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1.0 BACKGROUND 

Title 10 of the Code of Federal Regulations Section 50.62 (the ATWS Rule) 

requires specific plant improvements to reduce the probability and mitigate 

the consequences of an Anticipated Transient Without Scram (ATWS). Paragraph 

(c) (1) states, "Each pressurized water reactor must have equipment from 

sensor output to final actuation device, that is diverse from the reactor trip 

system, to automatically initiate the auxiliary (or emergency) feedwater 

system and initiate a turbine trip under conditions indica-tive of an ATWS.  

This equipment must be designed to perform its function in a reliable manner 

and be independent (from sensor output to final actuation device) from the 

existing reactor trip system." 

CEN-315, Reference (1), provided detailed information concerning the level of 

diversity between the Reactor Trip System (RTS) and the Auxiliary/Emergency 

Feedwater Actuation System (EFAS) at Combustion Engineering plants. CEN-315 

considered both component/hardware diversity and generic diversity 

considerations. Reference (2) is a NRC letter which provides the staff's 

evaluation of CEN-315. This letter indicates that it is the preliminary 

conclusion of the staff that the newer C-E plants, including San Onofre 

Nuclear Generating Station Units 2 and 3 (SONGS 2 and 3), Arkansas Nuclear One 

Unit 2 (ANO 2), and Waterford Steam Electric Station Unit 3 (WSES 3) do not 

appear to have sufficient diversity to satisfy 10CFR50.62 (c)(1) for the 

following reasons: 

o Based on the information provided in CEN-315, they do not appear to have 

sufficient component/hardware diversity to satisfy the ATWS Rule.  

o The generic diversity considerations do not achieve the same degree of 

reduction in potential common mode failure mechanisms as is accomplished 

by providing the component/hardware diversity which is required by the 

ATWS Rule, and therefore are not considered to be adequate replacements 

for the component/hardware diversity required by the ATWS Rule.  
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The purpose of this document is to demonstrate that the existing EFAS systems 

at SONGS 2 and 3, ANO 2, and WSES 3 comply with the ATWS Rule requirement for 

diverse Auxiliary/Emergency Feedwater System (AFWS) actuation circuitry.



2.0 NRC STAFF'S CRITERIA FOR DIVERSITY 

The ATWS Rule requires that the plants have equipment to actuate 

Auxiliary/Emergency Feedwater Actuation System that is diverse from the, 

existing RTS. The purpose of the ATWS Rule is to ensure an adequate degree of 

diversity to minimize the potential for a common mode failure disabling both 

the EFAS and RTS. As such, the Rule does not require that each component in 

the Auxiliary/Emergency Feedwater Actuation System be diverse from its 

counterpart in the RTS., Reference 2 acknowledges that complete EFAS 

diversity is not required. Section II of the staff's evaluation states, "It 

is recognized that total/absolute component/hardware diversity can be 

difficult to achieve. However, an acceptable level of component/hardware 

diversity can be achieved in accordance with the methods discussed below to 

eliminate the majority of potential common mode failure mechanisms leading to 

an ATWS event." 

Section II goes on to discuss how component diversity can be achieved. It 

states that diversity can be achieved by incorporating as many of the 

following methods as possible: 

a. Use of components from different manufacturers.  

b. Use of electromechanical devices versus electronic devices.  

c. Use of energized versus deenergized-to-actuate trip status.  

d. Use of AC versus DC power sources.  

In its discussion of component diversity, Section III of Reference 2 states, 

"Identical components with energize-to-actuate trip status versus 

deenergize-to-actuate trip status are not considered sufficient to provide an 

acceptable level of diversity." 
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The equipment guidance provided in the Statements of Consideration of 10 CFR 

50.62 (49 FR 26036), which is quoted by Reference 2 states, "Equipment 

diversity to the extent reasonable and practicable to minimize the potential 

for common cause* failures is required from the sensors to, but not including, 

the final actuation device." 

Section II of the staff's evaluation further states, "In those cases where 

complete hardware/equipment diversity is not provided, and it can be 

demonstrated that other factors exist that similarly reduce the potential for 

common mode failure to disable both the existing RTS and ATWS 

prevention/mitigation systems, these considerations and methods for achieving 

diversity will be reviewed on a plant specific bases to determine 

acceptability." 

* 

Although this statement refers to common cause failures, it is clear from 

other NRC documents, including the discussion in Section 2, "Diversity 

Requirements" of Reference 2 that the intent of the ATWS rule requirements is 

to ensure that there exists diversity to the extent reasonable and practicable 

to prevent a common mode failure from causing the simultaneous failure to 

actuate both the RTS and EFAS.  
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Based on this guidance, the licensees* of the plants covered by this document 

interpret the staff's position to be the following: 

o The ATWS Rule requires a diverse EFAS (i.e., EFAS system diversity). It 

does not require that every EFAS component be diverse from its counter 

part in the RTS (i.e., complete component diversity).  

o EFAS system diversity can be achieved by incorporating as many of the 

component diversity methods (a) through (d) listed previously as is 

possible.  

o Diversity is required to the extent that it is reasonable and practicable 

to minimize the potential for common mode failures.  

o It may not be reasonable and practicable to have all completely diverse 

components. In the case of those components that are not completely 

diverse, the licensee may take credit for design features that reduce the 

potential for common mode failures. In their evaluation of the diversity 

of a particular plant, the staff will consider unique hardware features 

of the plant and other diversity considerations.  

* Southern California Edison Company, Arknansas Power and Light, and 

Louisiana Power and Light 
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3.0 EVALUATION OF THE DIVERSITY OF EXISTING EMERGENCY FEEDWATER ACTUATION 

SYSTEMS 

SONGS 2 and 3, ANO 2, and WSES 3 have three redundant trip paths for 

parameters indicative of an ATWS. These are the Core Protection Calculator 

(CPC) trip function, the High Pressurizer Pressure (HPP) trip function, and 

the Steam Generator Low Level (S-.L) trip function. This functional 

redundancy helps ensure that the existing RTS will trip the reactor under 

conditions indicative of an ATWS.  

The sensors used by these trip paths monitor parameters that are diverse from 

one another. Most important for ATWS considerations are pressurizer pressure, 

steam generator level, and high core inlet temperature. Additionally, the 

EFAS is diverse from these trip paths in various ways described in this 

report. This diversity* guards against common mode failure that might affect 

both the RTS and EFAS functions.  

Figure 1 is a block diagram illustrating the component/hardware diversity 

between the RTS and the Auxiliary/Emergency Feedwater Actuation System at 

SONGS 2 and 3. Figures 2 and 3 are similar diagrams for ANO 2 and WSES 3, 

respectively. The upper portions of Figures 1, 2, and 3 illustrate the Core 

Protection Calculator trip function and the High Pressurizer Pressure (HPP) 

trip function. The lower portions of these figures illustrate the EFAS 

function. The Steam Generator Low Level (SGLL) trip function is not shown in 

Figures 1, 2, and 3. The SGLL trip function shares level sensors and 

bistables with the EFAS function. The balance of the SGLL trip function's 

components are identical to those shown for the HPP trip function.  

* Unless otherwise stated, for this report the term "diversity" refers to 

diversity from the RTS. This diversity can be based on 

component/hardware considerations and/or other diversity aspects.  

-6-



The CPCs are part of the RTS. They will generate a reactor trip signal when 

the Departure from Nucleate Boiling Ratio (DNBR) approaches a preset value or 

when the calculated core peak Local Power Density (LPD) reaches a preset 

value. The input parameters to the CPCs include core inlet (cold leg) 

temperature, core outlet (hot leg) temperature, pressurizer pressure, Reactor 

Coolant Pump (RCP) speed, excore flux power, and information about Control 

Element Assembly (CEA) position. The CPCs use algorithms to compute the DNBR 

and LPD. They will also generate a reactor trip signal whenever any input 

parameter is outside the range for which the algorithms have been validated.  

For example, the CPCs will generate a trip if the core inlet temperature 

exceeds the temperature limit, 580 oF at SONGS 2 and 3 and WSES 3, and 605 oF 

at AN0 2. This is indicative of an ATWS. The CPCs will also generate a 

reactor trip if the pressurizer pressure exceeds the pressure limit, 2375 psia 

at SONGS 2 and 3 and WSES 3 (Cycle 2), and 2400 psia AN0 2. This condition is 

also indicative of an ATWS.  

The following is a discussion of each plant's EFAS based on the diversity of 

individual EFAS components from the functionally corresponding RTS components.  

Each plants components are discussed in order moving from .left to right in 

Figures 1, 2, and 3.  

The discussion is summarized in Tables 1, 2, and 3. Each row in these tables 

describes the diversity of an individual component. The first column lists 

the individual EFAS components. The headings of the next columns are the 

criteria for diversity provided by the NRC staff. The entry "Diverse" under 

the heading "Diversity Criteria" means that an individual component satisfies 

the diversity criterion listed above it. Conversely, the entry "Not Diverse" 

under the heading "Diversity Criteria" means that an individual component does 

not satisfy the diversity criterion listed above it. The last column in these 

tables provides a summary of the overall diversity of each component based on 

the various diversity criteria.  
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3.1 DIVERSITY OF THE SONGS 2 AND 3 EFAS COMPONENTS (Figure 1 and Table 1) 

The first components in the trip path are sensors. The existing RTS sensors 

which measure parameters indicative of an ATWS include the Resistance 

Temperature Detectors (RTDs), pressurizer pressure sensors, and steam 

generator level (SGL) sensors. The RTDs provide core inlet temperature input 

to the CPCs. The steam generator level sensors used by the EFAS are diverse 

from the RTDs used by the RTS in manufacturer and design principle. The SG 

level sensors are force balanced transducers manufactured by Foxboro while the 

RTDs used by the RTS are wheatstone bridge devices manufactured by Rosemount.  

Thus, the EFAS steam generator level sensors have nearly ideal diversity from 

the RTDs used by the RTS.  

The second components in the trip path are the bistables. The bistables used 

by the EFAS are diverse from the RTS CPC bistables in manufacturer (Electro-

Mechanics (E-M) for the EFAS vs Gould-Systems Engineers Laboratory for the 

CPCs) and design principle (analog for the EFAS vs digital for the CPCs).  

Thus, the EFAS steam generator level bistables have nearly ideal diversity 

from the RTS CPC bistables.  

The third components in the trip path are the bistable relays. The bistable 

relays used by the EFAS are identical to those used by the CPC, SGLL, and HPP 

trips. They are all electromechanical devices manufactured by E-M. They all 

use the same design principle and have the same model number. The EFAS 

bistable relays do not satisfy the Staff's criteria (provided in Section 2 of 

Reference 2) for component diversity from the RTS bistable relays. These 

components, however, were custom designed and custom built for the Plant 

Protection System (PPS). It would not be reasonable or practicable to replace 

them with diverse components, as diverse replacements would be extremely 

difficult or impossible to obtain. These are only one of two components in 

the EFAS that do not satisfy the Staff's criteria for diversity. The design 

of these components, however, provides protection against a common mode 

failure that disables both the RTS and EFAS. This level of protection, which 

is described in Section 4, is comparable to that which would be provided by 

completely diverse components.  
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The fourth components in the trip path are the matrix relays. The matrix 

relays used by the EFAS are identical to those used by the CPC, SGLL, and HPP 

trips. They are all electromechanical devices manufactured by E-M. They all 

use the same design principle and have the same model number. As a result, 

the EFAS matrix relays also do not satisfy the Staff's criteria for component 

diversity from the RTS matrix relays provided in Section 2 of Reference (2).  

Like the bistable relays, these components were custom designed and custom 

built for the PPS. Again, it would not be reasonable or practicable to 

replace them with diverse components, as qualified, diverse replacements would 

be extremely difficult or impossible to obtain. This is the other component 

in the EFAS that does not satisfy the Staff's criteria for diversity. The 

design of these components, however, provides protection against a common mode 

failure that disables both the RTS and EFAS. This level of protection, which 

is described in Section 4, is comparable to that which would be provided by 

completely diverse components.  

The fifth components in the trip path are the initiation relays. The 

initiation relays used by the EFAS and the initiation relays used by the RTS 

(i.e., CPC, SGLL, and HPP trips) are solid state, DC input relays manufactured 

by Teledyne. The electrical characteristic of the EFAS initiation relays, 

however, are much different than the RTS initiation relays. .The relays differ 

in input voltage range (3 to 28 VDC for the RTS vs 3 to 50 VDC for the EFAS), 

capacitance (10 picofarads for the RTS vs 2 picofarads for the EFAS), turn-on 

time (3 milliseconds for the RTS vs 50 microseconds for the EFAS), turn-off 

time (5 milliseconds for the RTS vs 30 microseconds for the EFAS), isolation 

resistance (109 ohm (minimum) for the RTS vs 1011 ohm (minimum) for the EFAS), 

dielectric strength (1500 VAC for the RTS vs. 1000 VOC for the EFAS), output 

voltage (120 VAC for the RTS vs. 60 VDC for the EFAS), output current rating 

(10 amp AC for the RTS vs. 10 amp DC (resistive) for the EFAS), temperature 

range (-30 0C to 800C for the RTS vs. -550C to 1100C for the EFAS), 

turn-on/turn-off current, surge current, overvoltage, leakage, and power 

dissipation. Due to the differences in electrical characteristics, the 

physical characteristics of these relays also differ. Thus, the EFAS 

initiation relays are diverse from the initiation relays used by the RTS.  
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Downstream of the initiation relays in the RTS are post initiation relays.  

These are AC controlled electro-mechanical rotary relays manufactured by 

Potter-Brumfield. These are discussed in more detail below.  

The sixth components in the trip path are the actuation devices. The 

actuation devices used by the EFAS are diverse from the actuation devices used 

by the RTS in manufacturer (Potter-Brumfield for the EFAS vs General Electric 

for the RTS), and design principle (electromechanical rotary relays with 

multiple contacts for the EFAS vs mechanical circuit breakers for the RTS).  

The actuation devices used by the EFAS are 28 volt devices powered by 36 VOC 

power supplies. The actuation devices used by the RTS are 125 volt devices 

powered by 125 VDC power supplies. Both the EFAS and RTS actuation devices 

are deenergize to trip status devices. In addition, the RTS actuation devices 

have a redundant energize to trip feature, (the shunt trip coils). Thus, the 

EFAS actuation devices have nearly ideal diversity from the RTS actuation 

devices.  

The Potter-Brumfield rotary relays used as the EFAS actuation device are 

diverse from the rotary relays used as RTS post-initiation relays. The rotary 

relays used in the EFAS are powered by 36 VOC power supplies while the rotary 

relays used in the RTS are powered by 120 VAC power supplies. The EFAS and 

RTS rotary relays differ in voltage, current, DC resistance, coil power, and 

operate time. These relays also differ in physical construction. The EFAS 

MOR 136-1 is physically smaller than MDR 170-1 (i.e., Potter-Brumfield small 

frame vs medium frame). In addition, the windings in the EFAS rotary relays 

(MDR 7032, 7033, and 7034) have special coil lead routing while the RTS rotary 

relays use the standard Potter-Brumfield construction. Table 4 provides 

additional design details to demonstrate the diversity of these relays. Thus 

the EFAS actuation devices have a high degree of diversity from the RTS 

post-initiation relays.  
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3.2 DIVERSITY OF THE ANO 2 EFAS COMPONENTS (Figure 2 and Table 2) 

The first components in the trip path are sensors. The existing RTS sensors 

which measure parameters indicative of an ATWS include the Resistance 

Temperature Detectors, pressurizer pressure sensors, and steam generator level 

sensors. The RTDs provide core inlet temperature input to the CPCs. The 

steam generator level sensors used by the EFAS are diverse from the RTDs used 

by the RTS in manufacturer and design principle. The SG level sensors are 

capacitance proportional to level devices manufactured by Rosemount while the 

RTDs used by the RTS are wheatstone bridge devices manufactured by Weed. Thus 

the EFAS steam generator level sensors have nearly ideal diversity from the 

RTDs used by the RTS.  

The second components in the trip path are the bistables. The bistables used 

by the EFAS are diverse from the RTS CPC bistables in manufacturer (Electro

Mechanics for the EFAS vs Gould-Systems Engineers Laboratory for the CPCs) and 

design principle (analog for the EFAS vs digital for the CPCs). Thus, the 

EFAS steam generator level bistables have nearly ideal diversity from the CPC 

bistables.  

The third components in the trip path are the bistable relays. The bistable 

relays used by the EFAS are identical to those used by the CPC, SGLL, and HPP 

trips. They are all electromechanical devices manufactured by E-M. They all 

use the same design principle and have the same model number. The EFAS 

bistable relays do not satisfy the Staff's (provided in Section 2 of Reference 

2) criteria for component diversity from the RTS bistable relays. These 

components, however, were custom designed and custom built for the Plant 

Protection System. It would not be reasonable or practicable to replace them 

with diverse components, as qualified diverse replacements would be extremely 

difficult or impossible to obtain. These are only one of two components in 

the EFAS that do not satisfy the Staff's criteria for component diversity.  

The design of these components, however, provides protection against a common 

mode failure that disables both the RTS and EFAS. This level of protection, 

which is described in Section 4, is comparable to that which would be provided 

by completely diverse components.



3.3 DIVERSITY OF THE WSES 3 EFAS COMPONENTS (Figure 3 and Table 3) 

The first components in the trip path are sensors. The existing RTS sensors 

which measure parameters indicative of an ATWS include the Resistance 

Temperature Detectors, pressurizer pressure sensors, and steam generator level 

sensors. The RTDs provide core inlet temperature input to the CPCs. The 

steam generator level sensors used by the EFAS are diverse from the RTDs used 

by the RTS in design principle. The SG level sensors are capacitance 

proportional to level devices manufactured by Rosemount. These level sensors 

also use a Westinghouse process card. The RTDs used by the RTS are 

manufactured by Weed and Rosemount. These use wheatstone bridge devices 

manufactured by Rosemount. Thus the EFAS steam generator level sensors have 

nearly ideal diversity from the RTDs used by the RTS.  

The second components in the trip path are the bistables. The bistables used 

by the EFAS are diverse from the RTS CPC bistables in manufacturer (Electro

Mechanics for the EFAS vs Gould-Systems Engineers Laboratory for the CPCs) and 

design principle (analog for the EFAS vs digital for the CPCs). Thus, the 

EFAS steam generator level bistables have nearly ideal diversity from the RTS 

CPC bistables.  
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The third components in the trip path are the bistable relays. The bistable 

relays used by the EFAS are identical to those used by the CPC, SGLL, and HPP 

trips. They are all electromechanical devices manufactured by E-M. They all 

use the same design principle and have the same model. number. The EFAS 

bistable relays do not satisfy the Staff's criteria (provided in Section 2 of 

Reference 2) for diversity from the RTS bistable relays. These components, 

however, were custom designed and custom built for the Plant Protection 

System. It would not be reasonable or practicable to replace them with 

diverse components, as qualified, diverse replacements would be extremely 

difficult or impossible to obtain. These are only one of two components in 

the EFAS that do not satisfy the NRC's criteria for diversity. The design of 

these components, however, provides protection against a common mode failure 

that disables both the RTS and EFAS. This level of protection, which is 

described in Section 4, is comparable to that which would be provided by 

completely diverse components.  

The fourth components in the trip path are the matrix relays. The matrix 

relays used by the EFAS are identical to those used by the CPCs and HPP trip.  

They are all electromechanical devices manufactured by E-M. They all use the 

same design principle and have the same model number. As a result, the EFAS 

matrix relays also do not satisfy the Staff's criteria for diversity from the 

RTS matrix relays provided in Section 2 of Reference (2). Like the bistable 

relays, these components were custom designed and custom built for the PPS.  

Again, it would not be reasonable or practicable to replace them with diverse 

components, as qualified, diverse replacements would be extremely difficult or 

impossible to obtain. This is the other component in the EFAS that does not 

satisfy the Staff's criteria for diversity. The design of these components, 

however, provides protection against a common mode failure that disables both 

the RTS and EFAS. This level of protection, which is described in Section 4, 

is comparable to that which would be provided by completely diverse 

components.  
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The fifth components in the trip path are the initiation relays. The 

initiation relays used by the EFAS and the initiation relays used-by the RTS 

(i.e., CPC, SGLL, and HPP trips) are solid state, DC input relays manufactured 

by Teledyne. The electrical characteristic of the EFAS initiation relays, 

however, are much different than the RTS initiation relays. The relays differ 

in input voltage range (3 to 28 VDC for the RTS vs 3 to 50 VDC for the EFAS), 

capacitance (10 picofarads for the RTS vs 2 picofarads for the EFAS), turn-on 

time (3 milliseconds for the RTS vs 50 microseconds for the EFAS), turn-off 

time (5 milliseconds for the RTS vs 30 microseconds for the EFAS), isolation 

resistance (109 ohm (minimum) for the RTS vs 1011 ohm (minimum) for the EFAS), 

dielectric strength (1500 VAC for the RTS vs 1000 VDC for the EFAS), output 

voltage (120 VAC for the RTS vs 60 VDC for the EFAS), output current rating 

(10 amp AC for the RTS vs 10 amp DC (resistive) for the EFAS), temperature 

range (-30 0C to 800C for the RTS vs -550C to 110 0C for the EFAS), 

turn-on/turn-off current, surge current, overvoltage, leakage, and power 

dissipation. Due to the differences in electrical characteristics,.the 

physical characteristics of these relays also differ. Thus, the EFAS 

initiation relays are diverse from the initiation relays used by the RTS.  

Downstream of the initiation relays in the RTS are post initiation relays.  

These are AC controlled electro-mechanical rotary relays manufactured by 

Potter-Brumfield. These are discussed in more detail below.  
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The sixth components in the trip path are the actuation devices. The 

actuation devices used by the EFAS are diverse from the actuation devices used 

by the RTS in manufacturer (Potter-Brumfield for the EFAS vs General Electric 

for the RTS), and design principle (electromechanical rotary relays with 

multiple contacts for the EFAS vs. mechanical circuit breakers for the RTS).  

The actuation devices used by the EFAS are 28 volt devices powered by 36 VOC 

power supplies. The actuation devices used by the RTS are 125 volt devices 

powered by 125 VDC power supplies. Both the EFAS and RTS actuation devices 

are deenergize to trip status devices. In addition, the RTS actuation devices 

have a redundant energize to trip feature, (the shunt trip coils). Thus, the 

EFAS actuation devices have nearly ideal diversity from the RTS actuation 

devices.  

The Potter-Brumfield rotary relays used as the EFAS actuation device are 

diverse from the rotary relays used as RTS post-initiation relays. The rotary 

relays used in the EFAS are powered by 36 VDC power supplies while the rotary 

relays used in the RTS are powered by 120 VAC power supplies. The EFAS 

and RTS rotary relays differ in voltage, current, DC resistance, coil power, 

and operate time. These relays also differ in physical construction. The 

EFAS MOR 136-1 is physically smaller than MDR 170-1 (i.e., Potter-Brumfield 

small frame vs medium frame). In addition, the windings in the.EFAS rotary 

relays (MDR 7032, 7033, and 7034) have special coil lead routing while the RTS 

rotary relays use the standard Potter-Brumfield construction. Table 4 

provides additional design details to demonstrate the diversity of these 

relays. Thus the EFAS actuation devices have a high degree of diversity from 

the RTS post-initiation relays.  
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Although the EFAS bistable relays and matrix relays do not satisfy the 

component diversity criteria provided by the Staff in Reference 2, their 

operating history does not indicate that they are vulnerable to a common mode 

failure along with their counterparts in the existing RTS. Common mode 

failures can be considered to fall into three classes: (1) those due to a 

common manufacturing defect, (2) those due to an external fault that causes 

multiple failures of like components, and (3) those due to common operating 

history. These relays do not appear to be vulnerable to a common manufacturing 

defect, as they have been used for a number of years in C-E plants with only 

isolated random failures of individual relays. A common mode failure due to 

common operating history is considered to be a very low probability 

occurrence, as it would have to affect a large number of components in several 

separate channels, and separate functions at the same time. This is discussed 

in detail below.  

There are different PPS functions (the CPC, HPP, and SGLL trip paths, and the 

EFAS function) of interest for ATWS. Each PPS function has four channels, and 

each channel has three bistable relays. Thus, there are 48 bistable relays 

that are of interest., A trip of any bistable relay causes a trip in its 

associated coincidence logic matrix. Since the PPS uses a two-out-of-four 

coincidence logic, a minimum of 24 out of 48 bistable relays would have to 

simultaneously fail in the no trip state to prevent both a reactor trip and 

actuation of the Auxiliary Feedwater System. As many as 44 out of 48 bistable 

relays could simultaneously fail in the no trip state without preventing 

either a reactor trip or actuation of the Auxiliary Feedwater System.  
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There are six matrices associated with the RTS and twelve matrices associated 

with the EFAS function. Since each matrix has four relays, there are a total 

of 72 matrix relays of interest. A minimum of 12 out of 24 RTS matrix relays 

and 12 out of 48 EFAS matrix relays would have to simultaneously fail in the 

no trip state to prevent both a reactor trip and actuation of the Auxiliary 

Feedwater System. As many as 22 out of 24 RTS matrix relays and 40 out of 48 

EFAS matrix relays could simultaneously fail in the no trip state without 

preventing either a reactor trip or actuation of the Auxiliary Feedwater 

System.  

The licensees of the plants discussed in this document are not aware of a 

failure of safety system electrical components, even approaching this 

magnitude, having occurred in the commercial nuclear power industry.  
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5.0 INDEPENDENCE OF POWER SUPPLIES 

Paragraph (c) (1) of the 10 CFR 50.62 requires that the ATWS Rule equipment be 

diverse and independent of the existing reactor trip system from sensor output 

to final actuation devices. As stated on page 2 of Enclosure A of 

SECY-83-293, Reference (3), the reactor trip system includes power sources.  

Page 21 of Reference (2), however, states that power supply diversity is not 

required. Reference (2) further states, "Power supply independence is 

required such that faults within the AFWS diverse actuation circuitry can not 

degrade the reliability/integrity of the existing RTS below an acceptable 

level, and that a common mode failure mechanism affecting the RTS power 

distribution system (including degraded voltage conditions such as overvoltage 

and undervoltage) can not compromise both the RTS and AFWS diverse actuation 

functions." 

The position licensees of the plants discussed in this document is that the 

sharing of power supplies between the RTS and AFWS diverse actuation functions 

is acceptable provided that measures have been taken to ensure that a common 

mode failure mechanism affecting the RTS power distribution system can not 

compromise both the RTS and AFWS diverse actuation functions. Such measures 

have been taken in the plants discussed in this document. All of the PPS 

power supplies have two circuits that are diverse from and independent of one 

another. One circuit provides power while the other provides overvoltage 

protection. It would require the simultaneous occurrence of two different 

types of common mode failures, one failing the overvoltage protection and the 

other causing an overvoltage condition on the same circuits to produce the 

failure of both the RTS and diverse AFWS actuation circuitry due to an 

overvoltage condition.  
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Upon a loss of power to any component with shared power, (i.e., bistable 

relay or initiation relay) the affected channel will fail in the trip 

condition. In the event of an undervoltage condition which failed one of 

these relays, that relay would fail tripped. Hence, the CEOG position is that 

the existing EFAS systems in SONGS 2 and 3, ANO 2, and WSES 3 comply with the 

ATWS Rule requirement of independence.  
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6.0 OVERALL DIVERSITY CONCLUSIONS 

As shown in Tables 1, 2, and 3 for each plant four of the six major components 

in the EFAS are diverse from the RTS. Thus, there are only two components in 

the trip stream, the bistable relays and matrix relays, which do not satisfy 

the Staff's criteria for component diversity. These components were custom 

designed and custom built-for the PPS in these plants. It would not be 

reasonable or practicable to replace them with components that satisfy the 

NRC's criteria for component diversity, as qualified diverse replacements 

would be extremely difficult or impossible to obtain.  

The RTS includes three distinct trip paths for parameters indicative of an 

ATWS. These are the CPC, SGLL, and HPP trips. As detailed in Section 4, only 

the simultaneous failure of a large number of bistable relays or matrix relays 

in different functions and physically separate channels, could possibly 

prevent a reactor trip and automatic actuation of the Auxiliary/Emergency 

Feedwater System. Replacing these components would not significantly reduce 

the probability of a common mode failure which might result in an ATWS. As 

such, the design of the PPS provides a level of protection against common mode 

failures comparable to that which might be provided by an EFAS comprised 

entirely of components that satisfy the Staff's criteria for component 

diversity. Thus the CEOG believes that existing level of diversity of the 

EFAS of SONGS 2 and 3, ANO 2, and WSES 3 satisfies the ATWS Rule.  

SONGS 2 and 3, ANO 2, and WSES 3 will each install a Diverse Scram System that 

will be completely diverse from the existing.RTS and EFAS functions. As such, 

the DSS will ensure the diversity of the EFAS function from the new reactor 

trip system (i.e., the existing RTS plus the DSS). This will further reduce 

the chance that a common mode failure would prevent both ,a reactor trip and 

actuation of the Auxiliary Feedwater System.  
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As stated at an ACRS Subcommittee on Scram System Reliability meeting, the 

goal should be reliable scram systems, and that it had not been quantitatively 

demonstrated-that diversity would contribute significantly to overall scram 

system reliability. As such, diversity should not be an end unto itself. The 

Plant Protection System was designed to perform its function in a reliable 

manner and further diversity would not necessarily enhance the reliability of 

either the RTS or EFAS functions.  
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TABLE 1 SUMMARY OF THE EMERGENCY FEEDWATER ACTUATION SYTEM DIVERSITY FROM THE REACTOR TRIP SYSTEM AT SONGS 2 AND 3 

EFAS COMPONENT DIVERSITY CRITERIA COMPONINI 
u1vE RS I I Y 

Electromechanical Energized 
vs vs AC vs DC 

Electronic De-energized Power Design Other 
Manufacturer Devices Trip Status Sources Principle Factors 

Sensors Diverse(1) N/A(2) N/A N/A Diverse(1) Diverste 

Bistable Diverse(3) Diverse(3) N/A N/A Diverse(3) Diverse 

Bistable Relay Not Not Not N/A Not See note(6) . See note 
Diverse Diverse Diverse Diverse 

Matrix Relay Not Not Not N/A Not See note(6) See note(b) 
Diverse Diverse Diverse Diverse 

Initiation Relay Diverse(3) Not Not N/A Diverse Diverse 
Diverse Diverse 

Actuation Device Diverse(5) Not Diverse 5) Not Diverse(5) Diverse 
Diverse Diverse 

(1) The EFAS SGL sensors are force balance transducers manufactured by Foxboro; the RTS RTDs are wheatsone bridge devices manufactured by 
Rosemont.  

(2) Not Applicable.  
(3) CPC bistables are digital devices manufactured by Gould (SEL); EFAS bistables are analog devices manufactured by E-M.  
(4) The EFAS and RTS initiation relays differ in electrical characteristics. These include control voltage range, turn-on/turn-off voltage, 

isolation resistance, dielectric strength, output voltage (120 VAC for RTS, 60 VOC for EFAS), current, surge current, overvoltage, leakage, 
and power dissipation.  

(5) The RTS actuation devices are mechanical circuit breakers with redundant energize or deenergize to trip status power by 125 VDC power. They 
are manufactured by GE. The EFAS actuation devices are electromechanical rotary relays with deenergize to trip status powered by 36 VOC 
power supplies. They are manufactured by Potter-Brumfield.  

(6) These are custom designed and custom built dual coil devices. It would not be reasonable or practicable to replace them with diverse 
relays. The high reliability of these, coupled with the physical separation of the RTS and EFAS channels, and large number of components 
which would have to fail in an adverse manner to disable both the AFAS and RTS, provides a level of protection against CMF comparable to 
that which would be provided by components that satisfy the Staff's diversity criteria. As such, their level of diversity satisfies the 
ATWS Rule requirements.



TABLE 2 SUMMARY OF THE EMERGENCY FEEDWATER ACTUATION SYTEM DIVERSITY FROM THE REACTOR TRIP SYSTEM AT ANO 2 

EFAS COMPONENT DIVERSITY CRITERIA COMPONENT 

- EDNCLSION 

Electromechanical Energized 
vs vs AC vs DC 

Electronic De-energized Power Design Other 

Manufacturer Devices Trip Status Sources Principle Factors 

Sensors Diverse(1) N/A(2) N/A N/A Diverse(l) Diverse 

Bistable Diverse(3) Diverse(3) N/A N/A Diverse(3) Diverse 

Bistable Relay Not Not Not N/A Not See note(6) See note ( 

Diverse Diverse Diverse Diverse 

Matrix Relay Not Not Not N/A Not See note(6) See note 

Diverse Diverse Diverse Diverse 

Initiation Relay Diverse (3 Not Not N/A Diverse Diverse 
Diverse Diverse 

Actuation Device Diverse (5) Not Diverse Di Not Diverse(5) Diverse 

Diverse Diverse 

(1) The EFAS SGL sensors are capacitance proportional to level devices manufactured by Rosemount; the RTS RTDs are wheatsone bridge devices 

manufactured by Weed.  
(2) Not Applicable.  
(3) CPC bistables are digital devices manufactured by Gould (SEL); EFAS bistables are analog devices manufactured by E-M.  

(4) The EFAS and RTS initiation relays differ in electrical characteristics. These include control voltage range, turn-on/turn-off voltage, 

isolation resistance, dielectric strength, output voltage (120 VAC for RTS, 60 VDC for EFAS), current. surge current, overvoltage, leakage,0 

and power dissipation.  
(5) The RnS actuation devices are mechanical circuit breakers with redundant energize or deenergize to trip status power by 125 VDC power. They 

are manufactured by GE. The EFAS actuation devices are electromechanical rotary relays with deenergize to trip status powered by 28 VDC 

power supplies. They are manufactured by Potter-Brumfield.  

(6) These are custom designed and custom built dual coil devices. It would not be reasonable or practicable to replace them with diverse 

relays. Thle high reliability of these, coupled with the physical separation of the RIS and EFAS channels, and large number of components 

which would have to fail in an adverse manner to disable both the AFAS and RTS. provides a level of protection against CMF comparable to 

that which would be provided by components that satisfy the Staff's diversity 
criteria. As such, their level of diversity satisfies the 

ATWS Rule requirements.



TABLE 3 SUMMARY OF THE EMERGENCY FEEDWATER ACTUATION SYTEM DIVERSITY FROM THE REACTOR TRIP SYSTEM AT USES 3 

EFAS COMPONENT DIVERSITY CRITERIA COMPONI NI 

UNUUS MON 

Electromechanical Energized 
vs vs AC vs DC 

Electronic De-energized Power Design Other 

Manufacturer Devices Trip Status Sources Principle Factors 

Sensors Diverse(1) N/A(2) N/A N/A Diverse(1) Diverse 

Bistable Diverse(3) Diverse(3) N/A N/A Diverse(3) Diverse 

Bistable Relay Not Not Not N/A Not See note(6) See note(6) 
Diverse 

Matrix Relay Not Not Not N/A Not See note(6) See note 
Diverse Diverse Diverse Diverse 

Initiation Relay Diverse () Not Not N/A Diverse Diverse 
Diverse Diverse 

Actuation Device Diverse () Not Diverse(5) Not Diverse(5) Diverse 
Diverse Diverse 

(1) The EFAS SGL sensors are capacitance proportional to level devices manufactured by Rosemount with a Westinghouse process card; the RTS RIDs 

are are manufactured by Weed and Rosemont and use wheatsone bridge devices manufactured by Rosemount.  
(2) Not Applicable.  
(3) CPC bistables are digital devices manufactured by Gould (SEL); EFAS bistables are analog devices manufactured by E-M.  
(4) The EFAS and RTS initiation relays differ in electrical characteristics. These include control voltage range, turn-on/turn-off voltage, 

isolation resistance, dielectric strength, output voltage (120 VAC for RTS. 60 VDC for EFAS), current, surge current, overvoltage, leakage.  
and power dissipation.  

(5) The RTS actuation devices are mechanical circuit breakers with redundant energize or deenergize to trip status power by 125 VDC power. They 

are manufactured by GE. The EFA, actuation devices are electromechanical rotary relays with deenergize to trip status powered by 36 VDC 

power supplies. They are manut.. tured by Potter-Brumfield.  
(6) These are custom designed and custom built dual coil devices. It would not be reasonable or practicable to replace them with diverse 

relays. The high reliability of these, coupled with the physical separation of the RTS and EFAS channels, and large number of components 

which would have to fail in an adverse manner to disable both the AFAS and RTS, provides a level of protection against CMF comparable to 

that which would be provided by components that satisfy the Staff's diversity criteria. As such, their level of diversity satisfies the 

ATWS Rule requirements.



TABLE 4 

SUMMARY OF EFAS INITIATION ROTARY RELAYS AND RTS POST-INITIATION ROTARY RELAYS 

DESIGN PARAMETER EFAS RTS 

MDR 7032* MDR 7033* MDR 7036* MDR 136-1** MDR-170-1** 

Relay Frame Size medium medium medium small medium 

Input Voltage 28 VDC 28 VDC 28 VDC 28 VDC 115 VAC 

Contact Arrangement 12 Form C 24 Form C 16 Form C 8 Form C 16 Form C 

3 Form Y 

Coil Current (amps) 0.667 0.667 0.667 0.362 0.620 

DC Coil Resistance 42 ohm 42 ohm 42 ohm 8.76 ohm 8.4 ohm 

Steady State Power 18.7 w 18.7 w 18.7 w 10.0 w 17.0 w 

Breakdown Voltage 1310 1310 1310 1308 1230 

(VAC RMS) 

Deck Arrangement 6 decks 6 decks 4 decks 2 decks 4 decks 

* special construction coils and coil power leads and deck/contact 

arrangement 

** off the shelf type relays, i.e., normal catalog items



FIGURE 1: DIVERSITY OF THE EXISTING AUXILIARY FEEDWATER ACTUATION CIRCUITRY FOR SAN ONOFRE UNITS 2 & 3 
SENSORS BISTABLE BISTABLE RELAY MATRIX RELAYS INITIATION RELAYS ACTUATION DEVICE 

E-M E-M TELEDYNE POTTER ELECTRIC CALCULATOR GOULD MODEL ASSY MODEL ASSY MODEL BRUMFIELD MODEL 

CORE INLET VSE T0300 R03T 5601-1404 MODEL AK--25 VLAETRANSISTOR TRANSISTOR SOLID MDR 170-1 CIRCUIT TEMPERATURE COMPARATOR DRIVER-REED DRIVER-REED STATE ROTARY BREAKERS 
RELAY RELAYS RELAY RELAY UV & SHUNT 

I_ _ ITRIP COILS 

POWER SUPPLIES ARE SIMILAR TO THOSE SHOWN BELOW 

GENERAL 
E-M E-M TELEDYNE POTTER- ELECTRIC REACTOR E-M MODEL ASSY MODEL ASSY MODEL BRUMFIELD MODEL TRIP 

PRE MODEL ASSY 303402 _ 3033502 601-1404 MODEL AK-2-25 SYSTEM PRSUE345TRANSISTOR TRANSISTOR SOLID NOR 170-1 CIRCUIT ACTUATION 
OPERATIONAL DRIVER-REED DRIVER-REED STATE ROTARY BREAKERS CIRCUITRY AMPLIFIER RELAY RELAYS RELAY UV & SHUNT 

TRIP COILS 

125 VDC 
AC VITAL 

POWER MATE POWER MATE 
12 VDC AC VITAL BUS 12 VDC 36 VIC 
SUPPLY SUPPLY SIPPIV 

12 VDC 
SUPPLY 

OTIE 
BRUMFIELD 
MODELS AUXILIARY 

rh E-M TELLOYNE MDR-7032 FEEDWATER 
E-M MODEL ASSY MODEL ASSY MODEL MDR-7033 SYSTEM STEAM MODEL ASSY 30340-02 30335-02 . 603-10001 MDR-7034 ACTUATION GENERATOR 30485 TRANSISTOR TRANSISTOR SOLID MDR-136-1 CIRCUITRY LEVEL OPERATIONAL DRIVER-REED DRIVER-REED STATE ROTARY 

AMPLIFIER RELAY RELAYS RELAY RELAYS



FIGURE 2: DIVERSITY OF THE EXISTING AUXILIARY FEEDWATER ACTUATION CIRCUITRY FOR ARKANSAS NUCLEAR ONE UNIT 2 

SENSORS BISTABLE BISTABLE RELAY MATRIX RELAYS INITIATION RELAYS ACTUATION DEVICE 

PROTECTION E-M E-M TELEDYNE POTTER ELECTRIC 
CALCULATOR GOULD MODEL ASSY MODEL ASSY MODEL BRUMFIELD MODEL 

(SEL) 26340 26335 601-1404 MODEL AK-2-25 
CORE INLET VOLTAGE TRANSISTOR TRANSISTOR SOLID MDR 170-1 CIRCUIT 
TEMPERATURE COMPARATOR DRIVER-REED DRIVER-REED STATE ROTARY BREAKERS 

PRZ PRESSURE RELAY RELAYS RELAY RELAY UV & SHUNT 
TRIP COILS 

POWER SUPPLIES ARE SIMILAR TO THOSE SHOWN BELOW 

GENERAL 
E-M E-M TELEDYNE POTTER ELECTRIC REACTOR 

E-M MODEL ASSY MODEL ASSY MODEL BRUMFIELD MODEL TRIP 
PRZ MODEL ASSY 26340 26335 601-1404 MODEL AK-2-25 SYSTEM

PRESSURE 26440 TRANSISTOR TRANSISTOR SOLID MOR 170-1 CIRCUIT ACTUATION 
OPERATIONAL DRIVER-REED DRIVER-REED STATE ROTARY BREAKERS CIRCUITRY 

AMPLIFIER RELAY RELAYS RELAY UV & SHUNT 
TRIP COILS 

125 VDC 
ACB VITAL 

POWER MATE POWER MATE POWER MATE 
12 VDC AC VITAL BUS 12 VOC 28 VDC 
SUPPLY ISUPPLY SUPPLY 

12 VDC 
SUPPLYS 

POTER 
BRUMFIELD 
MODELS AUXILIARY 

-M E-M .TELEDYNE FEEDWATER 
E-M MODEL ASSY MODEL ASSY MODEL MDR-7032 SYSTEM 

STEAM MODEL ASSY 26340 26335 603-10001 MDR-7034 ACTUATION 
GENERATOR - so 26440 - TRANSISTOR - TRANSISTOR . SOLID MDR-136-1 CIRCUITRY 

LEVEL OPERATIONAL DRIVER-REED DRIVER-REED STATE ROTARY 
AMPIlFIER RELAY RELAYS RELAY RELAYS



FIGURE 3: DIVERSITY OF THE EXISTING AUXILIARY FEEDWATER ACTUATION CIRCUITRY FOR WATERFORD STEAM ELECTRIC STATION UNIT 3 

SENSORS BISTABLE BISTABLE RELAY MATRIX RELAYS INITIATION RELAYS ACTUATION DEVICE 

PROTECTION E-M E-M TELEDYNE POTTER ELECTRIC 
CALCULATOR GOULD MODEL ASSY MODEL ASSY MODEL BRUMFIELD MODEL 

- - (SEL) 31340 31335 601-1404 MODEL_ AK-2-25 
CORE INLET VOLTAGE TRANSISTOR TRANSISTOR SOLID MDR 170-1 CIRCUIT 
TEMPERATURE COMPARATOR DRIVER-REED DRIVER-REED STATE ROTARY BREAKERS 
RZ PRESSURE RELAY RELAYS RELAY RELAY UV A SHUNT 

_ _TRIP COILS 

POWER SUPPLIES ARE SIMILAR TO THOSE SHOWN BELOW 

GENERAL 
E-M E-M TELEDYNE POTTER ELECTRIC REACTOR 

E-M MODEL ASSY MODEL ASSY MODEL BRUMFIELD MODEL TRIP 
PRZ MODEL ASSY 31340 w 31335 601-1404 MODEL AK-2-25 SYSTEM 

PRESSURE 31440 TRANSISTOR TRANSISTOR SOLID MDR 170-1 CIRCUIT ACTUATION 
OPERATIONAL DRIVER-REED DRIVER-REED STATE ROTARY BREAKERS CIPCUITRY 
AMPLIFIER RELAY RELAYS RELAY VV A SHUNT 

TRIP COILS 

125 VDC 
WL AC VITAL 
12 VDC VITAL BUS BUS 
SUPPLY 

POWER MATE POWER MATE POWER MATE 
12 VDC AC VITAL BUS 12 VDC 36 VPC 
SUPPLY SUPPLY SUPPLY 

POWER MATE 
17 VDC 
SUPPLY 

POTE 
BRUMFIELD 

MODELS AUXILIARY 
-M E-M TELEDYNE MDR-7032 FEEDWATER 

E-M MODEL ASSY MODEL ASSY MODEL MDR-7033 SYSTEM 
STEAM MODEL ASSY 31340 31335 603-10001 MDR-7034 ACTUATION 

GENERATOR -- 31440 -- TRANSISTOR -- TRANSISTOR SOLID MOR-136-1 CIRCUITRY 
LEVEL OPERATIONAL DRIVER-REED DRIVER-REED S ROTARY 

AMPLIFIER RELAY RELAYS RELAY RELAYS



AA:E? will list the second level codes. These codes actually define 
the tables of organizations, such as: 

CI Citizen Group/Individual/Media 
EC Engineering/Construction/Consultants/Services 

Thus, input of 

AA:EEC? 

will access the table of third-level codes for engineering and construction 
firms, which will appear in alphabetical order by code.  

It is at the second level that most confusion with affiliation codes arises.  
Which table, for example, does "ARVIN/CALSPAN Advanced Technology Center" 
appear in? Codes are assigned on the basis of the apparent activity of the 
organization, such as providing a service, manufacturing, providing medical 
diagnosis and care, or promoting an objective via citizen action. Large 
corporations may function in several of these areas. The OCS will generally 
consider three questions in assigning a code to a particular table: 

1. What is the principal activity of the company as described in the text or 
letterhead of the document? 

2. What activity is actually licensed by NRC? Using byproduct material in 
gauges for the measurement of the properties of construction materials would 
indicate that the company is involved in construction; it therefore would be 
tabled under EEC (External/Engineering/Construction/Consultants/Services)..  

3. What is the best assignment based on the name of the organization and the 
nature of the documentation? A technical report, for example, would generally 
be produced by an engineering firm or contractor.  

A review of the following information may assist you in finding appropriate 
tables efficiently.  
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I. GUIDE TO EXTERNAL AFFILIATION TABLES BY CATEGORY 

accountants, EEC 
Air Force, EUS 
Air Force hospitals, health centers, EMD 
airlines, EEC 
airports, EEC 
Army, EUS 
Army hospitals, health centers, EMD 
banks, EEC 
boroughs, ELO 
biomedical manufacturers/vendors, EMV 
chambers of commerce, ECI 
churches, ECI 
cities, ELO 
citizens groups, ECI 
clinical laboratories, EMD 
clinics, EMD 
colleges, EEI 
construction companies, EEC 
consultants, EEC 
counties, ELO 
diagnostic testing labs, EMD 
diagnostic X-ray services, EMD 
distributors, EMV 
doctors, EMD 
engineering companies, EEC 
external review groups, ERG 
exporters, EMV 
financial services, EEC 
foreign agencies, EFG 
foreign companies (use same category as domestic company) 
foreign governments, EFG 
foreign universities, colleges., EEI 
foreign utilities, EUT 
health centers, EMD 
health physicists, EEC 
holding companies (electrical utilities), EUT 
hospitals, EMD 
indian nations, tribes, ECI 
individuals, ECI 
industrial radiographers, EEC 
industrial testing laboratories, EEC 
industrial X-ray services, EEC 
industry institutions, EPS 
insurance companies, ELG 
interagency review groups, ERG 
international agencies, EFG 
intervenors, ECI 
law firms, ELG 
lawyers, ELG 
lawyers guilds, EPS 
leagues of women voters, ECI 
local governments, ELO 
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manufacturers, EMV 
media, ECI 
medical laboratories, EMD 
medical research institutes, EMD 
mining companies, EMV 
Navy, EUS 
Navy hospitals, health centers, EMD 
newspapers, ECI 
owners groups, EUT 
perforating services, EEC 
pharmaceutical companies, EMV 
political parties, ECI 
professional associations, EPS 
radio stations, ECI 
Red Cross, EMD 
regional commissions, ELO 
research institutions, EXI 
research laboratories, EXI 
rural cooperatives, EUT 
schools, EEI 
school districts, ELO 
service firms, EEC 
standards boards, EPS 
state governments, ESG 
storage companies, EEC 
suppliers, EMV 
television stations, ECI 
temples, ECI 
testing laboratories (see diagnostic or industrial) 
towns, ELO 
transcription reporting services, EEC 
transit authorities (regional, multi-state), ELO 
transport companies, EEC 
unions, EPS 
universities, EEI 
university hospitals, medical centers, EMD 
U.S. government agencies, commissions, courts, departments, EUS 
U.S. House of Representatives, EUS 
U.S. possessions, ESG 
U.S. Senate, EUS 
utilities, EUT 
vendors, EMV 
wireline services/wirelines, EEC 
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II. TIPS FOR SCANNING AFFILIATION CODE TABLES 

1. Always check additional tables if you cannot find the code. Generally, 
EEC/EMV, EPS/ECI/ERG, EMD/EEC and EEC/EXI are productive combinations.  

2. If the organization name is an acronym, look for the code under both the 

abbreviated and the expanded versions of the name.  

3. Look for incorporated individuals or those who perform specific business 

functions under their own name, such as consulting engineers and doctors, be
cause they may have codes created in the appropriate tables under their name.  

Most third level codes for doctors begin with "MD" and are completed with a 

combination of the initials of the name. Records concerning many medical by

product material licenses may appear under both a specific doctor's affiliation 

and a hospital or medical group affiliation, depending on the actual licensee 

listed on a given license or amendment.  

4. Look for citizens responsible for substantial amounts of correspondence 
with NRC or who are admitted to a proceeding in the ECI table.  

5. Once you have the correct table on the screen, begin the third level code 

with the first letter of the organization name and enter a "?". Scan through 
all codes (using up and down arrows) for that letter. For example, to locate 

Stone & Webster, Inc., enter EECS and scan until you find EECSW.  

Sometimes an inconsistency may occur if a company changes its name. The DCS 
retains a code and changes the description as necessary to maintain a continuous 
history for a given organization. Descriptions are not changed until and unless 

the DCS receives documentation for processing that indicates a name change has 

occurred. Checking under the old name, performing an indirect search for the 

code, or calling the DCS hot line at 49-28603 for assistance may be more produc

tive when an organization has changed its name or reorganized.  

6. Remember that NRC codes (AA:N? ) are created on the basis of current 
organization charts as provided to the DCS. Old NRC codes are retained to per
mit assignment to records of older documents, such as those received in backfit 
and Freedom of Information Act efforts.  

Hands-On Practice 

To improve your knowledge of the DCS, you can participate in one of the many 
training programs described elsewhere in the DCS Newsletter. Hands-on practice 
is the best way to become familiar with the instructions and guidelines given in 

the training materials and the User's Manual. Each month, the Newsletter pre
sents sample retrieval problems providing all data elements needed to find the 

records by at least one search method. Answers will be found at the end-of the 

Newsletter.  

Using the "?" help feature in Search 6, find the affiliation codes necessary to 
complete FIL 2 of the following file level searches.  
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1. PDR PT21 ? (Baldwin Associates) 

2. PDRORG .? (National Oceanic & Atmospheric Administration, Department 
of Commerce) 

3. PDRQA999? (Allis-Chalmers Corporation) 

4. PDRREVGP? (ALWR Utility Steering Committee) 

5. PDRSTPRG? (State of Maryland) 

6. PDRTOPRP? (Associated Technologies, Inc.) 

7. PDRWMRES? (ARVIN/CALSPAN Advanced Technology Center) 

DOCUMENT, RECORD & MICROFICHE AVAILABILITY 

Every document received by the Document Control System has been assigned avail
ability status.by NRC prior to processing. The three possible availabilities 
correspond to the three sets of microfiche produced by the DCS: public avail
ablity, NRC internal availability and proprietary (a subset of NRC internal 
availability).  

The availabilities that a given system terminal will access and the type of 
microfiche stored nearby depend upon the security restrictions at that loca
tion. All NRC lines to the DCS, except lines to the Public Document Room, the 
Local Public Document Room Branch and its contractor, permit full access to the 
data base. Full microfiche tub files exist at all DCS workstations save those 
at PDR, LPDR and LPDR's contractor. If the search you are performing should 
include records of documents that would not be available to the public, please 
use a terminal that can access Central Files (CF) records. Proprietary records 

may be accessed on CF terminals, but the microfiche will be found in a secured 
location.  

TRAINING 

Basic Training 

Basic Training classes are conducted at the DCS Facility every other Wednesday 
morning. Classes are held from 9 a.m. to 12 noon at the facility, Ford Building, 
Suite 1400, 7101 Wisconsin Ave., Bethesda, Maryland. Call extension 28626 to 
register for the class most convenient for you. PLEASE NOTE: Classes begin 
PROMPTLY at 9 a.m., so plan to arrive five minutes early. Coffee and tea are 
available during the class. These sessions provide a broad overview of DCS 
products, services and retrieval techniques.  

Basic Schedule 

January 14, 1986 
January 28, 1986 
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Regional DCS Training 

Training regional NRC system users is a vital function of the overall DCS train
ing program. Many times individual staff schedules and commitments conflict 
with the scheduled visit to the region. If you are unable to attend a complete 
session, yet need to ask questions regarding specific record retrieval tech
niques, contact the DCS training team or make your situation known to your local 
coordinator and arrangements will be made to accommodate your time when you are 
visiting headquarters.  

Onsite Training Program 

The Onsite Training Program incorporates a self-paced instruction manual with 
a preliminary introduction to the DCS at the NRC user terminal. The materials 
provide a fundamental understanding of system hardware and software capabilities.  
The material will also give the NRC user needed background information to en
hance and support the training provided in the Basic Training Sessions conducted 
at the DCS facility. This course is conducted at the NRC site terminal and 
consists of a 1-2 hour explanation of the manual and DCS products and services.  
Make reservations by calling 28626.  

Advanced Class 

The DCS training staff conducts advanced (individualized) training in the DCS 
facility on an as-needed basis. Call 28626 to schedule a session. Classes 
are tailored to individual needs and responsibilities. These sessions provide 
benefits to all DCS users with a basic understanding of the system. Those who 
need training in alternative search methods will also gain a better understand
ing of DCS capabilities. Sessions will be geared to the user's needs and time 
available.  
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DCS USER STATISTICS REPORT 

For statistical purposes, a search is registered each time "New Line" is keyed 
while a search prompt is on the screen.  

October 1986 

Total Total 
User Searches Rank User Searches Rank 

ADM/DRR 1,977 1 RM/B 112 21 
ADM/TIDC 1,569 2 IE/VQ 97 22 
D/OIE 666 3 EDO 83 23 
REG2 595 4 NRR/DES 79 24 
IE/DEPER 448 5 NRR/RSS 76 25 
NRR/PWR-A 437 6 OIA 52 26 
REG3 349 7 NRR/RA 43 27 
IE/XI 340 8 ASLBP 43 27 
NRR/PWR-B 309 9 CA 30 28 
ADM 292 10 ASLAP 27 29 
ACRS 270 11 NMSS/WM 22 30 
AEOD 265 12 NRR/SRO 21 31 
REG4 263 13 D/RES 17 32 
REG1 233 14 PA 15 33 
NRR/BWR 226 15 SECY 14 34 
NRR/CHI 206 16 ELD 14 34 
NRR/D 166 17 NMSS/SG 9 35 
NMSS/FC 164 18 OCM 2 36 
REG5 127 19 01 1 37 
SECY/POR 113 20 GC 1 37 

IP 1 37 
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DCS FACTS AND FIGURES 

In October: 

The DCS received 40 hot line calls related to: 

Search Selection 15 
General Information 12 
Hardware 6 
Printout Request 3 
Record Correction 2 
Material Request 2 

A total of 302 new affiliation codes were created.  

Sixty-eight documents were rejected for DCS processing for the following reasons: 

Missing or incorrect distribution code - 5 
Document not processed by DCS 

(per Manual Chapter 0232) - 4 
No CF or RES subject assigned - 9 
Unmarked proprietary, copyrighted, 

Privacy Act or safeguards 
information enclosed - 22 

Inconsistent/incorrect report or 
contract numbers or dates 
throughout package- 6 

Missing pages or enclosures - 4 
PDR document not so marked/wrong 

availability- 7 
Forwarding letter and enclosures 

unrelated 7 
Incorrect docket numbers 4 

68 

Twenty-nine were returned to the DCS with problems corrected.  

The DCS computer reporting system generated 762 printed reports totaling 41,053 
printed pages.  

Forty-three special printouts were requested, requiring a total of 51.7 hours of 
run time and 5.2 hours of print time.  

Document Packages Received in October 5,677 
Data Records Added in October 14,896 

Record Type Percentage of Monthly Total 

Regular Flow 35.17 
FOIA 9.30 
Backfit 0.16 
RIDS - 24 hour 33.46 
RIDS - 72 hour 21.91 
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Availability 

PDR 86.10 
CF 13.79 
HOLD 0.11 

Total data base size 1,469,484 

DCS CONTACT PERSONNEL 

RESPONSIBILITY NAME PHONE 

Project Officer John Skoczlas 49-24756 

Project Manager Alex Kreithen 49-28618 

Deputy Project Manager Constance Leacock 49-28621 

Hot Line Sue Pagan/Lee McNally 49-28603/28604 

Training Coordinator Charles Redden 49-28626 

Computer Operations Josephine Tao 49-28625 

Telecommunications Mark Adler 49-28615 
Terminal Problems 
Dial-up Access 

Micrographics Dean Martin 49-28620 

Duplicate Fiche Susan Imai 49-28630 
MF Address Corrections Andy Hoy 49-28633 
RIDS Codes/Docket Data Base Andy Hoy/Roberta Osborn 49-28633/29028 

Indexing Operations Charles Redden 49-28673 

Title List Journal Clarke Merrill 49-29074 
NUREG Abstract Journal Leslie Farkas 49-29074 
PDR Contact Bobbie Zwilsky 49-28673 
FOIAs Chris Biscardi 49-28646 
New Codes Karen Vander Mel/ 49-28634/29028 

Paul Fields 

Legal Documents John Milligan 49-29543 
Library Codes & Standards Bill Wheatley 49-27965 
Drawings Patricia Exum 49-28638 
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TERMINAL LOCATIONS/DIVISION/PHONE CONTACT 

ROOM BUILDING DIV. PHONE 

Lobby "H" Street PDR 634-3273 
5209-W Air Rights DHFT 492-4821 
119 Nicholson RES 443-7960 
429 E/W-W ASLBP 492-4081 
1159 "H" Street OCA 634-1443 
1026 "H" Street ACRS 634-1496 
507 E/W - W IE 492-4081 
4209 MNBB FOIA 492-8133 
535 Woodmont TIDC 492-4955 
9604 MNBB OELD 492-7709 
236A E/W - S IE 492-4081 
396 Willste NMSS 427-4224 
Reg II Atlanta EDO 8-242-5518 
Reg II Atlanta EDO 8-242-5518 
032 Nicholson RES 443-7754 
P-306 Phillips NRR 492-8099 
016 Phillips CF 492-8989 
016 Phillips CF 492-7326 
016 Phillips CF 492-7326 
359 E/W - W IE 492-4081 
1069 Willste RES 427-4358 
1224 Willste. RES 427-4737 
697 Willste NMSS 427-4072 
HQ Executive Blvd. Maxima Corp. 652-6366 
Reg IV Dallas EDO 8-728-8181 
Reg III Chicago EDO 8-384-2532 
Reg II Atlanta EDO 8-242-5518 
Reg V Walnut Creek EDO 8-463-3713 
333 E/W - S IE 492-4081 
437 Phillips NRR 492-8077 
437 Phillips NRR 492-8977 
P-730 Phillips NRR 492-9430 
331 Phillips NRR 492-8136 
545 Phillips NRR 492-8414 
P-1122 Phillips NRR 492-9445 
7709 MNBB LPDR 492-8639 
Reg I King of Prussia EDO 8-488-1223 
2012 Air Rights ADM 492-7225 
6606 MNBB EDO 492-4342 
#5 TMI Site TMI 8-590-1124 
Denver Denver URFO 8-234-7232 
TRNG Chattanooga IE 8-852-8121 
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AD HOC REPORTS 

Special printouts of DCS records may be requested through the hot line, 
49-28603.  

Any searchable field may be employed as an index for a printout. Assistance 
will be offered over the phone to tailor the printout requested to the actual 

needs of the user. Requests involving very large amounts of scan or print time 

may require the prior approval of the Project Officer, John Skoczlas, 49-24756.  

Most reports can be run the day of the request. Call in your request as soon 

as possible to alleviate delays resulting from high volume of same-day requests, 
a conflict with the run of contract deliverable reports, or maintenance downtime.  
The DCS staff will process requests as promptly as possible, but unforeseen 
delays can occur.  

SMARTERM 400 PC EMULATION ASSISTANCE 

Walk-through assistance in using the SmarTerm 400 software package to access 
the DCS data base is offered through the hot line, 49-28603. OCS Newsletter 64, 
July 31, 1986, outlines the general procedure for installing SmarTerm to emulate 
the Data General Dasher 200 dedicated terminal. Updated parameters and softkey 
commands for DCS emulation will be provided in future issues of this newsletter.  

An additional information package is available upon your request. The SmarTerm 

package is available by request through the Office of Resource Management, 
System Support Branch. Contact Jean Caldwell, 49-27606.  

TERMINAL MAINTENANCE 

The DCS staff maintains the terminals and keyboards dedicated to the system.  
Contact Mark Adler, 49-28615, with any terminal-related problems. Tele
communications, on the other hand, are handled by NRC. Call Brian Brownell 
at 49-27927.  

RESTORING TERMINAL ACTIVITY 

Two methods may restore activity to a terminal. Control Q*(pressing "CTRL" and 
"Q" keys simultaneously) may reset dedicated terminals and PC emulators. If 
this method does not restore activity, or if the terminal has been inactive for 
10-15 minutes, try the following procedure: 

1. Turn off terminal (push in button at lower right of screen).  

2. Wait 5 seconds.  

3. Turn terminal on and hit ESC.  
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If this procedure does not restore activity to the terminal, call 0CS Computer 
Operations at 49-28644/45 for assistance.  

HOW TO GET HELP IN MAKING SEARCHES 

Located near each terminal is a DCS User's Manual, which contains instruction 
on' how to use the system. Condensed versions of the User's Manual (pocket 
guides) are also available at terminal locations. In addition, inquiries can 
be made by calling the DCS facility at 49-28603, where you can also request 
copies of the pocket guide if copies are not available at your terminal.  

HOW TO MAKE CORRECTIONS AND SUGGESTIONS 

User Input Sheets are available at each terminal for DCS corrections and 
suggestions. Any technical or typographical error found on a data record will 
be corrected promptly to maintain data base integrity.  

ANSWERS TO HANDS-ON PRACTICE 

1. EECBALD 

2. EUSDOCNO 

3. EMVALCH 

4. ERGALWR 

5. ESGMD 

6. EECASSTE 

7. EECARVC 
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