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INTRODUCTION 

de laureal Engineers, Inc. has performed the work of Phase I, 
Preliminary Feasibility Analysis and Evaluation, as required 
by Contract No. EC-77-C-Q2-4Z14 with the United States. Energy 
Research, and Development Administration CERDA) for the demon­
stration of a Grid-Connected Integrated Community Energy System 
(.ICES). 

The contract work included a preliminary energy supply/demand 
assessment of the Demonstration Community, a preliminary feasi­
bility analysis and conceptual design of a candidate Demonstra­
tion, System, preliminary assessment of institutional factors, 
preparation of a detailed work management plan for subsequent 
phases of the demonstration program, ftrming-up of commitments 
from participating parties, and reporting thereon. 

The Consortium involved in preparation of the Phase I work in­
cluded de Laureal Engineers, Inc. and Orr-Schelen-Mayeron and 
Associates, Inc., the consulting engineers; New Orleans Public 
Service Inc.(NOPSI), the utility company; and the Health 
Education Authority of Louisiana (HEAL), representing the 
Demonstration Community. 

The Demonstration Community for this program is identified as 
the HEAL Complex -- a 43-acre medical complex of hospitals, 
clinics, research facilities and educational facilities. 
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The work performed by the de Laureal Consortium was concluded 
with positive results. This study has further indicated that 
a central ICES plant producing steam, ch.il led water and by­
product electricity to serve th.e HEAL Complex is technically 
and economically feasible to the extent tfiat Phase II, 
Detailed Feasibility and Preliminary Design, should be im-
plemented. 

It should be noted that, although the same Consortium members 
will be retained, HEAL will assume the lead and the Contractor 
role with respect to ERDA for Phase II and subsequent phases 
of the program. 

The report is presented in three volumes: 
Volume I - Executive Summary 
Volume II - Report Text 
Volume III - Appendices 

-2-
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TASK I - PRELIMINARY ENERGY ANALYSIS 

Demonstration Community 
The Health Education Authority of Louisiana CHEAL) Complex, 
a state organization located on the fringe of th.e central 
business district of New Orleans, as shown In Figure 1-1 , 
is the Demonstration Community. Th.e HEAL Complex is a group 
of hospitals, clinics, research facilities and medical 
education facilities. Primary member institutions are 
Charity Hospital of Louisiana, Louisiana State University 
(LSU) Medical Center, Tulane University Medical Center; 
secondary member institutions are the Veterans Administration 
Hospital and the Eye, Ear, Nose and Throat Hospital. Figure 
1-2 lists the existing buildings in the HEAL Complex. The 
composite site plan of the Demonstration Community, Figure 
1-3, illustrates the relative locations of the existing 
structures with respect to each other. HEAL is immediately 
adjacent to the New Orleans Civic Center and to the Louisiana 
Superdome. 

Energy utilities presently used by the buildings are natural 
gas and electricity, supplied by New Orleans Public Service 
Incorporated (NOPSI). All existing buildings have chilled 
water systems for comfort cooling and gas-fired steam or hot 
water systems for heating requirements. 

The Demonstration Community 1s located within a short distance 
from all primary transportation systems, assuring capability 
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HEAL COMPLEX - EXISTING BUILDINGS 
FIGURE 1-2 

NO. 
1 
la 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

NAME 
Charity - Main Hosp. 
Charity -
Dihert Radiation 
Therapy Center 
Charity -
Contagion Unit 
Charity -
La Peyre/Miltenberger 
Education Building 
(Leased to LSU by 
Charity) 

Charity -
Dibert Clinic Services 
Charity -
Women's Pavilion 
(OB - GYN) 
Charity -
Student Nurses Res. 
Charity -
School of Nursing 
Charity -
Maintenance Shop 
Charity -
Warehouse Building 
Charity -
Laundry Building 
Charity -
Power House 
Charity - Building 
Service & Garage 

NO. NAME 
14 Eye, Ear, Nose & 

Throat Hospital 
15 LSU - School of 

Medicine 
16 LSU - Residence Hall 
17 LSU - Medical Education 

Building (Basic Science) 
18 Veterans Administration 

(V.A.) - Hospital and 
Annex Building 

19 V.A. - Hospital Bldg. 
20 V.A. - Research 
21 V.A. - Laundry, Boiler 

and Animal House 
22 Tulane - School of 

Medicine 
23 Tulane University -

Teaching Hospital and 
Ambulatory Teaching 
Facility 

24 Tulane -
Environmental Medicine 
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for current and future importation and delivery of coal, 
the primary fuel for the ICES plant. 

Future Growth of Demonstration Community 
The HEAL master plan will double the existing facilities. 
Some older buildings will be razed and will be replaced by 
larger, modern facilities. Overhead first-, second- and 
third-level plazas and concourses or walkways are planned. 

The future planned growth of the HEAL Complex is shown on 
Figure 1-4. 

The HEAL Complex is planned to develop in accordance with 
the following schedule: 

Area, Sq. Ft. 
Existing Facilities 3,683,000 
New Construction thru 1985 838,000 

Sub-Total, year 1985 4,521,000 
New Construction, 1985-1995 3,167,450 

Total, year 1995 7,688,450 

The thermal service demand capacities for the ICES central 
plant are based on requirements through 1985. Incremental 
development of demand for the two thermal utilities are; 

Steam, Air Conditioning 
Pounds/Hour Tons 

Existing Buildings 116,140 8,210 
Future, thru 1985 40,910 4,050 
Total, thru 1985 157,050 12,260 
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Demand Profiles 
Service demand data and profiles were developed for electrical, 
steam and air conditioning requirements for existing buildings 
and for near­future demands anticipated for the HEAL Complex 
within the next eight to ten years and were used as the 
hasis for establishing system service demands for the two 
candidate ICES Demonstration Systems. 

Energy demand data and profiles were developed for the 
existing buildings only, indicating requirements for electricity 
and for gas, as fuel . 

Peak thermal service demands are: 12,260 tons of air condi­
tioning, occurring in the summer; 157,050 pounds of steam per 
hour, occurring in the winter. 

Peak energy demands occur in the summer, and, in equivalent 
million BTU per hour are: electricity, 57.00; gas, 159.00; 
■total , 216.00. 

No non­building energy services are involved. 

Conventional Energy System 
A. Plant System­! , Conventional 

The Conventional Energy System is defined as a 
conventional central heating/cooling plant with no 
electric generation. It utilizes more conventional 
steam pressures and temperatures, less expensive 
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equipment and is coal-fired, with oil standby. 
This plant system is included only as a basis of 
evaluation with Plant Systems 3 and 4 and is not 
offered as a candidate system. 

B. Plant System-2, Existing 
This plant system is also conventional in nature 
in that it currently exists and is composed of 
eight individual plants serving the member institu­
tions forming the HEAL Complex, and also considers 
similar plant systems for the buildings planned 
for construction in the near future. These plants 
generate steam at relatively low pressures and 
temperatures and provide cooling effect by means of 
steam turbine driven and electric driven chilled 
water generating equipment. Fuel is basically in-
terruptible gas. 

C. Estimated Construction Costs 
Plant System-1 (Conventional) $20,829,600 (1) 
Plant System-2 (Existing) $11,586,350 (2) 
(1) Includes 102 for escalation 
(2) Based on 1977 replacement values 

Candidate ICES 
A. Plant System-3 

This plant system produces high-pressure, high-
temperature steam, which passes through a steam 

ES-1-8 



turhine driving an electric generator and then to 
the steam distribution system for use in the various 
institutional buildings, and also generates by-product 
electric power to be fed into the NOPSI grid system. 
The power will be variable and directly dependent 
upon the steam generated to serve the community 
building systems. This plant will be coal-fired, 
with No. 2 fuel oil as an alternate standby fuel. 

The plant will be complete with 100% standby boiler 
capacity, one turbine-generator and standard auxiliary 
equipment, including staged feed water heating to 
maximize system efficiency. The coal and ash 
handling and storage facilities on site will be 
totally enclosed to minimize fugitive dust, noise 
and unsightliness. At the gas exit of the boilers 
primary dust collectors, economizers and bag filters 
or electrostatic precipitators will be provided to 
clean up the gas prior to discharge, with a single 
radial stack approximately 300 feet above grade. 
The plant will provide space for offices, locker rooms, 
maintenance shops and storage for spare parts and 
either allow space for expansion or be so arranged 
that incremental space can be added at a later date 
as needed. The steam to the distribution system 
serving the HEAL buildings will be provided from the 
turbine generator exhaust header at approximately 
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185 psig and 575° superheat, and if necessary, 
will be desuperheated prior to entrance into the 
distribution system. 

Necessary water treatment- equipment will be provided 
as required. 

B. Plant System-4 
This plant system is basically similar to Plant 
System-3 as described but, in addition, will also 
provide cooling effect to the community. The cooling 
effect will he generated by steam turbine driven 
centrifugal compressors taking steam from the 
exhaust header of the steam turbine generator set. 
As in the case of Plant System-3, this arrangement 
provides for a heat sink during the cooling season, 
the difference being that with Plant System-3 the 
cooling effect is accomplished by equipment installed 
in the community plants, whereas Plant System-4 
produces cooling effect at the ICES plant and provides 
for chilled water distribution to the community --
much in the same manner as the steam distribution 
system. 

Plant System-4 would require a larger facility than 
Plant System-3 to house the refrigeration equipment 
and provide for the necessary cooling towers which 
would be mounted on the roof portion of the plant 
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over the refrigeration equipment and enclosed 
with an architectural treatment. All other 
features of the plant would be substantially as 
described for Plant System-3. 

C. Electrical Generation 
The candidate demonstration plants will produce 
electrical power as a by-product, as differentiated 
from the primary tnermal utilities of steam and 
chilled water, and therefore will not be provided 
with standby or split load capacity for electrical 
generation. If two turbine generators were provided 
at approximately 5500 KW capacity each, the cost of 
the equipment would increase to approximately $220 
per KW, or $1,210,000 each, versus $1,575,000 for 
the single 11,220 KW unit, and would be difficult to 
justify economically. The reliability of this type 
of equipment is very high and normally less than 10 
days to two weeks down time is required every two to 
five years. 

D. Heat Balances 
Basic load data for the existing facilities and for 
the anticipated near-future construction were analyzed 
with load data projected for maximum heating day, 
maximum cooling day, and average annual values, as 
shown in Figure 1-5, Utility Service Summary. 
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Heat balances developed for Plant Systenis­3, and ­4 
are summarized in Figure 1­6. From this summary it 
is seen that Plant System­4 has the highest fuel 
input; however, compared to Plant System­3 for 
maximum heating days it provides 1,450 tons and 400 
KW more than Plant System­3. This additional de­
livered energy which might be provided by Plant 
System­3 would require a fuel input of 34.4­ x 10 
BTU, which is in excess of the difference of fuel 
input for the two systems; consequently, Plant 
System­4 is more fuel efficient than Plant System­3. 
This is true for each heat balance comparison of 
Plant System­4 vs. Plant System­3. 

Also Plant System­4 compares favorably with conven­
tional Plant System­1. The largest fuel input 
difference occurs on a maximum heating day. Both 
plant systems provide the same thermal requirements; 
however, Plant System­4 provides 9,500 KW of 
electrical■energy in addition to the other services. 
The fuel input difference equals 41.1 x 10 STU, or 
4,230 BTU/KW, generated. A comparison of values for 
the two maximum cooling day heat balances for Plant 
System­4 indicates the advantages of plant operation 
at 1250#/950F vs. 850#/900 F, as an additional 2,000 
KW are generated for a fuel input difference of 6.3 
x 106 BTU, or 3,150. BTU/KW. 
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Plant System-4 i s apparent ly the p re fe r red system 

from the s tandpo in t of thermal e f f i c i e n c y . 

FIGURE 1-5 

UTILITY SERVICE SUMMARY 

Inst i tut ion 

Eye, Ear, Nose, and 
Throat Hospital 

L.S.U Medical Complex 

Tulane Medical Complex 

Veterans Administration 
Hospital 

Charity Hospital 

Total 

Design Capacity 

(1) Steam System 

[2) Demand 
Lbs/Hr. 

1,140 

52,080 

37,200 

20,630 

46,000 

157,050 

150,000 

Annual 
LbsxlQ3 

3,600 

101,000 

165,400 

59,000 

189,000 

518,000 

518,000 

Coolii 

Demand 
Tons 

200 

3,265 

4,120 

1,500 

(4B.17S 

12,260 

12,000 

lg System 

(3) Annual 
Tons x 103 

600 

9,795 

12,360 

4,500 

(45,525 

36,780 

27,000 

(1) Includes a l l steam and hot water requirements for a l l 
building functions except turbine-drive a i r conditioning 
equipment. 

(2) Maximum Winter day demand a t 7:00 A.M. 

(3) Based on 3000 equivalent f u l l load hours. 

(4) Includes future conversion of existing local DX systems 
to chi l led water served by central plant. 
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FIGURE 1-6 

HEAT BALANCE SUMMARY 

Load Condition 

Cooling 
Steam Generated Effect, Megawatts Fuel. Input, . 

f / h r . Tons Generated BTU/ n r . * 1 0 s 

Plant System - 1 (270 psi sa t . - No Elect r ica l Generation) 

Wax..Heating Day 218,675 3,850 
Max. Cooling Day 240,240 10,625 
Average Annual 119,505 3,850 

279.3 
30316 
152.9 

Plant System- 3 (1250#/950F - No Cooling Effect) 

Max. Heating Day 189,366 2,400 9.1 304.5 
Max. Cooling Day 190,777 7,200 9.2 306.7 
Average Annual 99,185 2,534 3.8 159.9 

Plant System -4 (1250#/950F - with Cooling Effect) 

Max. Heating Day 
Max. Cooling Day 
Max. Cooling Day 
Average Annual 

198,480 
190,050 
188,242 
102,858 

3,850 
10,625 
10,625 
3,850 

9.5 
9.2 7.2 
4.1 

320.4 
305.5 
299.2 
164.2 

This heat balance appears f o r comparat ive 
i n f o r m a t i o n o n l y , us in a steam at 850 osi 
and 900F. 

ES-I-14 
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E. Distribution Piping Systems 
For Plant System-3, the distribution system for 
steam and condensate return will be run elevated 
above ground, coincident, wherever possible, with 
planned elevated interconnecting pedestrianways 
between HEAL Complex buildings. It will be welded 
construction, seamless, Schedule 40 steel pipe for 
steam; Schedule 80 for condensate return. Insulation 
will be calcium silicate with aluminum protective 
cover. Meters and valves will be provided in 
branches to all buildings. 

Pressure reducing stations will be provided where 
required. The system mains and branches will 
accommodate steam demands for present requirements, 
as well as for possible conversions to steam-energized 
air conditioning chillers in those buildings that now 
are equipped with motor-driven chillers. 

For Plant System-4, the steam and condensate distri­
bution system described under Plant System-3 will be 
the same. In addition, piping systems for chilled 
water supply and return will be installed, following 
the same routing as for the steam system. This 
piping will be welded construction, seamless, Schedule 
40 steel. Insulation will be equivalent of 2-inch 
urethane, with vapor barrier and aluminum protective 
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cover. Meters , mix ing valves and i s o l a t i n g 

valves w i l l be i n s t a l l e d in each b u i l d i n g ' s branch 

1 i n e . 

Estimated Costs f o r Pip ing D i s t r i b u t i o n Systems: 

Steam Condensate Chilled Total 
Water 

Plant System-3 $305,000 $222,000 — $ 527,QQQ 

Plant System-4 305,000 222,000 $960,000 $1,487,000 

F. Const ruc t ion Costs f o r Plant Systems 

Estimated cons t r uc t i on costs f o r P lant Systems-1, 

-3 and -4 are summarized below and inc lude 10 per cent 

f o r e s c a l a t i o n . Tota l costs a r e : 

Plant System-! $20,829,600 

Plant System-3 17,263,000 

Plant System-4 24,079,500 

G. Owning and Operat ing Costs 

The f o l l o w i n g summary of est imated annual owning and 

opera t ing costs is presented f o r the three Plant 

Systems t ha t were s t u d i e d . The f i r s t costs represent 

est imated p l an t costs as wel l as est imated u t i l i t y 

d i s t r i b u t i o n c o s t s , w i t h the except ion of e l e c t r i c a l 

t i e to g r i d . 

SUMMARY OF ANNUAL OWNING - OPERATING COST COMPARISON 

Plant System-1 Plant System-3 Plant System-4 
Conventional Power, Steam Power, Steam, Cooling 

I n i t i a l Capital $22,316,000 $17,790,000 $25,566,500 
Outlay (1) 

Fixed Costs (2) 2,181,334 1,764,335 2,487,501 
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SUMMARY OF ANNUAL OWNING - OPERATING COST COMPARISON (Continued) 

Plant System-1 Plant System-3 Plant System-4 
Conventional Power, Steam Power, Steam, Cooling 

Operating Costs $3,122,999 $4,380,127 $3,281,023 

Management Fee (3) 562,139 501,930 590,584 

Total Annual Owning 
& Operating Costs 5,866,472 6,646,892 6,359,108 

(1) Plant system and distr ibut ion system only; land costs 
not included. 

(2) Interest on land purchase of $4,000,000 included. 

(3) Management Fee calculated at 18% of Operating Costs 

Estimated Annua! Revenues 

Annua! revenues were est imated f o r the three p lan t 

systems, as f o l l o w s : 

SALES REVENUES 

Plant System-! Plant System-3 Plant System-4 

Steam $1,942,500 $3,191,250 $1,942,500 
Cooling 4,440,000 — 4,440,000 
Electr ic i ty — 665,760 718,230 
Total Plant 

Revenues $ 6,382,500 $ 3,857,010 $ 7,100,730 

Based on these revenue f i g u r e s and the values f o r 

owning and opera t ing c o s t s , . 

* Plant System-! shows a surp lus of $516,028 per yea r ; 

* Plant System-3 shows a d e f i c i t of $2,789,882 per yea r ; 

* Plant System-4 shows a surp lus of $741,622 per year . 

Plant System-4 is the most economical ly f e a s i b l e . 

* Surplus and def ic i t figures are presented only to 
i l lus t ra te relat ive economics among the three systems. 
Product sel l ing rates w i l l ref lect the effect of 
actual owning and operating costs. 
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I . Relative Plant Eff ic iencies 

On the bas is of heat input vs . heat ou tpu t , r e l a t i v e 

e f f i c i e n c i e s for the three plant system's a r e : 

ENERGY INPUT VS. ENERGY OUTPUT 

Equivalent BTU/Hour x 106 

Plant System-1 Plant System-3 Plant System-4 

Average Hourly 
Input 

Fuel 152.90 159.30 164.20 
Electrical 4.20 1.13 4.12 

Total 157.10 160.43 168.32 

Average Hourly 
Output 

Cooling 46.20 — 46.20 
Steam 71.07 105.50 71.07 
Electric — 13.00 14.00 

Total 117.27 118.50 131.27 

Efficiency: Output 0.746 0.738 0.780 
Input 

Plant System-4 is the most e f f i c i e n t . 

E l e c t r i c a l Power D i s t r i b u t i o n 

The e l e c t r i c a l d i s t r i b u t i o n f a c i l i t i e s within the Demonstration 

Community are a l l owned, operated and maintained by NOPSI. The 

d i s t r i b u t i o n f a c i l i t i e s are a l l underground and each f a c i l i t y 

within the HEAL Complex is supplied by a primary and a standby 

e l e c t r i c a l c i r c u i t . There will be no changes made to these 
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facilities, and NOPSI will continue to serve the electrical 
requirements of the buildings in the HEAL Complex. 

From the ICES Demonstration Plant, NOPSI will Install a 13.8kV 
circuit in an existing underground duct bank. A spare duct 
line will be used for the entire route except for the final 
entrance into the proposed ICES site. The circuit will terminate 
in Derbigny Substation, less than 3/4 of a mile from the pro­
posed ICES site. 

The ICES circuit will represent a generation source to the 
NOPSI system and will require that data consisting of MWh, 
MVARh and KVh be measured and transmitted to the Middle South 
Operating Center in Pine Bluff, Arkansas. These meters will 
also record the data needed to credit the thermal system for 
the electricity received by the grid. 

Projection of Benefits to be Derived from Electrical Energy 
Generation by ICES 
It is estimated that 35,916 MW hours will be generated annually 
as by-product power by the proposed ICES Plant; deducting the 
estimated 10,000 MW hours required by the plant will leave a 
net surplus of 25,916 MW hours available to the grid. Imple­
mentation of the ICES central plant will eliminate the individual 
cooling plants from the HEAL buildings, thereby providing an 
estimated reduction of approximately 20,000 MW hours annually 
from the Community's present power requirements and resulting 
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in a reduction of the summer/winter peak ratio from its 
current value of 1.52 to an estimated 1.27. 

This power is generated at less than 4,000 BTU per KW hr. 
heat rate, which is extremely energy efficient. This energy 
efficiency is a direct result of the integrated nature of 
the community energy system as compared with conventional 
power plants, which would reject otherwise useful heat to the 
environment. 

Chilled Water System 
Retrofitting existing refrigeration equipment in the HEAL 
Complex buildings can be done with the newer, larger machines. 
These newer, larger machines might also be considered for 
reconnecting Into the ICES plant's chilled water return system, 
thereby lowering the return water temperature and reducing the 
ICES plant peak requirements. 

The proposed single ICES central plant has advantages over the 
three semi-!oca!ized plants within the HEAL Complex as indicated 
in the HEAL master olan with respect to lower ooerating cost 
and more efficient fuel utilization. 

A comparison was made between a chilled water plant system 
utilizing steam turbine drive centrifugal equipment and one 
utilizing combinations of turbine drive centrifugal equipment 
and absorption-type machines, both standard and two-stage, on 
a partial load (67 per cent) basis. The combination centrifugal 
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and two-stage absorption system showed a slight advantage 
over the straight centrifugal system with respect to BTU/ton 
ratings, with the combination centrifugal and standard 
absorption system showing the highest rating. On the hasts 
of first cost the straight centrifugal system was better 
than either combination by approximately 20 per cent. 

There are indications that the operation of combination 
systems is very difficult to maintain at optimum settings 
of load distributions between the machines at constantly 
varying load conditions, and the partial load,steam rate 
tends to approach that of straight absorption as the load 
is decreased below 67 percent, leading to overall higher 
steam rates. It is therefore not recommended that further 
consideration be given to either combination refrigeration 
system configuration. 

Conclusions and Recommendations with Respect to Candidate 
ICES Systems 
Plant System-4 (Power, Steam, Cooling) is superior to Plant 
System-3 (Power, Steam) with respect to thermal efficiency 
and with respect to owning/operating economics. With ERDA 
concurrence, Plant System-4 was selected as the ICES Demon­
stration System for this program. 
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TASK II - PRELIMINARY INSTITUTIONAL ASSESSMENT 
Institutional Survey 

The preliminary institutional survey indicates that the work 
of Phases II and III of the Demonstration Program be performed 
within the framework of a systematic, scheduled, step-by-step, 
review process throughout planning and design. 

Public agencies that have authority and regulation of different 
elements of the Demonstration Program are: 

A. City of New Orleans 
1. Planning Advisory Committiu 
2. City Planning Commission 
3. Department of Safety and Permits 
4. Sewerage and Water Board 
5. Department of Utilities 
6. Department of Streets 
7. Commission Council 
8. Mayor's Advisory Committee on Aesthetics 

B. State of Louisiana 
1. Board of Health 

a) A1r Control Commission 
b) Stream Control Commission 

2. Fire Marshal 
3. Rating and Fire Prevention Bureau 
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4. Bonding Commission 
C. Federal 

!. Securities and Exchange Commission 
2. Environmental Protection Agency 
3. Occupational Safety and Health Administration 

With respect to the regulations of the above mentioned 
agencies, it is not anticipated that there will be any 
significant constraints to the construction and operation of 
the proposed ICES system. 

In addition to the public agencies, two citizens' groups - -
American Lung Association of Louisiana and the Ecology Center 
of New Orleans - - were contacted in order to present the ICES 
concept to them and to solicit their cooperation and advice 
and to avoid conflicts with their areas of concern. Both 
organizations have expressed a strong interest in the ICES 
program and have asked to be kept informed of its progress and 
development. In addition, the Ecology Center can contribute 
directly to the program as a sub-consultant with respect to 
such matters as pollution control. 

Taxes 

HEAL is a non-prof i t s t a t e agency and is exempt from payment 

of c i t y , s t a t e and federal t axes . NOPSI, as lessee and ope ra to r , 

would pay no persona! property or ad valorem t axes . Normal 

taxes on items such as p a y r o l l , s u p p l i e s , e t c . , would be l ev i ed . 
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Labor 
No labor problems are anticipated. Operating forces would 
be provided by NOPSI from the existing staff of experienced 
power plant personnel. 

Dissemination of Information 

The public will receive detailed information about the ICES 
project, including the elements of energy conservation and 
environmental protection. The program will be presented by 
means of newspaper articles, television announcements, public 
hearings and technical reports and bulletins. A proposed 
schedule for dissemination of information is presented in 
Figure II-l. 

Environmental Impact 

Environmental impact statements are required and will be 
prepared during Phases II and III. A tentative assessment 
of the impact of the proposed ICES system on the existing 
environment is summarized in -igure 11 -2 and suggests that 
clean air and noise will be two areas of interest for 
investigation and evaluation in Phase II. In general, the ICES 
project should have no significant elements of permanent 
adverse impact on the existing environment. 

Legal Matters 

Legal matters were explored by general counsel and financial 
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counsel for HEAL as the owner, and by NOPSI's legal 
department with respect to NOPSI as the lessee and 
operator of the ICES system. 

With respect to HEAL, it appears that clarification of 
status with respect to ownership of a public utility will be 
required; that its contracts must be submitted to the 
Commission of .the Department of Administration, Executive 
Department, State of Louisiana, for review and approval; 
that two basic conditions of a plan of finance for the 
project would include the requirement that HEAL is legally 
authorized to undertake such a project and to issue 
revenue bonds to finance it, and that any revenue bonds so 
issued will be tax exempt under applicable income tax laws. 

With respect to NOPSI, authorization from the Securities 
and Exchange Commission appears to be necessary for NOPSI 
participation 1n the project. 

No unsolvable problems are anticipated with legal matters. 
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TASKS 

COLLECT NOISE DATA 

DEFINE PUBLIC INFORMATION DATA 

INSTITUTE REVIEW & COMMENT 

PUBLIC HEARING COMMENTS 

PREPARE T.V. ANNOUNCEMENTS 

PREPARE NEWS ARTICLES 

PREPARE PRESENTATIONS FOR 
PUBLIC HEARINGS 

PREPARE PUBLIC INFORMATION 
DISSEMINATION SCHEDULE 

DISTRIBUTE INFORMATION MATERIALS 

" ■ - - - , . , . - - -

PHASE II - MONTHS \ PHASE III - MONTHS 

1 2 3 4 5 6 1 

-

1 2 3 4 5 6 7 8 9 10 11 12 

FIGURE 11 - 1 



FIGURE 11-2 

ENVIRONMENTAL IMPACT 

SUMMARY ASSESSMENT 

FAVORABLE IMPACT 

• Pol ic ies 

PERMANENT 
ADVERSE IMPACT 

Area's Economic Conditions Construct ion Noise 
Programs of Other Agencies (Temporary) 
Future Land U t i l i z a t i o n 

I Transportat ion Consistent wi th Ex is t ing 
Servi ces 

• Clean Air 

• Noise 

Compliance with a l l 
Standards 

None 

^Minimal ( I f Any) 

To Be Determined in Phase Minimal ( I f Any) 
I I 

I Water Pollution Pretreatment of Disposal 
Water 

• Land Use 

• Safety 

Aesthetically Pleasing 
Compatible with Existing 

None 

None 

Compliance with Regulations None 
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TASK III - CONCEPTUAL DESIGN 

System Concept 

Steam produced at the ICES p lan t at 1250 ps i /950°F by a 

c o a l - f i r e d b o i l e r w i l l d r i ve a 11,220 KW non-condensing 

t u rb i ne generator . Steam exhausted from the tu rb ine 

generator at 185 psi w i l l be used by t u rb i ne d r i ven 

c e n t r i f u g a l r e f r i g e r a t i o n machines to produce c h i l l e d 

wa te r , which w i l l be d i s t r i b u t e d to the HEAL i n s t i t u t i o n a l 

b u i l d i n g s f o r comfort c o o l i n g ; 185 psi steam w i l l also 

be d i s t r i b u t e d to those same b u i l d i n g s f o r t h e i r heat ing 

•requirements. A f low diagram of the system appears on the 

drawing l a b e l l e d Figure I I I - l . 

Equipment Ratings 

The pr imary equipment - - t u rb i ne genera to r , b o i l e r s , 

r e f r i g e r a t i o n machines - - have t h e . f o l l o w i n g r a t i n g s : 

EQUIPMENT UNIT CAPACITY QUANTITY 

Turbine Generator 11,220 KW 1 

B o i l e r 225,000 #/Hour 2 (1) 

R e f r i g e r a t i o n Machine 5,000 Tons 3 ( ! ) 

(1) Includes one standby u n i t . 
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Plant Layout 

Figures I I I - 2 and I I I - 3 show the opera t ing l eve l plan o f 

the proposed p lan t and a sec t ion through the b u i l d i n g . Coal 

and ash hand l ing f a c i l i t i e s are completely enc losed. A 

d r i ve - th rough arrangement f o r coal d e l i v e r y w i l l a l low 

the coal to be dumped w i thou t being exposed to pub l i c v iew. 

Louvered wal l sect ions w i l l enclose the coo l i ng tower space 

to provide con t ro l of noise and v i s i b i l i t y . Space w i l l be 

reserved in the p l a n t b u i l d i n g f o r f u tu re i n s t a l l a t i o n o f 

add i t i ona l machinery to accommodate the developing demands 

.of the expanding HEAL complex. 

Fuel 

Coal w i l l be the pr imary f u e l . Because storage f a c i l i t i e s 

are ava i l ab l e w i t h i n ten mi les o f the ICES p l an t s i t e , the 

requirement f o r o n - s i t e coal storage w i l l be l i m i t e d to a 

f i ve -day supply at maximum demand. 

O i l w i l l be the standby f u e l . Underground storage w i l l be 

provided on the s i t e f o r a three-day supply . 
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TASK IV - FIRMING-UP OF COMMITMENTS 

S i te Se lec t ion 

A v a i l a b i l i t y o f two s i t e s i n the 

HEAL Complex of adequate s ize fo 

cen t ra l p l an t f a c i l i t y was conf i 

cost between $50 and $60 per squ 

Rights-Of-way 

Probable d i f f i c u l t i e s t ha t might 

of-way on proper ty owned by one 

serv ice d i s t r i b u t i o n systems tha 

of another i n s t i t u t i o n were cons 

t h a t no problems ex i s t ed other t 

Financing 

Financing o f the proposed Demons 

t> through the use o f HEAL's t a x - f r e e bonding a u t h o r i t y , sub jec t 

to favorab le cond i t i ons w i t h respect to HEAL's p o s i t i o n as a 

nonprovider o f p u b l i c u t i l i t y s e r v i c e s , f i n a n c i a l f e a s i b i l i t y 

of the program, n e g o t i a t i o n of long- te rm supply con t rac ts 

between NOPSI and user i n s t i t u t i o n s , m a r k e t a b i l i t y o f HEAL's 

revenue bond i s s u e , es tab l ishment o f the t a x - f r e e s ta tus and 

l e g a l i t y of the proposed bond i ssue . A proposed time tab le 

f o r f i nanc ing is shown in Figure IV-1 , Grid-Connected ICES 

P r o j e c t , F inanc ia l Time Schedule. 

immediate v i c i n i t y o f the 

r the Demonstration System's 

rmed at a probable u n i t 

are f o o t . 

a r i se in p rov i d i ng r i g h t s -

i n s t i t u t i o n to accommodate the 

t may cross over the proper ty 

i d e r e d , and i t was concluded 

han rou t i ne ma t te rs . 

t r a t i o n System w i l l be poss ib le 

ES-4-1 



2-t>-sa 

z z z 
l-> -« » » 

S o i 

2 » 3 

S -• «• 
f ■<■ -
* * — 

= s . 
„ , , _ o r> 

«> • B y •* 

■» ■ c 

- I ? • «> " » I -

£ 81 I 
? SS 3 
I I* i 

.«. -; •--

« 
„ 

-

„ 
-

„ 
- . a. w ~ 

o o <-> - n o 

S » • 5 " » 

-

„ 

8 1 ' 
I 1 

i 
I 1 1 
I l l B 

1 
i 

J 
1 n 

1 
1 

1 I 
J 

-
~ 
w 

•» 
•» 
« 
~ 
-
~ 
u 

•» 
«" 
■» 

-
<B 

*> 

-
~ 

i 

i 
S 

-
~ 
w 

-
•» 

s 
w 
£ 

$ 
ft 

BEGIN PHASE 11 

END PHASE I I 

BEGlli PHASE I I I 

EKD PHASE I I I 

BIC'PcRIOE 
START CONSTRUCTION 

COKPIETIOM 

-H 5 ! 

i " 
K 1 



Ownership 

Land for the ICES facility will be acquired and owned by 
HEAL. HEAL will own the plant and piping systems. Steam, 
chilled water and electricity produced by the plant will 
be owned by NOPSI, who will also own, operate and maintain 
all- electric distribution facilities within the HEAL 
Complex. NOPSI will lease from HEAL the plant facility 
and piping and other associated systems, and will also 
operate and maintain them. Commitment of HEAL and NOPSI 
to the program beyond Phase II depends upon the verification, 
in Phase II, of its economic feasibility. Copies of 
excerpted letters from HEAL (Figure IV-2) and NOPSI 
(Figure IV-3) indicate their relationship to the ICES 
program. 

Terms of Grid Connection 

Electricity produced by the ICES plant will be fed into the 
NOPSI electric system. The value to NOPSI of the electric 
energy produced by the Central Plant will be credited, at 
an estimated rate of approximately 2<t per KW hour, to the 
charges made for the steam and chilled water Service. The 
steam and chilled water furnished by the ICES plant will be 
restricted to institutions located within the HEAL Complex 
and will be rendered pursuant to private contracts 
independently negotiated by NOPSI with each such institution. 
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Each p a r t i c i p a t i n g HEAL i n s t i t u t i o n has i n d i c a t e d i t s plan to 

p a r t i c i p a t e in the ICES p r o j e c t and i n t e n t to purchase the 

steam and c h i l l e d water u t i l i t i e s produced sub jec t to 

Phase I I v e r i f i c a t i o n o f economical ly f e a s i b l e r a t e s . 

Fuel A v a i l a b i l i t y 

New Orleans has adequate r a i l and water f a c i l i t i e s f o r 

b r i n g i n g coa! i n t o the area. A te rmina l located on a 

prominent waterway approximately ten miles from the ICES 

p lan t s i t e has f a c i l i t i e s f o r unloading and s t o c k p i l i n g 

coal and can also load t rucks f o r d e l i v e r y of the coal to 

the ICES p l a n t . Compliance coal is a v a i l a b l e at an 

est imated cost of $1.60 per m i l l i o n BTU. 

A i r P o l l u t i o n L i m i t a t i o n 

Design and cons t ruc t i on of the p lan t w i l l inc lude systems 

and components to insure compliance w i th app l i cab le standards 

and regu la t i ons p e r t a i n i n g to clean a i r requ i rements . 

Supplementary Statements of Commitment 

Statements from HEAL, de Laureal Engineers, I n c . , and Orr-

Schelen-Mayeron & Assoc ia tes , Inc . - Figures I V - 4 , I V - 5 , 

IV-6 - es tab l i sh the commitment w i th respect to a l l necessary 

eng ineer ing serv ices through a l l remaining phases of the 

program. 
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&tat* of HouiBtana 
HEALTH EDUCATION AUTHORITY OP LOUISIANA 

ewata • a j LOTOU* AV**U*. • i r * i t w a r n iwionaa 
> JOtU 

BOWIN COW AM OS 

May 10, 1977 

Subject ERDA " ICES" Project 

statement setting forth tlhe role of the 
(HEAL) and Its relationship wi th New 

"and de Laureal Engineers, Inc. wi th 
JTpation in the proposed Integrated Community Energy System 

"demonstration project sponsored by the U . S . Energy Research and Develop­
ment Admin is t ra t ion. A n expression of HEAL's intent to proceed wi th this 
pro ject , subject to a l l pertinent laws and adequate resolution of a l l remaining 
legal questions, is hereby submitted. L 

INTRODUCTION: a n d subsequent phases I 

5SfiSl§illigf;} 
h r V E ? n - n c i n g « r £ * £ £?v » ^ ^ X ™ ™ ^ ? * STnds. NOPSI ^ c o m ^ p a r t i c i ^ - t h H E A L ^ ^ . e P ^ 

I f m NOPSI to HEAL wm —. . .._ .WUJI e requireme 
I _ _ , m u g " P h a s e I " r e o o r t af t h i s a r o i e c t a s 

NOPSl^. 

^ ^ _ _ _ _ . - . uujre requirements-
_ —rr : ...oo "Phase I" repor t of this project^— 
lur-eai Engineers, Inc. 
a oe locateo a i rect iy wi 

as repor t of this 
- . - t u r e a i Engineers, Inc. — ., _ e 
L (.I-LCJIIL;, is to oe tocatea a i rect iv wir—- . LLl | |i il "£T» i t w i l l 

in New Orleans^JTca-Cs-—~r,«»nt between HEAL _ t e a r n , chiUed" 

water and elec^r _ tocatBd witrun tne d to p l a c e HEAU 
d i s t r i b u t i o n J a c ^ e s ^ ^ ^ b c constru ^J^BTRffiSSS. 
and that not 9 ||T^i«,tv- -—r—Very truly yours , 

i f A P^T I ill II I il "i"ifll I 

The Insti tut ions, thei r present require 
are generally as set forth in the publi^ 
prepared by de Laureal Engineers, Inj 

FIGURE IV-2 

HEALTH EDUCATION AUTHORITY 
OF LOUISIANA 

By_ 
Streuby/C. Drumm 
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Health Education Authority of Louisiana I expressj 
Room 213 Louisiana State Office Building Lay 
325 Loyola Avenue 
New Orleans, Louisiana 70112 

Attention: 

Gentlemen: 

left some of 

^^^esl. meetings and past eommuni-
eSnitted to participating in the ERDA 

tie results of the study will have to serve 
•Secermimiig the nature of our ultimate participation 

ire recently, on April 12, 1977, in a letter from Mr. W. C. Nelson, our 
"Vice President and General Counsel, to de Laureal Engineers, Inc., expressing 
a legal opinion on certain aspects of the project, it was stated as follows: 

"NOPSI's participation in the project would be for It to lease (as 
lessee), operate and maintain the Central Plant and the steam and 
chilled water piping from the Plant to institutions in the HEAL 
Complex. Any electricity produced by the Plant would be fed into 
the NOPSI electric system and NOPSI would own, operate and maintain 
all electric distribution facilities. The Plant and steam and 
chilled water piping would be owned by HEAL, but the steam, chilled 
water and electricity produced by the Plant would be owned by NOPSI. 
The steam and chilled water service furnished by NOPSI would be 
restricted to institutions located within the HEAL Complex and would 
be rendered pursuant to private contracts independently negotiated 
by NOPSI with each such institution. The value to NOPSI of the 
electric energy produced by the Central Plant will be credited to 
the charges made for the steam and chilled water service. Under no 
circumstances will NOPSI permit its participation in the project to 
place any surcen on its electric and gas customers." 

The purpose of this letter is to confirm to HEAL our commitment within the 
framework of the above quoted paragraphs to cooperate with it through Phase II 
of the subject project, and to participate with HEAL in the iaplementation of 
the subject project if the Phase II study indicates to our satisfaction that 
the project is feasible. In the event we are satisfied that the project is 
feasible, we would anticipate that the lease referred to above would extend 
over the useful life of the Central Plant. 

Sincerely, 

Q G O A J I ^ Si^zax 

CJS/edh 
ce: Mr. W. D. de Laureal, Sr. 

da Laureal Engineers, Inc. ES-4-6 
Figure IV-3 



£tat«? nf SnuiBtana 
HEALTH EDUCATION AUTHORITY OF LOUISIANA 

I tJ . 329 lOVOLA AVINUI . JTATJ OFFICI 8WLOINO 
ien> eeiLtweL LOUISMNA 70112 

gSWIN COWAROS 
Oovernor 

STMUBV t_ ORUMM M a y 1 1 , 1977 
Chairman 

M r . W. D. de Laureal , S r . 
de Laureal Engineers, Inc. 
1512 International Trade Mar t 
No. Two Canal Straet 
New Orleans, La . 70130 

Dear M r . de Laureal: 

We have very much appreciated the opportunity to work wi th you in the develop­
ment of the "Phase I " elements In our proposed Integrated Community Energy 
System demonstration project sponsored by the U . S . Energy Research and 
Development Admin is t ra t ion. 

As a result of your very deep involvement in this project , in concert wi th your 
associated f i r m Orr-Schelen-Mayeron Associates, i t would seem most appro­
priate fo r us to plan to continue to work with your f i r m s in trie future phases of 
this project , up through satisfactory completion of construction and start-up 
operations. 

You are aware, of course, of the need to comply w i th a l l provisions of the 
public bid laws of the State of Louisiana. It w i l l be necessary for the Authori ty 
to fu l f i l l these requirements, however, there is reason to believe that the 
specific nature of this oroject w i l l provide ocoortunities to fu l f i l l these require­
ments whi le continuing to work with you and your associated f i r m , as outlined 
above. 

We look forward to this opportunity wi th considerable enthusiasm. 

Cordia l ly , 

cc: M r . George Kiefer 

Figure IV-4 
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DELAUREAL E N G I N E E R S 

INC 

C O N S U L T I N O C N O I N E C « » 
l l l l I H T I I O I I O I I A I . T O 0 I O i l » 0. I C A I t L 1 T I I 1 I ■ I I O I I I A I I T 0 I 1 0 

May 10, 1977 

Health Education Authority of Louisiana 
213 State Office Bldg. 
325 Loyola Avenue 
New Orleans, La. 70112 
ATTENTION: Mr. Streuby L. Drumm, Chairman 

Gentlemen: 
SUBJECT: Grid­Connected ICES 

for HEAL Community 
The firm of de Laureal Engineers, Inc. reaffirms its commitment to the 
continuity of the ERDA ­ sponsored grid­connected ICES program for the 
HEAL community and will participate in providing HEAL all necessary 
engineering services through all phases of the program. 
Also, we will have Orr­Schelen­Mayeron and Associates, Inc. and any 
other needed consultants associated with us to work hand in glove 
with HEAL and NOPSI until completion of construction and the 
.testing of the project. 

Very truly yours, 
OE LAUREAL ENGINEERS, INC. 

W. David de Laureal, Sr. 
President 

Figure IV­5 
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ORR-SCHELEN-MAYERON & ASSOCIATES, INC. 
Consulting Engineers 
Land Surveyors 

May 3 , 1977 

Mr. Dave deLaureal 
deLaureal Engineers, Inc. 
1512 International Trade Mart 
New Orleans, Louisiana 70130 
Dear Mr. deLaureal: 
This is to confirm our agreement as a subcontractor to 
deLaureal Engineers in regards to the Grid Ices Project. 
OSM will continue to participate in the Demonstration of 
a Grid-Connected Integrated Community Energy System for 
U. S. Energy Resource and Development Administration for 
the Heal Community in New Orleans from phase 2 through 6 
as our services are required. 
Yours very truly, 
ORR-SCHELEN-MAYERON 
& ASSOCIATJfS, JjlC. • 

C. H. Goldsmith, P .E. 
Senior Vice P r e s i d e n t 

CHG/jet 

F i g u r e I V - 6 
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TASK V - DETAILED WORK MANAGEMENT PLAN 

I n d i v i d u a l Work Packages 

Work tasks f o r a l l remaining p h a s e s o f the Demonstration 

Program were i d e n t i f i e d and are shown in Figure V - 1 , 

Grid-Connected ICES Demonstration Program Schedule. Tasks 

were developed from the phase requirements set f o r t h in 

ERDA RFP No. E(11 - 1)-P-76-0016. 

PERT Charts 

PERT network charts were prepared for the various phases of 
the program. Figure V-2, PERT NETWORK PHASE IV THRU VI , 
covers construction, test, operation and performance, with 
the critical path indicated by the heavy arrows. 

Demonstration Program Schedule 

Figure V-1, referred to earlier, serves as a milestone chart 
and indicates time phases for each of the work tasks. 

Cost Estimates 

Cost estimates for the Demonstration Program were prepared 
for each phase and are summarized in Fig. V-3, which also 
includes costs by phases for construction and for requested 
ERDA funding. Total construction cost 1s $26,391,500; 

ES-5-1 



FIG V-f 
GRID CONNECTED ICES 

DEMONSTRATION PROGRAM SCHEDULE 
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total Demonstration Program cost is $2,820,301; total 
requested ERDA funding is $1,820,750. Figures do not 
include land cost, estimated at $4,000,000. 

Organization Charts 

Organization charts were prepared for the Project Management 
Team and for each of the team members. Figure V-4, Grid-
Co.nnected ICES Project Management Team, establishes HEAL 
in the role of Contractor for the remainder of the program 
and identifies other team members. 

Manpower Schedules 

Manpower Schedules with key personnel were developed, by 
phases, for each task. Following is a summary of effort, 
by phases: 

LEVEL OF EFFORT, 
PHASE MAN-MONTHS 

I I . De ta i l ed F e a s i b i l i t y Analys is & 
Pre l im inary Design 93.29 

I I I . F inal Design, Operation 4 
Maintenance Procedures 232.14 

IV. Construction & Construction 
Management 145.26 

V. Tests f o r I n s t a l l a t i o n , S t a r t - U p , 
MIS & Performance 43.80 

V I . Operat ion & Maintenance Management, 
Long Term Evaluat ion 15.00 * 

A d d i t i o n a l Report - I n s t a l l a t i o n & 
Star t -Up 18.20 

TOTAL 547.69 
* Per Year 
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PHASE 

I I 

I I I 

IV 

V 

VI 

FIGURE V-3 

TOTAL ESTIMATED PROJECT COSTS ( 1 ) 

Detailed Feasibil i ty 
& Preliminary Design 

Final Design 

Construction 

Tests; MIS 
Procurement & 
Instal lat ion 

O&M Management; 
Long-Term Evaluation 
Post-Contract 
Operation 

Instal lat ion & Start-Up 
Report 

TOTALS 

CONSTRUCTION 

$25,566,500(2) 
725,000(3) 

100,000(4). 

$26,391,500 

DEMONSTRATION 
PROGRAM 

$ 533,610 

1,259,735 

633,797 

240,505 

64,512(5) 

88,142 

$2,820,301 

REQUESTED 
ERDA 

FUNDING 

$ 533,610 

123,886 

736,200 

274,400 

64,512(5) 

88,142 

$1,820,750 

( 1) Does not include land cost , estimated at $4,000,000. 

( 2 ) Does not include ERDA-funded construct ion costs. See Notes (3) and (4) 
below. 

( 3) Electrical grid-connected subsystem estimated cost. 

( 4) MIS estimated cost. 

( 5) Estimated cost for one year; same estimated cost for each additional 
year. 
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