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PREFACE 

This document is provided by McDonnell Douglas Astro
nautics Company (MDAC) in accordance with Department 
o.f Energy Contract Number DE-AC03-79SF10499, Reports 
and Deliverables List (RADL Item 7-8). The report was 
prepared by Stearns-Roger Engineering Corporation 
under MDAC Subcontract Number 78012035. 

The Plant Support Subsystem Final Design Calculations 
(RADL Item 7-8) are arranged in a twenty-six book 
volume as shown on the master Table of Contents. 

Book 23 of this document is provided in support of the 
PSS Field Erected Tanks, Construction Package No. lOA 
and includes sizing and drawings of the demineralized 
and Raw/water tank design. 

Questions concerning this report should be directed to 
R.J. Perkins at (714) 896-3073. 
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Project File 

P~ -II _. 

t ~: DlS,:USSia: u1an~1G:rrs NID 1m'.ED•E.nrs RCNY.F.D 

,.11:>b itdicat<xl that pres,mt seridc:e l~ter Tanl: dedgn capacities are based oo 
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1
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I
LJ.n;orn_~d nob th~t this require;:Y.?nt is u-u:n~ ... -n tone based on the folio.d03 

-nis~s. . . 
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U {oll an:3 pressurized to ~rve the lo:~ !lo.1 da:ri21nds ur..on the w.:!ll systp.":1. _ Cn=e 
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the pu-r93 will re a~hievcd at the 0-:Y.itrol rron for Units 3&4. li.s a i-esul t. 1 th·:! 

~ •
1 requircn~nt to ini tiat~ larye volmr-~ ~ut~r (lo.-...s tr.> tl.e Solar site is a telep~ 

I call to the units 3r.4 co:1trol ~rat.or. 
': 
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. 
W~ter suwly to U-P- Solar Ch~ project will oo via an e• pip::line interco:-..'lecti1 

wJ lh the \:.""C!ll sy.$tem at W-~11 h,,... · · 
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INlilOfflCE CORRESPONDENCE 

TO: J. A. Hopson 

FROM: H. C. Welz 

SUI.IE CT 

August 10, 1979 

Preliminary Design of 
Raw/Service Water System 

This memo defines, on a preliminary bas is, the design of the raw/service 
water system. This design is based on the most recent service water 
requirements of the EPGS, TSS, Administration Building. This preliminary 
design defines the criteria used and preliminary sizing of the raw/service 
water pumps, raw water storage tank, and service water piping. 

Figure 1 defines the service water requirements showing peak demand and 
nominal demand. The sources of these requirements are also shown. A 
20% contingency is added which may, at first glance, seem rather high. 
However, past experience indicates that service water requirements 
always increases as the project progresses. 

Based on the data given in Figure 1, nightime service water usage is 
estimated to be 180 r,PM • 

The Raw Water tank sizing is based on the following criteria: 

1) The SCE well water pump capacity is 2250 GPM 
2) No more than a 2-hour lead time to notify SCE to start the 

well water pump will be required. 
3) Maximum raw water tank outflow of 947 GPM • 
4) A fire protection water reserve of 90,000 gallons • 

. The maximum tank out flow rate, excluding operation of the fire pumps, 
is well below the available inflow rate. Therefore the 2 hour well pump 
start notice is used as the criteria for tank sizing together with the 

· 947 GPM out flow. ~ 
·- ---· """ 111J.::~ Minimum Service Water Volume = (2 hours (60 hm,w-) (947 GPM) ___ ~~ 

= 113,640~_ga ~ · 

Including the 90,000 gallon3fire orotecti~n reserve, a tank of "\.~ 
203,640 gallons (27,227 Ft. J will be required. For a 28 fo.ot tan~ 
diameter, the tank height will be 44.2 feet. 

A reduction in the size of the tank could be accomplished by providing 
well water pumo start capability located in the pilot plant control 
room. This capability would eliminate the 2 hour wait period and the 
service water tank volume could be reduced to only several minutes of 
usage. This wel 1 pump remote start capability is reco:r.:nended. 
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A preliminary estimate of piping pressure iosses and pipe sizes was made to 
determine the discharge pressure of the raw/service water pumps. It is 
recorrmended that preliminary ~ervicC! water pipe routing be based on the 
information contained in this memo. Pipe sizing and pressure losses will 
then be checked by the Power Division C-127, "Piping Network Flow Analysis" 
program to finalize pipe sizing,pumping head requirements and flow division. 

figure 2 shows the results of this preliminary piping analysis. 

The raw/service water pump design and sizing is based on all of the preceding 
data and includes the following additional design criteria: 

,oo 
1) The design is for 2-pumps at ~GPM/pump nominal demand. 
2). If the peak demand of 947 GPM occurs, then the second pump wfl 1 

start giving a total pumping capacity of .l-,-4-18 GPM. 
17--• 

This arrangement should provide for one pump operation for the majority of the 
time with sufficient back up capacity to meet peak demands. In the event 
one pump is down for repairs, the operating pump can operate the plant. 
assuming judicious use of non-essential service·water. 

The raw/service water pumps preliminary design is as follows: 

2-Pumps 
,Do .;i.e,-GPM capacity/pump 
J~o ~ psig discharge oressure 

8.4.psig minimum suction pressure 
Total Developed Head -~ Feet ,..,-u;;-r 
Horsepower Delivered to Pump - ~@ 60 water 

3/ ... -

It is recommended that the various Project Design Discipline Engineers review 
this memo and submit their comments to H. Welz for incorporation. 

cc: W. Lang 
A. McKenzie 
T. Olson 
R. Bicknell 
J. Detweiler 
D. Parker 
J. Butkovich 
R. Long 

. J. Gormely 
C. E. file 

•. :r.e.~~~ 
H. C. Welz 
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Department of Energy 
San Francisco Operations Office 
1333 Broadway 
Oakland, California 94612 

Mr. Robert L. Gervais 
Solar One Project Office 
McDonnell Douglas Astronautics Corp. 
P.O. Box 366 
Daggett, CA 92327 

Reply To: DOE Solar One Project Office 
P.O. Box 366 
Daggett, CA 92327 

OCT 19 1984 

Subject: Contractor Clearance of Contract DE-AC03-79SF10499 
Solar One Reports for DOE/TIC Inclusion. 

Dear Bob: 

Enclosed are copies of covers and title pages of nine reports prepared by 
McDonnell Douglas Astronautics Corporation for the Solar One Project under the 
above referenced contract. In preparation for delivery of these documents to 
DOE/TIC,. I have prepared a SAN form 70 "Request for Patent Clearance" and a DOE 
form RA-426 "Recommendations for Announcement and Distribution of Documents" for 
each document • 

Please have the appropriate MDAC personnel complete and sign these forms. As 
agreed, SAN form 70 should be forwarded to SAN/OPC by your office with copies of 
the completed SAN form 70 and the transmittal letter being sent to me. The 
completed DOE form RA-426 should be sent directly back to me. 

The documents covered by this letter are: 

Primary Document~ Secondary No. Brief Title 

DOE/SF/10499-TlOS STMPO 193 PSS Final Desiln Calculations 
( Book 18 of 26 

OOE/SF/10499-Tl09 STMPO 194 PSS Final Oesi!n Calculations 
{Book 19 of 26 

OOE/SF/10499-TllO STMPO 195 PSS Final Design Calculations 
(Book 20 of 26) 

DOE/SF/10499-Tlll STMPO 196 PSS Final Design Calculations 
(Book 21 of 26) 

DOE/SF/10499-Tll2 STMPO 197 PSS Final Design Calculations 
(Book 22 of 26) 
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Page 2 

OOE/SF/10499-TllJ STMPO 198 PSS Final Oesi}n Calculations 
Book 23 of 26 

OOE/SF/10499-Tll4 STMPO 199 PSS Final Oesi~n Calculations 
(Book 24 of 26 

DOE/SF/10499-TllS STMPO 200 PSS Final Oesi~n Calculations 
(Book 25 of 26 

DOE/SF/10499-Tl16 STMPO 201 PSS Final Design Calculations 
{Book 26 of 26) 

If you should have any questions or concerns please do not hesitate to contact 
me by telephone at, (619) 254-2672. 

Sincerely, 

/. 
s.o. Elliott, Jr., Director 
DOE Solar One Project Office 

SDE/aks 
Project File: CCC010.RNO{SA3:) 

Encl: Nine Document Covers W/forms 70 and RA-426 

cc: Roger Gaither, SAN/OPC 
W.D. Matheny, DOE/TIC 
Mike Lopez, DOE/SAN (FGS) 
Mary Soderstrum, B&McD 



DEPARTMENT OF ENERGY 
SAN FRANOSCO OPERATIONS OF.FICE 

CONTRACTORREQUESTFORPATENTCLEARANCE 

FOR RELEASE OF UNCLASSIFIED DOCUMENT 

SAN FORM 70 10/80 

fi~lEB~~'iJ~~o499 

TO: Roger S. Gaither, Asst. -chief for Prosecution 
Office of Patent Counscl/Livennore Office 
P.O. Box 808, L-376 

lrJiXJtract No. 

. . 
R~ortNo1 l~lrff·u .L;;,uJ 
D /SF/ 0499-T113 

Livermore, California 94550 

Date of Report 

FROM: . 
McOOnnell Douglas Corporation 

September 1980 

• • 

3855 Lakewood Blvd. 
Long Beach, CA 90846 

L DocumentTitle: Plant Support Subsystem Final Design Calcu 
(Book 23 of 26) 

Name & Phone No. of DOE 
Technical Representative 

S.D. Elliott, Jr. 
(619) 254-2672 
ations 

2. Type of Document: ti Technical Report, D Conference Paper, D Journal Article, D Abstract or Summary, 
0 Copy of Oral_ Presentation, 0 Other (please specify): ______________ _ 

(Routine) 
3. In order to meet a publication schedule or submission deadline, patent clearance by _____________ _ 

would be desired 

SENDER IS TO CHECK BOX #4 OR #S BEWW. 

4. I have reviewed (or have had reviewed by technically knowledgeable personnel) this document for possible inventive subject 

matter (Subject Inventions) and that no inventions or discoveries (Subject Inventions) are deemed to be disclosed in this 

document except as stated below: 

a. Attention should be directed to pages ___________ of this document. 

b. This document describes matter relating to an invention: 

i. Contractor Invention Docket No. _________ _ 

ii'. A disclosure of the invention was submitted to DOE on ________________ (date) 

iii. A disclosure of the invention will be submitted shortly (approximate date) 

iv. A waiver of DOE's patent rights to the contractor: 
D has been granted, 0 has been applied for; or D will be applied for _______ (date) 

• S. This document is being submitted, but no review has been made of this document for possible inventive subject matter. 
Provide copy of clearance. to: Solar One Project Office 

6. Remarks, P.O. Box 366, Daggett, CA 92327 

Reviewing/Submitting Official: Name (Print/Type) -------------------------

Title------------------------------
Signature __________________ Date _______ _ 

TO: INITIATOR OF REQUEST 

FROM: ASSISTANT CHIEF FOR PROSECUTION 
Office of Patent Counsel/Livermore Office 

• 0 No patent objection to above-identified release. 

0 Please defer release until advised by this office. 

Signed _____________________________ Date Mailed ------------

1 DOE OFFICE OF PATENT COUNSEL (OPC) 
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DOE Form RA-426 
110/80) 

U.S. DEPARTMENT OF ENERGY 

DOE AND MAJOR CONTRACTOR RECOMMENDATIONS FOR 
ANNOUNCEMENT AND DISTRIBUTION OF DOCUMENTS 

See Instructions on Reverse Side 

0MB NO. 038-R0190 

1. DOE Report No. 2. Contract No. 3. Subject Category No. 

OOE/SF/10499-Tl13 (~ 198) DE-AC03-79SF10499 OC-62, 62c, 62d 
4. Title 

Plant Support Sybsystem Final Design calculations (Book 23 of 26) 
5. Type of Document ("x" one) 

IX a. Scientif"ic and technical report 

D b. Conference paper: Title of conference--------------------------------

Date of conference _______ _ 

Exact location of conference _________ Sponsoring organization--,-----------------

• c. Other (specify planning, educational, impact, market, social, economic, thesis, translations, journal article manuscript, etc.I 

6. Copies Transmitted ("x" one or morel 

0 a. Coples being transmitted for stendard distribution by DOE-TIC. 

D b. Copies being transmitted for special aistribution per attached complete address list. 

c:J: c. Two completely legible, reproducible copies being transmitted to DOE-TIC. (Classified documents, see Instructions) 

D d. Twenty-seven copies being transmitted to DOE-TIC for TIC processing and NTIS sales. 

7. Recommended Distribution ("x" one) 

D a. Normal handling (after patent clearance): no restraints on distribution except as mey be required by the security classification. 

Make available only D b. To U.S. Govemment agencies and their contractors. D c. within DOE and to DOE contractors • 

D d. within DOE. D e. to those listed in item 13 below. 

CXf. Other (Specify! Archive/Issue on request 
8. Recommended Announcement ("x" one) 

[Xa. Normal procedure mey be followed. D b. Recommend the following announcement limitations: 

9. Reason for Restrictions Recommended in 7 or 8 above. 

D a. Preliminary information. 0 b. Prepared primarily for internal use. • C. Other (Explain) 

10. Patent, Copyright and Proprietary Information 

Does this information product dlsclose any new equipment, process or material? D No D Yes If so, identify page nos. ____ _ 
Has an Invention disclosure been submitted to DOE covering any aspect of this information product? D No D Yes 

If so, identify the DOE (or other) disclosure number and to whom the disclosure was submitted. 

Are there any patent-related objections to the release of this information product? D No D Yes If so, state these objections. 

Doss this information product contain copyrighted material? D No D Yes 
If so, identify the page number ______ and attach the license or other authority for the government to reproduce. 

Does this information product contain proprietary information? D No D Yes If so, identify the page numbers __ _ 

("x" one D a. DOE patent clearance has been granted by "'91)0nsible DOE patent group. 

D b. Document has been sent to responStble DOE patent group for clearance. 

11. National Security Information ( For classified document only; "x" one) 

Document D e. does D b. does not contain national security information 

1.2. Copy Reproduction and Distribution 
Total number of copies reproduced ____ Number of copies distributed outside originating organization ________ _ 

13. Additional Information or Remarks (Continue on 5ep81'8te sheet, if necessary1 

• 

14. Submitted by (Name and Position) (Please print or type) 

_ ____;s::;.•;..;;D:;..;.;.....::;El:;..;._l_io_t_t.....:,_J_r_ • ..:...., _oo __ . _E_So_l_ar_One __ · _Pro_J_· ect __ o_f..,...fi_· ce ___________ ---'-----
0rganization 

P.O. Bax 366, Daggett, CA 92327 (619) 254-2672 
Signature 
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10 MWe Solar Thermal 
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Solar Facllttles Design Integration 

u;.t;/SF/lU499-Tll3 
S'lMPO 198 

SAN/0499-50 
MDCG8502 

PSS FINAL DESIGN CALCULATIONS 
BOOK 23 OF 26-PSS FIELD ERECTED TANKS 

CONSTRUCTION PACKAGE 10A (RADL ITEM 7-8) 

September 1980 
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DOE Form RA-426 
(10/80) 

U.S. DEPARTMENT OF ENERGY 

DOE AND MAJOR CONTRACTOR RECOMMENDATIONS FOR 
ANNOUNCEMENT AND ,DISTRIBUTION OF DOCUMENTS 

~\ 

See Instructions on Reverse Side 

0MB NO. 038-R0190 

1. DOE Report No. 2. Contract No. 3. Subject Category No. 
OOE/SF/10499-Tll3 (STMPO 198) DE-AC03-79SF10499 UC-62, 62c, 62d 

4. Titie 
Plant SUpport 5Xbsystern Final Design Calculations (Book 23 of 26) 

5. Type of Document ("x" o·ne) 

[X a. Scientffic and technical report 

0 b. Conference paper: Title of conference----------------------------~----

~-------------------------------- Date of conference ________ _ 

Exact location of conference __________ Sponsoring organization ___________________ _ 

D c. Other (specify planning, educational, impact, market, social, economic, thesis, translations, journal article manuscript, etc.) 
6. Copies Transmitted ("x" one or more) 

D a. Copies being transmitted for standard distribution by DOE-TIC. 
D b. Copies being transmitted for special distribution per attached complete address list. 
~ c. Two completely legible, reproducible copies being transmitted to DOE-TIC. (Classified documents, see instructions) 
D d. Twenty-seven copies being transmitted to DOE-TIC for TIC processing and NTIS sales. 

7. Recommended Distribution ("x" one) 
0 a. Normal handling (after patent clearance): no restraints on distribution except as may be required by the security classification. 
Make available only D b. To U.S. Government agencies and their contractors. D c. within DOE and to DOE contractors. 

D d. within DOE. D e. to those listed in item 13 below. 
1:Xf. Other (Specify) Archive/Issue on request 

8. Recommended Announcement ("x" onel 
[Xa. Normal procedure may be followed. D b. Recommend the following announcement limitations: 

9. Reason for Restrictions Recommended in 7 or 8 above. 
0 a. Preliminary information. D b. Prepared primarily for internal use. D c. Other ( Explain) 

1 0. Patent, Copyright and Proprietary Information 
Does this information product disclose any new equipment, process or material? ~ No O Yes If so, identify page nos. ----
Has an invention disclosure been submitted to DOE covering any aspect of thi~ information product? )ti No D Yes 

If so, identify the DOI: (or other) disclosure number and to whom the disclosure was submitted. 
Are there any patent-related objections to the release of this l_nformation product? IX No O Yes If so, state these objections. 

Does this information product contain copyrighted material? IE No D Yes 
If so, identify the page number ______ and attach the license or other authority for the government to reproduce. 

Does this information product contain proprietary information? XJ No D Yes If so, identify the page numbers __ _ 
("x" one D a. DOE patent cleal'.Bnce has been granted by respon$lble DOE patent group. 

[X b. Document has been sent to re5ponslble DOE patent group for clearance. 
11. National Security Information ( For classified document only; "~•• one) 

Document D a. does • b. does not contain national. security information 
12. Copy Reproduction and Distribution 

Total number of copies reproduced _ _,ILo .. ·'"'--- Number of copies distributed outside originating organil!ation __ 4-..._ ______ _ 
13. Additional lnfonnation or Remarks (Continue on separate sheet, if necessary) 

14. Submitted by {Name and Position) (Please print or type) 

S.D. Elliott, Jr., OOE Solar One Project Office 
Organization 

P.O. Box 366, Daggett, CA 92327 (619) 254-2672 
Signature 
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H009-M-930 
SAN FORM 70 10/ao 

@ 
DEPARTMENT OF ENERGY 

SAN FRANCISCO OPERATIONS OFFICE 

CONTRACTOR REQUEST FOR PATE!',;T CLEARANCE 

FOR RELEASE OF UNCLASSIFIED DOCUMENT 

bF-A CB~~ct No. - C - 9SF10499 

TO: Roger S. Gaither, Asst. Chief for Prosecution 

Office of Patent Counsel/Livermore Office 

P-.-0, Box 808, -L· 376 

t'tltAJtract No. 

. 
ReEort No. \.::, I l'lt'U l.>:,O J 
DO /SF/10499-T113 

Livermore, CaliforIWl 94550 
--

Date of Report 

FROM: _ ·_ . 
McDonnell Douglas Corporat1on 

September 1980 

3855 Lakewood Blvd. Name & Phone No. of DOE 

Long Beach, CA 90846 Technical Representative 

S.D. Elliott, Jr. 
(619) 254-2672 . 

1. DocumentTitle: Plant Support Subsystem Final Design Calculat10ns 
(Book 23 of 26) 

2. Type of Document: lJ Technical Report, 0 Conference Paper, 0 Journal Article, 0 Abstract or Summary, 

0 Copy of Oral Presentation, 0 Other (please specify): ______________ _ 

(Routine) 
3. In order to meet a publication schedule or submission deadline, patent clearance by _____________ _ 

would be desired. 

SENDER IS TO CHECK BOX #4 OR #S BEWW. 

Kl 4. I have reviewed (or have had reviewed by technically knowledgeable personnel) this document for possible inventive subject 

• 

matter (Subject Inventions) and that no inventions or discoveries (Subject Inventions) are deemed to be disclosed in this 

document except as stated below: 

a. Attention should be directed to pages ___________ of this document. 

b. This document describes matter relating to an invention: 

i. Contractor Inven.tion Docket No. _________ _ 

ii. A disclosure of the invention was submitted to DOE on ______________ (date) 

iii. A disclosure of the invention will be submitted shortly (approximate date) 

iv. A waiver of DOE's patent rights to the contractor:· 

0 has been granted, 0 has peen applied for; or O will be applied for _______ (date; 

S. This document~ being submitted, but no review has been made of this document for possible inventive subject matter. 

Prov1de copy of clearance to: Solar One Project Office 

> 6 .. Remarks: . P. 0. Box 366, Daggett, CA 92327 

Reviewing/Submitting Official: /! 
Title Iv.LOC (MS 122-23) 

Signature'c---::,L-.~'--"'-=--~~:....c..,=~~~------ Date 6 Nov 8 A 

TO: 

FROM: 

INITIATOR OF REQUEST 

/ , 

ASSISTANT CHIEF FOR PROSECUTIO:S 

Office of Patent Counsel/Livermore Office 

O No patent objection to above-identified release. 

O Please defer release until advised by this office. 

' 


