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The Milieu module of Genesis is a complete 10 CFR 50.49 Environmental
Qualification (EQ) solution. Milieu was specifically designed as a configuration
management/control engineering tool to support 10 CFR 50.49. Milieu’s design
supports

- Plant Life Extension
- Power Uprate

- Long-term configuration management/licensing.

The following is an overview of the content of Milieu.
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Overview

The primary components that comprise Milieu are:

EQCP - Environment Qualification Change Process
PQE - Plant Qualification Evaluation

GQE - Generic (Manufacturer) Qualification Evaluation
EQML - Equipment Master List
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Environmental Qualification Change Process (EQCP)

The EQ Change Process (EQCP) provides a controlled process for
modifying/updating environmental qualification information of the
following entity types:

Environments

- Normal
- Harsh
- Radiation

Generic Qualification Evaluations (GQE)
Plant Qualification Evaluations (PQE)

Equipment Master List (EQML)

The EQCP provides automated status updates, as well electronic
signatures for Preparer, Reviewer and Approver. Through the EQ
Change Process electronic history files are automatically created
and viewable from within the system.

Formulas and Calculations

Milieu automatically performs
the following calculations:

* Qualified Life for EQML as well
as its replacement parts.

* Post Accident Operating Time

e Total Equivalent Gamma
Radiation

The Arrhenius Methodology is
used to calculate the Qualified
Life of plant equipment.

The Arrhenius method is used
in the following formula:

TR Ea | 1L 1
QL(=2) = [ﬂ exp[[ kB ] [Tzk TZkJH

Where:

Ea = Activation Energy (eV)
tl = Accelerated aging time
at temperature T1 (Hrs)

T1k = Calculated accelerated
service temperature (K)

T2k = Calculated normal ser-
vice temperature (K)

kB = Boltzmann’s constant =
8.617 E-5 (eV/K)

t2= QL = Normal service time
at T2 (Yrs)

The Arrhenius method also
back-calculates the 40- and 60-
year qualified lives to determine
the plant desired operating tem-
peratures.

Note: For 40/60- year back cal-
culations, the system will use
the 365.25 days in a year con-
versions.



Qualified Life can be calcu-
lated using the weighted
ambient temperature, service
level temperature and/or the
aging temperature.

The user is provided with the
flexibility to revise the activa-
tion energy from the PQE
form if a basis is defined. If
the activation energy is re-
vised, the system will use the
revised value for both the
Qualified Life and PAOT Cal-

culations.

Table 1: PQE Qualified Life Calculation -

Input Matrix

Aging Service Both Profiles | ygjghteq
Inputs Profile Temp Profile Lol DI Ambient
P Service) mbien
Aging Time AP PQE AP PQE
Aging Temp AP PQE AP PQE
Service Temp PQE SP SP PQE
Activation
Energy PQE or AE PQE or AE PQE or AE PQE or AE
Note: Service Temp = Ambient Temp + Heat Rise
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refi Issues: | PAOT| SCEW| EOML| Smion | Noteg| Refrences| Doss | H1

Qualified Life (F - Years) Temp | Units f:n“:’ o Ei.f;:lﬁfg !
T2k(K) | T2f(F)
k] 140 F 13 140 27653
= N 145 F 1778|145 708
\ 150 F TWEE 150 16.065
2 = 155 F .33 |15 12325
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515
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= w5 |F |meeas i |edme
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(] 185 F o 135 274
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Plant Qualification Evalua-
tion (PQE)

The PQE electronically docu-
ments the specific EQ
parameters a component will
experience based on it’s loca-
tion in the plant. The PQE
inherits inputs from the GQE
and specific plant environ-
ments. Inputs inherited are
highlighted in the PQE, and
distinguished between GQE
(in lavender) and Environ-
ments (in yellow).

The screen at right is a
sample of PQE Normal Envi-
ronment with the inherited
information highlights.
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THERMAL-AGING SIMULATION

THIS AGING SIMULATION REQUIRED PLACING THE RIG WITH BOTH SWITCHES IN AN OVEN %1TH A CONTROLLED
IEMF’EHATLIRE DF1ZDT[24E‘F] FOR 4M ELAPSED TIME OF AT LEAST 60 DAYS WITHOUT VOLTAGE PRESEMT AT THEIR
EAT, ‘WAS TO SUBJECTED TO THE EMYIROMMENT FOR AN ADDITIONAL 7 D&YS, TECHMICIANS
F'IACED THE FOUR 5ET5 UF NUHMALLY DPEN CONTALTS IN FOUR INDIYIDUAL CIRCUITS. THE LOAD IN EACH CIRCUIT wi
41504/ INCANDESCEMT LAMP. THE WOLTAGE OF THE CIRCUIT WS 125V([DC] INITIALLY. ADDITIONAL VOLTAGES OF 116
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TE CHNIC\ANS AETUAT ED THE SWITCHES IJNEE AT EACH WVOLTAGE--THE TOTAL CYCLES REMAINED AT THREE.
RESISTAMCES WERE DBTAINED THROUGH MEASUREMENTS &T THE FREE ENDS OF THE CONTROL CABLES AND AFTER
ALL CYCLES UNDER LOAD. THE ADDITIONAL RESISTAMCE AFFORDED BY THE CABLE S WS APPROXIMATELY 0.2 OHMS.

THE RIG REMAINED STATIONARY IN THE OVEN TO PRECLUDED MANUAL DISTUREANCES FROM ADVERSELY AFFECTING
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Generic Qualification Evaluation (GQE)

The GQE provides the ability to capture the pertinent data from
a manufacturer’s test report and other supplemental testing sources.
The GQE can have up to six temperature profiles to accommo-
date various testing scenarios.

The information in the GQE required for the PQE is automati-
cally displayed in the PQE.

The following form is a sample of the GQE profile for a Harsh
Environment.

M GENERIC QUALIFICATION EVALUATION

et g ~ GOE| Seus | TesiCawraston  Marsh I tging | Fadision | SpraptSubeergence | Martenancs | Moes | Referancas | Documants | H
|15 H
A e 1 DBE Profies  DBE Temperature Profie | DBE Pressure Protite| DBE Performance | DBE Evateation |
:;-"“ i Tarmpg Frofits 1 | Temp Profle 2 | Temp Profite 3 | Temp Profie 4 | Temp Profie 5 | Temp Protie 6 |
L E T Temp Profile Mame: [GQE TEMP PROFILE
DBE Temperature (Hr - F) Time Wnits Temp Unitz
{ 1 SECONDS | 120 F
Aecord 12 of 100 i 60 0 SECONDS | 250 F
7 Y {ET] SECONDS | 250 F
20 7 { 770 TECONDS [120 F
o 220 ] SECONDS | 290 F
e \ BEADD [ SECONDS | 250 F
E ‘I,f | BE400 CECOMDS |2 F
£ 130 1382400 [SECONDS | 200 F
* 160

2 \
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Equipment Master List (EQML)
For each component evaluated, a PQE is associated.

Milieu automatically inherits the appropriate GQE (Qualification)
and PQE (Specification) parameters and provides a comparison
summary on the System Component Evaluation Worksheet
(SCEW).

From the EQML form, the system also provides a means to
document when a component on the Equipment Master List
(EQML) has been granted a temporary qualified life extension.



Generic (manufacturer) Qualification Evaluations
A DBE Pressure Profile
A DBE Multiple Temperature Profiles
A Submergence Qualification
A Spray Quialification
A Maintenance Requirements
A Testing Configuration and Results
A |nstallation and Replacement Requirements
A Activation Energy (eV) Calculator
A Qualified Life Calculation for Components
A Cycle Aging
A Qualified Life Calculation for Sub-components
A GQE Advanced Query
A GQE Sharing

Plant Qualification Evaluations
A Temperature Profiles
- Aging Temperature
- Service Temperature
- Ambient Temperatures
A Revised Activation Energy
A Post Accident Operating Time/Margin
A Procurement Requirements
A Performance Requirements
A Frequency Margin Evaluation

A Qualified Life Calculation for Replacement
Components

A |nstallation and Replacement Requirements
A Qualified Life Calculation for Components

A Cycle Aging

A |ndustry Issues

Environment Qualification Change Process (EQCP)

A Electronic Signature
A Electronic Routing of Packages

A Automated Status
- In Progress

- Reviewed
- Approved

Equipment Master List (EQML)

A System Component Evaluation Worksheet (SCEW)

A Component Qualified Life

A Component Replacement Data Determination
A Component Qualified Life Extension

A Maintenance Activities

For more information contact Richard Lombardi at rml@stgroup.net or 508-875-2121 x 312

MILIEU Version 1.3.0
MILIEU DEPLOYMENT:

Server:

Database Management System - Oracle Version 8.x or
greater

Operating System - MS Windows NT 4.0

Disk Space - 1 GB (total)

Memory - 128 MB (minimum)

Client:

Operating System - MS Windows XP, 2000, or NT
Disk Space - 60 MB

Memory - 128 MB (minimum)
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