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Introduction

The SIFF Project

The Raytheon Successor Identification Friend or Foe (SIFF) programme is now replacing existing IFF Mk XA equipment with secure IFF Mk XII equipment, which includes Mode S in the airborne transponders, and is designed with the capability to incorporate IFF Mk XIIA, Mode 5 level 1.

The SIFF programme is introducing IFF Mk XII transponders with a Mode S level 2 capability to aircraft of the Royal Air Force, Fleet Air Arm, Royal Navy Support Ships and the Army Air Corps. Royal Navy ships and submarines that have war roles are also being provided with IFF Mk XII. The programme also calls for the fitment of IFF Mk XII Interrogators with Mode S to designated Royal Naval ships. There are over 25 different designated platform types, from Tornado aircraft trough to Leaf Class Royal Fleet Auxiliary ships and the total number of platforms exceeds 800.

The SIFF Systems vary slightly from platform to platform, however they consist of the legacy platform equipment and SIFF transponder and Interrogator equipment. The SIFF transponder and Interrogator equipment comprises combinations of the following:

a) Transponder

b) Interrogator

c) Cryptographic Computer Units

d) Control and Display Unit (CDU) – aircraft platforms only

e) Versatile Console System (VCS) Remote Control Unit – naval platforms only

f) Data Acquisition Unit (DAU)

g) Antennas

The Raytheon Systems limited solution for the support of the SIFF project finds its roots in the Integration Study & Planning Phase (ISPP) of the programme. Raytheon’s objective during the ISPP was to ensure that their support solution fully met the declared aims of the Authority, which were as follows:

a) Programme aim – The aim of the ILS programme for SIFF is to ensure that the equipment to be procured is fully supportable at the required level of Availability throughout its life at an affordable Life Cycle Cost.

b) ISPP aim – The aim of the ILS element of the ISPP was to define, analyse and cost the supportability requirements for SIFF.

Very early during the ISPP Raytheon Systems Limited augmented the above-declared Authority aims with those of their own, which were:

To work with the Authority in developing a full understanding of the end users support needs, problems and infrastructure in order to ensure that the proposed solution fully meets the Authorities requirements and provides:

a) High reliability of both products and services

b) Ease of maintenance

c) Optimum Life Cycle Cost

d) Minimum Customer (Authority) risk

During the ISPP phase of the project Raytheon started the process which was directed at identifying the optimum support solution. This process began without any preconceived ideas but in short was a simple Trade Off analysis between organic, supported by industry; and full Contractor Logistic Support CLS support.

Understanding the Customer

To formulate a cohesive strategy and meet the aims of both Customer and Raytheon for CLS, Raytheon felt it was necessary to fully understand the Customer and his needs. In order to achieve this Raytheon conducted a number of site visits to the User units and higher organisations to fully establish and understand the problems associated with supporting the Armed Services.  Through this somewhat “hands on “ approach Raytheon gained an invaluable understanding of the “end user”, the front line serviceman, how he operates, what his requirements are and why. Raytheon also wanted to discuss with these people what they needed and felt would constitute a first class service that would realistically meet their operational needs and the user requirements. Raytheon’s philosophy being, these are the people that we are going to support.  Accordingly, Raytheon visited the following:

(a) RAF Brize Norton

(b) RAF Kinloss

(c) RAF Lyneham

(d) RAF Marham

(e) RAF Halton

(f) RAF Wyton

(g) SEAE Arborfield

(h) AAC Middle Wallop

(i) RAF Odiham

(j) 30 MU RAF Sealand

(k) LBTS Portsdown

(l) HMS Collingwood

(m) HMS Dryad

(n) HQ Logistic Command

(o) MoD, Abbey Wood.

In short, Raytheon wanted to understand what the “end user” needed and not what Raytheon “felt” the User wanted or could provide the User with.

In addition to the above visits a series of working groups were introduced. These working groups included representatives from the customers team and all aspects of the support infrastructure, for example:



Technical Publications



Training



Supply Support



CLS



Packaging, Handling, Storage and Transportation  

These working groups, as per the visits, where aimed at gaining a thorough understanding of the end users requirements and that they could also gain an understanding of each other’s. The benefit here being that on occasions we encountered problem areas due to different operational requirements. However by having all players together and each understanding the others requirements we reached a compromise, the team approach won through. It was also around this time that Raytheon determined that a “central hub” would be required for the CLS process. It was from this requirement that Raytheon contracted DARA Electronics (formally 30 MU RAF) to assist in the support of SIFF equipment.

Why DARA Electronics? Raytheon required a large and dedicated repair centre and as such an additional resource. DARA fulfilled this role as it is the largest and possibly the most diverse avionics repair centre in Europe. In addition it also fully understands the Armed Forces and their procedures and as such could and can provide advice to Raytheon as and when required. In short, and in line with the total SIFF CLS process, they could augment the team; they brought information and ability to the team that was needed. However being under contract to Raytheon they would have to work to the SIFF CLS requirements of challenging repair turn round times and resupply times.

Having created a template of requirements from the customer surveys Raytheon then reviewed the existing MoD and Industrial support alternatives. The review closely examined the total support infrastructures, the spares required in support, the transportation systems available, the facilities needed, asset-tracking systems, the repair process and facilities at both third and fourth line. 

The aim of this part of the exercise was to build upon the template of requirements and develop the optimum support solution. The optimum being the one that ensured the minimum risk to the customer at the optimum life cycle cost. Numerous permutation of possible solutions were considered and reviewed to assess both risk and cost

What was concluded at the end of this exercise was that CLS would provide the optimum support solution. However, CLS should not replace large elements of the armed forces infrastructure but should, were possible augment their existing support process. In short Industry needed to “team” with the armed forces.

CLS Information Technology

A base requirement of any Contractor Logistic Support (CLS) process is to have available an IT system that will track the asset location of all spares and to provide details of repair and transit time performance. During ISPP Raytheon undertook to determine what approach to take to resolve this requirement. Should it be a bespoke solution that covered the total supply chain or should it be an amalgam? There were many permutations to the solution. 

As part of the information gathering to resolve this requirement Raytheon determined that the three services used different IT applications to manage their spares. The Royal Air Force control and manage their spares at unit and depot level worldwide using an IT system called Unit Supply Automatic Data Processing System (USAS). Fortunately, Raytheon also determined that the Royal Navy Fleet Air Arm and the Army Air Corps have adopted USAS at their land bases for the control of their aircraft assets.

Again, working together as a team with the customer, we concluded that it would be advisable for the Royal Naval equipment to be classed as aviation electronics. This was following detailed discussions and reviews between Raytheon and MoD. This decision was duly implemented and the Royal Navy agreed to hold the SIFF spares at Royal Naval Air Stations rather than at dockyard depots. This decision meant that SIFF could be commonly controlled, monitored and tracked whilst under MoD control using USAS at all user UK main stores rather than a costly bespoke asset tracking system or the introduction of CRISP into DARA Sealand. This is just one example of how Raytheon and the MoD worked together to provide the optimum support solution.

However, the only problem area was that it was proposed that Raytheon would own all SIFF spares (with the exception of PEP’s (Priming Equipment Pack's), SAP’s (Sail Away Pack’s) etc), as Contractor owned Contractor Operated (CoCo). The result here being that as the MoD did not own the asset the asset could not appear on USAS, by the rules and procedures of the day. This meant, by definition, Raytheon spares could not be held on USAS. It was only by working as a team that we worked this problem together and came up with the solution. We had created a truly symbiotic relationship; we worked together and resolved problems to achieve mutual benefit. We now have the assets on USAS and this removed the need for the bespoke solution, its associated cost and the confusion of multiple computer screens in the base stores etc. This was another example of teamwork with the customer coming up with a win win solution.

The “Teaming” concept
Raytheon recognised that there was considerable investment and experience within the total Armed Services support infrastructure and as a process it works very well and all players know their part. Working together, teaming or whatever word you choose was felt to provide the optimum approach to CLS (in Raytheon’s opinion).  Each “team” member would bring their own unique area of expertise to the group, each augmenting the others in a simple but effective symbiotic relationship.

The advantages of this team concept would appear to be as follows:

· Spares to be held at Main Operating Base Level

· Use of existing service asset tracking systems (USAS).

· Use of existing procedures and process

Accordingly, after undertaking various Trade Off Analyses it was concluded that the optimum approach, the one providing the least risk and optimum service level to the customer, the serviceman at the front line, would be the “team” approach. 

What is meant by the term “teaming” with the armed forces in this context is that we felt that we must place the task where it is best managed and, any associated risk would be minimised. The resultant process flow that was modelled became a mix of task owners (MoD / Raytheon) and their associated procedures. The aim was to keep things simple and, if we had an existing procedure, we would use it. It was felt that it would be less risky to tailor the process (if possible) than to tailor the procedure. The end result of our modelling identified the following stake holders and their respective spheres of influence:

MoD – The model showed that the MoD had a major role to play if our proposed CLS solution was to operate effectively. We decided that the most effective place to position the equipment spares was as close to the point of use as was possible, the main operating bases. We decided that the optimum place to store the equipment was in the main operating base supply facility. Raytheon then looked at the process of ordering and handling replacement stock, the paperwork used, asset tracking and order handling computer systems etc. This was reviewed at length and it was decided that this should also be kept the same as it was, i.e. no change. 

In this way the service personnel would see no difference, they would be using all of the same procedures, Form 731, USAS etc. The result would be limited disruption and minimum risk of things going wrong.

Defence Aviation Repair Agency (DARA) – DARA’s role would also be one with which they are very familiar in that they would be responding to requests from the main operating bases for replacement stock. It was decided that the main pool of spares and repairs should be at DARA as this is their core competence and they fully understand the military culture and procedures. The only aspect that has been changed is that the contract between Raytheon Systems Ltd and DARA demands a repair turn round time for the SIFF project of 15 days. DARA are also responsible for the transportation of the stock throughout the CLS process via their Rapid Aviation Logistic Support (RALS) service. Again this is a slight departure from the norm in that our contract with DARA requires the replacement stock to be in place within 24 hours of the demand being placed. Again this activity is one of almost status quo and again one of minimising risk. The same procedures are to be used, the same paperwork and computer systems.

The only change being one of turn round times be it repair or transit. The reason for these being the result of a detailed spares ranging and scaling and trade off exercise.

Spares Ranging and Scaling Exercise

The initial spares ranging and scaling exercise was modelled by Raytheon on a spares model and was confined to main and sub assemblies as specified in the Maintenance Policy and confirmed by the Level Of Repair Analysis (LORA) undertaken by Raytheon.   For the Transponder, the LRU is at Unit level and for the Naval Interrogator the LRU is at module level.

Following a sensitivity analysis of the repair turn round time (RTRT) and transit time (TT) on the spares model a 15 day RTRT coupled with a 24 hour TT was found to achieve the best results. For example, the output results for the Transponder using these timescales showed that CLS required 47% less spares than would be needed under traditional support. 

The effect of a responsive RTRT and fast TT is shown in table 1 below. This table reflects the spare Transponders required to support a specific SIFF element. Against the forecast flying rate per platform (which includes a Ground Operating Factor) with a mean time between failure rate and the declared fleet size. For normal organic support with a RTRT of 120 days and a TT of 14 days, quantity 17 Transponders would be required to support the repair spares pool whilst under the proposed CLS process with a 15 day RTRT and 1 day TT only quantity 2 Transponders are required. 
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	2
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	15
	2
	3
	3
	3
	3
	3
	3
	3
	3
	4
	4
	4
	4
	4

	30
	4
	4
	4
	5
	5
	5
	5
	5
	5
	5
	5
	6
	6
	6

	45
	6
	6
	6
	6
	7
	7
	7
	7
	7
	7
	7
	7
	7
	8

	60
	8
	8
	8
	8
	8
	8
	9
	9
	9
	9
	9
	9
	9
	9

	75
	10
	10
	10
	10
	10
	10
	10
	11
	11
	11
	11
	11
	11
	11

	90
	11
	12
	12
	12
	12
	12
	12
	12
	12
	13
	13
	13
	13
	13

	105
	13
	13
	14
	14
	14
	14
	14
	14
	14
	14
	14
	15
	15
	15

	120
	15
	15
	15
	15
	16
	16
	16
	16
	16
	16
	16
	16
	17
	17

	135
	17
	17
	17
	17
	17
	18
	18
	18
	18
	18
	18
	18
	18
	18

	150
	19
	19
	19
	19
	19
	19
	19
	20
	20
	20
	20
	20
	20
	20

	165
	21
	21
	21
	21
	21
	21
	21
	21
	21
	22
	22
	22
	22
	22

	180
	22
	22
	23
	23
	23
	23
	23
	23
	23
	23
	24
	24
	24
	24


Table 1 

Spares Requirement (Repair Turn Round Time Vs Transit Time)

CLS Concept.

The “teaming” approach was therefore turned into the chosen support process and further developed. A schematic of the CLS is shown below in Figure 2 along with the areas of responsibility. The schematic shows the flow of unserviceable and serviceable equipment directly between the main operating base and the CLS Depot. In addition it also shows what was believed to be the optimum Repair Turn Round Time and Transportation Time. These were based on what could be provided from industry and as such used in the Spares Ranging and Scaling exercise to determine the required spares pool.




               DARA                 RALS (DARA)                  MoD


Figure 2 – Re-supply process

Requirements Parameters

Within the model it was necessary to define certain requirements so that the process could operate efficiently and be measured for effectiveness and contractual compliance. Firstly the spares modelling exercise required a time constraint for the availability for collection of the failed assets from the MoD and secondly we required performance goals that Raytheon had to meet whilst delivering the service. It was decided from the onset that these targets had to be stretched targets, but achievable, as they effectively contributed directly to the size of the spares pool. The requirements were determined as follows:  

CLS Return Time for Failed Equipment.
If and when an item of equipment fails, there is a time period during which the unserviceable equipment has to be removed from the weapons platform, be conditioned, labelled and returned to the main stores whilst, simultaneously, a demand for a serviceable item is placed. It was determined that the time period for failed equipment to be available for collection is as follows:

(p) Within UK  (Aircraft and Shore Bases) - 24 hours from the demand being placed, the repairable item should be available at the User Supply/Inward Store for collection. (48 hours for main bases in Germany)

(q) Outside UK. (Aircraft and Shore Bases) - 15 days from the demand being placed, the repairable item should be available for collection at the UK User Supply/Inward Store or from a military airhead.

(r) Naval Units. - 90 days (at sea) from the demand being placed, the repairable item should be available for collection at the UK User Supply/Inward Store or from a military airhead. 48 hours when alongside.

CLS Performance Requirements

During spares modelling for CLS, a Stock Out Risk of 1% was used for the majority of platforms. However, due to the reduced mission impact of a failure for Naval platforms, the Stock Out Risk for the surface vessels was reduced to 4% whilst submarines were nominally accorded a 99% SOR. These SORs were discussed and agreed by the MoD at various meetings. From this initial work the following requirements were determined:

(a) It was determined that Raytheon should maintain a Spares Availability of 99% for all eligible spares measured over the full CLS period across the entire in-service population of platforms.

(b) That Raytheon should meet the following spares replenishment times:

· Within 24 hours for main operating base supply flights on the UK mainland.

· Within 48 hours for main operating base supply flights in Northern Ireland, the Scottish Islands and Germany.

Spares Ownership

As mentioned earlier Raytheon’s CLS solution also determined that the optimum approach should also embrace the ownership of spares. Therefore the solution was that Raytheon would own all regular spares (non PEP’s, FAP’s etc). Units that are fitted and in use on weapon platforms, which would be owned by the MoD. SIFF equipment scaled by the MoD for use in PEPs and FAPs would not be classed as spares and would be owned by the MoD. Therefore, CLS spares would be classified as Contractor Owned and Contractor Operated (COCO) with the advantage that MoD would have no acquisition costs for these items and would not have to suffer from RAB accounting.

Conclusion

It can be seen from the above that teamwork and customer focus played a major part in the SIFF CLS activities and in hindsight this was the only way it could have succeeded. SIFF is a complex support project; it covers a range of equipment’s fitted to a large variety of host platforms operated by the Royal Navy, Army, Royal Air Force and the Fleet Auxiliary – all of which operate differently! Raytheon could not have developed the SIFF CLS support process without the full co-operation of the MoD, and in turn the MoD would not have the service they now have. It is a truly symbiotic relationship.

However this relationship did not stop at the start of CLS. Like all processes once you have introduced it you need to monitor and maintain it, we need to ensure that it is working correctly. For this purpose we have the quarterly SIFF CLS Review at which the previous quarters arising’s, errors and faults etc are reviewed and payment authorised. It is at these reviews that, and earlier if required, that working as a team, problems are resolved. We cannot afford the introduction of a blame culture, we need to be open about the problem ascertain the cause and correct it as soon as possible. And now ten months into the CLS service we are continuing in the spirit at which we started, working together as one team supporting the SIFF users.

At the time of writing we now have Triststar, VC10 and BAe 146 platforms in service and supported by the full CLS service. In addition to this, by return to service of each of these platforms had all of the required spares were in place as well as all of the Technical Publications and the required Training had been completed. The process is working.
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