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A Brief Overview of The Sebench Risk Management System

ThisDocumentprovides a general overview of the systeimthe User Manualou will find 23 chapters
describing each category and criterion in detail. You will also find detailed instructions for using the
PLPWriter SoftwareA full version of the User Manual is available on requ@stase contact:
info@sebench.corfor more information.

The Sebench Risk Management (SRM) System is a tool designed to quantify the risk covered by property
insurance carriers. The SRM System evaluates over 107 variables to produce a SRM Score on a scale of
1.00 to 10.00, on the quality of the risk. The grouping of scores provides a guide to Underwriters on the
quality of a risk, from Poor to Excellent.

Poor Fair Good Excellent

1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00

This system also provides a means to quickly recognize, and focus on, areas needing improvement, and
to identify what improvements would be most beneficial. All recommendations made using the SRM
System are prioritized, based upon their impact in the SRM Score. The prioritization considers not only
the 107 variables that yield the SRM score, but also takes into consideration loss estimates. This
comprehensive assessment of loss estimates and SRM scoring is more inclusive than using loss estimates
alone.

For complex facilities having multiple fire areas, the overall SRM Score will be weighted by the Probable
Maximum Loss PML® generated for each fire area. This scoring system allows for Risk Managers,
Underwriters and other interested parties, to allocate premium based upon the individual fire areas.

The majority of all locations surveyed using the SRM System will score between 6.00 and 8.00, with a
normal distribution around 7.00. A score of greater than 7.00 is considered a good risk and would have
historically been called a Highly Protected Risk (HPR). A score of 4.00 to 7.00 is considered a fair
property insurance risk. An SRM score of less than 3.00 represents a poor risk, and would indicate the
need for significant improvement.

© 2010 Sebench Software, Inc. ALL RIGHTS RESERVED
PATENT PENDING Confidential Information - Not for Further Distribution 1


mailto:info@sebench.com

1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00

Normal distribution of risks rated using the Sebench Risk Matrix System (SRMS).

© 2010 Sebench Software, Inc. ALL RIGHTS RESERVED
PATENT PENDING Confidential Information - Not for Further Distribution



Sebent Risk Matrix Score (SRM Score)

A facility’s overall SRM Score is a weighted average of the scores from each MFL fire area. Each fire area
score is based upon 7 Categories, broken down into 23 different property loss control criteria and
ultimately into 107 variables. The 7 Categories and 23 Criteria are listed below :

The 7 Categories and 23 Criteria used in Calculating the SRM Score
Recommendation Management Exposure
8 Management Programs 8  Fire Exposure
] Physical Protection 8  Perils Other Than Fire
Construction Management Programs
8 Construction 8  Housekeeping
8 New Construction 8  Impairment Procedures
8  Smoking Regulations
Occupancy 8 Maintenance
] Process Hazards 8  Employee Training
] Storage Hazards 8  Hot Work
8  Contractors
Protection 8  Management of Change
8 Fire Protection 8  Self Inspection Program
] Fire EQuipment Inspection
] Surveillance Business Continuity
8  Utilities
8  Business Continuity Plan
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The Seven Categories

The SRM Score uses seven categories in the evaluation of risk. Each of these categories is considered an
important function of risk evaluation.

Recommendation Ma nagement Cateqory

The Recommendation Management Category is a measurement of how recommendations are handled,
and quantifies management’s prioritization of loss control issues. The category is made up of two
criteria: Management Programs and Physical Improvements. These two criteria are separated because
Management Programs require little to no capital investment, but often reflect cultural (attitude)
changes, whereas Physical Improvements usually require little cultural changes but often require
primarily capital investments. The responses for the two criteria are somewhat different, but the
treatment of the criteria is essentially identical.

The two criteria are measured using a definitive scale system of 1 to 10, with each numerical score
having different characteristics. At the extremes of the scale, these characteristics are:

1. A strong negative response by management with an unwillingness to make any improvement.

10. All prior recommendations have been completed, and reviewed with a 3" party loss control
engineering, firm prior to implementation.

Note: For first surveys where there is no history of recommendations, this category is not considered part
of the evaluation and has no impact on the SRM Score.
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Construction Cateqory

The Construction Category consists of two criteria, an evaluation of current building Construction, and
management of New Construction projects.

The Construction Criterion is based upon the different classification types as defined by NFPA 80. The
construction criterion considers the fire rating of numerous variables including exterior load-bearing
walls, interior load-bearing walls, columns, trusses, floor/ceiling assemblies and non-load-bearing walls.
Using the NFPA standard, this rating is broken down into five construction types, which are further
broken down into the 10 criteria.

Type | (criteria 10, 9) FR= Fire Resistive

Type Il (criteria 6, 7, 8) NC=Non-Combustible

Type I (criteria 4, 5) OC= Ordinary Construction
Type IV (criteria 3) M= Masonry (Heavy Timber)
Type V (criteria 1, 2) MC=Masonry Combustible

The New Construction Criterion is a measurement of how new construction projects are handled and
how well they follow current code requirements. The ratings are on a scale of 1 to 10, with each score
having different characteristics. At the extreme, these characteristics are:

1. No engineering review is conducted.

10. All New Construction projects, and any interior renovations, are reviewed by Sebench
Engineering prior to implementation, and all systems are built to the latest and most stringent
standards.
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Occupancy Cateqory

The Occupancy Category is made up of two criteria, Process Hazards and Storage Hazards. The SRM
System is able to quantify the risk from the endless variety of operations and storage configurations, by
using a matrix that reduces every risk to its core elements, severity and probability.

A three variable matrix system is used to quantify the process and storage hazard criteria. The severity
of an event is quantified by looking at the two variables, Normal Loss Expectancy (NLE) © and Maximum
Foreseeable Loss (MFL)®. The third element considered in each matrix is the probability portion of the
evaluation. For Process Hazards, the occupancy class predicts the probability of an event. And for the
Storage Hazard, the storage class predicts the probability of an event. Both Occupancy Class and
Storage Class used throughout, are as defined by NFPA.

This discussion illustrates how the system works.

Process Hazards

In the truncated table below, one can see the impact on the SRM score that is realized by varying the
NLE and MFL for each occupancy class. For Extra Hazard Group 1 occupancy with a 1% NLE and 1% MFL,
the rating would be a 10. If, for the same area, the NLE was still 1%, but the MFL was greater than 50%,
the rating would drop to 7. Finally, once the NLE and MFL both exceed 75%, then the area Process
Hazard SRM rating would further drop to only 3.

NLE MFL L OH1 OH 2 EX1 EX 2 SO
<1% <1% 10 10 10 10 10 10
<5% 10 10 10 10 9 9
<25% 10 10 10 9 8 8
<50% 10 9 8 8 7 7
>50% 9 8 8 7 7 7
VAV AV AV AV AV AV AV AV Ay A A A A A A A A A A A
(omitted sections)
VAV AV AV A A A A A A A A A A A A A A A A T AT AT
>75% >75% 4 4 3 3 2 2
>125% 3 2 1 1 1 1

Storage Hazards

For Storage Hazard evaluation, a similar matrix would be used, substituting NFPA Commodity Storage
Class for the NFPA Occupancy Class as the third variable for quantifying probability.
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Protection Category

The Protection Category is made up of three criteria: Fire Protection, Fire Equipment Inspection, and
Surveillance.

The first criterion of the Protection Category is Fire Protection. In this criterion, the percentage of the
building (fire area) coverage by sprinklers is considered, as well as the occupancy class, the adequacy of
the sprinkler design, and the design standard. The fire protection criterion also considers the ISO
classification of the fire department, any internal fire brigade, and the quantity and reliability of the
water supply.

The second criterion of the Protection Category is the Fire Equipment Inspection. This criterion is
verification that all necessary tests are being conducted on the fire protection equipment and alarm
systems to ensure proper operation.

The third criterion of the Protection Category is Surveillance. This criterion is a measurement of both
the intrusion detection and the fire alarm system. Intrusion detection considers the preferability of
goods, the proximity of the facility to high crime areas, and the type of surveillance system installed.
Other factors, such as24/hr day occupancy, roaming guard service, cameras, fencing, etc., are also
considered.

The fire alarm system evaluations is based on the percentage of the floor space that is monitored by the
alarm system, the type of system installed, including 24/hr day occupancy, and roaming guard service.
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Exposure Cateqory

The Exposure Category is broken down into two criteria Fire Exposure and Perils Other Than Fire.

The Fire Exposure Criterion rating is based upon the proximity of man-made exposures (buildings,
chemical plants, railroads, etc.) to the area being evaluated. This criterion is based upon the building
and exposure construction as outlined in NFPA 80.

The Perils Other Than Fire Criterion quantifies the worst of a series of named perils including
Earthquake, Storm (wind), Tornado, Hailstorm, Lightning and Flood. A rating is given to each of these
perils and appropriate adjustments are made to correct for any design considerations. Once all of these
variables are considered, then the most severe rating is assigned, making a worst-case assumption.
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Management Programs Cateqory

The most complex of the categories looks at the ten Criteria that make up the Management Program
Category. They are Housekeeping, Impairment Procedures, Smoking Regulations, Maintenance,
Employee Training, Pre-Emergency Plan, Hot Work, Contractors, Management of Change, and Self
Inspection.

Six of these Criteria (Housekeeping, Smoking, Employee Training, Pre-Emergency Plan, and Hot Work)
have very specific benchmarks that have to be met to attain the numerical score at each level. As an
example, the following conditions would yield a Good score, a 7 for the Employee Training Criteria:

V All training is tracked using a scheduling system.

V All new employees and contractors are aware of the policy via memo or orientation.
V At least 80% of all employees are up-to-date with the current training program.
\%

Training program includes proper response to witnessing a fire, as well as audio/visual alarm
response.

V  Training program includes hazards from processes and equipment.
V Training includes corporate operation policies, including Housekeeping, Smoking and Hot Work.
V  Annual training refresher is provided.

The other criteria (Maintenance, Contractors, Management of Change, and Self Inspection) calculate the
scores using numerous variables. A sample of the variables used in the maintenance section includes:

V Percentage of major equipment covered by the preventive maintenance program.
V Percentage of work that is up to date.

V  Priority system for getting work completed.

V Inventory of spare parts.

V  Program analyzes the effectiveness and cost of inspection procedures.
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Business Continuity Category

The Business Continuity Category has two Criteria, Utilities and Business Continuity Plan. The Utility

Criterion takes into consideration the percentage of redundancy of each utility, as well as the associated

Business Interruption (BI) exposure under a PML® scenario for that utility source. Each utility is then

scored, and the lowest score is assigned to that criteria. Again, this is a worst-case assumption.

The Business Continuity Plan Criteria provides a score based upon the following variables:

Vv

Vv

< < < < <

\Y,

Percentage of Maximum operating capacity of current operations.

Percentage of production that will be interrupted by the bottleneck.

Duration of down-time from a NLE® event at bottleneck.

Percentage of raw materials drawn from within company.

Percentage of finished product staying within company.

Down-time expected from general equipment replacement after a NLE® event.

Percentage of finished product dependent upon an upstream source, or Contingency Business
Exposure (CBI).

Percentage of finished product dependent upon downstream or Contingency Business Exposure
(CBI).

Number of days of raw material on site.
Number of days of finished goods on site.

Estimated building replacement/relocation time.

The consideration of all these factors represents the strength of the Business Continuity Plan.
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Loss Estimates

Loss estimates are a key component of the SRM system. Most facilities can be divided into different fire
areas, based on construction and separation. Loss Estimates, which give a dollar value to potential
losses, are calculated for each fire area and are further used in calculating the overall score and in the
statistical weighting of the scoring system. To be most accurate, loss estimates should be based on
actual known values, such as production capacity, inventory of raw materials and finished product on
hand, spare parts on hand, and replacement time and values for equipment, etc. However, if these
values are not known, or if they fluctuate widely, it is possible to calculate loss estimates as a
percentage of the Total Insured Value (TIV).

While there are many ways to quantify potential losses, the SRM looks at three specific estimates:
Normal Loss Expectancy (NLE)®, Probable Maximum Loss (PML)® and the Maximum Foreseeable Loss
(MFL)®, as defined below. Sebench has developed these three definitions, based on our belief that
these assumptions best predict and quantify the risks in any given situation.

The Normal Loss Expectancy (NLE)® is considered to be the maximum combined property and business
dollar loss expected from a single fire occurrence, considering that all active and passive protection
systems and features are operating as expected under normal conditions.®

The Probable Maximum Loss (PML)© is considered to be the maximum combined property and business
interruption dollar loss expected from a single fire occurrence considering that all passive protection
systems, and all but the most critical active system, are operating as expected under normal
conditions.®

The Maximum Foreseeable Loss (MFL)® is considered to be the maximum combined property and
business interruption dollar loss expected from a single fire occurrence, considering all active, and most
passive protection systems fail. The fire is limited by a lack of combustibles, a properly designed and
maintained MFL fire wall, or physical separation. No credit is given to actively fire fighting, as no fire
water is considered available under an MFL fire scenario.®
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Figure A explains how to calculate the various loss

1 2
scenarios. The figure is a three-bay warehouse with six —® Bay A o=
properly designed, installed and alarmed sprinkler systems. Also
for this example, there are no external exposures and two
independent feeds from the public water main. A 1%-hour 3 A él: fire

. ) —Q BayB
barrier separates Bay A and Bay B, and a 4-hour MFL fire wall

separates Bay B and Bay C. el

O

All three loss scenarios start with a fire in Bay B.

6
Bay C ®=

A fire under the NLE Scenario would be controlled by the

automatic sprinkler system, and extinguished by the fire department. Damage would be concentrated
in a 500 sq.ft. area with all stock in that area being destroyed. In addition, there would be some smoke
and water damage to remaining contents in Bay B. The Figure A Calculating a Loss Scenario
extent of the smoke and water damage is dependent upon

the type of material was stored in the warehouse. If Bay B was used to store perishable food products,
all of the contents of Bay B would be destroyed. If Bay B was storing large metal parts, there would be

little to no additional damage in Bay B. In either case there would be no damage to Bay A or Bay C.

The PML Scenario would start with the same event (a fire in Bay B), except that sprinkler system No. 4
would be impaired. A fire starting in Bay B under the impaired sprinkler system would grow
uncontrollably and overtax sprinkler system No. 3. The end result would be that 90% of the building and
100% of the contents of Bay B would be destroyed. In addition there would be smoke and water
damage in Bay A. Again, the extent of the smoke and water damage is dependent upon the type of
material stored in the warehouse. There would no damage to Bay C.

The MFL Scenario would start with the same event (a fire in Bay B) except the sprinkler and alarm
systems are impaired and there would be no emergency response. A fire starting in Bay B would grow
uncontrollably and consume all of the fuel in Bay B and Bay A. Damage would be 100% of the building
and contents of Bay A and Bay B. There would no damage to Bay C.
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Scoring
The following sections explain the factors considered when calculating the SRM scores for a facility.
The SRM System matrix is based upon 7 Categories, broken down into 23 different property loss control

Criteria. The criteria scores are grouped into four risk categories: Poor (scores 1-3), Fair (scores 4-6),
Good (scores 7-9), and Excellent (score 10).

1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00

Poor Fair Good Excellent

1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00

The above graph shows the normal distribution curve of the SRM Scores and the table shows the risk
category for each score level. The SRM system was designed for an average score of 7.00, which is
generally the minimum requirement to earn what was historically called a Highly Protected Risk rating
(HPR). A score of 4.00 to 7.00 is considered a fair property insurance risk. A poor risk would be an SRM
Score of less than 3.00, which would require significant improvement.

© 2010 Sebench Software, Inc. ALL RIGHTS RESERVED
PATENT PENDING Confidential Information - Not for Further Distribution 13



The SRM algorithms do not weigh each criteria
score equally. The weights are designed to
ensure that negative and positive factors are
properly represented in the overall score.

Example 1: There are two identical, single-fire-
area widget plants (OH1 Occupancy), each with
50% sprinkler protection by square footage. In
Plant A, sprinkler protection covers the
production and warehouse area. In Plant B,
sprinkler protection covers the office space.
Under this scenario, both plants would have the
same MFL and PML. However, due to the areas
protected by sprinklers, there would be very
different NLEs. With all other criteria scores
held equal at 7, Plant A’s Process and Storage
rating would be an 8, vs. 2 for Plant B. This
would result in an overall SRM Score for Plant A
is 7.14 (Good) vs. a 6.29 (Fair) for Plant B.

Category Scores

The SRM System also provides Category Scores.
This allows for quick reference to locate
concerns, and allows users to better understand
scores.

For example, to understand the RMS Score for
Plant B, first look at the Occupancy Category,
and then at the Process and Storage Hazard
Criteria. If there is an associated PLPWriter
Report available, one could quickly turn to the
section of the report dealing with Occupancy to
view the data behind the scoring, or turn to the
Recommendations Section to see exactly what
remediation should be taken. Also, if the
Business Continuity score was low, but was
excluded by the insurance policy, it would allow
for a more balanced insurance renewal.

Example 1
Loss Estimates Plant A |PlantB
NLEs (000's) $250 $7,500
PMLs (000's) $7,500 ($7,500
MFLs (000's) $10,000 ($10,000
Total Values (000's) $10,000 |$10,000
Recommendation Category
Management Programs 7 7
Physical Protection 7 7
Construction Category
Construction 7 7
New Construction 7 7
Occupancy Category
Process Hazards 8 2
Storage Hazards 8 2
Protection Category
Fire Protection 7 7
Fire Equipment Inspection |7 7
Surveillance 7 7
Exposure Category
Fire Exposure 7 7
Perils Other Than Fire 7 7
Management Programs Category
Housekeeping 7 7
Impairment Procedures 7 7
Smoking Regulations 7 7
Maintenance 7 7
Employee Training 7 7
Pre-Emergency Plan 7 7
Hot Work 7 7
Contractors 7 7
Management of Change 7 7
Self Inspection 7 7
Business Continuity Category
Utilities 7 7
Business Continuity Plan 7 7
Category Scores Plant A |Plant B
Recommendations 7.00 7.00
Construction 7.00 7.00
Occupancy 8.00 2.00
Protection 7.00 7.00
Exposure 7.00 7.00
Management Programs 7.00 7.00
Business Continuity 7.00 7.00
Plant A |Plant B
RMS Score 7.14 6.29
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Fire Area Scores

Many large operations can have numerous MFL fire
areas, and, as every criterion is not considered equally,
each fire area is not considered equal either. In
situations like this, the SRM system makes allowances for
the size of each fire area in the score.

Example 2a: At this plant there are two separate MFL
fire areas, Area A and Area B. Area A is ten times the
size of Area B. In addition, Area A has sprinkler
protection over production, while Area B’s sprinkler
protection covers only the office space.

A comparison of the Fire Areas under this scenario would
result in the two areas having 100% MFLs and 75% PMLs
in relation to the Total Value. Because the two areas
have different NLE percentages, there is considerable
impact on the Occupancy Category. With all other
criteria held equal at 7, Fire Areas A’s Process and
Storage rating would be an 8, vs. a 2 for Fire Area B.

As a result, each Fire Area would have an overall RMS
score of 7.14 and 6.29 respectively. However, the
respective PMLs of $7,500,000 for Area A, and $750,000
for Area B would weight Area A more highly in the
calculation of the overall RMS Score than Area B. In
other words, the low score for Area B has less
significance in the overall Plant RMS score, which is a
7.06 (Good) .
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Example 2a

Loss Estimates Plant Area A Area B

Area NLEs (000's) $750 $500 $750

Area PMLs (000's) $7,500 $7,500 $750

Area MFLs (000's) $10,000 ($10,000 [$1,000

Total Values (000's) $11,000 ($10,000 [$1,000
Recommendation Category

Management Programs 7.0 7 7

Physical Protection 7.0 7 7
Construction Category

Construction 7.0 7 7

New Construction 7.0 7 7
Occupancy Category

Process Hazards 7.5 8 2

Storage Hazards 7.5 8 2
Protection Category

Fire Protection 7.0 7 7

Fire Equipment 7.0

Inspection 7 7

Surveillance 7.0 7 7
Exposure Category

Fire Exposure 7.0 7 7

Perils Other Than Fire 7.0 7 7
Management Programs Category

Housekeeping 7.0 7 7

Impairment Procedures 7.0 7 7

Smoking Regulations 7.0 7 7

Maintenance 7.0 7 7

Employee Training 7.0 7 7

Pre-Emergency Plan 7.0 7 7

Hot Work 7.0 7 7

Contractors 7.0 7 7

Management of Change 7.0 7 7

Self Inspection 7.0 7 7
Business Continuity Category

Utilities 7.0 7 7

Business Continuity Plan 7.0 7 7

Category Scores Plant A Plant B

Recommendations 7.00 7.00 7.00

Construction 7.00 7.00 7.00

Occupancy 7.50 8.00 2.00

Protection 7.00 7.00 7.00

Exposure 7.00 7.00 7.00

Management Programs 7.00 7.00 7.00

Business Continuity 7.00 7.00 7.00

Plant A Plant B
RMS Score 7.06 7.14 6.29
15
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Example 2b: If the values were reversed and
Area B had the larger PML, and all of the other
factors remain the same as in Example 2a,
there would be a change in the overall RMS
Score.

As in Example 2a ,each Fire Area would have an
associated RMS score of 7.14 and 6.29
respectively. However, the respective PMLs of
$750,000 for Area A, and $7,500,000 for Area
B would result in Area B being more significant
to the RMS Score than Area A. Thus the low
score for Area B has less impact in the overall
Plant RMS score, which is a 6.36 (Fair)

Example 2b

Loss Estimates Plant Area A Area B

Area NLEs (000's) $750 $500 $750

Area PMLs (000's) $7,500 $750 $7,500

Area MFLs (000's) $10,000 ($1,000 $10,000

Total Values (000's) $11,000 ($1,000 $10,000
Recommendation Category

Management Programs 7.0 7 7

Physical Protection 7.0 7 7
Construction Category

Construction 7.0 7 7

New Construction 7.0 7 7
Occupancy Category

Process Hazards 2.5 8 2

Storage Hazards 2.5 8 2
Protection Categor)

Fire Protection 7.0 7 7

Fire Equipment Inspection 7.0 7 7

Surveillance 7.0 7 7
Exposure Category

Fire Exposure 7.0 7 7

Perils Other Than Fire 7.0 7 7
Management Programs Category

Housekeeping 7.0 7 7

Impairment Procedures 7.0 7 7

Smoking Regulations 7.0 7 7

Maintenance 7.0 7 7

Employee Training 7.0 7 7

Pre-Emergency Plan 7.0 7 7

Hot Work 7.0 7 7

Contractors 7.0 7 7

Management of Change 7.0 7 7

Self Inspection 7.0 7 7
Business Continuity Category

Utilities 7.0 7 7

Business Continuity Plan 7.0 7 7

Category Scores Area A Area B

Recommendations 7.00 7.00 7.00

Construction 7.00 7.00 7.00

Occupancy 5.00 8.00 2.00

Protection 7.00 7.00 7.00

Exposure 7.00 7.00 7.00

Management Programs 7.00 7.00 7.00

Business Continuity 7.00 7.00 7.00

Area A Area B
RMS Score 6.36 7.14 6.29
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SUMMARY

The goal of using the Sebench Risk Management System is to remove the subjectivity from the process
of assessing risk. So while the parameters are intentionally discrete, they are not all encompassing. Not
every situation will fit perfectly with the criteria and descriptions contained within the system.

However, users should bear in mind that the general concepts would apply to virtually any risk being
evaluated. For example, a school or hospital would not have a hydraulic basement, but the concepts
could apply equally well to a mechanical room or boiler room, with only minor allowances.

For more information, cotact:info@sebench.com, or call 678.222.0551 or visit our website:
www.sebenchsoftware.com.
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