lfthe reliable. 
dis坦nce between the aircraft as shown by 
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anymore. 

This ohservation was reported to 
Raytheon during system accep回nce tes包

and the project team hand led it under a 

higher priority. Agreement has been 

made with Raytheon to implement 

enhancement in Build 4 個 be delivered in 

March 2016. The enhancement allows 
the Emphasis Indicators to be retained 

after sectors combine/de:combine. ATC 

procedure will also be fine-tuned to 

eliminate the need to use paper. 

The need to define default settings was 

raised during a review of co nversion 

training in Q3 2015. It is our plan to 
finalise the default se前ings a社er delivery 

ofBulld 4 in March 2016. CAO will take 

this recommendation into consideration 

when determining the default settings. 

Guidance on preferred settings will al50 
be included in the Manual of ATC. 

The CAD project team has been well 

aware of the issue which has been fixed 

in Build 3 個 December 2015, which was 

not available atthe time ofthe NATS visiL 

Subsequent to the fi丸 the dis扭扭ce infonnation 
becomes much more reliable than the existing 
system, in which the behaviour did not 甘igger

any decision or judgement issues during 出e

last 17 years. The impact of this change will be 
monitored closely. 
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出e RBL f1uctua扭5， con甘ollers will find it 
difficult to make correct judgements. 

The “small" setting equates to 10 minutes of 
arc subtended at the eye for a viewing 

REC 11 (HF) 

dis個nce of 600mm, which is approximately 
38% smaller than the minimum accep個ble

character height in HMI S個ndards.

Controllers and project team members REC 12 (HF) 
report that the audio alerts for Safety netand 
Flight plan error alerts perceptually sound 
the same, even though in the software the 
alerts use differentaudio files. HMI standard 
for sa胎ty net requires that the audio alerts 
for s uch aler屆 should be distinct from alert 
function s with audio means. 

System error alerts are cautionary or 
advisory messages. The repeated audio for 

REC 13 [HF) 
system errors should correspond with the 
叮iticality ofthe even t. Itshould not be 
dis甘acting and cause impacts on mental 
workload. 

There is a hotkey on the keyboard which is a 
“Cancel" audio alerts key and cancels all 
audio aler恆、咐th a suppression period of 10 
seconds, including STCA and all safety net 
alerts. New safety events triggered during 
the suspension period will over-ride the 
suspension and trigger a safety aler t. 

15/03/2016 G0500/8 01 Issue 1.2 

。147-000-2634 ATMS Readiness Assessment 

Provide controllers with a 
recommended setting for 
fontsize for the critical 
ATC information to ensure 
凹nsistency in legibility 
requiremen區. Currently, 
the 屯mall" setting should 
be avoided where possible 
for safety critical ATC 
information. 

Audio alerts for alarms in 
the Safety Net category, 
especially STCA, MSAW 
and SUA should be 
dis世nctly different from 
the audio alerts for night 

planning error warnings. 

CAD are asked to a且ure

由at the Audio alerts for 
alarms in the Safety Net 
回tegorywill be 甘iggered

when the hot key function 
which cancels all audio 
alerts is pressed, 
especially if the safety net 
event occurs immediately 
before, at the same time or 
immediately after the hot 
key is pressed. 

/VA、:TS

CAO 、叫 11 provide controllers \vith 
recommended settings and this 

information will be included in the 
Manual of ATC. 

This is relating to alert management 
requiremen阻:， which was reported to 
Raytheon during system accep個nce tes區，

and the CAO projeèt team handled it 
under a higher priority. Agreement made 
with Raytheon in july 2015 to have the 
enhanced function in Build 4. Di何erent

audio alerts 、、1Î1l be used. 

CAO advised 出at the hot key function 
、Ni ll only suppress the alarm for 1日
seconds whenever it is pressed. New 
aler包 will trigger the alarm despite 
hotkey being pressed to keep operational 
controllers alerted. 
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The Training Effectiveness mean scores in REC 14 (HF) A unit training plan should 
the Human Factors were low, reflecting that be produced, specifying: 
controllers require more 甘aining to improve (i]出e training objectives 
their familiarity and ability to use the new based on 出e difference 
system to 臼rry out the current procedures. 

between Build 2 and Build 
The controllers reported that they had 
forgotten a lot of what their learnt in 3 and; (ii) training 

previous modules. 10 addition , pre吋ous 。bjectives based 00 thë 
training moØules wefe based 00 a pre叫ous difference between Build 3 
build of ATMS and some ofthe knowledge and Build 4 and implement 
from pre叫ous training modules were 00 the 甘冒ining module. 
longer applicabie 

Training 個sks in the Human F'actors Review REC 15 (HF) Additional training 
which showed relatively lower scores were 

modules should be 
Combining / de-combining sectors and CJS 
absorption and handling 甘affic deviations included in the training 

due to weather. programme, which include 

During the Module 3 simulation trainin島出e
simulation exercises to 

fidelity of the traffic situation and scenarios 
ensure controller 

were lower than expected compared to performance in high traffic 

reali旬" in terms of: (i) tra [fic levels, (ii) levels and at least at sector 

complexi句'， (iii) wea出er severity, (iv) capacityand complexity. 

absence ofpractice in night-time operations 
REC 16 (HF) A unit training plan shouid 

and (v) unexpected even扭
be produced, specifying 
the training objectives for 
a variety of critical ATC 
even臼 and emergencies, 
including severe weather, 
night-time operations and 
system failure, and 
implement the training 
module. 

15/03/2016 G05日0/8 D1 Issue 1.2 

。 147-000-2634 AT阿5 Readiness Assessment 

r、/ATS

During previous modules of conversion 

訂ë)ininιcon甘ollers were briefed of the 

new functionsfbeha叫ours of latest 
software build. CAD have advised 曲at

they will incorpora扭曲e

recommendation into future conversion 

training plans. 

In response to feedbacks raised during 

Module 3 traininιCAD has critically 
reviewed the training plan to ensure 

sufficient hands-on practice for 
controllers. Subsequent to the review in 

December 2015, Moduie 3A and Module 
4 are planned to be included before 

transition activities. 

In response to feedback raised during 

Module 3 training, CAD has critically 
reviewed the 甘剖ning plan to ensure 

sufficient hands-on p間ctice for 

controllers. Subsequent to the review in 

December 2015, the forthcoming Moduie 

3A and Module 4 are planned to be 

included before transition activities. 

It is an es個blished practice for ATC training to 
cover unusual situations and emergency 
甘'aining， Weather deviation scenario has been 
covered in Module 3 training and will also be 
included in Module 4 training to reinforce the 
skills of controllers. The other critical even包
have been incorporated in Module 4 training. 
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Majority ofthe training tasks received a low REC 17 (HF) Controller performance 
response. should be measured and 

evaluated during all 
training modules to 
monitor training 
effectiveness and validate 
readiness and confidence. 

ATC manpower has been strained with REC 1日 (HF) Consider alternative 
offìcers deployed to work ReplacementATC methods of increasing 
system project related duties. The Projec t, resource through 
Procedures and Training teams appear too 

rostering methods in 
small to effectively prepare for a transitiõn of 
this size within the current transition current operation or 

timescales, The tightmanpower situation of increased supply through 

operational ATCOs has made it diffìcult to overtime agreemen t. 

re lease staff from their operational roster Delaying the transition 
for conversion training resulting in long date would assist in the 
intervals between training modules resolution of the issues 

S坦ted above. 

It is clear that system func肘。nality issues REC 19 (HF) Although it is understood 
have affected the Area ATC function to a 出at this approach would 
much larger extent than the Tower or bring a number ofnew 
Approach functions issues into the transition 

plan, consideration could 
be given to a phased 
transition with Tower 

followed by Approach / 
Area at a later date. 

Crucial information was observed not being REC 20 (HF) System software fix to 
transferred during sector handovers resolve the loss of free text 
between controllers. This should be 
completely rectified prior to ATC operation during sector handovers 

or an interim, procedural 
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Evaluation of controller pe斤。rmance
against training objectives was 
incorporated in Module 3 廿aining

Evaluation of staff readiness and 
confìdence will be included in future 

廿aining modules. 

2 new controllers, 1 for each of Approach 

and Area streams have joined the CAD 

Project Team to assist in preparation of 

Module 4 training and subsequent 
transition activities. Adequate 甘aining

and hands-on practice will be arranged 

for all operational con甘ollers.

CAD is considering the phased transition 

ofTower operations first followed by the 

more complex Approach and Area 

operations. A transition plan has been 

developed to implement this approach in 

a controlled and progressive manner. 

Related safety assessment will be 
conducted to ensure identitìed ris k.s be 

properly managed. 

To meet the unique operational setup for 

CAD， simul個neous inputs/changes to the 
same alrcraft by different controllers is 

not accepted by the system in the current 
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under live environmen t. solution such as leaving 
this position permanently 
logged on without user 
handovers 
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design so as to m剖n個in the data 

integrity., The CAD Project Team has 
been working 、明th Raytheon to address 
several related issues. The proposed 
enhancements are under joint review and 
it is 個rgeted to implement these changes 
in Build 4 in March 2016 
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3 .4 Readiness of ATMS - System Engineering and Safety Assurance Results 

NATS considers the System Engineering and Safety Assurance of ATMS at December 
2015 to be Green in that, based on the information provided, the control measures are 
in place andjor plans to implement them are credible (in terms of time, cost and quality). 
Li mited or no need for further action is deemed necessary, with only areas of low impact 
to either Programme delive內， Operational Safety or ServicejBusiness Continuity have 
been identified. It should be recognised that these findings do not include those 
associated with the user display and HM1 aspects of the AT阿S as these have been 
considered separately in the HM1 j Human Factors j ATC assessments. 

1n making the overall Green assessment for System Engineering and Safety Assurance 
NATS notes that the system engineering is safe, stable and reliable and in line with good 
practice. The assessment covers system robustness, safety, integrity, stabili句，

reliability, maintainability, availability, and operational sustainability, integration with 
other sub-systemsjsystems. A small number of observations are raised associated with 
assurance documentation together with the long-term maintainability and overall system 
life-cycle beyond Daγ1 transition. These are not considered to impact the technical 
readiness of the new ATMS or they have plans in place to deliver the assurance and 
confidence required; however for the overall operational readiness, these findings are 
recommended as requiring continued focus. 

The assessment of the ATMS capacity and capability to cope with projected traffic growth 
for the Three Runway Sγstem for the HK1A was demonstrated during the Site Acceptance 
Testing of the ATMS, with additional room for equipment expansion to handle further 
increase of traffic. On this basis the system load tests correlate to predicted traffic 
growth. 

NATS assessment of the ATMS cyber security policies, processes and technical controls 
measures focused on documentation provided by CAD (see Appendix 1) against 1SO 
27002 and 1CAO requirements. Overall , the analysis indicates a good commitment to 
establishing an effective 1nformation Security Management System, with a sound and 
broad list of activities suppo比ing the implementation of security requirements. NATS 
suggest CAD further evidence and validate the documentation review to ensure that the 
people using and supporting the ATMS are working consistently in line with the 
documented processes. 

3.5 Human Factor and HF Results 

1n order to achieve successful transition CAD has to not only ensure that the engineering 
solution meets safety, integrity, availability, maintainability and usability j Human 
Machine 1nterface (HM1) requirements but also has to ensure that the technical system is 
fit for purpose in the context of the local specific operational environment. This will 
inclùde surveillance, airspace and ATC procedures across Tower, ApproachjDeparture, 
Terminal and Area operations. This represents a significant and highly complex 
technology and people change programme. 

1t is quite common that the engineering functionality j design and that of the operational 
environment(s) need to be refined before becoming a good match. Accordingly it is both 
normal and expected that issues regarding the usability (i .e. Human Factors) of the 
system will be experienced as the engineering 5γstem is tested and used for training. 

NATS considers the Human Factors assessment as Amber. Noting the above, it is 
expected that issues of the tγpe identified may be encountered prior to the 
implementation of an operational change, however unless they are addressed, the issues 
have the potential to impact upon delivery of service unless managed effectively. 1n 
making the Amber assessment for Human Factors NATS notes a small number of residual 
mediumjhigh priority observations associated with specific issues, mitigation for which is 
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provided within the HF high priority recommendations. The assessment covers the 

effectiveness of HMI, such as user friendliness of systemjcontroller functions, and 
ergonomic design of the system. 

3.6 Overall Results 

NATS has assessed the overall operational readiness of the ATMS system at December 
2015 for a Day 1 transition in June 2016 as Amber. This should be interpreted as the 
overall operational readiness based on the contributing factors at December 2015 is at 
medium risk. It is normal practice for the project to complete the associated corrective 
actions within a clearly defined period (to be agreed with relevant stakeholders) to 
manage and reduce this risk. 

Whilst no two operational transitions are identical , the number and severity of 
observations and recommendations raised by NATS is not unusual in relation to our 
experience of ATC transitions at similar stages of development. 

4 Recommendations 
Summarising the information presented in Section 3, NATS has made 4 System 
Assurance and 11 Human Factor high priority recommendations that are in progress by 

CAD at the time of writing, and are considered high priority to be addressed prior to 
operational transition. 

It is normal practice for the project to complete the associated corrective actions within a 
defined period (to be agreed with relevant stakeholders) to manage and reduce this risk. 

The reader should note that. it is NATS established best practice that identified issues can 
be addressed through a combination of improvements to the Engineering System, 
Training andjor ATC j Engineering procedures. For instance it can be entirely 

appropriate and acceptab峙， subject to safety considerations, to mitigate a high priority 
HMI design issue through training and procedural changes, such that it can be managed 
until a 5γstem update removes the issue. 

NATS understands that CAD had already planned 5γstem updates, training sessions and 
development . of various proceduresjplans earlier through its various established task 
forcejworking groupS. By successfully implementing the changes initiated by CAD and 
addressing the recommendations raised by NATS, it is expected that the Human Factors 
and over-all operational readiness will be improved. 

Beγond the assessment scope of system readiness and Day 1 transition, there are some 
recommendations associated with best practice to further enhance system susta inability j 
maintenance b~yond Day 1 transition . 
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5 Conclusions and Next Steps 
NATS has undertaken a short focused review of the operational readiness of the ATMS 
system at December 2015. The planned Day 1 transition date at the time of the study is 
June 2016. 

NATS considers the outcomes of assessment for System Engineering and Safety 

Assurance of ATMS to be Green, whilst the Human Factors of the ATMS to be Amber. 
The overall Operational Readiness is Amber. 

NATS has made recommendations, predominantly associated with Human Facto悶， a 
number of which are High Priority (necessary to be addressed prior to operational 
transition). By successfully addressing the recommendations raised by NATS it is 
expected that the Human Factors and over all operational readiness will be improved. 
NATS suggests that, following the delivery of this repo此， considerations be given to: 

a) Proactivelγmonitoring NATS recommendations to validate the timelγclosure of 
corrective actions planned and proposed bγCAD against defined success criteria; 
and 

b) Continuing the Operational Readiness assessment following the delivery, testing 
and validation of forthcoming system updates of the ATMS to demonstrate 
convergence to an operational readiness appropriate for a controlled and 
successful operation transition. With this further work the consultant would, using 
established metrics, report progress of operational readiness of ATMS against the 
December 2015 snapshot and also target levels for operational transition. 

In completing this repo此， NATS has compared this significant and complex transition to 
similar historical NATS transitions, including Heathrow, introduction of iFACTS to the 
Swanwick Centre, the transition to Prestwick Centre and the current transition at 
Prestwick to the SESAR iTEC platform. In this context, the scale of change faced by CAD 
is similar, and parallels exist between the challenges faced by NATS and by CAD. 
Common across these implementations has been the need to focus on Human Factors 
assurance across the whole transition period. The Human Factors recommendations 
raised in this report have parallels with NATS experience of transitions. 

NATS would like to thank and commend CAD for the openness and support provided in 
undertaking and delivering this work. It is clear that staff and management are focused 
on achieving the successful Day 1 transition through their comprehensiveness and 
thoroughness of documentation, and preparatory work towards transition to the new 
ATMS. 

5.1 Addition a l Information / Ins ig ht 

In addition to the Operational Readiness assessment, two specific issues were raised 
within our work with CAD associated with the programmatic elements of the transition 
that are repo此ed below for completeness and further consideration. 

Tim ing of Day 1 transi tion 

The current readiness date for a so-called 、 Big-Bang' transition is targeted for June 2016, 
which coincides with the typhoon season. Staff .interviewed raised concerns that their 
ability to safely operate the new system in high levels of traffic, combined with significant 
weather deviations, would be compromised. 

It was raised by two Operational Supervisors that they had concerns regarding their 
responsibility for managing workload of staff, using new equipment, with the increased 
complexity of major weather deviations in their airspace. Additional concerns were raised 
that significant weather over the South China Sea can re-route entire flows of overflying 
traffic into Hong Kong airspace causing further workload and complexity during this 
crucial transition period. 
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Avoidance of inclement weather and peak air traffic periods through suitable scheduling 
of transition date for an ATMS is common practice to minimizejavoid unnecessary risk. 

CAD therefore should review if rescheduling the transition target date until 
OctoberjNovember 2016 as this should significantly reduce the safety risk of increased 
workload and complexity caused bγweather﹒ 

Irrespective of timing of the ATCC transition, the potential control measure of ATC Flow 
restrictions in Hong Kong airspace during transition to reduce traffic levels and workload 

via Tactical ATC flow, as proposed by CAD, are not considered the only means to contain 
controllers' workload during transition. NATS' suggests that consideration is given to 
imposing additional proactive measures, such as reduction in slot allocation, to ensure 
traffic levels and hence workload is managed appropriately. 

Phased Transition - operation transition of Aerodrome Control Tower ( TWR) 

As another option other than the 'Big -Bang' transition, CAD have considered is the 
feasibility of Phased Transition approach such as the operation transition of TWR first, 
and subsequently the ATCC transition after an appropriate period of time. The nature of 
TWR operation is such that its operation is relatively less susceptible to the impact of 
weather conditions and it is less operationally dependent onjintegrated with the ATCC 

operations. Compared to the Phased Transition of Approach , Area or TMC sectors, 
Phased Transition of TWR is expected to require less additional manpower resources, 
seemingly fewer safety risks and at the same time enhancing staff confidence in the new 
system. Such an option is of course subject to a safety assessment and relevant 
transition plan to verify its practicabilify. 

Over the course of this study, CAD have developed an ATC Operation Transition Plan for 
Hong Kong ATC Centre & ADC Tower. NATS has reviewed this together with the Safety 
Case Assessment and Reporting System (SCARS) report. The Phased Functional 
Implementation plan is robust with cases of good practice including checklist driven 
briefings and practice drills prior to both shadowing activity and the live operational 
trials. Resources have been planned to include good availability of advisors and co
ordinators that are essential to successful outcomes with the PFI plan. 

NATS suggest that CAD continue to assess progress through success criteria on and 
monitoring of handling unusual events that may occur during shadowing and operational 
trial sessions. Overall , Hong Kong CAD have presented a logical and well planned 
activitγwhich has sound practice to enable a successful Phased Functional 
Implementation of the new Tower capability and a firm basis to move forward to full 
implementation. 
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APPENDIX 1 - CAD Supplied Documentation 

Iten司 Document 

1 Organisation Structure (Project and Operational - Eng and ATC) 

2 Project Issue Log 一 including all (i) issues raised , (ii) open and (iii) close, with date, 
rationale. 

3 project Deliverables list 

4 Project High Level Design document 一、

5 Top Level project Management Plan 

6 Contractor's list 

7 User feedback 

8 Preliminary draft version of Safety Case for Implementation and Transition of Replacement 
ATC System Project Ed 1 dd 30 Nov 2015 

9 Safety Case Report for Air Traffic Management System Edition 1, 31 December 2015. 

10 Manual of ATC 

11 Divisional Information Circular 

12 Communications Staff Meeting records 

13 ATS Manage阿lent _Meeting records 

14 Records of project progress briefings for operational and engineering sta仟

15 Airline briefing sessions records 

16 Records of interactions with ATMS Contractors 

17 Project SMS for Replacement ATCC - Hazard Log, AES/SMS/2110 

18 PLN2/12/4 ATC Services/Replacement of ATC System/General 

19 Network failure testing results 

20 Target load testing results 

21 Flight plan loading testing results 

22 Airspace Management Manual (ASMM) , Ed 1.2 December 2013, Amendment 2 March 2015, 
CAD 

23 ATMS Hazard Log , HKCAD-ATMS-04-039 2.0 Hazard Log.xlsx 

24 Monthly Project Repo此 for ATMS - Project Plan, Programmed and progress Report 

25 Raytheon Response to Questions from 24 April Teleconference with CAD and EC Harris 

26 Raytheon Response to further questions sent 22 June 2015. Further questions for Raytheon 
23 June 2015 + RTN responses.doc 

27 Responses from Raytheon to clarification request sent 19 Aug 2015, Safety case request for 
clarifications from Raytheon 19-08 

28 ATMS Safety Case Checklist 

29 List of document references in ATMS Safety Case 

30 Assessments on System Readiness of the new ATMS Cyber Security Measures V3 

31 Cyber Security Manual for Air Traffic Services (ATS) Systems and Services Edition 2.0 

32 Cyber Security Handbook for Air Traffic Services (ATS) Systems and Services Edition 2.0 

33 CAD ANS Cyber Security Committee (CACSC) V3 

34 CAD ANS Cyber Security Working Group (CACSWG) V3 
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APPENDIX 2 - Engineering and Safety Assurance Methodology 

1n suppo內 of the readiness activity a System Engineering and Assurance methodology 
has been used based on a number of contributing factors, primarily:-

• Standards and Processes: NATS have developed its engineering lifecycle and 
assurance processes based on internationally recognised industry standards, 
recommended practices and gUidelines, in particular those employed across 
Europe. 

• Experience: NATS has also successfully undertaken a number of large scale 
Programmes introducing significant changes to the UK Air Traffic Management 
Systems at Swanwick, Prestwick and Heath,row. The experiences from these 
Projects and programmes have been used to inform and improve the NATS 
Processes. 

Based on the contributing factors described above, the method for the Engineering and 
Assurance review has been to develop and apply a tailored framework of questions and 
queries associated with the engineering lifecycle, governance and assurance processes as 
applied in NATS for the delivery of major changes. These processes have been reviewed 
to extract the key elements applicable to this activity. 

The methodology is graphically represented in Figure 2 below. As pa代 of this framework 
NATS has taken its standard approach to systems performance and verification testing to 
review the adequacy of technical solution approaches covering pre-visit document 
reviews and on-site reviews of: 

• Verification and validation approach and coverage; and 
• Performance testing , soak tests, performance tests, functional testing, non

functional testing, fall-back mode testing. 

NATS has also undertaken meeting and documentation-based reviews to assess the 
robustness and resilience of the solution, in pa仕icular:

. Design assurance and software development compliance; 
• System architecture and integration to sub-systems; 
• Engineering training and procedures, including logistics, supportability and 

configuration; 
• Acceptance, transition and reversion plans; 
• Safety, ARM (Availability, Reliability and Maintainabilitγ); 
• Software assurance review to ED109; and 
• Readiness demonstrations and transition plans. 

With)n the scope of this study, NATS cyber security assessment was a paper-based 
analysis against international standard for information security 1SO 27002 and 1CAO Doc 
9985 requ irements. This standard includes a number of areas as summarised below: 

15/03/2016 

. Organization of 1nformation Security; 
• Human Resource Security; 
• Asset Management; 
• Access Control; 
﹒ C叩ptography;

• Phγsical and environmental security; . Operation Security; 
• Communication security; 
• System acquisition, development and maintenance; 
• Supplier relationships; . 1nformation security incident management; and 
• 1nformation security aspects of business continuity management. 
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Executive Summar 自
1. The Hong Kong Government has commissioned the construction and implementation 

of a new Air Traffic Management System (ATMS). The new ATMS being installed at 
the new Air Traffic Control Centre (ATCC) of CAD Headquarters is intended to replace 
the existing system installed at Air Traffic Control Complex commissionèd in 1998. 

2. NATS was first engaged by the Transport and Housing Bureau of the Hong Kong 

Special Administrative Region Government to assess system and staff readiness of 

the new ATMS based on a 、、 snapshot" review in December 2015 under a 、、 big-bang"

implementation. NATS suggested in the study the possibility of a Phased Functional 

Implementation (PFI) of the new ATMS. CAD accepted NATS' recommended PFI and 

is using a two-phase transition scheme. Stage 1 of PFI is based on the initial 

operational transition of the North Aerodrome Control Tower (N-TWR) for limited 

hours per scheduled day with gradual extension to the remaining positions and 

adjustment of operational period. This is followed by a similar approach at the new 

ATCC for various airspace sectors, culminating in the complete transition to full Air 

Traffic Control (ATC) service with both the N-TWR and the new ATCC covering 24x7 

operations (in Stage 2) . 

3. To suppo內 THB and CAD, NATS has been employed to provide independent 
assessment of the operational readiness of the ATMS system, and also to review and 
confirm the practicalitγof the overall PFI scheme and the readiness of the PFI Stage 
1 (this rep。此) . 

4. This study includes an assessment of the overall practicality of the PFI scheme, the 
readiness of the operational transition of the PFI Stage 1 Configuration, and also an 
update on the progress made by CAD on NATS' recommendations during the 
"snapshot" review back in December 2015 (Reference 1). The repo此 is based on 
documentation made available to NATS between the end of the "snapshot" review up 
to end April 2016 (with supplementary information provided in early May 2016) and 
previous documentation and familiarity with the system established in conducting 
叭snapshot" review. 

5. Overall , NATS notes that there is a volume of high qualitγ， detailed work providing a 
significant body of evidence to supp。此 all major aspects of the planned PFI. As such 
NATS believes CAD has an overall robust plan and approach to its ATMS transition . 
Particular areas of good practice include: 

a. CAD's overall approach to ATC training , planning, and rostering which are 
thorough and provide a comprehensive body of evidence; and 

b. The ATMS safety case and associated documentation which provide a 
comprehensive risk assessment and assurance process to undertake the PFI 
scheme. 

6. NATS has made two recommendations to support CAD's planning and delivery of the 
PFI. These two recommendations are made as a result of this report which is 
accepted by CAD and corresponding actions have been in place to address them:-

a. Recommendation 2.1: To suppo此 the senior management team to maintain 
and manage the overall pr'ogress through the PFI scheme, a single 9月 phic of 
overall progress (reporting progress, successes, risks and issues) across the 
people, process, technology, communications and safety assurance should be 
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created and maintained. NATS believes this will accord greater clarity on 
CAD's overall status of preparedness, as well as being a method of providing 
oversight to third pa比y auditors. [NATS notes that CAD has accordingly 
presented the progress, claim and supporting documentation for the overall 
PFI practicalitγin the Claim, Argument, and Evidence (CAE) structure in 
Appendix B.] 

b. Recommendation 2.2: Previous experience in NATS of running systems in 
parallel j shadow mode operations has highlighted the importance of 
maintaining data integrity between two 'Iive' systems. Discrepancies between 
the data sets could potentially affect certain functions. NATS believes 
particular importance should therefore be placed on confirmation that all data 
supplied to the N-TWR bγany 、shadowed function' is in line with the data at 

S-TWR. . To suppo此 this ， NATS proposes a specific activity and success 
criterion within the PFI Stage 1 Configuration plan for a shadowing activity 
prior to the initial PFI session and a specific objectivejsuccess criterion of each 
PFI session to ensure data integrity across the two 'Iive' 5γstems is 
continuously monitored. NATS noted and is satisfied that: 

i. CAD has been implementing respective supporting equipment, trained 
staff, as well as procedures to carry out on-going data integrity checks to 
monitor and maintain data integrity between the two "Iive" systems; and 

ii. CAD has consolidated the engineering j technical documentation 
supporting equipment, staffing , procedures and mechanisms for data 
checking with defined follow-up actions recorded. 

7. Previous analysis raised recommendations for CAD to address. NATS has found that, 
as a result of the continued good work within the CAD delivery, all recommendations 

for the purposes of PFI Stage 1 configuration have been addressed. It is also noted 
that CAD has been addressing the remaining recommendations that do not affect the 
PFI Stage 1 and are on track for closure. NATS will conduct a further review during 

Stage 2 assessment as planned. 

8. In undertaking this review, NATS has conducted analysis for a total of 12 elements in 
4 key aspects listed below (see Section 3.2 for details): 

a) The overall practicality of the PFI Scheme; 

b) Integrity and Validation of Safety Documentation in support of PFI (including 

the ATMS Safety Case); 

c) ATC j Engineering Procedures and Contingencγ; and 

d) ATC j Engineering Training. 

9. NATS concludes that 10 of these elements have been duly addressed and closed. For 
the remaining 2 elements, which are considered "Iiving documents久的eir finalisation 
depend on the timing of on-going processes and activities. NATS notes that the 

finalisation process is under control and within the established process of CAD. 

Accordingly, finalisation, review and closure of these 2 elements are expected prior 

to commencement of PFI Stage 1. 

10. NATS notes that CAD, based on NATS' suggestion and CAD's own assessment on the 
overall system and operational readiness ‘of the new ATC system, has decided to 
adopt a PFI approach incrementally from June 2016 onwards. This approach to 

commence PFI at N-TWR would minimise the impact from weather while allowing 
more time for ATC staff to familiarise themselves with the 5γstem's functions and 

NATS Private - Commercial in Confidence Pageiv 



PFI Stage 1 Assessment 
/VA.TS 

operations in phases, and help minimise the risk of providing full functional services 

in October/November2016. 

11. Phased introductions of major system changes are used as standard practice within 

NATS, utilising 、shadowing' and live 、 operational services', within a defined and well
controlled operating environment (COE) under the International Civil Aviation 
Organisation (ICAO) Safety Management Regime. 

12. NATS compliments CAD on the amount of work carried out to a detailed level in 

preparation for PFI. NATS believes CAD has an overall robust, achievable plan and 
approach to the phased transition of the new ATMS. The body of evidence provided 
to NATS has demonstrated that CAD is addressing the PFI scheme in a practical and 

complete manner. As CAD has presented the progress, claim and supporting 
documentation for the overall PFI practicality according to the CAE model , NATS is ' 
satisfied that CAD is on track to commence in June 2016. 
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1. 1 Document Scope 

The Hong Kong Government has commissioned the construction and implementation of a 
new Air Traffic Management Sγstem (AT阿S). The new ATMS being installed at the new 
Air Traffic Control Centre (ATCC) of CAD Headquarters is intended to replace the existing 
system installed at Air Traffic Control Complex commissioned in 1998. 

CAD's operational readiness and transition strategy has evolved, and as a result CAD is 
now planning on the basis of a phased transition. The phased transition scheme, 
hereafter called Phased Functional Implementation (PFI) , is based on the initial 
operational transition of the North Aerodrome Control Tower (N-TWR) for limited hours 
per scheduled daγwith gradual extension to the remaining positions and adjustment of 
operational periods (Stage 1). This is followed bγa similar approach at the new ATCC for 
various airspace sectors, culminating in the complete transition to full Air Traffic Control 
(ATC) service with both the N-TWR and the new ATCC covering 24x7 operations (Stage 
2). 

This document assesses the overall readiness and practicality of the operational 
transition of the N-TWR within the PFI scheme by reviewing, including but not limited to, 
the aspects of safety, ATC procedures, contingency procedures, training, maintenance 
and supporting safety documentation covered under the ATMS Safety Case Rep。此 and

the relevant safety documents suppo此ing transition readiness of PFI. 

This document represents the Stage 1 assessment for the Tower Phased Functional 
Implementation. Section 2 provides the . high level description of the PFI Stage 1 
Configuration, and Section 3 provides the detailed assessment of the different elements 
of the Stage 1 configuration. Section 4 concludes the repo此 and provides the outcomes 
and best practice guidance. 
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2 . 1 Stage 1 High level Description 

The phased transition strategy to the new ATMS is based on two Stages. This document 
focuses on the PFI Stage 1 configuration. 

The PFI Stage 1 configuration allows ATC executive control to be provided by the North 
Tower (N-TWR) , whilst the area control executive control is provided by the existing Area 
Control Centre (ACC) . In order to provide the data to the N-TWR, the new ATMS is 
running in parallel to the current ACC, with ATC staff inputting data to the new ATMS to 
ensure that the system and staff in the N-TWR have the appropriate data to provide the 
service. In this configuration the current South-Tower (S-TWR) provides the hot stand
by (contingency) to the N-TWR i. e. S-TWR is on 、 shadowing' mode during the designated 
hours on scheduled days. In order to enter this configuration there are clear entry 
criteria and exit criteria. This configuration is summarised in Figure 1 below. 
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Figure 1 

Within the PFI Stage 1 configuration, a number of sessions are planned, with the precise 
timing and nature of those sessions under active review (depending on the defined entry 
criteria such as meteorological conditions). 
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3.1 Methodology 

The analysis is based on documentation made available to NATS between the end of the 
叭snapshot" review of Phase 1 study in December 2015 and up to end April 2016 (with 
supplementary information provided in early Maγ2016) and previous documentation and 
familiarity with the system established in delivery of Phase lstudy. 

Within the analysis NATS was tasked to respond to the following 4 key aspects: 

• The overall practicalitγof the PFI Scheme; 
• Integrity and Validation of Safety Documentation in support of PFI (including the 

ATMS Safety Case); 
• ATC j Engineering Procedures and Contingency; and 
• ATC j Engineering Training. 

Supporting points, in the form of questions, being used to assess these aspects within 
the study are detailed in Appendix A. Where applicable the review is also suppo此ed by 
information and evidence from previous activities from the Operational Readiness Review 
of ATMS undertaken in December 2015. Each of these points will be discussed in Section 
3.2, highlighting key findings from the documentation review, and associated points that 
need clarification from CAD as well as CAD's corresponding responses, which include 
clarification, additional information andjor action from CAD. 

The review was achieved through assessing the following: 

• Safety and related safety documentation; 
• ATC procedures; 
• Resourcing Plans; 
• Contingency Procedures; 
• Training; 
• Maintenance and Engineering procedures; and . Documents supporting transition readiness of PFI. 

NATS has assessed the integritγ ， reasonableness, implementation of CAD's responses 
and, if outstanding , the potential impact for such items on PFI Stage 1 and the overall 
PFI scheme. This information is provided under the "Summary of Documentation 
Review" column. . The assessed result of such items is registered under the 叭 Status"
column. 

NATS Private - Commercial in Confidence Page 3 



3 .2 Overall Practical ity of PFI Scheme 

S1. 1 

S 1. 2 

S1.3 

Sl .4 

S1. 5 

團軍盟團l summary of Documentation 叫側

Are Resourcing 
Plans for all 
(ATC) required 
positions in 
place? 

Are Resourcing 
Plans for all 
(Engineering) 
required 
positions in 
place? 

Are there 
problem raising 
and tracking 
linked to the 
appropriate 
phase of 
implementation 
? 

15 there a 
lesson learning 
revlew process 
in place for 
each PFI? 

Does the plan 
of activity have 
clear scope, 
timing and 
deliverables / 
success criteria? 

(Does the plan 
of activitγ have 

clear equipment 
and test 
dependencies, 
scope, timing 
and deliverables 
/ success 
criteria?) 

Consideration : A staffing plan, with detailed arrangements, 
for PFI sessions has been produced. Detailed plans are in place 
for PFI Stage 1 sessions . 

Assessment: NATS views that the plans are in place and the 
ATC staffing plan is robust. 

Consideration : An Engineering resource plan equivalent to 
the ATC Resource Plan for PFI has been produced. The 
information provided for Engineering resource relates to the 
manpower resources required to support the transition and 
technical sta仟 needed for PFI sessions in Stage 1. 

Assessment: NATS views that the plans are in place and the 
ATC staffing plan is robust. 

Consideration: The CAD, Transition Review meeting includes 
both ATC and engineering representation. NATS also notes 
that a single database is employed, which CAD manages and 
prioritises issues associated with PFI for information integri旬，
timeliness and correctness. 

Assessment: NATS views that such a process is in place and 
effective. 

Consideration: The process is in place to review and manage 
lessons learnt, if any. This includes high level success criteria 
and specific success criteria defined for each session. 

Assessment: NATS views that such a process is in place and 
effective . 

Consideration: There are details of the processes to be used 
for the PFI Stage 1 - these cover the pre-PFI activities and the 
processes used to confirm equipment availability and 
readiness. The processes include Engineering representation 
via the Responsible Officer (RO) of equipment (AESD/ATMD), 
the engineers and procedures. 

In relation to the equipment and test dependencies, the ability 
of the ATMS to be used for shadowing and provision of feed 
data is supported by previous shadowing experience. 

It is recognised that some of these documents are by nature 
\\Iiving documents" and require base lining and/or updates for 
PFI Stage 1. 

The confidence in the ATMS to support the Tower EFPS 
functionality for PFI Stage 1 and other functionality is further 
improved by subsequent software builds verification, validation 
evidence and additional test evidence. 

There are a number of on-going minor technical aspects being 
tracked and resolved in subsequent build verification tests via 
regular meetings on the Phased Transition Approach, which 
are part of the established processes . 

Assessment: CAD is in action to ensure that documents that 
are \\Iiving" by nature are finalised, updated if necessary, and 
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S 1.6 Does the plan 
of activity have 
clear scope, 
timing and 
deliverables j 
success criteria? 

(Does the plan 
of activity have 
clear scope, 
timing and 
deliverables / 
success criteria 
for completion 
of safety 
assurance) 

communicated before commencement of the PFI Stage 1 
Configuration, as per normal CAD process. Noting the 
comprehensive nature and overall readiness of these 
documents, NATS is satisfied that the item is on course to 
closure subject to the final review prior to commencement of 
PFI to be registered in the updated Report. 

Consideration: The processes for entering and establishing 
the PFI Stage 1, which include checks to ensure the required 
safety management activities, have been satisfactorily 
completed. It is recognised that some of these documents are 
by nature "Iiving documents" and require base lining andjor 
amendment for PFI Stage 1. 

Assessment: CAD is in action to ensure that documents that 
a陀、、 living" by nature are finalised , updated if necessa內， and 
communicated before commencement of the PFI Stage 1 
Configuration, as per CAD established process. By the degree 
of completeness of such documents, NATS is satisfied that the 
item is on course to closure subject to the final review prior to 
com鬥1encement of PFI. 
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3.3 Integrity and Validation of Safety Documentation in support of PFI 
(including ATMS Safety Case) 

S1.7 

睡誼盤磁圈

Have safety 
documentation 
and the 
relevant 
supporting 
documents 
been reviewed 
for their 
integrity and 
validity? 

|11 二: 訓~計叫"-"'!巾view .
Consideration: Safety Case Assessment Reports (SCARS) 
have been made available and these follow the CAD Safety 
Management System process. The SCARS undertaken include 
the record of the Subject Matter Experts (SMEs) involved. 

There are a comprehensive set of SCARS made available as 
part of this review. It is noted that confidence is gained as 
CAD has identified the requisite areas using the related project 
and Transition mechanisms and associated forums. 

The majority of these elements are available for the PFI Stage 
1, though they are spread across a large number of 
documents, which makes the assessment of completeness and 
robustness challenging. 

To address this CAD has now developed a single graphical 
argument for PFI that shows how each element comes 
together to form a complete picture of the assurance (see 
Appendix B). This is reflected in Recommendation 2.1. 

Assessment: With the action taken by CAD in the preceding 
paragraph, NATS views that this item is closed. 
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3.4 ATC / Engineering Procedures and Contingency 

S1.8 

5 1.9 

S1. 10 

噩噩噩圓圓

Are Plans for 
both Transition 
into and 
reversion from 
PFI sessions 
robust? (ATC) 

Are Plans for 
both Transition 
into and 
reversion from 
PFI sessions 
robust? 
(Engineering) 

Are the ATC 
Procedures 
identified fo r 
PFI and 
implemented as 
required? 

|Summary of D叫lIiI::.J叫

Consideration: The reversion to the normal system is 
deemed to be the reverse of the transition, either at the 
planned time or due to a contingency situatio l) . The ability to 
revert has been considered in the ATC Operational Transition 
Plan and the SCARS. 

The advanced publishing of the specific transition and 
reversion procedures, such as coordination with approach, 
CDC and use of the speakers are established normal practice 
in CAD. 

Assessment: NATS views that such plans are in place. 

Consideration: The reversion to the normal system is 
deemed to be the reverse of the transition, either at the 
planned time or due to a contingency situation. The ability to 
revert has been considered in the ATC Operational Transition 
Plan and the 5CARS. 

CAD has reviewed the overall documentation to ensure that 
roles and titles for those responsible for calling off the PFI and 
reverting are clearly defined and consistent . 

Assessment: NATS views that this item is closed. 

Consideration: 5afety assurance is provided in SCARS Report 
Operational Trial of the new ATM5 in the North Air Traffic 
Control Tower 

Assessment: NATS views that this item is closed. 
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3 .5 ATC / Engineering Tra ining 

E圍圈圓圓

S1.11 Are ATC 

S1. 12 

procedures, 
contingencγ 

procedures and 
ATC training in 
place? 

Are engineering 
procedures, 
contingency 
procedures and 
englneenng 
training in 
place? 

sl! " ", ,fj' ,,,.)1'1.t3' " .t4 jl f1, [.) ,1 ;<4" [4'." 

Consideration: OPS Transition procedures will be published 
in advance to allow controllers to become familiar with them 
prior to OPS Transition. These procedures will enable 
controllers to brief themselves, feel comfortable with their 
ability to perform OPS Transition and have the opportunity to 
ask questions of the OPS Transition experts prior to the 
sesslOn. 

Paper copies of these procedures should be provided at all 
CWPs in case staff need to refer to them during OPS 
Transition . The Training Plan for the tower controllers has been 
provided. 

Assessment: NATS views that this item is closed. 

Consideration : Engineering and technical staff have 
undertaken training courses to maintain and support the 
systems associated with PFI stage 1; with 21 competent 
technical staff dedicated to the new ATMS available to support 
the PFI commencing June 2016. 

Consideration has been given to providing an Engineering and 
Technical staff briefing, including PFI Stage 1 specific training 
or familiarisation for Engineering and Technical staff. 

CAD has provided the plan for Engineering training (Training 
Plan 2016 Rev 1 (PFI)) and briefing presentation. Any 
Temporary Operating Instructions required will be issued and 
briefed as per CAD established processes. 

Assessment: NATS views that the procedures are in place. 
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Phased introduction of major system changes is a standard practice within NATS using 
、 shadowing' and live 、 operational services' within defined and constrained operating 
environments (COE). The approach has been applied to 

. iFACTS - the introduction of controller tools and removal of paper flight strips to 

London Area Control; 
• New Prestwick Centre - the transition of Area , Terminal , Oceanic and Military 

Control Operations; 
• Electronic Flight Data (EFD) - the introduction of new controller tools and removal 

of paper flight strips; and 
• Prestwick Upper Airspace - the introduction of new Controller tools and Flight Data 

Processing. 

NATS has completed an assessment of the overall practicalitγof the PFI scheme, the 
readiness of the operational transition of the PFI Stage 1 Configuration, and also an 
update on the progress made by CAD on recommendations made by NATS during the 
"snapshot" review back in December 2015. The analysis is based on documentation made 
available to NATS between the end of "snapshot" review up to end April 2016 (with 
supplementary information provided in early May 2016) and previous documentation and 
familiarity with the system established in conducting "snapshot" review. 

Overall , NATS notes that there is a volume of high quality, detailed work providing a 
significant body of evidence to supp。此 all aspects of the planned PFI. It is also noted that 
CAD has been addressing the remaining recommendations resulting from the "snapshot" 
review that do not affect the PFI Stage 1 and are on track for closure. NATS will conduct a 
further review during Stage 2 assessment as planned. As such, NATS believes CAD has an 
overall robust plan and approach to their ATMS transition. Particular areas of good practice 
include: 

• CAD's overall approach to ATC training , planning, and rostering which are thorough 
and provide a comprehensive body of evidence; and . The ATMS safety case and associated documentation provide a comprehensive risk 

assessment and assurance process to undertake the PFI scheme. 

In noting the areas of good practice NATS has made two recommendations to support 
CAD's planning and deliverγof the PFI. 

a. Recommendation 2.1: To supp。此 the senior management team to maintain 
and manage the overall progress through the PFI scheme, a single graphic of 
overall progress (reporting progress, successes, risks and issues) across the 
people, process, technology, communications and safety assurance should be 
created and maintained. NATS believes this will accord greater clarity on CAD's 
overall status of preparedness, as well as being a method of providing oversight 
to third party auditors. [NATS notes that CAD has accordingly presented the 
progress, claim and suppo此ing documentation for the overall PFI practicality in 
the Claim, Argument, and Evidence (CAE) structure, in Appendix B.] 

b. Recommendation 2.2: Previous experience in NATS of running systems in 
parallel / shadow mode operations has highlighted the importance of 
maintaining data integrity between two 、 live' systems. Discrepancies between 
the data sets could potentially affect certain functions. NATS believes particular 
importance should therefore be placed on confirmation that all data supplied to 
the N-TWR by any 、shadowed function' is in line with the data at S-TWR. To 
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support this NATS proposes a specific activity and success criterion within the 
PFI Stage 1 Configuration plan for a shadowing activity prior to the initial PFI 
session and a specific objectivejsuccess criterion of each PFI session to ensure 
data integrity across the two \Iive' 5γstems is continuously monitored. NATS 
has noted and is satisfied that: 

i. CAD has been implementing respective SUpp。而ng equipment, trained 
staff, as well as procedures to carry out on -going data integrity checks 
to monitor and maintain data integritγbetween the two \\1 ive" systems; 
and 

ii. CAD has consolidated the engineering j technical documentation 
suppo此ing equipment, staffing , procedures and mechanisms for data 
checking with defined follow-up actions recorded. 

The body of evidence provided to NATS has demonstrated that CAD is addressing 
the PFI scheme in a practical and complete manner. As CAD has presented the 
progress, claim , argument and supporting documentation for the overall PFI 
pract i calitγ ， NATS is satisfied that CAD is on schedule for the PFI Stage 1. 
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A 可藍~吋:ysis

至-﹒二 ' d~;;~òpe I F. j<Ï' jI ! rliJï íÞ f1f' ''1 iW '7f.15'l Q_1 
Practica!ity of the Overa!l PFI 
Scheme 

Are Resourcing P!ans for a!! required positions (ATC 
and Engineering) in p!ace? 

Are there prob!ems raising and tracking linked to the 
appropriate phase of implementation? 

Does the plan of activity have clear scope, timing 
and deliverables / success criteria? 

15 there a lesson learning review process in place for 
each PFI? 

Integrity and Va!idation of Safety Have safety documentation and the re!evant 
Documentation in support of PFI supporting documents been reviewed for their 

integrity and validity? 

ATC / Engineering Procedures & Are ATC / engineering procedures changes identified 
Contingency for PFI and implemented as required; 

ATC / Engineering Training 

Are Plans for both Transition into and reversion from 
PFI sessions robust? 

Are ATC / engineering procedures, contingency 
procedures, ATC and engineering training in p!ace? 
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|咖mI'l鴨 !m[~) ，t34lW3"i~ìi(.， tt叫Lmthllliill I
An 'example' genertc 51叫cture for the PFI Stage 1 N-TWR Operation5 

τ。p ClaimO 

The Phased Functionallmplementation (PFI) Session js practical 

This claim is addressed by the follo開ng argument 

• The scope of lhe PFI session is kno、惘， agreed and 
communicated to relevant pa吋es

• The adequacy of lhe 'People' , 'Procedures', 
。 Equipment' aspects needed 10 prollÎde the PFI 
session is demonstraled; and 

• The appl閃ation and completion of safety 
management processes for the PFI operation; 

寸 白--一--ι- ---------'一-- ------ -- 寸 已-- ι- --F 

: NOTE: Need 10 have c訓洽onfidence t納h，刮1:
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: involved y，拘 t趴h the PF門Isessiω。n
: u叩nder咐nd I晰he sc∞o咖， ，副"何ms: ，πangement怡5 for the PFI session 
: including feve悶ion and fallback, and 
: that issues can be raised and 
: [essons learned from each session. 

| 

: NOTE: Need to have confidence that : 
: the core Training and any PFI 
: speci~c training I fami!iarisation for : 
: ATC and 臼gineering is planned and : 
1 、吋 I be compleled, and that 惚中ired : 
: resources are planned and available : 
: for PFI sesslon. : 
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