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COTRC IDCOEII AGAMENDWIENT OF SOLICI'kTION/MODIFIOkTION OF CONTRACT I PA-NO. CO7TCTDCODE PAG OF AGE1 7

2. AMENDMEN'IODIFICATION NO. 1. EFFECTIVE DATE 4. REQUISITION/PURCHASE REQ. NO. 5. PROJECT NO.(If appicahm)

M003 See Block 15C. HR-11-287

08/16/2011
B.ISSUEDBY CODE 1100 7.ADMWNISTEREDBY (ilfotherthanleRom) CODE L3100

U.S. Nclear Regulatcy Commission U.S. Nuclear Regulator Commission
Div. c Contracts Div. of Contracts
Attn: Monique B. Wiliams Mail Stop: TWB-01-BlOM
Mail Sop: TWB-01-BIC
Washirtton, DC 20555 Washington, DC 20555

8. NAME AND ADRESS OF CONTRACTOR (No. street county. Stated ZIP Cow) 9X._ SA. AENDMENT OF SOLICITATION NO.

GSE POWR SYSTEMS, INC
9B.ATED (SEE ITEM 11)

13 3 2 LODON'•OWN BLVD S, 2 0 0 10AOIFICATION OF CONTRACTIORDER NO.
NR-38-10-702

SYKESVILE MD 21784658' J 1(MOATED (SEE n'EM 13)

_________________________________________________________________________________(SEATD (SEEITM11)

CODE 606")7264 ACILITY CODE X 06L7-2010

11. THIS ITEM NLY APPLIES TO AMENDMENTS OF SOLICITATIONS

Q The abov numbered solicitatids amended as set Ith in Item 14. The hDur and date specified for receipt of Offers Ejis extended, Dis not extended.

Offers mushcknowledge receipt this amendment pri to the hour and date specified in the solicitation or as amended, if one of the foflowing methods:

(a) By comptling Items 8 and 15 nd returning __ copies of the amendment; (b) By acknowledging receipt of th amendment on each copy of the
offer submibd; or (c) By separatetter or telegram whi Includes a reference to the solicitation and amendment number FAILURE OF YOUR AC-
KNOWLEDMENT TO BE RECE'ED AT THE PLACDESIGNATED FOR THE RECEIPT OF OFFERS PRIOR TO THE-OUR AND DATE SPECIFIED MAY
RESULT INREJECTION OF YOR OFFER. If by virltwf this. amendment you desire to change an offer already submittL, such change may be made
by telegramr letter, provided ea, telegram or letter mes reference to the solicitation and this amendment, and is receed prior to the opening hour
and date spcified.

12. ACCOUNTINLANDAPPROPRIATIONDA (ifr"buied) 20-84-17-5-156, X8455, 3142, 31X0200
Amint Obligated: $478,084

13rills ITEM APPLe ONLY TO MODIFICATIONS OF CONTRACTSIORDEB,
IT MODIFIES TF CONTRACT/ORDER NO. AS DESCRIBED IN ITEM 14.

(X) A. THIS CANGE ORDER IS ISSUEODRSUANT TO: (Speoady etily) THE CHANGES SET FORTH IN ITEM 14 ARE MADE IN THE CONTRACT ORD? NO. IN ITEM 1DA.

B. THE ADVE NUMBERED CONTRA/ORDER IS MODIFIED TOFLECT THE ADMINISTRATIVE CHANGES (such as changes in paying offce, arropration date. etc.)

SET FORd IN ITEM 14. PURSUANT THE AUTHORITY OF FAI3.103(b)

C. THIS 'PPLEMENTAL AGREEMEIIS ENTERED INTO PURSNT TO AUTHORITY OF:

D. OTHEI (Spei€fy typo of modifcaliond authority)

52.3-3 Changes, Time and Material or Labor HOUrE

E. IMPOR'ANT: Contractoi Elis not, D Istquired to sign this document and return 01 copies to ;e issuing office.

14. OESCRIPTIOOF AMENDMENTIMODIFICIDN (Organized by UCechOn headings, including sollcitatiocVcontraot subject matterwhere feasible.)

The purpoe of this modiication number 3 is to modify the Statement of Work to add to (2) additional tasks for the
developmec of APlOQO sirlation models hich includes providing a AP1000 Reactor CorEModel and APl000 Reactor Coolant
and Passia Core Coolingystem Models. This modification increases the Total Estimatd Cost, the Total obligation,
revises Sction B.5 Pric(Schedule, and ttends the period end date to June 11, 2012.

Please see page 2 for specific changes

Total Ceiling Price: $1,42,568 (ChangE
Total Ceilng AuthorizedID Date: $1,7c,568 (Change)
Total Oblzation: $1,473,95 (Change)
Period of erformance: 110/2010 - 6/132012 (Change)

Except as pmdidtherein. all terms end conhdis of the document raterarcm Item EA or 10A. as heretofore changed, remains unchanged and in lull force and effac

15A. NAME AND TLE OF SIGNER (Typo pont) leA. NAME AND TITLE OF CONTRAC TING OFF/.R (Type or print)

Monique B. Williams

Contracting Officer

15B. C1NTRACTR/CFFERDR 15C. DATE SIGNED 16B. TED S O OFAMERICA "C .{, 1 DC DATE SIGNED

Signaure cl person hord to sin) .Signat - Conrackg rIz l
NSN 7540-D1-'2-OD70
PREVIOUS ECION NOT USABLE

STANDARD FORM 30 (REV. 10-83)
Prescribed by GSA - FAR (48 CFR) 53.243



IRC-38-10-702
lodification No. 03

1. On pae 4, Section B, CONSIDERATION AND OBLIGATION-FRM FIXED PRICE
(JUN 188) revise paigraphs #1 and #2 as follows:-

The toil price of thisontract (ceiling) for the products/services orered, delivered, and
accepid under this cntract is $1,942,568. Of that amount the toti ceiling authorized
to dateotals: $1,473 95 which is comprised of $1,430,095 for theixed price portion
and $4,500 for the cst reimbursement portion (Travel). This incldes the following
CLINs
1) CLIs 001 - 013 f(GE Simulator Rehost;
2) CLI014 -015 for Fbplacement Containment Model for GEBWRI Simulator; and
3) CLIls 019-020 forP1000 Reactor Core Model and Reactor Colant and Passive Core
Coolin Systems.

2. On pae 5, PRICE/CST SCHEDULE, is revised to incorporate taKs for: AP1 000
React( Core Model (98,598), AP1 000 Reactor Coolant and Passfe Core Cooling
Systers ($364,486), nd associated Travel. (SEE ATTACHEMEN I for Revised Price
Schedle)

3. On pap 29, DURATIN OF CONTRACT PERIOD, change the sedon to read as
followE The overall iriod of performance on this contract is chaned to June 17, 2010
to Jun,11, 2012.

" Fhe base peri of performance for the rehost and model ugrade of the GE
simulator is JLe 17, 2010 to October 31, 2011;

• the period of aarformance for the GE BWR/4 Simulator corainment model
•eplacement ifrom June 18, 2011 to March 31, 2012.

" Fhe period of arformance for the AP1 000 Reactor Core Mdel and Reactor
,oolant and Fssive Core Cooling System is from Septembr 12, 2011 to June
I1, 2012.

4. On pap 7, Statemenof Work incorporates the following for Taskst.2.13 and 4.2.14:

TASK .2.13 Providen AP1000 Reactor Core Model

The Cntractor shall evelop, provide, and integrate a model for arAP1 000 reactor
core, Ling publicly-a~iiable information.

The All 000 reactor ore model shall be developed using the samEbase modeling
techniues used to dielop the replacement reactor core model decribed in task 4.2.11
(i.e., RMARK).

The All 000 reactor ore model shall produce the same core therml power as that
providd by the Westghouse Trojan simulator (3411 MWth). TheP1000 core model
shall irlude:
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8 Th use of 157 ful assemblies, each with an active fuel length)f 14 feet;

" Th use of 16 "grv" rods and 53 "black" control rods, i.e., contDl rods with two
difirent levels of.-activity, where "gray" rods have lower reactrity;

" Cotrol of reactoref (core reactivity coefficient) with overall reator neutron flux
greter than apprdimately 20% of rated neutron flux (i.e., reac~r power greater than
ap-oximately 20() achieved by manipulation of "gray" rod poition; in this
cofiguration, maitaining Ta.e at power is achieved by manipultion of "gray" rod
potion rather tha manipulation of reactor coolant boron concntration;

" Fixd (i.e., non-mable) in-core flux detectors, with seven axiay-spaced detectors
in ach detector sing, with 42 radially-spaced detector strings;

" Co. exit thermocuples at the top of each of the 42 radially-spced in-core flux
deictors.

The Cntractor shall [ovide stable initial conditions for:

" Fupower operatn (i.e., 100% rated core thermal power) at bginning of core life,
midle of core lifeand end of core life, with core life defined asl8 months of
coiinuous full poer operation; and

" Col shutdown (i.,, all control rods fully inserted with reactor colant temperature at
1811F) at beginnig of core life, middle of core life, and end of ore life as defined
abve.

The Cntractor shall lovide NRC with full source code and all appcable licenses and
rights) use the souie code for all software delivered under this tsk.

The Contractc shall integratdthe APN000 core model with the AP1000 rector coolant system
and passive cre cooling sys~ms models delivered under Task 4.2.14. Alof these models are
intended to beised as the bais for the development of a limited-scope, stnd-alone AP1 000
simulator.

TASK .2,14 Provid APIOOO Reactor Coolant and Passive Cce Cooling Systems
Model

The Cntractor shall evelop, provide, and integrate models for APOOO reactor coolant
systenand passive cre cooling systems, using publicly-available iformation.

The All 000 reactor oolant system model shall be developed usin the same base
modelig techniques sed to develop the replacement thermal-hydaulic model
describd in task 4.2.) (i.e., RELAP5 HD). The AP1000 passive ore cooling systems
modelshall be deve'ped using the software modeling tools provied under Task 4.2.3.
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The rector coolant s~tem shall have the following features:

" Tvv reactor loopceach with a single steam generator and twoeactor coolant
puips directly conected to each of two outlet nozzles on the seam generator
chinel head;

" Th model shall pvide for a reactor head vent, consisting of oe penetration and
tw(parallel trains~f two series valves, discharging to the In-Cotainment Reactor
Waer Storage Tak;

" Th reactor coola: pumps shall be capable of operating via eiter a variable
freuency drive dting heatup and cooldown or at a constant sped during power
oprations, and sbll use canned motors (i.e., sealless reactor oolant pumps);

" Th. pressurizer shll have a volume of 2100 ft3 and shall be eqipped with two
spng-loaded safy valves but no power-operated relief valves

" For stages of aulmatic depressurization valves, each stage cnsisting of two
paillel valves; thie stages are motor-operated, connecting to le pressurizer steam
doie, dischargin~via spargers to the In-Core Reactor Water S)rage Tank; the
fouh stage shall ovide depressurization squib valves connecad to each of the
restor coolant sy:em hot legs and discharging to the loop cornartment in the
corainment;

" Thireactor coolai system cold loop centerlines shall be approimately 17.5" higher
tha the hot leg ceterlines;

" Thwreactor vesseshall have no bottom head penetrations; all istrumentation and
corrol rods enter om the top head;

" Thfreactor vesse3hall have two radially-opposed direct vesseinjection nozzles for

injetion of reactocoolant by the passive core cooling systems;

The pasive core coohg systems shall include:

" Tw.Core Makeulfanks of borated water, used for natural circlation core cooling
anceactor vessenventory makeup in the later phases of a deign-basis loss of
coant accident; ta source for natural circulation shall be the tko reactor coolant
sysým cold legs, Ad the discharge for natural circulation shall e the direct vessel
injetion nozzles;

" Twaccumulator Inks of borated water, pressurized to 700 psi by a nitrogen
bla~et, and injectg into the direct vessel injection nozzles;

" Oniln-Containmet Reactor Water Storage Tank of borated waer, with gravity drain
to tý direct vessenjection nozzles and with return flow from ccdensation of steam
frorthe containmcit wall;

" On{Passive Resiual Heat Removal System, providing natural irculation core
cocig, with suctio from the reactor coolant system hot legs (uing the same
pertration as the urth-stage automatic depressurization valve) and with return to
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theeactor coolar system cold legs at the steam generator conections; and with a
het exchanger Icated within the In-Containment Reactor Wat.r Storage Tank.

The sias, capacitiesand elevations of the reactor vessel, pressur.er, steam
genenors, and passe core cooling systems shall be determinedrom the AP1 000
DesigiControl Docuient, Revision 19 or later.

The Cntractor shall :t be responsible for providing the various loic systems
necesary to operateie valves and controls associated with the rector coolant system
and pasive core cooig systems.

The Cntractor shall povide stable initial conditions for:

" Fupower operatn (i.e., 100% rated core thermal power) at bginning of core life,
midle of core lifeand end of core life, with core life defined asl8 months of
cotinuous full poer operation; and

" Cd shutdown (i., all control rods fully inserted with reactor colant temperature at
18 OF) at beginn g of core life, middle of core life, and end of ore life as defined
abve.

The Citractor shall rovide NRC with full source code and all appuable licenses and
rights ) use the sourP code for all software delivered under this tak.

The Cntractor shall itegrate the AP1 000 reactor coolant system Cid passive core
coolin~systems mods with the AP1 000 core model delivered uncr Task 4.2.13. All of
these iodels are inteded to be used as the basis for the developrent of a limited-
scope tand-alone Al 000 simulator.

5. RevisESection B.7, Dliverables, to incorporate the following:

16. task 4.2.13 -,P1 000 reactor core model, integrated with tLb AP1000 reactor
coolarsystem and pssive core cooing systems models, and all asociated source
code.

17. rask 4.2.14 -,P1 000 reactor coolant system and passive ore cooling systems
model! integrated wh the APN000 reactor core model, and all asaciated source code.

6. In Sec:n B.5 - Incororate the Payment Schedule below for the Al1 000 core, reactor
coolanand passive cre cooling systems models:

Milestae: Percentagqe ,mount

1. Preminary Desig Specification (20%) 1 92,617
2. Intrim Design Spcification (30%) .138,925
3. Fa:ory Acceptant Test (30%) ,138,925
4. Sit-Acceptance "st (20%) 92,617

.463,084

All otbr terms and conditions remain unchanged
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Rplacement Cotainment Modi for GE BWRI4 Simulator (POP: 611812011 - 301/2012)
-- .STI.MATED - -OTAL

CIN D)EtORWPTON .- H hS - UNIT :. UNIT PRICE _AMOUJNt,
FIXED PRICE LIt. ITEMS

01, Provide a Replacrienl Containment Miel for the 1 LOT $ 117,944.00 117,944
GE BWRI4 Simu'or

TOTL FIRM FIXED Pr.E 117,944
-ESTMATED:" ' 1TOTAL

CLM QES(RIP-6ON - HOURS. 7-UNIT '. UNIT PRICE . AMOUNT
COST REIMBURkBLE LINE ITEMS

01! Travel Costs - 1 LOT $ 3,500.00 3,500
The government willty up to the rates speed in the
Government Federaravel Regulations (F1 for travel
destinations. Contr~or will be reimbursed, actual
costs only, with bacip documentation/reces
attached to the invoi.
TOTAL COST FIMBURSEMENTOSTS: 3,500
TOTAL PRICE DR GE/BWRJ4 CIMT MODEL: 121,444

Sctware License (ptional Task)
: E :STIMATED. TOTAL

CLI OSC~lT1O1 .. ~ . hORS UIT. PRICE AMUNT
01 FIXED PRICE LIh ITEMS

Each Additional Stware License (Firrnixed Price)

a. GSE JADE Sovare (Run-lime Licee) 1 each $ 37,500 37,500

TOT,. PRICE OPTIONL SOFTWARE LICENSES 37,500

Rector Coolant ad Core Models Ir Full-Size ABWR (OPTIONAL TASK)"-*SMATED .TOTAL

CL4 DIESCRIPTION . " . ,t. HOR, :UNIT UNIT PRICE A*MOUNT
FIXED PRICE LIMITEMS

01i Provide a Reacloroolant and Core Mels for a Full- 1 LOT $ 284,673.00 284,673
Size ABWR

TOTS FIRM FIXED PRE 284,673
ESTIMATEDr . TOTAL

___ DESCRIPTION_______ _"_ _'-__"_ _ '._... HOURS- ; -NIT -UNIT PRICE AMOUNT

COST REIMBUR-BLE LINE ITEMS

01E Travel Costs - 1 LOT $ 6,300.00 6.300
The government willhy up to the rates speed in the
Government Federaravel Regulations (FT for travel
destinations. Contrar will be reimbursed lactual
costs only. with baclp documentationlreces
attached to the invol.
TOTAL COST SIMBURSEMENT OSTS: 6.300
TOTAL PRICE DR ABWR RCS AD CORE: 290,973
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Ai000 Reactor ore Model anmeactor Coolant and Passive Core Cooling &stem
- - ESTIMATED ....TOTAL..I..C .TO -- .. HORS C- "'UNiT.". UNIT PRICE AMOUNT

FIXED PRICE LIP ITEMS

01! Partial Scope AP00 Reactor Core Mel 1 LOT $ 98,598.00 98,598
Partial Scope APO0 Reactor Coolant Passive Core 1 LOT $ 364.486.00 364,486

Cooling System
TOTL FIRM FIXED PCE 463,084

-, :..ESTIMATED: TOTAL
CI: DEWCRIPTION HOURS UNIT UNIT PRICE AMOUNT

COST REIMBURBLE LINE ITEMS

02( Travel Costs - 1 LOT $ 15,000.00 15,000
The govemment wilay up to the rates speed in the
Government Federaravel Regulations (F7 for travel
destinations Contrzor will be reimbursed" actual
costs only, with bacip documentation/reces
attached to the invoi.
TOTAL COST FIMBURSEMENTOSTS: _ 15,000
TOTAL PRICE DR REACTOR CCE MODEL 1, 478,084

OFFlON YEAR 1 - bftware Mainternce: (POP: Twelve months from Date of Award'f ." i. . EST MATED: TOTAL "
CL4 DESCRIPTIW ON.: '; - ' . 0 " . .. HOURS. -'NI UNIT _ _ITPiICE AMOUWT

FIXED PRICE LIh ITEMS

021 Software Maintenice and Offsite Archil Storage 100 hrs. $ 130.00 13,000
TOT,. PRICE OPTIONEAR ONE: 13,000

OIflON YEAR 2 - bftware Mainternce: (POP: Twelve months from Date of Award)
.TIIM'ED: .. TOTAL

CI DESCRIPTION -. NI HOURS NILr _UNITPRICE :.AMOUNT
FIXED PRICE LINITEMS

022 Software Mainlen~ce and Offsite Archtl Storage 100 hrs. $ 135,00 13,500
TOTi. PRICE OPTIONEAR TWO: 13,500

OFfION YEAR 3 - 5ftware Maintemce: (POP: Twelve months from Date of Award)
ESTIMATED -TOTALCLJI DESCRIPTION' . ..• .•.::!". ..-.- ....: :,. HO•URS. !' UNIT UNIT PRICE AMOUNT

FIXED PRICE LINITEMS

023 Software Maintenz.e and Offslte Archil Storage 400 hrs. $ 140.00 56,000
TOTJ. PRICE OPTIONEAR THREE: 56,000

OFION YEAR 4: (ariod of Perfornnce: Twelve months from Date of Award)

CLI DESCRIPTION UURS , UNIT UNIT PRICE AMOUNT
FIXED PRICE LINITEMS

024 Software Maintenre and Offslte Archil Storage 400 hrs. $ 145.00 58,000
TOTJ. PRICE OPTIONEAR FOUR: 58,000

GAND TOTAL BASEYEAR AND OPTIONS: 1,942,568
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