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AMENDMENT OF SOLICIATION/MODIFIATION OF CONTRACT | *"* CONTRACT 1D CODE RS

2. AMENDMENTHODIFICATION NO. 5. EFFECYIVE DATE 4. REQUISITION/PURCHASE REQ. NO. 5. PROJECT NO.{If applicabre)
MOO03 See Block 15C. HR-11-287
08/16/2011
6. ISSUED BY COPE 3100 7. ADMINISTERED BY (I other than kiem €) CODE L31 00
U: S. N_clear Regulatey Commission U.S. Nuclear Regulator Commission
Div. ¢ Contracts Div. of Contracts
Attn: Monique B. Wiltams Mail Stop: TWB-01-Bl10OM
Mail Sop: TWB-01-BlC
Washinton, DC 20555 Washington, DC 20555
8. NAME AND ADRESS OF GONTRACTOR (No . slreet, county, Stated 2IP Coda) (X) |SA. MENDMENT OF SOLICITATION NO.

GSE POWR SYSTEMS, INC

SB.ATED (SEEITEM 1Y)

1332 LODONTOWN B . 20 10ARQDIFICATION OF CONTRACT/QRDER NO.
LVD §. 200 NR-38-10-702
SYKESVILE MD 21784658

10DATED (SEEITEM 13)
cope 60627264 ACILITY CODE X |o6L7-2010

11. THIS ITEMNLY APPLIES TO AMENDMENTS OF SOLICITATIONS

D The abov numbered solicitaticis amended as set fth in Hem 14, The hour and date specified for receipt of Offers [___] is extended, Dis not extended.
Offers mustcknowledge receipt this amendment prito the hour and date specified in the solicitation or as amended, y one of the following methods:

(a) By compting Hems 8 and 15nd returning copies of the amendment; (b) By acknowledging receipt of th amendment on each copy of the
offer submitd; or (c) By separatetter or telegram wh includes a reference to the solicitation and amendment number FAILURE OF YOUR AC-
KNOWLEDMENT TO BE RECPED AT THE PLACPESIGNATED FOR THE RECEIPT OF OFFERS PRIOR TO THEHOUR AND DATE SPECIFIED MAY
RESULT INREJECTION OF YOR OFFER. If by virtwof this amendment you desire to change an offer already submittd, such change may be made

by telegramr lefter, provided ea: telegram or letter mes reference to the solicilation and this amendment, and is recezd prior 1o the opening hour

and date spcified.

12. ACCDUNTINAND APPROPRIATION DA (if requiret) 20.-84-17-5-156, X8455, 3142, 31X0200
Amnt Obligated: $478,084

13THIS ITEM APPLS ONLY TO MODIFICATIONS OF CONTRACTS/ORDEIS,
IT_ MODIFIES T CONTRACT/ORDER NO. AS DESCRIBED IN ITEM 14.

(X} | A THIS GANGE ORDER IS ISSUED!RSUANT TO:  (Speciy aority) THE CHANGES SET FORTH IN [TEM 14 ARE MADE IN THE CONTRACT ORDR NO. IN ITEM 1DA.

B. THE ADVE NUMBERED CONTRA/ORDER IS MODIFIED TCEFLECT THE ADMINISTRATIVE CHANGES (such as changas in paying office, aropriation date, eic.)
SET FORH IN ITEM 14, PURSUANT THE AUTHORITY OF FARB.103(b)

C. THIS SPPLEMENTAL AGREEMENIS ENTERED INTO PURSNT TO AUTHORITY DF:

D. OTHE! (8pecity type of modificationd authority)

X 52.3-3 Changes, Time and Material or Labor Hpure
E. IMPORANT: Contracto: [_] is not, is:quired 1o sign this document and return 92 copies 10 ¢ issulng office.
14. DESCRIPTIOOF AMENDMENTMODIFICIDON {Qrganized by UCection t i including Vconiract subject matter where leasible.)

The purpoe of this modication number 3 is to modify the Statement of Work to add ro (2) additional tasks for the
developmer of APl000 sirlation models hich includes providing a AP1000 Reactor CoreModel and AP1000 Reactor Coolant
and Passie Core Cooling ystem Models. This modification increases the Total Estimatd Cost, the Total Obligation,
revises Sction B.5 Pric¢Schedule, and xtends the period end date to June 11, 2012.

Please see page 2 for specific changes

Total Ceiing Price: $1,42,568 (Change

Total Ceilng Authorized p Date: $1,7¢ 568 (Change}
Total Obljation: $1,473,95 (Change)

Period of >erformance: €10/2010 - 6/112012 {Change)

Excepl as provideherein. all ierms and condits of the document referencin item SA or 10A, as heretofors chenged, remains unchanged and in full forca and effec

15A. NAME AND TLE OF SIGNER (Type pant) 18A. NAME AND TITLE OF CONTRAC TING OFFi:R (Type of print)
Monique B. Williams
Contracting Officer

158. CONTRACTR/DFFERDR 15C. DATE SIGNED 188, U\TEW(VIS OF AMERICA % (A/ ( 16C. DATE SIGNED
{Signature of person authord to sign) 1 (Sngnuhre of Contracting ficer) q ) q ' ZD‘ \
NSN 7540-01--2-8070 STANDARD FORM 30 _ (REV. 10-

83)
PREVIOUS ECION NOT USASBLE Prescribed by GSA - FAR (48 CFR) 53.243




IRC-38-10-702
lodification No. 03

1. On pae 4, Section BB, CONSIDERATION AND OBLIGATION—RM FIXED PRICE
(JUN 188) revise paagraphs #1 and #2 as follows. -

The tail price of thisontract (ceiling) for the products/services orered, delivered, and
accepld under this intract 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 fc GE Simulator Rehost;

2) CLI014 -015 for Bplacement Containment Model for GEBVWRI Simulator; and

3) CLI's 019-020 for\P1000 Reactor Core Model and Reactor Colant and Passive Core
Coolin Systems.

2. On pae 5, PRICE/CST SCHEDULE, is revised to incorporate taks for: AP1000
Reactc Core Mode! (98,598), AP1000 Reactor Coolant and Passre Core Cooling
Systers ($364,486), nd associated Travel. (SEE ATTACHEMEN' | for Revised Price
Schede)

3. On pae 29, DURATIN OF CONTRACT PERIOD, change the setion to read as
follows The overall griod of performance on this contract is changd to June 17, 2010
to Juni11, 2012.

» The base perid of performance for the rehost and mode! ugrade of the GE
simulator is Jue 17, 2010 to October 31, 2011,

e The period of srformance for the GE BWR/4 Simulator corainment model
‘eplacement ifrom June 18, 2011 to March 31, 2012.

e The period of arformance for the AP1000 Reactor Core Mdel and Reactor
coolant and Fssive Core Cooling System is from Septembr 12, 2011 to June
11, 2012.

4. On pag 7, Statemenof Work incorporates the following for Tasks}.2.13 and 4.2.14:

TASK .2.13 Providan AP1000 Reactor Core Model

The Catractor shall evelop, provide, and integrate a model for anAP1000 reactor
core, Ling publicly-azilable information.

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

The A000 reactor ¢cre model shall produce the same core therml power as that
providd by the Westghouse Trojan simulator (3411 MWth). The\P1000 core model
shall irlude:




* Thuse of 157 ful assemblies, each with an active fuel length)f 14 feet;

» Thuse of 16 "gr¢" rods and 53 "black” control rods, i.e., contol rods with two
difirent levels of sactivity, where "gray" rods have lower reactrity;

= Cotrol of reactor.s (core reactivity coefficient) with overall reator neutron flux
grater than appr«imately 20% of rated neutron flux (i.e., reacdr power greater than
aproximately 20°) achieved by manipulation of "gray" rod poition; in this
cofiguration, mataining Tay, at power is achieved by manipultion of "gray" rod
potion rather tha manipulation of reactor coolant boron concantration;

= Fixd (i.e., non-mvable) 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
de:ctors.

The Catractor shall jovide 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

» Cd shutdown (i.;, all control rods fully inserted with reactor colant temperature at

181°F) at beginnig of core life, middle of core life, and end of ore life as defined
abve.

The Catractor shall jovide NRC with full source code and all appcable licenses and
rights> use the souie code for all software delivered under this tsk.

The Contractcshall integratthe AP1000 core model with the AP1000 rector coolant system
and passive cre cooling sysims models delivered under Task 4.2.14. Alof these models are
intended to bessed as the bsis for the development of a limited-scope, stnd-alone AP1000
simulator.

TASK.2.14 Provid AP1000 Reactor Coolant and Passive Cce Cooling Systems
Model :

The Catractor shall evelop, provide, and integrate models for AP0Q0 reactor coolant
systenmand passive cre cooling systems, using publicly-available iformation.

The AII000 reactor eolant system model shall be developed usin the same base
modelig techniques sed to develop the replacement thermal-hydaulic model

descrikd in task 4.2.) (i.e., RELAPS HD). The AP1000 passive ore cooling systems
modelshall be deveped using the software modeling tools provied under Task 4.2.3.




The rector coolant sstem shall have the following features:

Tw reactor loopseach with a single steam generator and twoeactor coolant
puips directly conected to each of two outlet nozzies on the seam generator
chanel head;

Th model shall pvide for a reactor head vent, consisting of oe penetration and
twiparailel trainsf two series vaives, discharging to the In-Catainment Reactor
Weer Storage Tak;

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

Th pressurizer shit have a volume of 2100 t* and shall be eqipped with twe
spng-loaded safy valves but no power-operated relief valves

For stages of awmatic depressurization valves, each stage cnsisting of two
paillel valves; thie stages are motor-operated, connecting to 1e pressurizer steam
doie, discharginwia spargers to the In-Core Reactor Water Syrage Tank; the

fouh stage shall -ovide depressurization squib valves conneczd to each of the
rector coolant syem hot legs and discharging to the loop comartment in the
corainment;

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

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

Theeactor vesseshall 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 Makeuganks of borated water, used for natural circiation core coaling
anceactor vessenventory makeup in the later phases of a deign-basis loss of
coant accident; t= source for natural circulation shall be the t\o reactor coolant
syssm cold legs, ad the discharge for natural circulation shall e the direct vessel
injetion nozzles;

Twiaccumuiator inks of borated water, pressurized to 700 psi by a nitrogen
blaket, and injectg into the direct vessel injection nozzles;

Ondn-Containmet Reactor Water Storage Tank of borated weer, with gravity drain
to té direct vessenjection nozzies and with return flow from cadensation of steam
frorthe containmat wall;

OniPassive Resiual Heat Removal System, providing natural irculation core

coog, with suctie from the reactor coolant system hot legs (uing the same
pertration as thesurth-stage automatic depressurization valve) and with return to

4




theeactor coolar system cold legs at the steam generator conections; and with a
het exchanger Icated within the In-Containment Reactor Watr Storage Tank.

The sizs, capacitiesand elevations of the reactor vessel, pressurer, steam
generiors, and passe core cooling systems shall be determinedrom the AP1000
DesigiControl Docuient, Revision 19 or later.

The Catractor shall ot be responsible for providing the various loic systems
necessry to operateie valves and controls associated with the ractor coolant system
and pssive core coog systems. '

The Cntractor shall jovide 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 ast8 months of
colinuous full poer operation; and .

= Cd shutdown (i., all control rods fully inserted with reactor colant temperature at
18°F) at beginng of core life, middle of core life, and end of ore life as defined
abve.

The Cntractor shall jovide NRC with full source code and all appcable licenses and
rights 1 use the sour2 code for all software delivered under this tsk.

The Cntractor shall tegrate the AP1000 reactor coolant system ad passive core
coolinsystems mods with the AP1000 core model delivered unar Task 4.2.13. All of
these 10dels are inteded to be used as the basis for the developrent of a limited-
scope;jtand-alone A1000 simutator.

ReviseSection B.7, Cliverables, to incorporate the following:

16. Task 4.2.13 '—‘P1000 reactor core model, integrated with tie AP1000 reactor
coolarsystem and pssive core cooing systems models, and all asociated source
code.

17. Task 4.2.14 —P1000 reactor coolant system and passive ore cooling systems
model: integrated wi the AP1000 reactor core model, and all asaciated source code.

In Secon B.5 — Incororate the Payment Schedule below for the 21000 core, reactor
coolanand passive cre cooling systems models:

Milestae: Percentage mount
1. Préminary Desig Specification (20%) 192,617
2. Intim Design Sgcification (30%) 138,925
3. Faory Acceptan: Test (30%) 138,925
4. SitAcceptance st (20%) 92617
463,084

All otbr terms and conditions remain unchanged

5




Rplacement Co;amment Mod«for GE BWR/4 Slmulator (POP 6/1 8/2011 351/201 2)

: “JESTIMATED: TTOTAL
ctﬂ_ DESQRIP’HDN ; :.uNIT PRICE AMOUNT',
"~ |FIXED PRICE LIk ITEMS
01+ IProvide a Replacnent Containment Mel for the 1 LOT $ 117,944.00 | 117,944
GE BWR/4 Simu'or
TOTL FIRM FIXED PF‘E ; 117,944
it : . " [ESTIMATED|: I R cTOTAL
cly usscmmou " |.. HOORS" - UNITPRICE | AMOUNT:
COST REIMBURABLE LINE ITEMS
01! |Travel Costs - 1 LOT 3 3,500.00 |- 3,500
The government wilay up to the rates speed in the
Government Federatavel Regulations (F1 for travel
destinations. Contrzor wilt be reimbursed * actual
costs only, with bacip documentation/reces
attached to the invoi.
TOTAL COST FIMBURSEMENTOSTS: _ 3,500
TOTAL PRICE DR GE/BWR/4 CFMT MODEL: ) 121,444
Sctware Llcense (ptional Task)
PR R ~TOTAL
.eu D’ESCRIP’HON = UNIT. NIT PRICE | AMOUNT
01 |FIXED PRICE LINTEMS
Each Additional Stware License (Firvixed Price)
a. GSE JADE Sovare (Run-time Licee) 1 each $ 37,500 |5 37,500
TOT. PRICE OPTIONL SOFTWARE LICENSES 37,500
Reclor COOIant aﬂ Core Models tr Full Size ABWR (OPTIONAL TAsK)
. Es‘ﬁMATED RS TTOTAL
Clj.‘\l DESCRIPTION 3 . HOURS UN)T . UNIT PRICE AMOUNT
FIXED PRICE LIMT
017 |Provide a Reacloroolant and Core Mels for a Full- 1 LOT $ 284,673.00 284,673
Size ABWR
TOTL FIRM FIXED PF‘E 284,673
o T "~ |ESTIMATED] -~ 1= .1 TOTAL -
cu" DESCRIPTION e".' i :i. ' -'='.' | HOURS |- UNIT | UNITPRICE | AMODUNT
COST REIMBURSBLE LINE |ITEMS
01¢ | Travel Costs - 1 LOT 3 6,300.00 6,300
The government wilhy up to the rates speed in the
Government Federaravel Regulations (FT for travel
destinations. Contreor will be reimbursed factual
costs only, with backp documentation/reces
attached to the invol.
TOTAL COST RIMBURSEMENT OSTS: 68.300
TOTAL PRICE DR ABWR RCS AD CORE: 290,973




Ar1000 Reactor ore Model an(Reactor Coolant and Passwe Core Coolmg Sstem

L H_ESTTMATED Do “TOTAL -
-cIN EESCREPTION ~". : HOWURS -| “UNIT | UNIT PRICE AMOUNT
FIXED PRICE LI ITEMS
01! {Partial Scope AP00 Reactor Core Mel 1 LOT % 98,598.00 | 98,598
Partial Scope AP 00 Reactor Coolani Passive Core 1 LOT $ 364.486.00 |p 364,486
Cooling System
TOTL FIRM FIXED PF‘E — ; 463,084
A T . T % . . |ESTIMATED}, & - z " TOTAL
ciy DESCRIPT!ON- oECE -{ HOURS [ -UNIT.  |* UNIT PRICE AMOUNT
COST REIMBUB\BLE L!NE ITEM§
02( [Trave! Costs - 1 LOT $ 15,000.00 | 15,000
The government wilay up to the rates speed in the
Government Federgravel Reguiations (FT for travel
destinations Contrior will be reimbursed - actual
costs only, with bacip documentation/reces
aftached to the invoi.
TOTAL COST FIMBURSEMENTOSTS: 15,000
TOTAL PRICE DR REACTOR CQE MODEL > 478,084
OFI'ION YEAR 1 bftware Malntemce (POP Twelve months from Date of Award,
T - ; |[ESTIMATEDT oo | LTOTALT
Cid DESQRIPT]ON LT HOURS UNIT PRICE AMOUNT
FIXED PRICE LII\ ITEMS
021 |Software Maintenice and Offsite Archal Storage 100 hrs. $ . 130.00 13,000
TOT. PRICE OPTIONEAR ONE: 13,000
ORION YEAR 2- bftware Mamternce (POP Twelve months from Date of Award
o : : TQTAL
cLf] DESCRIPTION "UNlT PRICE | AMBUNT
FIXED PRICE LINITEMS
022 |Software Maintenze and Offsite Archil Storage 100 hrs. 3 135.00 13.500
TOT. PRICE OPTIONEAR TWO: 13,500
OR'ION YEAR 3 Sftware Maintemce (POP Twelve months from Date of Awardb
. - |ESTIMATED[ " “TOTAL
cul DEscmpnon _ _:.:- £ | vouRs | uNiT UNIT PRICE | AMOUNT
FIXED PRICE LINITEMS
023 | Software Maintenze and Offsite Archil Storage 400 hrs, $ . 140.00 56,000
TOT.. PRICE OPTIONEAR THREE: 56,000
OFION YEAR 4: (9r|od of Perfomnce Twelve months from Date of Award) ‘
- E’énMATED . TOTAL |
GL! DESCRIPTION - HOURS UN;T UNIT PRICE AMOUNT
FIXED PRICE TJEMS
024 |Software Maintenze and Offélte Archil Storage 400 hrs. $ 145.00 58,000
TO T, PRICE OPTIONEAR FOUR: 58,000
GAND TOTAL BASE YEAR AND OPTIONS: 1,942,568




