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ABSTRACT

This paper reports on the efforts of the Railway safety Regulator of SA to obtain an informed appraisal of the railway industry in the country. Having started operating three years ago, the Regulator was faced with an industry on which little objective information was available. Through the initial permit application process operators submit detailed data about their railway operations. This is augmented by data gathered through audits, occurrence investigations and inspections. A systematic framework was required to provide an analysis based on the data. 
1 INTRODUCTION
An initial Risk Perception Model was used that relied mainly on readily available information that was submitted with the operator’s permit application. This crude model classified operators into three main categories: passengers, dangerous goods, general freight or a combination of them. A revised model called the Deterministic Risk Model was developed based on two main components. Firstly, the potential risk that is based on the nature of the business, the complexity and extent of the railway activity. The second component is the reality risk that is based on the actual performance of the operator with respect to occurrence history and compliance record from audits and inspections, and other Regulator requirements. 

The model will provide an essential profile of the industry. This will in turn help guide future interventions with the industry; it will inform the scope and depth of audits and inspections. 
The paper is organised into two main sections, a description of the initial risk perception model followed by a description of the deterministic risk model. 
1.1 THE SA RAILWAY SAFETY REGULATOR
The National Railway Safety Regulator Act, 2002 (Act 16 of 2002) was tabled on 5 August 2002 and promulgated during November 2002 and the office of the Railway Safety Regulator was established during 2003.


The purpose of the Act is to:

· Provide for and promote safe railway operations, thus promoting the use of rail as a transport mode.

· Encourage the collaboration and participation of interested and affected parties to improve railway safety

· Recognize the prime responsibility and accountability of railway operators in ensuring the safety of railway operations

· Promote the harmonization of the railway safety regime of the Republic of South Africa with the objectives and requirements of the Southern African Development Community;

· Further the achievement of such purpose by establishing a suitable regulatory regime.


1.2 THE RAILWAY INDUSTRY IN SOUTH AFRICA
For the purposes of this paper railway operators in South Africa can be classified into 3 classes depending mainly on size and complexity of their operations. The class 1 operators are Transnet Freight Rail (TFR) – a state owned freight logistics company, which was until recently known as Spoornet, and SARCC Metrorail which operates commuter rail services in the metropolitan areas across the country. TFR operates two main export routes namely the iron ore export line - operating a 861 km, 50 kV line that transports 31.9 million tonnes annually; and the coal export line operating a 25kV double line that transports 5 million tonnes. TFR’s general freight business operates over 22 000 km of rail network and transports 84 million tonnes of mining products, manufactured goods, containers and agricultural produce between the major economic hubs in the country. The state-owned South Africa Rail Commuter Corporation (SARCC) operates the country’s largest commuter and passenger service. It provides suburban transport to over 1.7 million passengers during weekdays. Class II operators are mines and major manufactures that have extensive railway operations but mainly within their own works. The last category (Class III) comprises smaller siding operators with at most several kilometres of network and limited rolling stock for local shunting.
2 the risk perception model
During the latter part of 2005/06 and the 1st quarter of 2006/07 the Railway Safety Regulator embraced the philosophy of a risk based approach to auditing. In this regard the Safety Assurance department developed a “risk perception model” based on the perceived risk profile of the industry. Based on a lack of objective information (occurrence data, occurrence investigations, inspection reports and audit reports) indicating the risk profile of the industry in absolute terms the Safety Assurance department developed a subjective risk perception model based on the “perceived” risk of the individual operator, the “perceived” risk of the categories of operators as well as the perceived risk of a specific market sector in the industry.

In accordance with the Risk Perception Model individual operators were classified into Low, Medium and High risk operators. The criteria applied within the Risk Perception Model were as follow:

· Transport of dangerous goods

· Transport of passengers

· Volume of goods transported

· The nature and complexity of railway operations

· Probability of occurrences happening

· Severity of the occurrence
In terms of the National Railway Safety Regulator Act, 2002 (Act 16 of 2002) the following categories of operators require a Safety Permit:

· A network operator (N),

· A train operator (T), and

· A station operator (S).

In certain instances the operator may be any combination of the abovementioned, namely a network and train operator (NT), network and station operator (NS), train and station operator (TS) or network, train and station operator (NTS).

A High Risk operator would typically be an operator who transports passengers, conveys high volumes/tonnages of goods, transport hazardous material and typically has a combination of an NT or NTS as per their permit registration category. 

The geographical location and the perceived risk levels of the operators, as per the Risk Perception Model, are graphically presented in Figure 1. According to the Risk Perception Model the High Risk operators are based in Gauteng, Kwa-Zulu Natal and Mpumalanga.
For the purpose of further refining and fine tuning the risk profiling of the industry the RSR demarcated the operators in terms of market sectors and attached a risk value to the sector. (H=high risk, M=medium risk and L=low risk). The RSR identified the following market sectors and risk profile within the Industry:

· H = Tourist operators (Spier, Rovos Rail, Heritage Foundation, and Steam clubs)

· H = Petrochemical sector (Sasol, Shell, BP, Engin,etc)

· M = Municipalities 

· M = Ports, 

· M = Mining, 

· L =  Agricultural sector, 

· M = Manufacturing sector (Mittal steel, SA Breweries, Mondi, etc)

· L = Sidings and Terminals

· H = Class I operators (Spoornet and Metrorail)

The profile obtained from the Risk perception model were used to inform the initial RSR audit strategy. The audit plan focused on the categories of operators taking into account the risk profile of the category and/or sector to be audited. The initial audit plan focused on High risk operators where after which Medium risk and Low risk operators would be addressed.

Several weaknesses emerged from the experience of applying RPM. A root cause of this weakness was its crudeness. The model is generally simplistic. It takes little account of the complexity of the various operators in the industry. It did not provide a systematic way of capturing the various factors that give rise to a particular risk profile of an operator. 
Despite its shortcomings it is still in use. It will however be replaced over time by the Deterministic Risk Model as the information regarding the nature of business of the Permit Holder becomes available.
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Figure 1:  Provincial breakdown of operators as per Low, Medium and High Risk Perception

3 the deterministic risk model
The objective of the DRM is to develop a methodology, based upon the potential risk and reality risk profile of an operator as determined by the Operator’s nature of business and occurrence history respectively, to determine:-
· The reality risk profile of the Operator;
· the potential risk profile of an Operator subsequent to the Operator’s nature of business being ascertained;
· which Operators should be subject to an audit;
· the scope of the audit questionnaire applicable to that Operator; 

The deterministic methodology would determine the potential risk profile of the Operator based on:-

· the factors which define the nature of the business which the Operator is concerned with;
· the category, within each factor, that the Operator is ranked in based upon the correlation between the definitions of the categories within the factor and the Operators nature of business;
· the severity of an occurrence related directly to each category within the factor under consideration and the probability of such an occurrence pertaining to each category within the factor under consideration ;
In implementing the methodology the following issues must be considered

· the factors which directly impact upon the risk profile of a railway operator;
· risk categories applicable to the factors namely high, medium, low and very low using the concept of safety critical as the determining criteria in allocation of the appropriate category;
· the parameter definitions and limits applicable within each risk category;
· the weightings applicable to each risk category based upon the severity and probability of occurrence within each category;
· the calculation technique and subsequent risk profile allocation;
· the guiding principles for initiating an audit.

3.1 determination of Potential risk
The methodology is based on a one dimensional description of the Operator compiled from three variables, namely:
· NOBFI (nature of business factor impact, high, medium, low and very low);

· OSI (occurrence severity impact);

· OPI (occurrence probability impact inferred from the frequency of occurrence).

Each variable has an associated range of descriptive parameters and weighting factors namely:-

· Nature of business factors f(NOBFI): These comprise factors such as traffic and passenger volumes, the type of commodities transported, etc, see annexure A for details.
· Occurrence severity g(OSI): A rating of the severity of an occurrence from catastrophic to negligible as shown in annexure B.
· Occurrence probability h(OPI): A probability of occurrence from frequent to improbable as in annexure C.

The risk severity rating for each factor is then given as 
Risk severity RS= g(OSI)*h(OPI) 

The Operator potential risk (PR) is a summation of the risk severity for each factor describing the Operators nature of business,
PR = Σni=1 {π [ g(OSI),h(OPI)]}
Where n is the total nature of business factors

PR = Σni=1 [RS] (n – total nature of business factors)

The methodology works by allocating a severity and probability of occurrence to each category within a factor. For example in the case of the business intensity factor, for a high volume freight operator the probability of an occurrence is frequent and the severity level of the occurrence is critical. On the other hand, an operator with very low traffic volumes will be remote and the severity of the occurrence is negligible. For high passenger traffic the probability of the occurrence is frequent and the severity rating is catastrophic. South African operators for which the above examples would apply are Transnet Freight Rail and SARCC. 

Annexure D1 is the allocation of severity and probability levels (based upon annexure B and C) to each category within a factor describing the nature of business. This is the back bone of the methodology and agreement on the allocation is essential prior to the use of the methodology. Changes in the future would render all previous results null and void.

Annexure D2 is the application of the weightings applicable to each level as per annexure B and C. This allows calculation of the risk severity rating for each business factor from which the final potential risk level can be obtained. 
The final potential risk rating will be categorized as follows: 

· Operator is Very Low risk for 
PR<93

· Operator is Low risk for 
93 ≤ PR < 337

· Operator is Medium risk for 
337 ≤ PR < 948

· Operator is High risk for  
PR ≥ 948

3.2 determination of reality risk
The realist risk rating is based on two main elements: incident record and compliance record. Incident records has two components, the first being the operator’s occurrence history and is defined as follows:-

· RR = high if occurrences happen more than 10 times per day,    OCC >10pd;

· RR=medium if occurrences happen more than 10x per quarter, OCC>10pq;

· RR=low for occurrences happening more than 10x per year, OCC>10py;

· RR=very low for occurrences happening less than 10x per year, OCC<10py.

The second component of incident record is the severity of past occurrences. This is ranked from Catastrophic to negligible. 

Compliance record is based on the performance of the operator relative to various compliance requirements from the Regulator. One example is the submission of the annual safety plan. The operator is ranked highest for submission of a fully compliant safety plan and lowest for non-submission. In addition the performance of the operator against its own safety plan is evaluated. The ratings of all the factors in the reality risk rating are combined to arrive at a single rating for the reality risk. Annexure E1.2 provides details of all the factors that are considered in the reality risk rating. 
4 CONCLUSION
The RSR is in the process of collecting data on which to apply the deterministic risk model. Once sufficient data has been captured, a revised industry profile will be created and maintained over time. The risk profile will be used to guide the RSR’s audit strategy as well as resource allocation and control based on an operator’s risk profile. It is expected that compliance and adequacy audits and targeted inspections based on the reality risk profile will help meet the RSR’s mandate of improving safety performance in the railway industry.
The biggest challenge in concluding the model is the collection of relevant industry data. This process will be carried out over time as information is gathered by inspectors during their interaction with operators. The quality and thoroughness of the RSR Inspector’s reporting is critical since their findings and data is fed into the model. The second major challenge is the specification of norms and allocation of severity and probability levels within each nature of business factor. Norms will set the boundaries for each category. Based on the nature of the industry the difference between the largest operator and the smallest is vast: The largest operators are TFR and SARCC while the smallest may be a siding owner with several hundred meters of rail and no rolling stock. Most operators will be in the Very Low categories while two operators such as TFR and SARCC will be in the High categories. As can be expected the risk profile is likely to be skewed in favour of the larger operators. 
Based on the end results of audits, inspections, occurrence safety data analysis and occurrence investigations the risk model will be regularly updated to reflect the risk profile of the industry over time.

Annexure A

nature of business factors & norms

	
	
	
	NORMS

	ID
	Factor
	Sub Element
	H
	M
	L
	VL

	1
	Business Intensity (volume)

 
	Freight
	>8mtpa
	>5mtpa
	>3mtpa
	<1mtpa

	
	
	Passengers
	>1000pd
	>1000pm
	>1000pq
	<1000py

	2
	Complexity of Operations
	Trains crossing per route
	>5
	<5
	<2
	None

	3
	Commodity transported
	P-passenger               F-freight                     D-dangerous goods
	P&F&D / P&D
	P&F / D&F  
	P / D
	F

	4
	Technology utilized
	S-State of the art     M-modern               O-old                       A-obsolete
	A
	O
	M
	S

	5
	Moving assets employed

 

 
	Locomotives/ EMU/DMU
	>50
	>10
	>2
	<2

	
	
	Wagons
	>1000
	>200
	>20
	<20

	
	
	Coaches
	>500
	>100
	>10
	<11

	6
	Stationary assets utilized

 

 
	Stations
	>10
	>5
	>0
	None

	
	
	Yards / sidings
	>100
	<100
	<10
	<3

	
	
	Terminals
	>10
	>5
	>0
	None

	7
	Length of track

 
	With OHTE
	>1000
	>100
	<100
	-

	
	
	Without OHTE
	>5000
	>500
	>50
	<50

	8
	Number of level crossings

 
	protected 
	>20
	>10
	>2
	None

	
	
	unprotected
	>20
	>10
	>2
	None

	9
	Number point sets
	 
	>100
	>50
	>10
	<10


Note – Assets (locomotives, wagons, coaches, stations, yards, sidings, terminals, length of track) are the total utilised by the PH (own + third party) not only specific to the PH.
Annexure b – occurrence severity impact

	Description
	Weighting
	Criteria

	Catastrophic
	10
	Could result in death, permanent total disability, multiple injuries, loss exceeding R10m, or irreversible severe environmental damage that violates regulations or law

	Critical
	6
	Could result in partial disability, injuries or occupational illness that may result in hospitalisation of at least 3 persons, loss exceeding R2m or reversible environmental damage causing violation of law or regulation

	Marginal
	3
	Could result in injury or occupational illness resulting in one or more lost days, loss exceeding R500k or mitigatible environmental damage without violation of law or regulation, restoration is possible

	Negligible
	1
	Could result in injury or illness not resulting in lost days, dame of a minor nature, or minimal environmental damage not violation any law or regulation


5 Annexure c – occurrence probability impact

	Description
	Weighting
	Norm
	Check

	Frequent
	15
	Likely to occur often in the life of an item, occurrence probability greater than 10-1 in the life, probability>0.1
	Experienced continuously

	Probable
	10
	Will occur several times in the life of the item, 0.01< probability<0.1
	Occurs frequently

	Occasional
	6
	Likely to occur some in the life of the item, 0.01<probability<0.001
	Will occur several times

	Remote
	3
	Unlikely but possible to occur in the life of the item

0.000001<probability<0.001
	Unlikely, but can reasonable be expected to occur

	Improbable
	1
	Occurrence may not be experienced,

Probability>0.000001 (10-6)
	Unlikely to occur


Annexure D1 – risk category ALLoCATION

Apply annexure B and C to each factor

	
	
	
	PROBABILITY OF AN OCCURRENCE
	SEVERITY OF OCCURRENCE

	ID
	Factor
	Sub Element
	H
	M
	L
	VL
	H
	M
	L
	VL

	1
	Business Intensity (volume)

 
	Freight
	Frequent
	Probable
	Occasional
	Remote 
	Critical
	Critical
	Marginal
	Negligible

	
	
	Passengers
	Frequent
	Probable
	Occasional
	Remote 
	Catastrophic
	Critical
	Marginal
	Marginal

	2
	Complexity of Operations
	Trains crossing per route
	Probable
	Occasional
	Remote 
	Improbable
	Critical
	Marginal
	Marginal
	Negligible

	3
	Commodity transported
	P-passenger               F-freight                     D-dangerous goods
	Frequent
	Probable
	Occasional
	Remote 
	Catastrophic
	Catastrophic
	Critical
	Marginal

	4
	Technology utilized
	S-State of the art     M-modern               O-old                       A-obsolete
	Frequent
	Probable
	Remote 
	Improbable
	Critical
	Marginal
	Negligible
	Negligible

	5
	Moving assets employed

 

 
	Locomotives/ EMU/DMU
	Probable
	Occasional
	Remote 
	Improbable
	Critical
	Marginal
	Negligible
	Negligible

	
	
	Wagons
	Probable
	Occasional
	Remote 
	Improbable
	Critical
	Marginal
	Negligible
	Negligible

	
	
	Coaches
	Probable
	Occasional
	Remote 
	Improbable
	Critical
	Critical
	Marginal
	Negligible

	6
	Stationary assets utilized

 

 
	Stations
	Probable
	Occasional
	Remote 
	Improbable
	Critical
	Marginal
	Marginal
	Negligible

	
	
	Yards / sidings
	Probable
	Occasional
	Remote 
	Remote 
	Critical
	Marginal
	Negligible
	Negligible

	
	
	Terminals
	Probable
	Occasional
	Remote 
	Remote 
	Critical
	Marginal
	Negligible
	Negligible

	7
	Length of track

 
	With OHTE
	Frequent
	Probable
	Occasional
	Remote 
	Catastrophic
	Critical
	Marginal
	Negligible

	
	
	Without OHTE
	Probable
	Occasional
	Remote 
	Improbable
	Critical
	Marginal
	Negligible
	Negligible

	8
	Number of level crossings

 
	protected 
	Probable
	Occasional
	Remote 
	Improbable
	Critical
	Critical
	Marginal
	Negligible

	
	
	unprotected
	Frequent
	Probable
	Occasional
	Remote 
	Catastrophic
	Catastrophic
	Critical
	Negligible

	9
	Number point sets
	 
	Probable
	Occasional
	Remote 
	Improbable
	Critical
	Marginal
	Negligible
	Negligible


Annexure D2 – risk category calculation

Apply weighting factors of annexure B and C which correlate to the allocation of severity and probability impact.
	
	
	
	PROBABILITY SCORE
	SEVERITY SCORE
	RISK SEVERITY

	ID
	Factor
	Sub Element
	H
	M
	L
	VL
	H
	M
	L
	VL
	H
	M
	L
	VL

	1
	Business Intensity (volume)

 
	Freight
	15
	10
	6
	3
	6
	6
	3
	1
	90
	60
	18
	3

	
	
	Passengers
	15
	10
	6
	3
	10
	6
	3
	3
	150
	60
	18
	9

	2
	Complexity of Operations
	Trains crossing per route
	10
	6
	3
	1
	6
	3
	3
	1
	60
	18
	9
	1

	3
	Commodity transported
	P-passenger               F-freight                     D-dangerous goods
	15
	10
	6
	3
	10
	10
	6
	3
	150
	100
	36
	9

	4
	Technology utilized
	S-State of the art     M-modern               O-old                       A-obsolete
	15
	10
	3
	1
	6
	3
	1
	1
	90
	30
	3
	1

	5
	Moving assets employed

 

 
	Locomotives/ EMU/DMU
	10
	6
	3
	1
	6
	3
	1
	1
	60
	18
	3
	1

	
	
	Wagons
	10
	6
	3
	1
	6
	3
	1
	1
	60
	18
	3
	1

	
	
	Coaches
	10
	6
	3
	1
	6
	6
	3
	1
	60
	36
	9
	1

	6
	Stationary assets utilized

 

 
	Stations
	10
	6
	3
	1
	6
	3
	3
	1
	60
	18
	9
	1

	
	
	Yards / sidings
	10
	6
	3
	3
	6
	3
	1
	1
	60
	18
	3
	3

	
	
	Terminals
	10
	6
	3
	3
	6
	3
	1
	1
	60
	18
	3
	3

	7
	Length of track

 
	With OHTE
	15
	10
	6
	3
	10
	6
	3
	1
	150
	60
	18
	3

	
	
	Without OHTE
	10
	6
	3
	1
	6
	3
	1
	1
	60
	18
	3
	1

	8
	Number of level crossings

 
	protected 
	10
	6
	3
	1
	6
	6
	3
	1
	60
	36
	9
	1

	
	
	unprotected
	15
	10
	6
	3
	10
	10
	6
	1
	150
	100
	36
	3

	9
	Number point sets
	 
	10
	6
	3
	1
	6
	3
	1
	1
	60
	18
	3
	1

	
	
	
	
	
	
	
	
	
	TOTAL
	1380
	626
	183
	42


Annexure D3 – risk severity calculation

The allocation of a risk severity number, to each risk category, for each NOB factor, by multiplying the severity impact by the probability impact.
	
	
	
	RISK SEVERITY

	ID
	Factor
	Sub Element
	H
	M
	L
	VL

	1
	Business Intensity (volume)

 
	Freight
	90
	60
	18
	3

	
	
	Passengers
	150
	60
	18
	9

	2
	Complexity of Operations
	Trains crossing per route
	60
	18
	9
	1

	3
	Commodity transported
	P-passenger               F-freight                     D-dangerous goods
	150
	100
	36
	9

	4
	Technology utilized
	S-State of the art     M-modern               O-old                       A-obsolete
	90
	30
	3
	1

	5
	Moving assets employed

 

 
	Locomotives/ EMU/DMU
	60
	18
	3
	1

	
	
	Wagons
	60
	18
	3
	1

	
	
	Coaches
	60
	36
	9
	1

	6
	Stationary assets utilized

 

 
	Stations
	60
	18
	9
	1

	
	
	Yards / sidings
	60
	18
	3
	3

	
	
	Terminals
	60
	18
	3
	3

	7
	Length of track

 
	With OHTE
	150
	60
	18
	3

	
	
	Without OHTE
	60
	18
	3
	1

	8
	Number of level crossings

 
	protected 
	60
	36
	9
	1

	
	
	unprotected
	150
	100
	36
	3

	9
	Number point sets
	 
	60
	18
	3
	1

	
	
	
	1380
	626
	183
	42


Annexure e1.1 – PR application template

	
	COMPANY
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	SPN
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	Place X in selection columns based on definitions
	Transfer applicable score

	
	
	
	NORMS
	SELECTION
	RISK SEVERITY
	SCORE

	ID
	Factor
	Sub Element
	H
	M
	L
	VL
	H
	M
	L
	VL
	H
	M
	L
	VL
	 

	1
	Business Intensity (volume) 
	Freight
	>8mtpa
	>5mtpa
	>3mtpa
	<1mtpa
	 
	 
	 
	 
	90
	60
	18
	3
	0

	
	
	Passengers
	>1000pd
	>1000pm
	>1000pq
	<1000py
	 
	 
	 
	 
	150
	60
	18
	9
	0

	2
	Complexity of Operations
	Trains crossing per route
	>5
	<5
	<2
	none
	 
	 
	 
	 
	60
	18
	9
	1
	0

	3
	Commodity transported
	P-passenger               F-freight                     D-dangerous goods
	P&F&D / P&D
	P&F / D&F  
	P / D
	F
	 
	 
	 
	 
	150
	100
	36
	9
	0

	4
	Technology utilized
	S-State of the art=VL    M-modern=L              O-old=M                       A-obsolete=H
	A
	O
	M
	S
	 
	 
	 
	 
	90
	30
	3
	1
	0

	5
	Moving assets employed 
	Locomotives/ EMU/DMU
	>50
	>10
	>2
	<2
	 
	 
	 
	 
	60
	18
	3
	1
	0

	
	
	Wagons
	>1000
	>200
	>20
	<20
	 
	 
	 
	 
	60
	18
	3
	1
	0

	
	
	Coaches
	>500
	>100
	>10
	<11
	 
	 
	 
	 
	60
	36
	9
	1
	0

	6
	Stationary assets utilized

 
	Stations
	>10
	>5
	>0
	none
	 
	 
	 
	 
	60
	18
	9
	1
	0

	
	
	Yards / sidings
	>100
	<100
	<10
	<3
	 
	 
	 
	 
	60
	18
	3
	3
	0

	
	
	Terminals
	>10
	>5
	>0
	none
	 
	 
	 
	 
	60
	18
	3
	3
	0

	7
	Length of track 
	With OHTE
	>1000
	>100
	<100
	-
	 
	 
	 
	 
	150
	60
	18
	3
	0

	
	
	Without OHTE
	>5000
	>500
	>50
	<50
	 
	 
	 
	 
	60
	18
	3
	1
	0

	8
	Number of level crossings
	protected 
	>20
	>10
	>2
	none
	 
	 
	 
	 
	60
	36
	9
	1
	0

	
	
	unprotected
	>20
	>10
	>2
	none
	 
	 
	 
	 
	150
	100
	36
	3
	0

	9
	Number point sets
	 
	>100
	>50
	>10
	<10
	
	
	
	
	60
	18
	3
	1
	0


6 Annexure e1.2 – RR application template

	
	TEMPLATE E1.2
	
	
	
	
	
	
	
	
	
	15
	10
	6
	3
	699

	
	COMPANY
	
	
	
	RR RANKING
	VL
	
	
	
	10
	6
	3
	1
	297

	
	SPN
	
	
	
	
	
	
	
	
	
	10
	6
	3
	1
	130

	
	
	
	Place X in selection columns based on definitions
	Score

	
	
	
	NORMS
	SELECTION
	RISK  Value
	Total

	ID
	Factor
	Sub Element
	H
	M
	L
	VL
	H
	M
	L
	VL
	H
	M
	L
	VL
	 

	1
	Occurrence Probability
	IR
	>10 pd
	>10 pm
	>10 pq
	> 10 py
	 
	 
	 
	 
	0
	0
	0
	0
	0

	2
	Occurrence Severity
	IR
	Catastrophic
	Critical
	Marginal
	Negligible
	 
	 
	 
	 
	0
	0
	0
	0
	0

	3
	IR Total
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	0

	4
	A.  Submission of annual safety plan (ASP)
	CR
	Not received
	Received late
	Partially compliant
	Fully compliant
	 
	 
	 
	 
	0
	0
	0
	0
	0

	5
	B.  PH performance against ASP
	CR
	No objectives met
	Less than half of the objectives were met
	More than half but not all objectives were met
	All objectives  were met
	 
	 
	 
	 
	0
	0
	0
	0
	0

	6
	C. Submission of quarterly report
	CR
	Not received
	Received late
	Partially compliant
	Fully compliant
	 
	 
	 
	 
	0
	0
	0
	0
	0

	7
	D.  Responsiveness to notices
	CR
	Issued with final demand
	Un cooperative
	Requires reminders
	Full cooperation
	 
	 
	 
	 
	0
	0
	0
	0
	0

	8
	E.  Responsiveness to directives
	CR
	Issued with final demand
	Un cooperative
	Requires reminders
	Full cooperation
	 
	 
	 
	 
	0
	0
	0
	0
	0

	9
	F.  Responsiveness to findings and recommendations
	CR
	Issued with final demand
	Un cooperative
	Requires reminders
	Full cooperation
	 
	 
	 
	 
	0
	0
	0
	0
	0

	10
	G.  Compliance to submitted action plans
	CR
	No objectives met
	Less than half of the objectives were met
	More than half but not all objectives were met
	All objectives  were met
	 
	 
	 
	 
	0
	0
	0
	0
	0

	11
	CR Total
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	0

	12
	RR Total
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	0

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	RISK
	Rank
	Score
	Options
	Decision
	
	
	
	
	
	
	

	
	PR
	VL
	1
	PR>RR
	  
	
	
	
	
	
	
	

	
	RR
	VL
	1
	RR=PR
	 Medium planning   priority
	
	
	
	
	
	
	

	
	
	
	
	RR>PR
	 
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	FEE rank
	VL
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