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INTRODUCTION 

This initial progress report covers work completed by Battelle 

on the Coal Gasification Program since receipt of authorization(l'2}"from'-~ 
the Amurican Gas Association to proceed. Included is our proposed schedule, 

anticipated rate of expenditure for the remainder of calendar year 1973, 

organization of the program, and a description of work to be undertaken 

during the next reporting period (i.e., February 15 - March 15). 

WORK COMPLETED 

A-I. Revi~¢ of Desi~nCalculations 

The initial activity on the program involved a review of design 

calculations previously made for the Process Development Unit. ~eat and 
material balances were made for operation using a typical Eastern bituminous 

coal. Eydrau!ic balances for critical operations within the PDU were also 

made and a review of the a~xiliary equipment required for PDU operation 

was concluded. 

A-2. Preparaticn.of Bid Specificiations 

After review of design calculations (Phase A, part I), a pre- 
limlnary flowsheet foe the Battelle PDU was established. Both specific 

recommendations for items of equipment to be used in the PDU and general 

specifications relat.ing to the quality of the plant desired were prepared. 

This information was issued on December 19 as a Bid Package (3) suitable 

foe use by engineering contractors to prepare their bids for the detailed 

design and construction of the Bat=ella PDU. The specifications and bid 

package were prepared in consultation with C. F. Braun and Company. 

References are listed on page I0. 



A-3 an4 A-4. Solicitation and Evaluation of Bids 

On December 20, a meoting was held at Battelle-Columbus with 

representatives of eight engineering contractors preselected for the 
(4) 

bidding. Representatives of AGA, OCR, and Braun were also present at 

the meeting, An oral presentation of the Bid Package was made by Battelle 

and the pro3pective bidders received a copy of the package. 

Bids were received on January 15 from six of the eight contractors 

(two of the origirml eight elected not to bid). A preliminary evaluation 

of the bids was made independently by Battelle and subsequently by repro- 

sentat~ves of Battelle, AGA, OCRa and Braun jointly. This review led to 

elimination of three bidders. The three remaining bidders were visited 

durinE the week of January 21 by a team comprised of AGA, OCR, Braun, and 

Ba~elle representatives. Revised bids were rendered by these organizations 

on February 5. Based on the supplemental input from the three bidders, a 

recommendation was made (5) that Chemico be awarded the subcontract for 

design and construction of the Battelle PDU. A letter of Intent (6) was 

issued to Chemico on February 14. 

Work Related to t,h.e Environmental ,impact of the Pl)O 

The Ecology and Environmental Systems Division at Battelle- 

Columbus has conducted discussion~ with the State of Ohio ETA offlcials 

to determine what State permissior~s are required for operation of the PDU 

at the 1~est Jefferson site. The current status of these talks is that a 

written description of the intended operation is being prepared for sub- 

mission to the office of the head of the State EPA. 

In addition to preparation of a statement of PDU operations as 

they relate to the environment for the State: written information has 

been provided to Mr. H~ard Smith (OCR's Environmental Officer). This 

information was provided as a result of Mr. Smith's January 31 visit to 

Battelle-Col~hus. During his visit, we discussed ~nviroumental aspects 

of the PDU with him and Mr. Smith visited the site of the planned PDU. 
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Coal Acquisition 

Representative half-ton lots of ~wo high-sulfur, highly caking 

Eastern bituminous coals have been obtained. Arrangements have also been 

made to obtain a sample of another caking coal of a l~-sulfur content. 

Battelle has contacted the Island Creek Coal Company to explore 

the feasibility of a cooperative arrangement to obtain the Eastern- 

bituminous, l~4-su!fur (les~ than 1 percent) coal. Such a coal could 

serve as a steady supply for PDU operations and eliminate any conceivable 

cri=icism of the PDU operation from an envi~om~ental standpoint. 

Coal Characterization 

A half-ton lot of one of the high-sulfur coals has been broken 

into smaller samples and portions of these were ground to sizes which will 

be typical of the feeds to the PDU. 

Ash fusibility tests and thermal analyses of ash samples from 

the high-sulfur coal have been conducted to permit comparison of the 

resul~s with previous Battelle studies. Only limited work has been 

performed. 

Experiments in bench-scale fluidized beds are in progress. The 

objectives of these experiments are: (I) to produce ash agglomerates from 

burning an Eastern bituminous coal and to compare the results with those 

of previous experience with this type of coal, and (2) to examine the 

behavior of caking coals when they are fed to a gasifier operating under 

conditions similar in most respects to those which are planned for the 

Battelle PDU. 

SCHEDULE A.ND EXPENDITURES 

The proposed schedule for the rema£nder of the program is sh~,,n 

in bar chart form in Table i. This schedule corresponds to Battelle's 

The conditions of any such cooperative azrangement are, of course, subject 
to the approval of ~he OCR contracting officer. 
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proposed contract modification of February 14, (7) and takes into a c c o u n t  
f • 

the 2-week period of delay in the schedule previously proposed by Chemico "~" 

in their bid for the detailed design and installation of the pilot pla-.t. 

The delay is due to the need for a revised cost proposal. The revised 

proposal requested resulted in a 2-week delay in issue of the letter of 

intent to a contractor. 

As can be noted in the schedule, Phase I-A is completed with 

the exception of the phase report which is currently being prepared. The 

original estimated cost for completion of Phase I-A was $92,805. As of 

February i, the latest date for which =oral accumulated expenditures have 

been compiled, a total of $83,675 has been expended on the program. 

Current activities are on or ahead of schedule and within estimated costs. 

Table 2 shows the monthly estimated rate of expenditure for the 

remainder of 1973. Expenditures by both Battelle and Batteile's subcon- 

tractor, Chemico, are sh~n. Because a subcontract has no~ been concluded 

with Chemico, terms of the pe~ment of the total contract price of $1,870,000 

to them are not yet kn~zn. For purposes of estimation in Table 2, it has 

been ass,~med that the costs associated with engineering design, procurement 

and admi=istration ($147,000) will be paid in four equal monthly pa~-~...ents 

commencing in Februa~,. ~k~o-thirds of the remaining contract price has 

been assumed to be paid in equal monthly payments co~-~encing in June. An 

estimated monthly expenditure rate for 1974 and 1975 will be included in 

~he next progress report. 

ORGA~=fZATION OF THE PROGKAM 

The Coal Gasificm=ion Program is to be administered by the 

Minerals and Metallurgical Processing Division and overall responsibility 

for =he program is assigned to W. H. Goldberger, Division Chief. During 

this reporting period an organiza=ional structure for the program has b~en 

determined and several of the key staff assignments have been m~de from 

within Ba=telle. 
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All ac=ivities of the program are =o be directed b)' the ProjecL 

Manager. Mr. %.I.C. Corder is assigned as Lhe Project "~:~anag~r. The o':gani- 

zation of the program comprises three functional groups: (I) Project 

Engineering, (2) Process Engineering, and (3) Operations. Each group is 

to be headed by a Group L~ader who reports directly to the Project i-L~nagcr. 

In addition =o tho func;ional groups, various advisors and consultants will 

play a key role in the program. A su==-ary of the scope of werh ~o be per- 

formed by the various groups is as foll~..;s. 

Advisors 

Advisors are specialists who are either full-time Battelle staff 

members or have a permanen~ arrar.gement with Battelle whereby a signific~n~ 

port,on (bum not all) of their time can be spent within the confines of 

Battelle and be devoted £o th~ Cool Gasiflca=ion Program. Within this 

classification are Howard ~° Batcheldc~, A. W. Le~on~ Wi~lia~ J. Grune~.,.ald, 

J. G. ~iley, and others. Biosraphica! information on each of these individuals 

as ~ell as other key personnel and ~heir assig~en~ in the program is 

included in the Appendix. 

Consultnnts 

Outside consultants who provide specific inputs in their area 

of technology will be used on an as-needed basis. We have already used 

the services of Dr. Frederick A. Zenz in the determination of hydraulic 

balances and fluidization aspects critical to PDU operation. If required, 

the services of other outside consultants will be employed. 

Pro ~ec t Engineerln~ 

This group, led by Robert R. Adaw~, has the assignment to monitor 

and expedite the activities of the subcontractor during the engineering 

design and installation of the pilot plant. This will entail periods of 

providing resident engineers at the offices of the subcontractor to expedite 



approvals as needed duri;~ the final engineering design, specification and 

purchase cormmitment phases of work. The Group Leader will coordinate these 

activities of the subcontractor and Battelle in relation to all aspects of 

the installation of the process plant and its relation to Battelle buildings 

and services. 

Process  EneineerJ.nq 

This group will provide the planning of experimental work, data 

processing, engineering design and reporting functions for the PDU. It is 

not anticipated that this ~roup will be formed until later in 1973. 

Opcrations 

This group will provide all activities concerning operation of 

the Process Development Unit (PDU), bench-scale apparatus, and oth~r labora- 

tory projects and activitie~ associated directly with the program. A Group 

Leader will be assigned in the next 3 months to coincide wi~h ~ha final 

design of the West Jefferson facility. During the fail, ~he PDU operating 

staff will be assemblcd cc-~prisin ~ shift engineers, operators, and analysts. 

NORK P]~%~NNED i43R ~XT RE-~ORT!NG PERIOD 

Report on Phase I-A 

Work will continue on the prepcration of the Phase I-A report. 

The report will s~rizc the PDU design, equipment specifications, and 

reco~-~:,dnt%ons for installation of the PDU as reported in the Bi~ Package 

and updnted by work completed by Battel!e's subcontractor. 



De=ailed Dvni?n~ of the.. ~D'J by. 
the Subcon~rac=or Q2hase l-D) 

Chemico is currently working to complete =he de=ailed design of 

the PDU. Initially, Battelle will have several s~aff members working with 

Chemico to es=ab]ish the final design basis and the general fl~¢sheet for 

the PDU. It is planned that the Battelle Project Engineer will be in 

residence on March 1 at the contractor's site to act as liaison and expedite 

approvals to the extent required. Major activity on the detailed design 

aspect of the PDD is anticipated in =h~ forthcv-ming r 3erring period. 

Coal Source Select~on 

It is anLicipated that selection of a supply of the coal for the 

PDU will be completed during this reporting period. 

Pre!im-narv Characterization Sr.udies 

Studies to chemically, ~hermally, and mineralogically analyze 

and characterize coal from the specific source selected as the major supply 

will be conducted. These studies will include continued atmospheric 

fluidized-bed operation~ boKh to produce ash agglomerates for fluidization 

studies and to examine the behavior of caking coal fed to a fluidized bed 

operating under conditions similar to the 9DU. 
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INTRODUCTION 

This second progress  r epo r t  covers  work completed by B a t t e l l e  

on the  Coal C a s i f i c a t i o n  Program dur ing the pe r iod  February  15-March 15. 

Inc luded  are a n t i c i p a t e d  expend i tu re s  f o r  tbe remainder  o f  ehe program 

and a d e s c r i p t i o n  o f  work to  be conducted dur ing  the  nex t  r e p o r t i n g  p e r i o d .  

WOE COMPLETED 

Deta i l ed  E~gineer in~ Design of t.he PD U 

Chemico has prepared process f low diagrams, prepared r e q u i s i t i o n  

spec i f i ca t i ons  f o r  some items of equipment , and has developed a new p lo t  

plan for  the FDU. Several work/ng sessions have been held between B a t t e l l e  

and Chemico to coordinate the Chemico work. One session concerned the 

transfer of solids between the  burner and gaslfier of the PIE. F. Zenz 

(consu!cant to Battelle) and L. Rice from C. F. Braun participated. 

Also d ~ t n g  this reporting period, R. Adams has been asslgned 

as the Battelle Project Engineer for liaison between Battelle and Chemlco 

to expedite approvals;  he has establ ished an o f f i c e  at Chemico's head- 

quarters. E. Adams is now assisting Chemlco in the study of the Mest 

3efferson site and in the coordination between Chemlco and Battelle. 

9¢ 
Particular emphasis on lonE-term delivery items. 



We have also prepared a modified hydraulic balance for the 

burner-gasifier solids transfer system and a preliminary process control 

methodology for the PDU operation. Engineering calculations have also 

been completed on the segregation of solids in the gasifier vessel and 

on the possibility of temperature excursioni in case of accident during 

operation. 

Coal Acquisition 

Discussions were held with Island Creek Coal Company about 

acquiring a l~-sulfur, Eastern bituminous coal for the PDU operation. 

A half-ton sample of the Island Creek Coal was supplied for tests at 

Battelle. 

Arrangements are being made to furnish samples of the Island 

Creek Coal and of a Pittsburgh No. 8 coal to pulverizer equipment suppliers 

for testing. 

Coal Characterization 

Bench-scale fluidized-bed experiments were continued to (1) 

examine the possibility that the caking coal to be used will require pre- 

treatment prior to gasification, and (2) produce ash agglomerates from 

the Eastern bituminous coal to compare with previous experience. This 

work is in progress. 

Work Related to the Environmental Impact of the PDU 

Further contac~ and discussions regarding the planned operation 

at West Jefferson have been held with the State ETA. We intend to prepare 

a statemenn for the State ETA of the PDU program of operation. 
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SCHEDULE AI~I) EXPENDITURES 

A proposed schedule  f o r  the program was p resen ted  in  the  f i r s t  

monthly p rogress  ~epor t .  Table 2 o f  the f i r s t  monthly was a bar  c h a r t  

shooing the esclm~c~d race  of expendlCure by B a t t e l l e  and B a t C e U e ' s  sub- 

c o n t r a c t o r  (Che~co)  dur ing  the remainder  o f  1973. F igure  1 of  t h i s  r epo r t  

is  an expansion o f  Table 2 in  the f i r s t  monthly and i n d i c a t e s  es t imated  

expend i tu res  month-by-month over the d u r a t i o n  of  the program. No changes 

are expected in  the ove ra l l  schedule. 

As of March 1, the l a t e s t  date f o r  which accumulated expendi- 

tures have been comp~led, a t o t a l  of $100,547.17 has been expended on the 

program by B a t t e l l e  . An add i t i ona l  $20,000 is  estimated to have been 

spent by Chemico as of  March 1. The February expenditures by both Ba t t e l l e  

($17,050.46) and Chemico are lower than those predicted i n  Figure 1. The 

reason fo r  the lower- than-predic ted expenditure re la tes  to  delay in  

achieving final contracts with OCR and a subcontract agreement be~een 

Battelle and Chem£co. 

W O R K ~  FOR NEXT P~PORTING PERIOD 

Report  on Phase I-A 

The Phase I-A r e p o r t  w i l l  be completed and submi t ted  du~£u8 the  

coming r e p o r t i n g  pe r iod .  

De ta i l ed  I)esi~n o f . t h e  PDU by 
the  Subcon t rac to r  CPhase I-B) 

A c t i v i t y  on the d e t a i l e d  design of the PDU by Chemico l~ to 

con t inue .  I t  is  expected t h a t  s e v e r a l  o f  the  B a t t e l l e  s t a f f  w i l l  a c t i v e l y  

work wi th  Chemico in  p rov id ing  inpu t  to the f i n a l  des ign .  

In  the f i r s t  p rogress  r e p o r t ,  cumula t ive  e~pend i tu t e s  to  February  1 were 
r epo r t ed  as $83,675. More complete ~ccouncing i n d i c a t e s  t h a t  only  
$83,496.71 had been expended as of ~-~',~ da~.e. 
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Xn c o n j u n c t i o n  with the  d e t a i l e d  des ign  i t  i s  a n t i c i p a t e d  t h a t  

s p e c i f i c a t i o n s  on s e v e r a l  i tems of  equipment w i l l  be i s sued  by Chemlco. 

Also  f o r  c e r t a i n  l ong - t e rm d e l i v e r y  items of  equipment ,  purchase  o rde r s  

may be i s sued .  

It is expected that the PDU design will have advanced, during 

the next reporting period, to s point where R. Adams will spend approxi- 

mately 3/5 of his time at Chemico's offices for the purpose of expediting 

approvals and providing the necessary coordination between Chemlco and 

Battelle. 

Small-Scale Fluidized-Be,,d 
Burner-Gasifier System Assembl 7 

As a portion of Phase iI-A-3 of our proposal, it was planned 

that a small-scale fluidized-bed assembly would be fabricated. Considera- 

tion is be:ng given to the fabrication frcm glass of rough-scale models 

of the PDU burner and gaslfier. When the assembly is complete it should 

be possible *.o better determine the influence of operating parameters on 

the segregation of solids in the gasifier and to examine the solids circu- 

lation between vessels. It is expecte4 that the glass system may be 

assembled and initial £ests completed during this reporting period. 

Other Activities 

I t  /~ expec ted  t h a t  o t h e r  a c t i v i t i e s  which have a l r e a d y  been 

initiated will be pursued du r ing  the  forthcom&ng r e p o r t i n g  period. For 

example, we plan to pursue with Island Creek Coal Company the possible 

supp ly  of  c o a l .  We a l s o  p l an  =o adv i se  the S t a t e  o f  Ohio EPA of  our 

p l a n n i n g .  It i s  a l s o  our i n t e n t i o n  Co con t inue  t he  coa l  c h a r a c t a r i z a r . t o o  

work o f  Phase I I -A .  
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INTRODUCTION 

This t h i r d  p rogres s  r e p o r t  d e s c r i b e s  work completed by B a t t e l l e  

on the Coal Gasification Program during the period March 15-April 15. 

Included are estimates of expenditures for the period, cumulative expendi- 

tures to date, and a description of work to be done during the next 

reporting p e r i o d .  

WORK COFRLETED 

Contrac tun I 

The c o n t r a c t  bet~-een OCR and Ba t t e l l e -Co lumbus  was f u l l y  n e s o t i a t e d  

and signed during this reporting period. Negotiations were also held 

between Battelle and Chemico concernin E the subcontract ~or the detailed 

engineering design and installation of the PDU. Ch~£co is revi~-ainE the 

subcontract draft proposed by Battelle. Based on review with Chem£co of 

this draft, it appears that there are no major points of difference al~ 

we anticipate that a revised document will be submitted to OCR for the 

required revie~ and approvals within 2 weeks. 



Det@iled En~ineerin~ Design,gf the ~DU 

Chemico Activity 

A new schedule of activities has been prepared by Chemico. This 

schedule generally complies with the one stipulated in the subcontract 

draft. 

The Chemico schedule is shown in Table 1. There has been some 

delay in the first tx¢o items on the schedule due to delay in execution of 

the contracts. Chemico is n~ rapidly scaling up uo full effort and it 

is expected that they will be on schedule after the middle of this month. 

Chemico has been concentrating~ since the first of April~ pri- 

marily on the development of specifications for the more critical i=ems 

of equ/pment such as the coal preparation equipment, compressors, and 

the Burner and Gasifler vessels. They have prepared and submitted pur- 

chase specifications for three i~ems of equipment. Purchase specifications 

for most of the other items of critical equipment have been prepared but~ 

as of this date, they have not been issued. It is expected that Chemico 

will place the orders By Hay 31 as scheduled. 

Because preparation of final process flow diagram details is 

less critical to meeting the overall schedule, less emphasis %,as placed 

on their preparation. The preliminary fl~¢ diagram= prepared by Chemico 

based on those in the Bid Package are new being revised and modified to 

represent the final design of the PDU. We expect the issuance of these 

and corresponding data sheets during the next few weeks. 

In addition to equipmenz specifications and fl~.#sheets, Chemico 

is developing a plan for equipment location within and in the vicinity of 

Batcelle's Bu£1ding JS-2. Also, elevation drawings are being prepared for 

some of the more critical sections of the PDU uo ~ssisC in the specification 

of foundations and structural supports. 

~r 
Ttem~ of equ£lmeat l i k e l y  to  be long-I:erm de l ivery  i tems. 
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TABLE 1. 

Item 

CHEMICO S CHEDb-LE 

To 5e Completed By 

Process Flow Diagrams and Data Sheets 

Requisitions for Critical Items 

Preliminary Site Layout 

Preliminary Process P & I's 

Purchase Orders for all Critical Items 

Structural Steel Design 

Electrical Equipment Requisition 

Instrumentation Panel Board Requisition 

Instrument Requisitions 

Foundation Drawings 

Start of Construction (Foundations) 

Rcquisitions for Nonc:itical Items 

Production Design Engineering and Service Flow Sheets 

Start of Structural Steel Erection 

Purchase Orders for all Noncritical Items 

Final Piping Drawings 

Piping Requisitions 

Final Process P & I's 

Power and Lighting Drawings 

Foundations Complete 

Start of Equipment Installation 

Structural Work Complete 

Electrical Subcontract Requisition 

Start of Piping InsLal lat ion 

Start of Electrical Installation 

Start of Instrumentation Installation 

Equipment Installation Complete 

PDU Completed 

I n i t i a l  S ta r t -Up  

April 15, 1973 

April 20, 1973 

May 18, 1973 

May 31, 1973 

May 31, 1973 

June I, 1973 

June I, 1973 

June 15, 1973 

June 29, 1973 

June 29, 1973 

July 6, 1973 

July 15, 1973 

Ju ly  27, 1973 

August 10, 1973 

August 15, 1973 

August 24, 1973 

August 31, 1973 

August 31, 1973 

September 7, 1973 

September 14, 1973 

September 14, 1973 

September 21, 1973 

September 21, 1973 

October 12, 1973 

October 26, 1973 

November 17, 1973 

December 28, 1973 

January 15, 1974 

January  16, 1974 
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Battelle Activity 

E. Adams, the Battelle Project Engineer, has been spending approxi- 

mately one-half of each week at Chemico's office since lace in .March. In 

addition to this technical liaison activity~ information has been obtained 

and a procedure established which will permit virtually continuous monitor- 

ing of Chemico's e-~penditure on this program. Because the schedule will 

entail high e~penditures within a short period, a continuous monitoring of 

the contractor's costs is to be m-~intained by }iT. Adams. 

The Battelle project staff has been providing input to the final 

detailed design when required. The mechanism for ~uch input has been 

through technical meetings bet~een Chemieo and Ba~telle engineers at which 

specific sections or items of equipment in the PDU are discussed and 

decisions are made. Sessions have beer hold on the coal pulverization 

equipment~ process control~ and the Burner-Gasifier hydraulic design, it 

is our intention to request the participation of C. r. Braun and Company 

in discussions of certain aspects of the PDU. 

Coal Acquisition 

Discussions were previously held with Island Creek Coal Company 

about acquiring a lox#-sulfur, Eastern bituminous coal for the PDU operation. 

A s~mple of the Island Creek Coal identified as being from the Pevler Hint 

in Eastern Kentucky was obtained. Subsequent ex-per~ments with =he coal 

confirmed that it had very high ash fusion temperatures (e.g. 3 initial 

~=ftening greater than 2700 F). Based on limited bench-scale, fluidized- 

bed ex~er~ments~ the Pevler coal ash is not readily agglomerated at 

temperatures in the range 1950-2200 F. On the other hand, similar experi- 

ments recently made with Pittsburgh No. 8 coal confirm that operation in 

the self-agglomerating burner is as would be predicted based on earlier 

e.~periments at Battelle. We, therefore, are basing our final design o n ,  

and planning initial operation with, Pittsburgh No. 8 coal. 

We plan to explore the possibility that the coal for the PDE can 

be acquired on a donated or cost basis. Any assistance that OCR might 

provide on ~h£s would be most helpful. 



Coal Characterization 

Bench-sca le  exper iments  wzre made and t he se  e s t a b l i s h e d  chat  t he  

behavior of a recently received sample of Pittsburgh No. 8 coal in a 

self-agglomeratin E fluidized bed is in conformance with previous experi- 

ence at Battelle. Stable operation of the bench-scale combustor was 

observed over time periods of several hours in the temperature range of 

1920-2050 F and the operations probably could have been sustained 

indefinitely. 

We have initiated experiments to compare the processin@ of "non- 

pretreated" coal and "pretreat~d" coal. In the first experiments, non- 

pretrea~ed Pittsburgh No. 8 coal was fed to a bench-scale fluidized bed 

of sand at rates per unit of cross section and temperatures similar to 

those planned for PDU Gasifier operation. Nitrogen rather than steam 

was used ~ the carrier gas. It is believed that this is a more severe 

condition with respect to caking than will exist in the PDU Gasifier. 

Excessive tar formation was observed in all eA~erimer.ts and the feeding 

of the nonpretreated coal could not be sustained. 

A quantity of the Pittsburgh No. 8 coal has been pretreated under 

conditions similar to those planned for the PDU. It is our intention to 

repeat the above experiments using the pretremted coal. 

Associated with coal characterization studies were tests conducted 

by the ~illians Patent Crusher and Pulverizer Company. These were made 

at the William~ facility in St. Louis, Missouri, usln E laboratory-stale 

roller mill equipment on both Pittsbur@h No. 8 and Pevler coals. The 

purpose of the tests was to determine if the desired split in size frac° 

tions could be slmultaneously obtained with the Williams equipment. The 

results of these tests which were witnessed by Battelle and Chamico are 

currently being evaluated. 

Repor t  on Phase I-A 

~ e  Fuase I-A ~ e p o r t ,  cons is t l r~g  o f  a d e s c r i p t i o n  o f  a c t i v i t i e s  

a s s o c i a t e d  w i t h  cbe p r e l i m i n a r y  PDU des ign  and equipment s e l e c t i o n ,  p r e -  

p a r a t i o n  o f  t h e  Bid Package,  and e v a l u a t i o n  o f  b ids  i s  in  the  f i n a l  s t age s  

o f  d u p l i c a t i o n  and p r e p a r a t i o n .  We p ian  to  i s s u e  the  r e p o r t  by A p r i l  25, 1973. 



Small-Scale F!uidizad-Bed Burner- 
Gasifier System Assembly 

The units of a wozking model* in glass of the Burner and Gasifier 

have been fabricaEed. We are in the process of making the assembly. 

Wqrk Related to the Environmental Impact of the PDU 

A statement was prepared and transmitted to the Office of the 

Director of Ohio's Environmental Protection Agency outlining the calcu- 

lated inputs and outputs, program of operation~ location, and the 

measures to be taken by Battelle to protect the environment.° Our plans 

were discussed ~,~ith the Director and his staff. Additional discussions 

will be held with EPA after they have reviewed our stanement. 

We are planning to file the necessary documents for applying for 

a permit to operate the planned stack. To facilitate this filing the 

services of the Property Managemeut Group at Bat=ella-Columbus are to 

be used. This group has filed the required papers and obtained permits 

for other experimental developments at the West Jefferson site. 

SCHEDULE AND EXPENDITURES 

The latest date for which accumulated expenditures have been 

compiled was April 1. The total cumulative expenditure by Battelle- 

Columbus as of that date is $121,775, and that estimated ~ by Chemico 

is $29,000. The combined expo.nditure is about 3.7 percent of the total 

budget. 

As noted in a previous section, it appears that there will be a 

minor delay in Item 1 and item 2 of the Chemico ~ork which is withiu 

. j  - -  , . ,  , 

* The model scale is approximately 1.5 inches equals one foot. 

** In the absence of a fully negotiated subcontract, Battelle has not 
received billings from Chemico. 



Phase I of t h e  overall program schedule (see the schedule in t h e  First 

Monthly Progress Report). We do not believe t.hat the delay is serious 

and we do not expect any problems in meeting the scheduled start-up date. 

Battelle-Columbus work underway in Phase II is ahead of schedule. 

In general, the cumulative expenditures are less than what ,aas 

originally anticipated at this time. Expenditures by Chemico for March 

are substantially less than were estimated and the Battelle expenditure 

is about as estimated (see previous progress reports). 

WORK PL%NNED FOR NEA'£ REPORTING PERIOD 

Detailed Dqsi~n of the PDU by the Subcontracto T (Phase I-B) 

It is expected that the work at Chemico will continue in accord- 

ante with the schedule of Table i. Battelle's staff will continue to 

work actively with Ch~.~.ico to provide input for the detailed desigu. 

During ~he next reporting period a meeting is scheduled with 

the Operating Committee of OCR. It is expected that the progress to 

da~e on the detailed design can be reviewed in as much depth as desired 

at that time. 

Studies in the Glass Model 

Assembly of the scale  model of the Bu_--ner-Gasifier System will 

b e  completed and experiments will b e  started in this system. The objec- 

tive of the experiments will be to examine the circulation of solids 

between the Burner and Gasifier and the segregation of solids in the 

Gasifier. 

Other Activities 

We w i l l  con t inue  the exper iments i n  bench-scale f l u i d~zed  beds 

concerned w i t h  producing ash agglomerates, Several  t es t s  w i l l  be made 

w i t h  p re t rea ted  coa l .  A c q u i s i t i o n  of  coa l ,  and f u r t h e r  d i scuss ions  

regarding environme_~tal impact, will be pursued. 
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INTROD. CT IOn, 

This progress report describes work completed by Battelle o n  =he 

Coal Gasification Program during the period April 15 - l-~y 15. included 

are estimates of expenditures for the period, cumulative e~cnditures =o 

da~e~ a~ estimate of the current s~atus of the work with respec= to the 

program schedule, and a desczip=ion of work planned for the next reporting 

period. 

WORK COMPLETED 

Contrnctual 

The subcon=rac~ between Battelle and Chemico for the detailed 

engineering d~sign~ construction, and installation of the PDU was negoti- 

ated to the satisfaction of ourselves and Chemico during this reporting 

peziod. The subcontract has been sent to OCR and AGA for the necessary 

~evieu and approval. 



De~gi]ed En~ineer!n~ DesiKn of the PDU 

Chemiec Activity 

Chemico's schedule as presented in the third monthly progress 

report is repeated here foz convenience. It was noted in the previous 

monthly report that some delay was being experienced in the first ~o 

schedu~d items. The curren~ statu~ of these items is as follows: 

• P~cess Flo~ Diagrams and Da~a Sheets. This i~em was 

scheduled to be co--Tleted by April 15. The Process Flo~ Diagrams and 

data sheets were issued by Che.mico on ~y Ii. Chezieo explained that 

the delay in issuance of the Process Flow Diagrams was due to thai: 

desire to place more available manpower on the development of the engi- 

neering details necessary for the preparation of requisitions for some 

of the critical equipment items ~. 

• Requisitions for Critical Items. Most of the requisitions 

for critical items of equipment have now been prepared. A major excep- 

tion is the requisition for the Burner and Gasifier vessels which Chemico 

has informed us is now being prepared and will issue by mid-Mmy. 

As of the first of May, requisitions for 29 its~ns on the equip- 

ment list had been released by the engineering grou;s at Chemico for 

preliminary bids. In a number of cases a requisition covers more than 

one equipment item. These requisitions are at various stages of their 

cycle: Some have been reviewed by Battelle and have been issued to 

vendors and initial quotations received, others still reside in the 

purchasing offices of Chemico. 

* Items of eq,~ipment likely to be long-term delivery items. 



TABLE I. CHEMICO SC}~DULE 

Item To Be Completed By 

Process Flow Diagrams and Data Sheets 

Requisitions for Critical I~c ,s 

Preliminary Site Layout 

Preliminary Process P & I's 

Purchase Orders for all Criticsl Items 

Structural Steel Design 

Ele=trical Equipmen: Requisition 

instru ,ntation Pa:-el Board Requisition 

Instrument Requisitions 

Foundation Drawings 

Start of Construction (Foundations) 

Requisitions for h'oncritical Items 

Production Design Engineering and Service FI~-7 Sheets 

• Start of Structural Steel Erection 

Purchase Orders for all Noncritical Items 

Final Piping Drawings 

Piping Requisitions 

Fiual Process ~ & I's 

Power and Lighti?~ Drawings 

Foundations Ccmplete 

Start of Equipm~n~ Installation 

Structural Work Complete 

Electrical Subcontract Requisition 

Start of 9iping Installation 

Start of Electrical Installation 

Start of Instrumentation Installation 

Equipment Installation Complete 

PDU Completed 

Initial Start-Up 

April 15, 1973 

April 20, 1973 

May 18, 1973 

May 31, 1973 

May 31, 1973 

June 1, 1973 

June I, 1973 

June 15, 1973 

June 29, 1973 

June 29, 1973 

July 6, 1973 

Ju'y 15, 1973 

July 27, 1973 

August I0, 1973 

August 15, 1973 

August 24, 1973 

August 31, 1973 

August 31, 1973 

September 7, 1973 

Septembez 14, 1973 

September 14, 1973 

September 21, 1973 

S~ptember 21, 1973 

October 12, 1973 

October 26, 1973 

November 17, 1973 

December 282 1973 

Janua: y 15, 1974 

January 16, 1974 
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In spice of the initial delay in some items of the schedule, 

in part due to the delay in selection of Chemico as the PDU subcontractor, 

there is every indication Ehat the Chemico activity will be eli schedule by 

the end of b~y. 

Through their adjustment of some priorities, Chemico has been 

able to devote more ~ime to activities which are further down on their 

schedule and, as a consequence, are probably further alon E at present than 

might othe~#ise be surmized. The ~_atus of the other items early on the 

Chemico schedule appears to be as follows: 

• FTelimina~: Site Layout. It appears that the necessary 

decisions regarding the site layout have been made. It is currently 

ezpectcd that this i~e~ will be completed on schedule. 

o Preliminary Process P&l's. First draft P&l's for Sections* 

300, 400, 500, and 600 of the PDU ware submitted to Battelle and to C. F. 

Braun for revie~o and ¢o=~nent. Sections i00 and 200 are being discussed 

with potential pulverizer suppliers. A review session regardir~ process 

control wa held between Battelle and Chemico on May 3, at which Braun's 

as well as Batt~lle's comznen~s were discuss=d. Modified, preliminazbj 

P&l's are being developed by Chemico based on this meeting. Assumln~ 

that no unexpected problems develop in the review process, this item 

should be cot.plated by the scheduled date of May 31. 

• Purchase Orders for All Critical Items. The orders for all 

equipment items considered critical are scheduled tO be issued by D~y 31. 

As of the present time, it must be recognized that there could be slippage 

in the de=dline for this item, although this would not necessarily delay 

the PDU completion. Chemico is experiencing delay in receiving the desired 

*The section numbers and the corresponding descriptive section names are 

Section 

I00 
200 
300 
400 
500 
600 

Name 

Coal Receiving and Storage 
Coal Preparation and Grinding 
Coal Prctreatment 
Coal Feed System 
Coal GasificacT~n 
~as Treatment. 



~hree quotations on some o f  t'.: equipmunt i~ems. For e::amplu, as of the  

l a s t  r e p o r t  f rom Chemico,  on ly  one b id  had been  r e r c i v e d  on the  c o : , l  

grinding package. 

The first request for approval of an equipment item, that for 

the compre,~aars, ~.'ns for~:arded co 0CR by Battelle on Al~ril 2?. Every 

effort ~ill be made to get the desired bids for other equipment as ;epiC!.': 

as possible, ~o submit the authorization requests vxpedit'ously, and r.o 

issue th~ purchase orders a~ the ear!i~s'~ po-~sibl~ da~e. To czpcd£~'c 

purchases Battelle will, if necessaD', purchase- items directly* and mn:-e 

an appropriate modification to the subcon~.rac~ la~er. Pr[or[,y ..:ill be 

giv=n to those i."e_ms expecrc~ ao be mos~ critical to ~he eo;,:?le~.ion 

schedu !e. 

Structural Steel ~.si.-n. This inc.--, is sch~4u!ed ~'o be com- 

p l e t e d  by June I. According ~o Ch...mico, delivery sche~u!es on fabr£c~ 

steel in ma.-.y areas o f  =he country :re become much more critical d-:r'..-g 

z:he past month. Battelle and Che. -co are aEtemp~;ug to de~ermir,~ if this 

is true in Central Ohio. At Ehis pain:, most of the decisions c,.'~zical 

=o the structure, to be ,~.ade by Battelle and Ch~'~..ice, have been mad.2. 

Some of =he structural details., ho-~e'.'er~ %#III dep=nd tlpon =he receipt of 

certified engineering dra~:ings from the equipment suppliers. If the 

issuance of purchase orders is delayed, this could delay the completion 

of str~ "~ural gra~.~ings and the ordering and delivery of the fabricaEad 

steel. A.n attempt will he made to minimize =he possibility of an)" suzh 

delays by hate=lacing =he ste~l fabricatins orders on the basis of unit 

prices and then furnishing the drawings for the fabrication of indix'idual 

section assemblies as rapidly as the necessary de=ai."Ls are available. 

* ~nis could become necessary if final approvals of the subcontract ::ere 
delayed and vendors ~ou!d be unwilling to commence work undur a letter 
of intent. Of course, any such pureha~eg would he a.~ recomme**ded by 
Chemico and approved by 0CR aud AGA. 
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Report on Pha~e I-A 

The repo=L, ~hich consists of a description of activities 

underta,;en in Phase I-A of the proEram whic l. culminated in selecLion of 

~hc enginet.ring contracaor to build the PDU, was issued during this 

report Lng perlod. 

Small-Scale Flu~dized-.Ded Burn<r- 
Gasifier System Assembly 

A ~orhing model of the Burner-Gasifier System has been 

installed. !q~e mode! is a 1/S-scale model of the Burner-Gasifier 

System and is fa',r~catcd from glass and plastic. Lnitial tests have 

been made =o attempt simu!a=io~ of PDU flow rates. These tests are 

con~inuiug and ~a expect ~o perform some controlled experlmen=s 

within the month. 

Work Related to Enviror.mental 
Impact of t h e  9DU 

We are beginning to prepare the necessary documents for 

application for a permit to operate a stack at West Jefferson now that 

completed Process Flow Diagre~s have been received. 

SCHEDULE AND EXPENDITb~ES 

The latest date for which accumulated expenditures have been 

compiled is !lay 1. The total cumulative expenditure by Battelle is, as 

indicated on the Task Cost and Manpower Projection Char~ (Table 2), 

$141,467. Inasmuch as the subcontract has not bean fully negotiated yet, 

~:e have not received billings from Chemico. They estimate their total 

cumulative expendi"u;es oii the program, as of April i, to be $50,000° 

Therefore, the combined cumulative expenditure is about $192,000, or 

about 4.7 percent of the total bL:dgct. 
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COSLS roy tt'c];,ical services ~[ivi:;ion personnel were inadvenLuntly v;.:r.luL:ed 
fz'L,,~, [[m diYu~'£ l-',b~r ;m4 ove~'M:ad caLugcry in this report. A revised ]'ask 
Co~u and l.la::po:.'ci- P!'oj~ctiu;, Cha1*~ ~.~ill he. foz-thcomiu;% within 7 days. 



At pre::~.:~, wc see no r=ason ~.'hy th~ overall p:-,,gram sch¢o,h,]e 

contained in our First i-~- !}" Plogress Rep .rt %~i11 not be adher:'cd .~o. 

I..'OEK PI~%XNED FOR YHE I~EXT REPORTING I~ERTOD 

It is Expected that the Chem[¢o work ~cill contfnu~, in general 

conformance l:ith the schedule of Tablc i. Bat=elle's staff rill continuo 

a~.tive!y ~:orking wi=h Chemico to =xpedite design and ins.'allatio~l of =he 

PDU. 

The meeting with the Operating Co.-~n...i~'tee of OCP,~ originally 

scheduled for M3y 3, failed to materilize. It is now e.-:pected that the 

meeting will be held during the ias~.er par. ~ of Fhy. 

addition to th~ work related Ko monitoring the design and 

i.nstalletior~ of the PDU, .Battelle ".~ill continue other ac=ivities no=ed 

i*% this repot= which are already in progress, 
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INTEODUCTiONAND PROJECT OBJECTIVE 

Th-i~ p r o g r e s s  r e p o r t  d e s c r i b e s  work completed by B a t t e l l e  on 

the Coal Gasification Program during the period May 15-June 15. The 

section which follows is the technical section. ~ne Administra~ive and 

Financial section is app-_haled. 

The general objective of the current contract is development of 

a t~o-stage fluidizedobed process utilizin E a self-agglomeratiu E fluidized- 

bed burner as part of a practical and economical method for produciu E 

synthesis gas (a mixture of hydrogen and carbon monoxide) from coal. The 

developed process is to he useful as a part of a synthetic pipeline-gas 

producing system, as a fuel gas system, or for other purposes. 

Pursuant to the general objective, a 25-ton-a-day of coal Process 

Development Unit (PDU) is to be erected and operated and the following 

aspects of the process explored: 

m The operability of a self-aE~lomerating flu£dized-bed coal 

burner operating on an Eastern bitumiuous coal under pressure 

and using air for combustion. 

• The mechanical feasibility of continuously circulating a 

burden of hot-ash aEg!omerates between fluidized-bed burner 

and fluidized-bed gasifier vessels at I00 psig of pressure 



and the  r a t e s  and t e m p e r a t u r e s  r e q u i r e d  f o r  e f f e c t i v e  h e a t  

t r a n s f e r .  

• The o p e r a b i l i t y  o f  i n t e g r a t e d  f l u i d i z e d - b e d  b u r n e r  and 

g a s i f i e r  v e s s e l s  b o t h  f ed  by  E a s t e r n  b i t u m i n o u s  c o a l  ( o r  

c h a r  in  t h e  c a s e  o f  t h e  b u r n e r )  and o p e r a t i n g  a t  lO0 p s i g  

o f  p r e s s u r e .  The g a s i f i e r  i s  t o  be  f l u i d i z e d  by  s t e a m  a n d  

t h e  e n d o t h e r m i c  h e a t  o f  g a s i f i c a t i o n  i s  t o  be  p r o v i d e d  by 

t h e  c i r c u l a c ~ u g  bu rden  o f  " .oC-ash a g g l o m e r a t e s .  

• The o p e r a b i l i t y  o v e r  e x t e n d e d  t i l e  p e r ~ d s  o f  a p o v e r -  

r e c o v e r y  t u r b i n e  u s i n g  h o t ,  g l u i d i z e d - b e d  b u r n e r  e f f l u e n t  

g a s e s  as t he  t u r b i n e  working f l u i d .  

@ The f a c t o r s  which  i n f l u e n c e  t h e  l o n g - t e r m  o p e r a b i l i t y  o f  t h e  

p r o c e s s .  I n c l u d e d  i s  to  be  t h e  g e t h e r i n g  o£ d a t a  on a l l  key  

p r o c e s s  v a r i a b l e s  and t h e i r  a f f e c t  on -.he c h a r a c t e l : i s t i c s  o f  

t h e  p r o c e s s .  

C o n c u r r e n t  w i t h  o p e r a t i o n  o£ t h e  PDU, s u f f i c i e n t  p r o c e s s  d a t a  

and i n f o r m a t i o n  w i l l  be  a c q u i r e d  t o  p e z m i t  s c a l e - u p  o f  t h e  p r o c e s s  t o  i t s  

n e x t  l o g i c a l  s t a g e  o f  d e v e l o p m e n t .  

Dur ing  t h i s  r e p o r t i n g  p e r i o d ,  work c o n t i n u e d  b y  ~ o  on 

d e t a i l e d  e n g £ n e e r i n g  d e s i g n  o f  the  PI)U and p r o c u r e m e n t  o f  e q u i p m e n t .  The 

B a t t e l l e  p r o j e c t  s t a f f  h e l d  s e v e r a l  work in  8 m e e t i n g s  w£th  Chemico;  t h e  

p u r p o s e  o f  which  wns co make o u r  i n p u t s  t o  ehe  f i n a l  d e s i g n  o f  t h e  PDU. 

T e s t  work was i n i t i a t e d  a t  B a t t e l l e  on t h e  s c a l e  model  o f  t he  B u r n e r -  

G a s i f i e r  Sys tem and s e v e r a l  q u a l i t a t i v e - t y p e  e x p e r i m e n t s  were  made .  

A c t i v i t y  by ~ - a t t e l l e  on s u b j e c t s  p r e v i o u s l y  i ~ t i a t e d ;  f o r  e x a m p l e ,  c o a l  

a c q u i s i t i o n ,  a l s o  c o n t i n u e d .  

Dur in  8 t h i s  r e p o r t i n g  p e r i o d ,  B z 1 ~ e i ! e  was a d v i s e d  by  Chemico 

t h z t  t h e  J a n u a r y  15, 1974,  d a t e  f o r  c o m p l e t i o n  .~£ a l l  componen t s  o f  t h e  

PDU c a n n o t  be  m e t .  We a r e  work ing  w i t h  Chemico to  d e v e l o p  a ne~ s c h e d u l e  

i n c o r p o r a t i n g  a s e q u e n c e d  s t a r t - u p  o f  componen t s  o f  t h e  PDU b e g i n n i n g  i n  

mid J a n u a r y  1974. The ~ n f l u e n c e  o f  d e l a y  ~n t h e  f i n a l  c o m p l e t i o n  d a t e  o f  

t h e  PDU on t h e  c o m p l e t i o n  d a t e  o f  ehe o v e r a l l  B a t t e l l e  p r o g r a m  i s  be / r ig  

evaluated. 



WORK COMPLETED 

Contractual 

The subcontract between Battelle and Chemico for ~he detailed 

design~ construction, and iustaLRtion of the PDU was submitted to OCR 

an~ AGA for review .and approval during the previous reporting period. 

Due to subcontract modificatioDs requested by AGA, formal approval has 

not yet been received. Based on the Sponsors' Telex authorization of the 

expenditure of funds, Chemico was authorized by Battelle to cou=niu funds 

up to $900,000. 

Detailed En~ineerin~ Design of the PDU 

Chemico,,, Act ivity 

Chemioo's schedule as presented in the third monthly progress 

report is repeated in this report in the "schedule" subsection as Table 

1A. The current status of earl), items on the schedule is as follows. 

• Process Flow Diagrams and Data Sheets. The Process Flow 

DiaErams were issued by Chemico on May ii. Based on simultaneous and 

independent reviews of th-- Process Flow DiaErams by Battelle and C. F. 

Braun, sugEestions were made which will result in minor chanEes in these 

diaErams. Chemlco is in the process of evaluating these sugsesticns and 

making modifications. Revised Precess Flow DiaE/ams are expected soon. 

m _Re. qulsitions for Critical Items. In the prior monthly 

report, it was noted that requisitions for most of the critical items of 

equipment had been prepared. A major exception was the requisition for 

the Burner and Casifier vessels. This requisition was issued by Chemieo 

during the week of Fay 13. 

Items of equipment requiring more than 16 weeks for deliver>'. 



I+ 

In some i n s t a n c e s  it has been nece s sa ry  to  re issue modified 

requisitions based on the reviews o£ Battelle and C. F. Bra~n. It is 

our understanding that essentially all o£ the requisitions for czltical 

l t a ~ s  o£ equipment have e i t h e r  been sen t  to  vendors  or  w i l l  be by June 22. 

• ..PreliminarY S i t e  Layout .  

agzeed upon by Chemico and B a t t e l l e .  

t h i s - w e e k  by B a t t e l l e .  

A p r e l i m i n a r y  s i t e  l ayou t  has been 

The p r e l i m i n a r y  l a y o u t  was approved 

• Pze!~ninar 7 Process P & I ' s .  A revle~ session wi th  Chemico 

vas held on Hay 24 concerning the P & T 's .  The P & T'S examined at  chat 

t ime were m o d i f i c a t i o n s  i n c o r p o r a t i n g  B a t t e l l e ' s  and C. F. Braun ' s  zemarks 

o£ Hay 3 on the  f i r s t  d r a f t  P & l's. Additional modlflcaclons were made 

Co the  drawings a v a i l a b l e  on Hay 2& and Chemico i s sued  t h e i r  p r e l i m i n a r y  

P & l ' s  f o r  examina t ion  by B a t t e l l e  on June 8.  

• Purchase Orders f o r  Al l  C r i t i c a l  I tems.  A purchase  o r d e r  

f o r  the  p r oce s s  a i r  compressors  was i s sued  on Hay 17 to  I n s e z s o l l  Rand. 

No other  purchase orders have been placed. Quotations from suppl iers  o f  

c o a l  p u l v e r i z e r s  and o f  l ock  hopper  v e s s e l s  have been zecelvmd and C h o i c e  

i s  in  t h e i r  f i n a l  s t akes  o f  b id  e v a l u a t i o u  f o r  t he se  i t ems .  

The p l a c i n g  o f  o r d e r s  f o r  c r i t i c a l  i t e~5  o f  equipme~t i8 con-  

s ide~ed  o f  major  JJapoz~ance co m a i n t a i n i n g  the  p r e s e n t  s c h e d u l e .  

• S t r u c t u r a l  S t e e l  D e s ~ n .  Chemtco i s  makin8 a p r e l / a i n a r y  

detezuLinat ion  o f  the  s t r u c t u r a l  s t e e l  r equ i r emen t s  to  pexz~t  s t e e l  b~Icl/ng 

by l o c a l  s t e e l  f a b r i c a t o r s  and e r e c t o r s  on a u n i t  b a s i s .  1he development  

o f  the  d e t a i l e d  s t r u c t u r a l  d e s i g n  i s  a l so  p r o c e e d i n g .  

• E l e c t r i c a l  Equipment R e q u i s i t i o n .  I t  i s  expec ted  t h a t  

r e q u i s i t i o n s  f o r  c r i t i c a l  i tems o f  e l e c t r i c a l  equipment such as PDU 

supply  t r a n s f o r m e r s  and reduced  v o l t a g e  s t a r t e r s  w i l l  be o u t  f o r  b ids  

by June 22. 



• L-xstr.um. eutation Panel Board Requisition. We have received 

information on the size of the control panel and, consequently, the 

required control room size from Chemico. 

• .Ins~_zument Requisitions. We are informed by Chemico that 

requisitions for bids o= instrumentation ~ill be completed by July 27. 

• • ..Fo.undation Drawings. The preparation of ~oundation drawings 

is being scheduled to allow Chemico to go out for bids on .~he equipment 

foundations "by June 25. 

• Start of Construction-Foundations. We are informed by Chemico 

that this activity will be initiated by August 6. 

• Requisitions for Noncritical items. Indications based on 

talks with Chemico are ~hat these requisitions ,ilI be out by July 6. 

Bat t :e l le  Ac ~ iv icy  

Wr. R. R. Adams,. the  B a t t e l l e  P r o j e c t  Engineer ,  i s  c o n t i n u i n g  

to  m a i n t a i n  an o f f i c e  a t  Chemieo f o r  h i s  coordina.~ion a c t i v i t y .  Working 

meet ings  between the  p r o j e c t  s t a f f  o f  B a t t e l l e  and the  Chemico s t a f f  have 

been he ld  to  review the  d e s i ~  be ing  developed by Chemieo. 

The Property Nanagement group at Battelle has initiated activities 

to coordinate their work with that of Chemico. This group has been instru- 

mental in determining the layout of the PDU and work is in progress to 

clear certain areas of the site and ma'Ke provisions to accommodate the 

PDU. An electrical transformer required to acco~nodate the PDU is in the 

process of being ordered by Battelle as a part of the facility to be 

furnished by Battelle. Members of Chem/coWs project staff have visited 

~he site and have held discussions with Battelle's Property Management 

gToup. 

To assist in preparing the final design of the gasifier vessel 

and in selection of process control equipment, project staff from Chemico 
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and B a t t e l l e  a r e  s c h e d u l e d  co meec w i t h  t h e  sCa££ o£ t h e  C0 2 Accepco r  

P r o c e s s  P i l o t  P l a n t  a t  P.ap£d C£Cy on J u n e  ~4.  Lou ~Lce f rom C. F .  Braun 

w i l l  be  p r e s e n t  a t  t h i s  m e e t i n g .  

Small-Sca_le.  F l u £ d i z e d - B e d  
B u r n e r - C a s i f i e r  Sys t em Assembly  

Tests  us ing  the 1 /8 -sca le  model o f  the Burner -Gas l£ iex  System 

were ~ n i t i a t e d  du r i ng  t h i s  r e p o r t ~  p e r i o d .  These tescs i nvo l ved  t~e 

use o£ coal  and/or  char and alumina or  baux i t e  as s o l i d s  £c~c £1u£d:i~at£on 

and s o l i d s  t r a n s p o r t .  Q u a l i c a t £ v e  t e s t s  o£  c ~ a n s p o r t  and c y c l i n 8  o f  

s o l i d s  t h r o u g h  t h e  B u r n e r  and G a s i f i e ~  i n d i c a t e  conC£nuous c i x c u l a t i o n  

can  b e  r e a d £ 1 y  a c c o a ~ l L s h e d .  C i r c u l a t i o n  a t  v a r i o u s  r a t e s  c a n  b e  

£ a c i l £ c a t e d  by  e i t h e r  v a r y i n g  t h e  t r a n s p o r t  ga s  r a t e s  o r  by  che  u s e  o f  

g l a s s  cocks  i n s e r t e d  in  t h e  t r a n s p o r t  l i n e s  t o  s i m u l a t e  v a l v e s .  

I t  was  n o t e d  t h a c  e £ £ e c C l v e  s e g r e g a t i o n  o f  a s h  ma te r~ -a l  and 

c o a l  o c c u r s  vh~n  g a s  v e l o c i t i e s  i n  t h e  l o w e r  s e c t i o n  o£ t h e  GasJ .g ie~  a r e  

m a i n t a i n e d  low anough co a v o i d  s l u g g i n g .  A d d i t i o n a l  t e s t s  t o  s t u d y  t h e  

s t r i p p i n g  o f  c o a l  ~com as~- a~e i n  p r o g r e s s .  

N o d i £ i c a t i o n s  t o  t h e  mode l  o f  t h e  g a s i £ i e r  v e s s e l  h a v e  b e e n  

made t o  exam i ne  the  b e h a v i o r  o f  t h e  s y s t e m  when gas  i s  i n j e c t e d  a r o u n d  

t h e  c o n i c a l  t r a n s i t i o n  z o n e .  O p e r a t i o n s  w i t h  t he  h e a v i e r  s o l i d s  m a i n -  

r a i n e d  in  b o t h  t h e  t r a n s i t i o n  zone  o f  t h e  s a s s i e r  mode l  and  i n  t h e  l o w e r  

zone  h a v e  b e e n  e x a m ~ e d .  I t  i s  a n t i c i p a t e d  t h a t  some q u a n t i t a t i v e  e x p e r i -  

ments  ~ i l l  be  c o n d u c t e d  d u r i n S  t h e  n e x t  r e p o r t i n g  p e r i o d .  

W o ~  R e l a t e d  t o  F ~ v i r o n a e n t a l  
I m p a c t  o£  r~e  ~ U  

We p l a n  co £ i l e  f o r  a p e r m i t  Co o p e r a t e  a s t a c k  s t  West  J ~ £ e r s o n  

when t h e  r e v i s e d  P~ocess  Flow Diagrams  and d a t a  s h e e t s  a r e  r e c e £ ~ d  ~ c ~  

C h a c o .  



Coal Acquisition 

There have been no further developments regarding our initial 

contacts with the Ohio Coal Producers Association in reference to acquiring 

coal on a donated or cost basis. We plan to contact one or more Ohio coal 

companies individually. 

OCR Operatin~ Co,~mittee Meetin~ 

On May 31, the OCE Operating Committeevisited Battelle-Col,-,hus 

to review our progress on the Program. Present were Dewey Dykstra and 

Ray Archer from 0CR and Dennis Duncan from AGA. Several Battelle staff 

associated with the project attended the half-day meeting and Chemico was 

also represented. 

The general format for the meeting was as follows: 

2:00-2:!0 Opening Remarks (W. M. Goldherger) 

2:10-2:25 Overview of Program Activities (W. C. Corder) 

2:25-2:35 Introduction of Chemico and ChemicoActivity 

(R. R. Adams) 

2:35-3:10 Chemico Remarks (E. M. Ezourra) 

3:10-3:40 Observe Operation of Working Glass Model of Burner- 

Gasifier 

3:40- Informal Discussion. 

In addition to discussion of schedule and costs, we briefly 

reviewed some of the PDU drawings which Chemico had brought to the meetin E. 

PROBLEMS 

As stated in the subsection of this report entitled ~etailed 

Engineering Design of the PDU", the initial schedule for detailed desiEn~ 

construction, and installation of the Battelle PDU is not being met. 

In an effort to see if the January 15~ 1974, completion date 

for the PDU could be adhered to, a meeting was held in New York on June 8 

primarily to discuss the schedule and costs. The meeting was attended by 
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members o f  the k c c e l l e - C o l u m b u s  L a b o r a t o r i e s  and Chemico p r o j e c t  teams 

and by represenCaciv~.s o f  upper  ma~qsemenc o f  bo th  o r g a n i z a t i o n s .  

B a t t e l l e - C o l u m b u s '  C o n t r a c t s  O f f i c e r  was a l s o  in  a t t e n d a n c e .  

~ae sallanc p o i n t s  r ega rd ing  the schedule  d i s c u s s e d  a t  the  

mee t ing  were:  (1) Chemico cannot  now as su re  comple t i on  o f  a l l  components 

o f  the  B a t t e l l e  PDU by January  15, 1974, a~ o r i g i Q a l l y  p lanned ,  (2) c h e / r  

c u r r e n t  t a r g e t  dace f o r  comple t i on  o f  a l l  compouents i s  p robab ly  March 1,  

(3)  some components o f  t he  PDU can probably  be comple ted  by January  15 as  

c u r r e n t l y  scheduled a l l c ~ i n E  l i m i t e d  s t a r t - u p  o f  t he  PDU s h o r t l y  a f t e ~  

t he  f i r s t  o f  the y e a r ,  and (4) the  B a t t e l l e  Coa l 'Gas i f i c aC ima  PDU con-  

t i n u e s  to  be cons ide red  an  impor tan t  p r o j e c t  co Chemico. 

As reasons  f o r  t h e i r  schedule  s l i p p a g e ,  Chem£co c i t e s  c o n t r a c t u a l  

p rob lems ,  g r ea t e~  d e v o t i o n  co "va lue  eug inee r inS  n o r  ezamining the  p l a y -  

o f f s  than  o r i g i n a l l y  a n t i c i p a t e d ,  ~nd examina t ion  o f  some a spec t s  o f  the  

~DU which were noc o r i s i n a l l y  planned ( e . g . ,  a l t e r n a t i v e  p l o t  p l a n s ) .  

I f  the  comple t ion  dace in  the  Chemico s chedu l e  i s  de layed  sisnl- 

f i c a n t l y ,  t h i s  w i l l  p r o b a b l y  have an i n f l u e n c e  on the  o ~ e r a l l  B a t t e l l e  

proEram schedu le .  At the  p r e s e n t  t ime such a d e l a y  in  t h e  o v e r a l l  s c h e d u l e ,  

i f  any ,  cannot  be p r o p e r l y  a s s e s s e d .  

EECO~E.~£TIONS 

To r e s o l v e  the  s chedu l i ng  problem in  the  b e s t  p o s s i b l e  way and 

Co p e r m i t  s t a r t - u p  of  some components in  Janua ry ,  B a t t e l l e  i s  uozkinS 

wi th  Chemico t o  fo rmula te  a new schedule  f o r  des ign  and c o n s t r u c t i o n  co 

which Chemico b e l i e v e s  a f i r m  c o m p o n e n t  can be made. Inc luded  i n  the  

i n p u t s  t o  be made to  Chemlco by B a t t e l l e  f o r  purposes  o f  t h e  new schedule  

w i l l  be a t e n t a t i v e  sCa~c-up sequence fo~ vaz ious  components o f  the  P~J. 

I t  i s  e x p e c t e d  t h a t  t he  n e t  s chedu le  t i l l  be completed  w £ ~ i n  the  next  

3 weeks .  
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WORK PLAN AND SCHEDULE 

I t  i s  e x p e c t e d  t h a t  work  on t h e  p rogram w i l l  c o n t i n u e  i n  g e n e r a l  

c o n f o r m a n c e  w i t h  t h e  s c h e d u l e  shown i n  T a b l e  ]3 - O v e r a l l  P r o g r a m  S c h e d u l e ,  

Battelle PDU. Until a ne~ schedule for the detailed design , construction, 

and installation of the PDU is developed, the Chemico schedule (Table IA) 

must be assumed as that which will be followed for Phase IB of the overall 

p r o g r a m .  

Battelle's staff will continue actively working with Chemico 

to develop a new schedule and to in other ways expedite the design and 

insLallanion of the PDU. In addition~ Battelle will continue other 

activities noted in this repu=t which are already in progress. 

During the forthcoming reporting period~ it is planned that 

coal characterization and fluidized-bed studies started and reported 

previously ~ill be continued. These studies were interrupted temporarily 

to concentrate on studies conducted in the scale model of the Burner- 

Casifier System. 

Initial contacts are planned with possible suppliers of the 

gas turbine package during the forthcoming reporting period. It is 

expected that initial technical dlscussions will be ~ith qualified 

organizations on an individual basis. 
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TABLE IA. CHE~CO SCHEDULE 

_--- , . . 

Item 
- - .  |i 

Process flow diagrams and da ta  shee ts  

Requ is i t ions  fo r  c r i t i c a l  £tems 

l~el~z~aary  s i t e  l a y o u t  

Pre l iminary  process  • & l ' s  

Purchase orders  fo r  a l l  c r i t i c a l  i t e m  

S t r u c t u r a l  s t e e l  d e s i g n  

E l e c t r i c a l  equipment r e q u i s i t i o n  

I n s t n ~ e n t a t i o n  pane l  board r e q u i s i t i o n  

Instrument r e q u i s i t i o n s  

¥o,,ndac ion draw~cgs 

5 t a r t  of c o n s t r u c t i o n  ( founda t ions )  

Sequis ic ions  f o r  n o n c r i t i c a l  items 

l~oduct ion  design e n s i n e e r i n g  and se rv ice  f low shee t s  

S t a r t  of s t r u c t u r a l  s t e e l  e r e c t i o n  

Purchase orders  fo r  a l l  n o n c r i t i c a l  £cems 

F i n a l  p~oing dzawinss 

P ip ing  requ is iCions  

Final process P & I ' s  

Power and l i g h t i n g  draw£ngs 

¥oundacions complete 

S t a r t  of equ£pment i n s t a l l a t i o n  

S t z u c t u r a l  work complete  

Elecr . r£cal  subcon t rac t  r e q u i s i t i o n  

S t a r t  of P£P~8 i n s t a l l a t i o n  

S t a r t  of e l e c t r i c a l  i n s t a l l a t i o n  

StArt  of £ n s t x ~ e n t a e i o n  i n s t a l l a t i o n  

Equipment i n s t a l l a c £ o n  complete 

PDU completed 

In£clal stare-up 

ro Be Conplece~ s~ 

aez£1 Lq, 1973 

Apri l  20, 1973 

Nay 18, 1973 

Nay 31, 1973 

Nay 31, 1973 

June 1, 1973 

June 1, 1973 

June 15, 1973 

June 29, 1973 

June 29, 1973 

Ju ly  6, 1973 

Ju ly  15, 1973 

July 27, 1973 

August 10, 1973 

Aught 15, 1973 

August 24, 1973 

k4uSt 31, 1973 

August 31, 1973 

September 7, 1973 

S~tembez l&, 1973 

Sept~bEr 14, 1973 

Septembez 21, 1973 

Sept mber 21, 1973 

October 12, 1973 

October 26, 1973 

mlovei~ez 17, 1973 

December 28, 1973 

January 13, 1974 

January 16, 1974 

I , N 



TABLE lB. OVERALL PROGRAM SCHEDULE, BATTELLE PDU 

Prepare nnd Submi.t-RQl~ort __  ~ _ L _ ~ _ L _ . L J ~ . J _ . ~ J _ . [ _ J . _  

ZI__ Z. Demon.. scrac~on o.o~ PDU 0 e r a b i l £ t  

_ _  A - PrelLm£nar CharacCer£za__.tLon S _  tud£e.___~s 

(I) Fusib£11t o£ Ash Tests 

(2) Thermal Analyses 

~ =  (3) Bench-Scale F.B, Exper£ments 

B Coal Burner Stud£es 

C - Gasi£1or Stud£es 

~ B u r n e r  ~ e s  

• and  E n g ,  Des£gn Data 

~ ( . . 1 )  0__ p.per. ~Lth Eas te rn  Coal 

(2) Ins t .  o£ Turbine 

(3)__.__ Turb_[ne Oper. wi th  P D U  

_ _  R.e.~ort 
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INTRODUCTION AND PROJECT OBJECTIVE 

/ 
# 

This p r o g r e s s  r e p o r t  d e s c r i b e s  work completed by B a t t e l l e  on 

the Coal Gasification Program during the veriodfJune 15-J The 

section which follows is the ~echnical section. The Admlnlstracive and 

Financial section is appended. 

The general objective of the current contract is development of 

a two-stage fluidized-bed process utilizing a self-agglomerating fluidized- 

bed burner as par~ of a practical and economical method for producing 

synthesis gas by steam gasification of coal. The developed process is to 

be useful as a par: of a system for producing synthetic pipeline gas or 

for other purposes. 

Pursuant to the general objectiva, a 25-ton-a-day-of-coal Process 

Development Unit (PDU) is to be erected and o~erated and the following 

aspects of the process explored: 

• The operability of a self-agglomerating fluidized-bed coal 

burner operating on an F~-s~ern bituminous coal under pressure 

and using air for combustion. 

• The mechanical feasibility of continuously circulating a 

burden of hot-ash agglomerates between fluldized-bed burner 

and fluidized-bed gasifier vessels at I00 psig of pressure 



and the rates and temperatures required for effective heat 

transfer. 

• The operability of integrated fluidized-bed burner and 

gasifier vessels both fed by Eastern bituminous coal (or 

char in the case of the burner) and operating at 100 psig 

of pressure. The gasifier is to be fluidized by steam and 

the endothermic heat of gasificatiorL is to be provided by 

the circulating burden of hot-ash agglomerates. 

• The operability over extended time periods of a power- 

recovery turbine using hot~ fluidized-bed burner effluent 

gases as the turbine workiug fluid. 

• The factors which influence the long-term operability of 

the process. ~ncluded is to be the gathering of data on 

all key process variables and their affect on the character- 

is~ics of the process. 

Concurrent with operation of the PDU~ sufficient process data 

and information will be acquired to permit s~ale-up of the process to its 

next logical stage of development. 

SS~MARY 

During ~his reporting period, work was confirmed by Chemico on 

the detailed design cf the Battelle Coal Gasification P-DU. A new schedule 

for the design and installation of the PDU was also developed by Chemico 

and presented to Battelle during this reportin E period° 

Activities previously initiated by Battelle related to the PDU 

operation were continued. Several quantitative experiments were completed 

in the Burner-Gasifier scale model. A meeting was held with the Ohio EPA 

regardin E the ~DU operation. A ~Dre detailed analysis of suitable coals 

for use in the PDU was conducted. ~qork was pursued by the Battelle Plant 

Facilities Department in relation to site modification. 



WORK COMPLETED 

Contractual 

The s u b c o n t r a c t  b e t w e e n  B a t t e l l e  and Chemico f o r  t h e  d e t a i l e d  

d e s i g n ,  c o n s t r u c t i o n ,  and i n s t a l l a t i o n  o f  the  PDU i s  b e i n g  n e g o t i a t e d  on 

t h e  b a s i s  o f  s u b c o n t r a c t  m o d i f i c a t i o n s  r e q u e s t e d  by  AGA. Chemico was 

p r o v i d e d  w i t h  a w r i t t e n  p u r c h a s e  o r d e r  f o r  $900,000 by  B a t t e l l e  on J u n e  26.  

D e t a i l e d  E n g i n e e r i n g  Des ign  o f  t he  PDU 

Chem.ic O A c t i v i t y  

As n o t e d  i n  t he  p r e v i o u s  monehly  r e p o r t  and  i n  -~ s u b s e q u e n t  

l e t t e r  t o  OCR and AGA*, B a t t e l l e  has  been  a d v i s e d  b y  Chemico t h a t  t h e  

• J a n u a r y  15, 1974 c o m p l e t i o n  da~e  f o r  a l l  components  o f  t h e  PDU c a n n o t  be 

m e t .  In  t he  F r e v i o u s  m o n t h l y  r e p o r t  we s t a t e d  t h a t  we were  work ing  w i t h  

Chemico to  d e v e l o p  a new s c h e d u l e  i n c o r p o r a t i n g  a s e q u e n c e d  s t a r t - u p  o f  

componen t s  o f  the  PDU. On June  26,  Chemico p r e s e n t e d  t h e  s c h e d u l e  shown 

i n  T a b l e  1 ou page  i1  o f  t h i s  r e p o r t .  The new Chemico s c h e d u l e  i n c o r -  

p o r a t e s  t h e  m i l e s t o n e  d a t e s  l i s t e d  on page  12. We h~ve b e e n  a s s u r e d  b y  

Chem/co  t h a t  t h e  new s c h e d u l e  i s  r e a l i s t i c  f rom b o t h  o v e r a l l  and c o n -  

s t r u c t i o n  s t a n d p o i n t s .  The s c h e d u l e  on p a g e  I1  i s  t h e  one c u r r e n t l y  

b e i n g  f o l l o w e d  by Chemico: 

Schedu led  i t ems  wh ich  have  r e c e i v e d  m a j o r  e m p h a s i s  f rom Chemico 

d u r i n g  t h i s  r e p o r t i n g  p e r i o d  and t h e  s t a t u s  o f  t h e s e  a r e  a s  f o l l o w s .  

• P r o c e s s  Flow Diagrams  and Data  S h e e t s .  The p r o c e s s  f low 

diagrams for the process sections of the PDU were first issued by Chemico 

on May ii (Issue 0). Subsequently, they have provided us with updated 

* L e t t e r  f rom B a t = e l l e  to Mr. Nea l  Cochran  and Dr.  Ab F l o w e r s ,  d a t e d  
July 5, 1973. 



FINANCIAL SECTION 

of 

PROGRESS EEPOET NO. 5 

on 

CONTRACT NO. 14-32-0001-1513 

to 

OFFIC~ OF COAL .RESEARCH 

from 

BATTELLE 
Columbus Laboratories 

June 15, 1973 

Inc luded  i n  t h i s  s e c t i o n  i s  the  Task Cost and Manpower l ~ o j e c t i o n  

form f o r  the  month ending ,V~y 31, 1973, Inasmuch as  t he  s u b c o n t r a c t  has  

no t  been f u l l y  n e g o t ~ t e d ,  we have no t  made d i sbursement  o f  funds to  

Che~Lco. They e s t ~ n a t e  t h e i r  t o t a l  cunnalat ive e x p e n d i t u r e s  on t h e  p rogr~n ,  

as o f  June 1, to  be $96,000,  e~cluding a pu rchase  o r d e r  co~n i t=en t  o f  

$97,880. 
b e  t o t a l  c u ~ l a t i v e  e x p e n d i t u r e  by B a t t e l l e  i s ,  as i n d i c a t e d  

on the  Task Cost  and Manpower P r o j e c t i o n  c h a r t ,  $160,567 as  o f  June 1. 

Therefore, the combined cumulative expenditures on the program are about 

$257,000, or 6.3 percent of the total budget. 

We have no firm information at this point which would indicate 

a dev'.ation of costs from the budget. Chemico has informed us that their 

engineering cost projections are possibly higher than those originally 

predicted. Speclf£c information on overall subcontract costs will be 

available to us in late July. 
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• Construction Schedule. A preliminary Critical Path Method 

grid for the PDU construction is being developed by Ch~mico. As shown in 

Table 1 on page II, construction mobilization will begin in mid-September 

• ~ith actual grou=d breaking scheduled on the first of October. 

Battelle Activity 

Mr. R. R. Adams, the Battelle Project Engineer~ is continuing 

in his technical liaison and coordination activities at Chemico. Meetings 

have been held between Chemico and ogher Battelle technical s~aff~ pri- 

marily concerned with instrumentation and conurol of the PDU. 

On June 14, project staff from Chemicu and Battelle meg with 

the staff of the C0 2 Acceptor Process Pilot Plant in RapEd City. "Mr. Lou 

Rice of C. ~. Braun was preset=. As a result of the vary useful discus- 

sions held, various features which were net included in the origiual 

Battelle ~DU design are being incorporated into our final design of the 

PDU gasifier vessel and into process control equipment. 

The Plant Facilities Department at Battelle is continuing to 

coordinate Battelle's work on the facility with that of Chem£co. 

Assistance was provided by this department in the determination of 

locations of various items of auxiliary equipment in the plot plan, An 

additional enclosure to house the compressors and other PDU auxil~ary 

equipment at the West Jefferson site is planned. A preliminary safety 

analysis of the intended PDU opera=ion has been conducted. In addition, 

a cursory analysis of probable noise levels in the vicinity of the PDU 

site has been concluded. The Plant Facilities Department has also been 

assisting in steps to obtain the necessa.-ypermissien from the State of 

Ohio EPAfor operation of the PDU. 

Small-Scale Fluidized-Bed 
Burner-Gasifier System Assembly 

Several quantitative e.~per£ments were conducted using a 1/8- 

scale model of the Burner-Gasifier System. These experiments were con- 

ducted using two different gasifier vessel designs. E~eriments were 
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issues of these diagrams (Issues I and 2). The later issues" incorporate 

modifications and suggestions made by Battelle and C. F. Braun. Issue 2 

is being examined at Battelle. 

Process flow diagrams for the utility sections of the PDU are 

being prepared by Chemico's Piping Analytical Group. 

• Requisitions for Critical Items*. Additional requisitions 

for critical items were prepared and in several cases sent to vendors. 

Purchase orders were placed for several of the coal storage and feed bins 

and for the coal pulverization system. Chemlco estimates that about 23 

percent of the equipment, based ou the number of pieces, has been purchased. 

A shor~ supply of steel plate for the vessel fabrication poses a potential 

deliver 3- problem for these items. This is discussed in the 'q~roblems" 

subsection of this report. 

• Process P and I Diagrams. An additional review of the pre- 

!iminary P aud I diagrams issued on June 8 was held with Chemico on June 28. 

C. F. Braun and Company's relaxed comments were also discussed at this 

meeting. Final approval of the preliminary P and I's was made by Battelle 

on July 2 and Chemico has issued a letter inviting instrument vendors to 

quote on the instrument package for the PDU. 

• Structural Steel Design. Chemi¢o initiated civil engineering 

work and has made a preliminary structural steel take-off. A requisition 

intended to allow preselection of structural steel suppliers on a unit-cost 

basis was issued dur ing  this reporting period. 

• Electrical Equipment Requisition. The sizing of critical 

items of electrical equipment, such as PDU supply transformers and reduced 

voltage starters, has been completed by Chemico. Plot plan locations have 

also been agreed upon. The issue of requisitions is expected soon. 

i i 

* Items of equipment requiring a long deliver), time. 



primarily to examine the fluidized behavior of solids and to determine the 

segregation of simulated ash materlal from coal. Continuous solids circu- 

lation between vessels was also examined. 

The results of the quantitative experiments are currently being 

evaluated and additional studies are in progress. It is e~ected that 

sufficient information will have been gathered to permit its incorporation 

into our next progress report. 

Mathematical Model of the Gasification Process 

Under the auspices of a summer program for university students 

sponsored by Battelle, we are developin E a computerized mathematical model 

of the gasification process ~o assist in the engineering design of ~he 

Burner-Gasifier Section of the PDU. Also, after PDU cperations be~in, 

meaningful comparisons of experimental data with calculated results can 

be made using ~he model. 

Work Related to Environmental Impac ~ of the. PDU 

During this reporting period, a meeting was held with the 

Advisor to the Assistant Director and Chief of the Industrial Section of 

the Ohio Environmental Protection Agency. This meeting was to further 

explain plans for operation of the PDU at West Jefferson. 

Because the planned PDU operations are experimental and are, 

therefore, anticipated to be intermittent and of limited duration~ the 

EPAwill consider the possibility of authorizing an exemption under 

Azticle AP-9-06(b) of the State Regulations*. -~his article states in 

part that '~here necessary for administrative reasons, the Board may 

exempt, for limited periods of time, certain classes of air contaminant 

sources, of relatively minor significance, from the requirement of 

obtaining permits to operate or variances from the Board':. 

Regulations of the Ohio Air Pollution Control Board relative no the 
Source Registration and Permit System, adopted January 28, 1972~ and 
effective February 15, 1972. 



No commitment was provided by the EPA, however, the resul~s of 

the meetin E were considered encouraging. The process flowsheets, calcu- 

lated stack analysis, and other information is now being reviewed by the 

technical staff of the Ohio EPA and a response is expected within 4 to 6 

weeks. Our opinion, based on this recent meeting and prior conducts with 

the State authorities, is that operation of the PDU without sulfur dioxide 

abatement equipment will be permitted with ~wo stipulations: (1) sufficient 

offsite monitoring will be done to assure that the dispersion achieved is 

within acceptable limits, and (2) Battelle will agree to adjust the PDU 

operations as necessary to comply with an air pollution alert due to 

unusual atmospheric conditions. 

Coal Acquis i t ion  

We have concluded, as advised by OCR*, a detailed review of 

informatiou on Eastern bituminous coals to identify the coal considered 

best for the PDU operations. Ideally, the coal best suited for the 

operations can be obtained from a single seam and have the following 

characteristics. 

(I) Low sulfur content (an environmental factor only). 

(2) Relatively low ash fusion temperature w~th fusion 

tzmperature relatively uniform throughout the seam. 

(3) The seam location reasonably close to the PDU so that 

a reliable delivery of the coal can be assured in 

quantities compatible with our operating schedule. 

We have identified three coals of interest.** 

Pittsburgh No. 8 ~Southeastern Ohio~ 

Our grea t e s t  self-a~lomerating f l u i d i z e d - b e d  experience in 

general and also on the current program has been with coal from the 

* Letter to William C. Corder from Dewey I. Dykstra, dated June 21, 1973. 

~-'~" Battelle has received su~ples of coal from Island Creek Co~l Company's 
Pevler ~i~ne and Illinois: No. 6 seam coal. 



Pittsburgh No. 8 seam. Pittsburgh No. 8 coal, for which we can obtain 

local delivery in quantities and at time intervals compatible with the 

operating schedule= generally contains more than 4 percent sulfur. 

B, lu,e Gem Seam (Knox, County~ Kentucky) 

The Richland Coal Company of Barbourville, Kentucky is pre- 

sently mining the Blue Gem seam at a rate in excess of 600 tons per day. 

A 200-15 sample of the coal is being sent =o Battelle. The proximate 

analysis and other information on this coal (washed, stoker grade) as 

provided by the company is as follows. 

Moisture 

Vo lati!es 

Fixed Carbo~ 

Sulfur 

Ash 

Ash Fusion Data 

Initial deformation temperature 

Softening temperature 

Fluid temperature 

2.67o 

36.7% 

57.27, 

0.87, 

3.5% 

1975 F 

2309 

2480 F 

Pittsburgh Seam (Fairmont ,,F, ield a West, Virginia) 

The Pittsburgh seam of West Virginia varies in sulfur content 

from about 1.8% to 3.8%. Its ash fusion point is reported to vary 

between 1970 and 1990 F. Ash content varies be~ween 5.6 and 9.2%. Coal 

mined at a single site ~ould likely reduce this variability= as the seam 

is known to vary laterally in character, particularly from east to west, 

with the eastern portion being optimum. Arrangements were made to obtain 

a 200-1b sample of the coal for evaluation. 

These coals will be examined and their behavior in the self- 

agglomerating fluidized bed determined. This behavior will be compared 

with that of the Pittsburgh No° 8 seam coal previously used. This 

infomnati=n, along with the decision of the Ohio EPA on the requested 

exemption, should permit us to select the coal to be used. 



Coal Characterization and Bench-Scale 
Fluidized-Bed Studies 

It was reported in the previous monthly that coal characteriza- 

tion studies, including bench-scale fluidized-bed studies, would be 

conducted. This work, however, was delayed pending the receipt of 

additional coal samples. 

Turbine Specification 

Organizations capable of providing the gas turbine needed for 

PDU operations during Phase II of the current program have been identified. 

Initial contacts with these organizations are being made to determine their 

interest in the turbine phase of the project. 

PROBLEMS AND RECO~-~'NDATIONS 

Major concern is the 2-month delay anticipated by Chemico for 

completion and turnover of all components of the PDU.as noted in Chemico's 

new schedule. •nere also is uncertainty on delivery of certain key items 

of process equipment. 

If a sequenced start-up of key components of the PDU can begin 

in Yebruary, 19743 completion of the overall program on schedule may still 

be pcssible. We are currently reviewing the possible influence of the 

delay on both the overall program costs and scheaula. Table 2 (see page 

13) is our most recent estimate of the overall schedule. The significant 

differences in this projected schedule from that previously reported are 

that initial PDU operations will not start u.util later and the total 

period for turbine operation is reduced. However, the 2,000-hour period 

of turbine operation stipulated in the contract is not altered. We now 

estimate that about 4-1/2 months are available for the turbine operations, 

including the required 2,000-hour turbine operating period. Any further 

delay in the PDU installation schedule would make it very unlikely that 

the overall program can be completed by June 30, 1975. 
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Initial responses show that many equipment vendors are unable 

to promise reasonable delivery times*. This appears to be particularly 

true when steel plate is involved in the order &~'. Delivery dates 

"approaching 6 months could cause delay on the construction schedule. 

In an attempt to expedite deliveries of equipment; and 

especially steel plate, the Contracts Administration Department of 

Battelle is exploring the possibility of obtaining a Government priority 

on deliveries to Chemico subcontractors for this program. 

WORK PLAN AND SCHEDULE 

We plan to continue work on the program in general conformance 

with the schedule shown in Table 2. We are i=formed that the schedule 

shown in Table i is the official Chemico schedule being followed. It is 

expected that during the forthcoming reporting period Chemico will have 

issued the requisitions for virtually all major items of equipment. 

Several additional purchase orders for the more critical items of equip- 

ment will also have been issued. Chemico effort will continue on comple- 

tion of the final P and I diagrams, line sizing and piping analytical 

work, development of civil engineering drawings (including foundations 

and structural steel), and electrical drawings. 

Battelle will continue to make our inputs to the PDU design 

and assist Chemico in expediting the design and installation of the unit. 

In addition, we will continue the activities reported to be in progress 

in this report. Of the activities not directly related to PDU design and 

installation, major ~mphasis will be given to coal selection, turbine 

specification, and environmennal impact of the PDU. It is planned that 

work will be initiated on designing modifications to the West Jefferson 

site during ~he next reporting period. 

m 

* Delivery zim~s promised by all vendors responding to the requisition 
on coal hoppers ranged from 26 to 32 ~eeks. 

~-~" "S=eel Shortage Slows Chemical Construction", Chemical Week, 
June 20, 1973, pp 27-28. 
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MILESTONE DATES CORRESPONDING TO 
THE NEW CHF.MICO SCHEDULE 

Milestone 
Achievement 

Date 

Complete D-R Equipment Requisitions 

Complete Electrical Equipment Requisitions 

Complete }~jor Inst. Reqn. I.Rcl. ~anel 

Structural Steel Dwgs. (Feed Struct.) 

]?oundation Dwgs. (Feed Struct.) 

Combustor-Gasifier Struct. Dwgs. 

All Equipment Purchased 

P & I Prelim. Piping Issue 

P & I Advanced Piping Issue 

Piping Dwgs. ~ Preliminary 

Piping Dwgs., Complete 

Start Construction 

Start Steel Erection 

Start Equipment Installation 

Start Piping Installation 

Stare Electrical Installation 

All Equipment Delivered 

All F~.uipment Installed 

Partial Turn-Over for L~itial Start-Up 

Complete Turn-Over for Start-Up 

July 27, 1973 

July 27 

Sept. 28 

Aug. 31 

Sept. 14 

Sept. 28 

Aug. 31 

July 27 

Aug. 31 

Oct. 12 

Nov. 16 

Oct. 1 

Nov. 5 

Oct. 22 

Nov. 16 

Dec. 14 

Dec. 14 

Dec. 28 

Feb. 9, 1974 

March 9 



Phase Activity or Part 

13 

'i'AB L ~- 2. 
OVERALL PROGRAM SCHEDULE 

BATTELLE PROCESS DEVELOPMENT UNIT" 
FOR 

SELF.AGGLOMERATING GASIFICATION PROCESS 

• .  | - ,,, 

IA. Preliminary 
1. Ruview Design Calculations 
2. Prepare Bid Specifications 
3. Solicit and f~eceive Bids 
4. Evaluate Bids Received 
Prepare and Submit Phase I.A Rnport 

lB. Detailed Design and Installation I~) 
1. Detailed Engineering Design 
Z, Procurement 
3. Construction 

972 1973 

t ~  
=l l  

¢ 

1974 

I 
1975 

IIA. Preliminary Characterization Studies 
1. Fusibility of Ash Tests 
2. Thermal Analyses 
3. Bench Scale Fluidized-Bed Studies 

liB. Coal Burner Studies (Init ial Start Up) 
IIC. Gasifier Studies (Shake Down) 
l iD, Integrated Burner and Gusifier Studies 

III. Development of Performance and 
Engineering Design Data 

1. Operatim~s With Eastern Bituminous 
Coal 

2, Installation of the Turbine 
3. Turbine Operation With the PDU 

J A N  k l A F I  4 A V  J U L  i S ( P T  N O V  

f(O MR UN At,kO, lOCll" DEC 
i 

i i el i i 

(1) Ul~¢le~ ~ = b c o n t r a c l  w i t h  Chumil;~JI C u ~ s l r u c l i O n  COrlx:)rat=o n. 
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of 

PROGRESS REPORT NO. 6 

on 

CONTRACT NO. 14-32-0001-1513 

to 
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from 

BATTELLE 
Columbus laboratories 

July 13, 1973 

Included in this section as Table 3 is the Task Cost and 

Manpo~er Projection form for the month ending June 30, 1972. We have 

made a disbursement of $12,815.00 to Chemico which covers their fee 

from February 15, 1973 to May 15, 1973. ~e have approved a billing 

for an additional $79,844.22 to cover Chemlco's costs from February 

through May and their fee for the period May 16 to June 16. The 

latter payment has not as yet been made so it is not included in the 

Task Cost and Manpower Projection form. 

Chemico estimates their expenditures for the month of June 

at $33,000. Consequently, the total expenditures of Chemico to date 

on the program are about $126,000~ not including approved purchase 

order co-~itments of $247,526. 

~he cumulative expenditures of Battelle, including payments 

to Che~ico to date ~re, as shown in Table 4 and drawn on Table 3, 

about $19~,812. The total amount either spent or committed is about 

$556,180 or 13.6 percent of the encumbered funds. 



TABLE 3. 
BATTE~t..E PDu 

TASX COb'T AND/ALNPI~/IER P~OJ~.CTIOf~ 
mO~NG J~U~£ 3G, lg'~. 
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TABLE 4. SUMMARY OF APPKOXL~ATE COSTS* 

Expenditures on program through June I $160,567 

Chemico billing paid in June 12,816 

Battelle internal expenditure on program during June 22°429 

Total cumulative expenditures as of July 1 $195,812 

Chemico billin~ received but not paid in June 79,844 

Chemico estimated expenditure in June 33,000 

Purchase order c~itments ~_66 

Expended or committed $556,182 

* Costs do not include the Battelle fee. 

As stated in our preceding monthly progress report, we have 

no firm information at this point which indicates a deviation of costs 

f).lom the budget. However~ it appears that Chemico engineerings costs 

may be higher than those which they originally predicted. Battelle is 

assessing the effect of the PDU completion delay on overall program 

costs. We also expect updated information on subcontract cost pro- 

jections from Chemico. More specific information on both overall and 

subcontract costs will be available during ebe forthcoming reporting 

period. 



4 

BATTELLE-COLIR.~BUS L&BORATORIES PERSONNEL 
ASSIGNED TO PROJECT* 

(i) W.M. Goldberger 

(2) W. C. Corder 

(3) R.R. Adams 

(4) R. J. Kuryv£al 

(5) D. G. Bauer 

(6) H. C. Meeks 

(7) J. W. Lowman 

(8) B. J. Shankle 

(9) S.A. Wasto 

(i0) H. R. Batchelder (Staff Consult~) 

CHEMICAL CONSTRUCTION CORPORATION PERSO.~EqEL 
ASSIGNED TO PROJECT~ 

(1) F.W. Pet--rson 

(2) E.M. Ezcurra 

(3) E. Coles 

(4) J. Fisher 

(5) R. Osborne 

_ , , i ,,, 

* Only s~aff who devote significant portions of their time to the 
program are listed. Various others have temporary assignments. 
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~ODUCTIO~ ~ ~ROJECT OBJECtiVE 

This progress report describes work completed by Battelle on 

the Coal Gasification Program during the period July 15-August 15. The 

section that follows is the Technical section. The Administrative and 

Financial section is appended. 

The general objective of the current contract is development of 

a two-stage fluidized-bed process utilizing a self-agglomerating fluidized- 

bed burner as part of a pratical and economical method for producing 

synthesis gas by steam gasification of coal. The developed process is to 

be useful as a part of a system for producing synthetic pipeline gas or 

for other purposes. 

Pursuant to ~he general objective, a 25-ton-a-day-of-coal Process 

Development Unit (PDU) is to be erected and operated and the following 

aspects of the process explored:' 

I The operability of a self-agglomerating fluidized-bed coal 

burner operating on an Easternbituminous coal under pressure 

and using air for combustion. 

• The mechanical feasibility of continuously circulating a 

burden of hot-ash agglomerates between fluidized-bed buruer 

and fluidized-bed gasifier vessels at I00 psig of pressure 



and the  r a t e s  and tempera tures  r e q u i r e d  f o r  e f f e c t i v e  h~Jt  

t r a n s f e r .  

• The o p e r a b i l i t y  of  i n t e g r a t e d  f l u i d i z e d - b e d  bu rne r  and 

K a s i f i e r  v e s s e l s  bo th  fed  by Eas te rn  b i tuminous  c o a l  (or  

char  in  the  case  o f  ~.he burner )  and o p e r a t i n  8 a t  100 psig 

o f  p r e s s u r e .  The E a s i f i e r  i s  to be f l u i d i z e d  by steam and 

the endothermic  h e a t  o f  g a s i f i c a t i o n  i s  to  be provided  by 

the c i r u c l a t i n g  burden o f  ho t - a sh  aEg lomera t e s .  

• The o p e r a b i l i t y  over  extended time p e r i o d s  o f  a power- 

recovery turbine using hot, fluidlzed-bed burner effluent 

Eases as the turbine ~orking fluid. 

• The factors that influence the long-term operability of the 

process. Included is to be the Eatheriu~ of data on all 

key process variables and their effect on the characteristics 

o f  the p r o c e s s .  

Concurrent  wi th  o p e r a t i o n  o f  the PDU, s u f f i c i e n t  p roce s s  data  

and i n f o r m a t i o n  w i l l  be a c q u i r e d  to  permit  s c a l e - u p  o f  the  p roce s s  to  i t s  

nex t  l o E i c a l  s t age  o f  deve lopment .  

SUMMARY 

Duriu 8 t h i s  r e p o r t i n g  p e r i o d ,  work was c o n t i n u e d  by Chemico on 

the  d e t a i l e d  des ign  and procurement  o f  equipment f o r  t he  B a t t e l l e  Coal 

G a s i f i c a t i o n  PDU. A new c o s t  e s t i m a t e  f o r  the d e s i g n  and i n s t a l l a t i o n  o f  

the  PDU was a l s o  developed by Chemico and was v e r b a l l y  r e l a y e d  to  B a t t e l l e  

during this reporting period. 

Activities previously initiated by Battelle related to the PDU 

o p e r a t i o n  were con t inued .  Q u a n t i t a t i v e  exper iments  were concluded in the  

B u r n e r - G a s i f i e r  s c a l e  model.  D e t a i l e d  a n a l y s i s  o f  s u i t a b l e  c o a l s  f o r  use 

in the PDU was continued. "Hot" fluldized-bed experiments were reinitiated 

to examine the behavior of coals in the self-aE~lomeratin 8 fluidi~ed bed 

and to further characterize coals under consideration for use in the PDU° 

Additional communication with the Ohio ETA regarding the PDU operation took 

place. Correspondence was initiated with the local gas company to explore 

the quantity of uninterrupted natural gas which could be made available to 



us at the West 3efferson site. Detailed safety analyses of the components 

of the PDU operation were expanded upon. Work was pursued by the Battelle 

Plant Facilities Department in relation to site modification. A simplified 

compu=er model of the PDU Burner-Gasifier system was completed and a brief 

parametric study was made using this model. 

Contractual 

The subcontract between Battelle and Chemico for the derailed 

design, construction, and installation of the PDU is being negotiated on 

the basis of subcontract modifications requested by AGA. Chemico is con- 

tinuing work authorized by a written purchase order of June 26 from 

Battelle. 

Detailed Engineering,Design of the ~DU 

Chemic o Ac tivi~ 

Chemico's current schedule is that presented in our previous 

monthly progress report and repeated here, for convenience s as Table I. 

~sociated milestone dates are given in Table 2. 

Scheduled items which have received primary emphasis from 

Chemico during this reporting period and the status of these are as 

follows. 

• ProFess Flow Diagram s and Data Sheets. As noted in our 

previous monthly report, the latest process flow diagrams 

from Chemico (combination of those identified as Issues 1 

and 2) were being examined at Battelle. We understand 

that C. F. Braun has also examined the combination of 

Issues 1 and 2 of the process flow diagrams. 

The process flow diagrams are still undergoing some 

minor change with the intent of reducing costs, where 

possible, without sacrificing quality. As examples, some 
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TABLE 2. MILESTONE DATES CORRESPONDING TO 
NEW CHE~ICO SCHEDULE 

Milestone 
Achievement 

Date 

Complete D-R Equipment Requisitions 

Complete Electrical Equipment Requisitions 

Complete Major Inst. Reqn. Incl. Panel 

Structural Steel Dwgs. (Feed Struct.) 

Foundation Dwgs. (Feed Struct.) 

Combustor-Gasifier SLruct. Dwgs. 

All Equipment Purchased 

P & I Prelim. Piping Issue 

P & I Advanced Piping Issue 

Piping D~Es., Preliminary 

Piping Dwgs. ~ Complete 

Start Cunstruction 

Start Steel Erection 

Start Equipment Installation 

Start Piping Installation 

Start Electrical Installation 

All Equipment Delivered 

All Equipment Installed . 

Part~.al Turn-Over for In£~ial Start-Up 

Complete Turn-Over for Start-Up 

July 27, 1973 

July 27 

Sept. 28 

Aug. 31 

Sept. 14 

Sept. 28 

Aug. 31 

July 27 

^ug. 31 

Oct. 12 

Nov. 16 

Oct. 1 

Nov. 5 

Oct. 22 

Nov. 16 

Dec. 14 

Dec. 14 

Dec. 28 

Feb. 9s 1974 

~{arch 9 



cf the bucket elevators will probably be replaced with 

pneumatic conveyors and the Burner-Gasifier syst~,- 

start-up heater and pretreater heater are being combined 

into one unit. 

We expect to receive updated process flow diagrams 

from Chemico soon. We also are awaiting the flow diagrams 

for the utility sections of ,-he PDU. 

Requisitions and Purchases. for Crltical Items*. A llstin8 

of the items of equipment for the PDU which are in some 

stage of the procurement cycle is shown ira Table 3. The 

current status of each item is as indicated. 

We estimate that the listing shown represents about 

60 percent of the expected PDU requisitions and all except 

about 10 items which are relatively critical with regard 

to the schedule. ~tems not listed but shown on the process 

flowsheets are still at the engineerins-design stage and 

specifications for the requisitions have not been developed 

y e t .  

The Chemico schedu le  and a s s o c i a t e d  m i l e s t o n e  d a t e s  

shown i n  Tables  1 and 2 i n d i c a t e  t h a t  D-R ~'k and e l e c t r i c a l  

equ£F-_e-t  r e q u i s i t i o n s  s h o u l d  have  been comple ted  on J u l y  

27.  T h i s  m i l e s t o n e  has  n o t  been  a c h i e v e d .  

=Process p&7 Diagrams.  Based on our  a p p r o v a l  o f  t h e  p r e l i m i -  

n a r y  ~&I diagrams, Chemico issued a letter invitin 8 instrument 

vendor~  to  quote  on p a n e l - m o u n t e d  i n s t r u m e n t s .  They a l s o  axe  

p r o c e e d i n g  w i t h  t he  e n g i n e e r i n g  o f  f i n a l  P & I ' s .  

B ids  on the  pane l  i n s t r u m e n t s  were r e c e i v e d  fTom t h r e e  

o r g a u / z a t i o n s ;  a f o u r t h  d e c l i n i n g  to  b i d .  The l a c k  o f  a 

c l e a r  i n d i c a t i o n  o f  s u p e r i o r i t y  o f  one b i d d e r  o v e r  a n o t h e r  

has resulted in the necessity for Cnemico to request second 

quotations and clarification of certain points from the bidders. 

Rec~endations and selection of a supplier are anticipated 

within the forthcoming reporting period. 

* Items requiring more than 16 weeks for delivery. 

** Direct-Requisition. 



TABLE 3. STATUS OF PDU EQUIPMENT ~ROCUREMENT 

i. Purchase orders have been issued on the following i~ems: 

. 

Section I00 

G-101 Coal Pulverizer Surge Hopper 

Section 200 

D-201 I n e r t  Gas Generator 
K-201Main Fan 
K-202 Auxiliary Fan 
K-203 Combustion Air Blower 
0-201 Coal ~ulverizer 
P-201 Cyclone Separator 
F-203 Bag Filter 

Section 400 

G-401ACombustor Feed Bin 
G-401B Gasifier Feed Bin 
G-402 Com~ustor Feed Pressure Hopper 
G-403 Combustor Feed Injection Hopper 
G-404 Pretreated Coal Receiving Bin 
G-405 Gasifier Feed Pressure Hopper 
G-406 Casifier Feed Injection Hopper 

Section 700 

G-701~3 Process A i r  Receivers 
K-701A~3 Process A i r  Compressors 

Bids have been received on the following items and are currently being 
evaluated: 

Section 500 

H-501Combustor Vessel 
H-502 Gasifier Vessel 

General 

U-Vs Miscellaneous Instruments (Unit Price) 

3. The foiAuwing items are out for bids: 

Section 300 

J-301 
0-301 
~-301 

Oil-Solids Pump 
Screw Conveyor Cooler 
Coal Pretreater Cyclone 



O 

TA~ 3. (Cont) 

. 

Section 400 

P-401A&B Bag Filters 

Section 500 

O-502 
P-501 
P-502 

Ash and Char Conveyor Cooler  
Combustor CycZone 
C a s i f i e r  Cyclone 

Section 600 

E-604 Recycle Make Gas Cooler 
J-601A&3 Ventur£ Circulating Pumps 
J-602A&~ Ventur£ Circulating P,-.ps 

S e c t i o n  700 

D-702 
G-702 

Inert Gas Generator 
Inert Gas Receiver 

Section 800 

D"802 
D-803 

Package Steam Boiler 
Steam Superheater 

General  

C-Ol S t r u c t u r a l  S t e e l  (Unit Price) 
A-190 Reinforcing Bars (Unit  Price) 
A-191 Anchor Bolts (Unit Price) 
U-030 Analyzer System 
U- Load Cells 

Requisitions have been drafted on the foll~iug items and are 
currently being revieeed or revised: 

Section 300 

I)-301 Pretreater Gas Heater 

Section 500 

D=501 
H-501 
~-502 

Star t -up Heater 
Co~us to r  Ref rac to r ies  
Gas i f ie r  Ref rac tor ies  

Section 600 

K-603 Recycle Make Gas Booster 



TABLE 3. (Cont) 

Section 700 

G-703 Instrument Air Receiver 
K-702 Emergency Instrument Air Compressor 
K-703A&B Natural Gas Boosters 

Section 820 

E-803 
E-804 

Water Coolin& Tower 
Water Treatment System 

General 

V-020 Transformer Substations 
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9 Structural S t e e l  Design and C i v i l  En~£neerin~.  R e q u i s i t i o n s  

were p r e p a r e d  and a r e  out  f o r  u n i t - p r i c e  b ids  on the  founda-  

t i o n  r e i n f o r c i n g  bars  and anchor  b o l t s .  Work i s  c o n t i n u i n g  

on t he  s t r u c t u r a l  s t e e l  drawings due f o r  comple t ion  on August 

31 and the  founda t ion  drawings which a r e  to  be completed by 

September 14. 

B a t t e l l e  A c t i v i t y  D i r e c t l  7 Re la ted  to  D e t a i l e d  Desisu of  the  PDU 

S u b s t a n t i a l  amounts o f  t i m e h a v e  been devoted  to  r ev i ewing  r.he 

s p e c i f i c a t i o n s  in  the  r e q u i s i t i o n s  i s sued  by Chem/co. We have a l s o  formu- 

l a t e d  our final conceptual design of the gasifier vessel incorporating 

recent information based on discussions with Mr. iou Rice from Braun, the 

CO 2 Acceptor Process personuel, and Dr. Frederick lenz, as well as experience 

with operation of the scale model of the Burner-Gasifier system. This has 

been transmitted to Chemico and they are completing the detailed drawings 

for submission to their bidders on the gasifier vessel. Various other 

technical points concerning the PDU have been exa~mined at Battelle and, 

in his role of project e~ineer, R. E. Adams has resolved these points 

with Chemico. 

The ~lant Facilities Department at Battelle has continued to 

p!ovide us assistance with obtaining necessary permissions from the State 

EPA aud local utilities. A soil report which was given to Chemico was pre- 

pared by a local organization. The taking of core samples for the report 

was coordinated by the Plant Facilities Department. Design work on an 

additional enclosure to house compressors and other PDU auxiliaries at 

West Jefferson has commenced. A more detailed analysis of the PDU opera- 

tion from the standpoint of compliance with OSHA regulations has been 

conducted~ 

• Work r e l a t e d  to  Environmenta l  ~n~act o f  the PDU. We have 

received further information from the Ohio Environmental Protection Agancy 

(OEPA) based on their examination of information given them and reported 

in our sixth monthly progress report. We have been told that the State 

looks upon our development as in their interest and in the interest of the 

objectives of the OEPA. This is particularly true because of the process' 

potennlal application to Ohio coals. 



Xt was requested by the OEPA chat we submit two "permit ~o 

construct" applications. One for the PDU itself and one for the s~eam 

generator. Tn compliance with this request, the necessary applications 

have been submitted. Action on the applications is expected within 30 

to 60 days. We have no reason to be other than encouraged that operation 

of the PDU will be permitted from our conversations with OEPA. 

• Work Related to Assuring Sufficient Natural Gas at the PDU 

Sit__~e. We have informed the local gas company (Columbia Gas of Ohio, Inc.) 

in writing of our anticipated increase in natural gas consumption at the 

si=~ during the period of PDU operations. Based on prior and subsequent 

conversations with them, we believe the demand can 5e handled. 

It might be pointed out t/-:~ Ebe Ohio l~ublic Utilities Commission 

is currently attempting ~o assign priorities to various consumers for use 

if natural gas rationing becomes necessary. The best information we pres- 

ently have is; on a priority scale of 1 = highest = residential and 9 = 

industrial, the West Jefferson facility is assigned a 2 priority. 

Battelle's =etropo!itan Columbus site has a 4 priority. 

8 Examination of ~lanned ~DU ~erationsin.Re~ard to Coz~liance 

with OSHA Re~ulationg. We have reviewed the plans for the PDU and its 

operation with the group at Battelle primarily responsible for assuring 

safety and compliance of Battelle's activities with OSHArequirements. 

This was a detailed review of information presently available. Based on 

this review, it appears that the PDU design as it is progressing will be 

in compliance. 

• Turbine Specification. We hava discussed sor~. of the turbine 

supplier contacts made by C. F. Braun in regard to their task no. 0028 

~echanical Development" with Braun staff. We are proceeding no arrange 

meetings with the turbine suppliers identified im these discussious as 

well as with ocher suppliers. 
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O t h e r  Work R e l a t e d  I n d i r e c t l y  t o  PDU D e s i g n  

S m a l l - S c a l e  F l u i d i z e d - B e d  B u r n e r - G a s i f i e r  Sys tem Assembly  

E x p e r i m e n t s  u s i n g  t h e  1 / 8 - s c a l e  model of t h e  Buruer-Gasifier 

~ s t e m  shown in  F i g u r e  1 were  c o n c l u d e d  d u r i n g  t h i s  r e p o r t i n  8 p e r i o d .  We 

are still analyzing the results of these experiments and are p r e p a r i n g  a 

separate report on the glass model operation. 

The p r i m a r y  i n t e n t  o f  t h e  e .~per iments  was to  confirm t h a t  

a g g l o m e r a t e d  a s h  c o u l d  be  c o n t i n u o u s l y  c y c l e d  be tween  t h e  Burne r  ( u p p e r  

v e s s e l  i n  F i g u r e  I )  and  G a s i f i e r  ( l o w e r  v e s s e l )  a t  mass  f l o w  r z t e s *  

c o m p a r a b l e  w i t h  t h o s e  e x p e c t e d  t o  be  used  i n  t h e  PDU. A second  p u r p o s e  

o f  t h e  e x p e r i m e n t s  was t o  examine  t h e  d e g r e e  o f  s e g r e g a t i o n  which  o c c u r s  

b e t w e e n  t h e  a g g l o m e r a t e d  a s h  p a r t i c l e s  and c o a l  i n  t h e  g a s i f i e r  v e s s e l  

and the influence of geometry, particle size difference between ash and 

coal, particle density difference between ash and coal, and other operating 

variables. The influence of the char-ash interface level on bridging and 

bed fluidization was also observed. In addition, the influence of opera- 

ring variables on the amount of coal in ash returned to the burner from 

the gas%fief bottom and ash in the coal (or char) overflow from the 

Easifier was observed. 

Because we wished to operate the glass scale model at room 

temperature an~ atmospheric pressure t o  obse~,e segregation and other 

phenomena noted, it was decided not to use ash agglomerates and coal char 

as  w i l l  be  used  in  t h e  PDU. The a s h  was s i m u l a t e d  by v a r i o u s  s o l i d s  

s u c h  a s  a l u m i n a ,  b a u x i t e ,  and s a n d .  Coal  and c o a l - c h a r  m i x t u r e s  were  

u s e d  to  r e p r e s e n t  t h e  c h a r .  A i r  was used  a s  t h e  f l u i d i z i n g  g a s  f o r  b o t h  

v e s s e l s .  S e v e r a l  g a s i f i e r  v e s s e l  g e o m e t r i e s  were  u s e d ,  i n c l u d i n g  t h e  o-.= 

shown in Figure 1. These are described in the special report now ~eing 

prepared. 

We found it readily possible to circulate the simulated ash 

agglomerates at mass flow rates of from 1/2 to 2/3 the rates anticipated 

for PDU operation. At hi~her rates the discharge tube at the bottom of 

* M a s s  f l ow  r a t e  i s  d e f i n e d  a s  pounds o f  s o l i d s  p e r  houz p e r  s q u a r e  f o o t  
o f  t r a n s f e r  l i n e  c r o s s  s e c t i o u .  



13 

. .. . ,]q 

L !'. 

0 Q O  I 

G G O  I 
O O G O O O O 0  

O 0 0 Q O  
• o 

O 

FIGURE I. SCALE MODEL OF BURNER GASIFIER SYSTEM 
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t he  g a s i f i e r  sucked a i r  i n t o  i t  and r e s t r i c t e d  the s o l i d s  d i s c h a r g e  r a t e .  

We a re  p lanning  to  remedy t h i s  problem in  the  P D U G a s i f i e r  by:  (1) us ing  

a l a r g e r  d i s c h a r g e  l i n e ,  and (2) c o n s i d e r i n g  a t t achment  o f  a c o n i c a l  

e n t r a n c e  to  the  d i s c h a r g e  l i n e  above the  g a s i f i e r  d i s t r i b u t o r  p l a t e  to  

d isengage  s o l i d s  from gas. 

i~reliminary conclusions based on experiments with the scale 

model which we have factored into the final design ~ ~ha gaslfler vessel 

a r e :  

(1) 

(2) 

(3) 

A d u a l - d i a m e t e r  v e s s e l  w i th  a t ape red  t r a n s i t i o n  zone 

between d i am e t e r s  i s  p r e f e r a b l e  to  a v e s s e l  c o n t i n u o u s l y  

t a p e r e d  from the  d i s t r i b u t c r  p l a t e  to the char  d i s c h a r g e  

p o i n t .  This confirms our o r i g i n a l  concept  regarding the  

design and is the geometry shown in Figure I. 

To cause a rapid and high amount of segregation between 

char and simulated ash, par~.Icle density difference should 

be maximized, the char-ash interface should be maintained 

below the start of the transition zone, and operation of 

the gasifier should be at a gas velocity very close to 

minimum fluidization in the small-diameter section of the 

g a s i f i e r .  

Gas injectors located at the transition zone, in addition 

to the gas inlets through the distributor plate, are useful 

in that they allow increased flexibility in gaslfler 

operation. 

Mathematical  Model of the  Gasification l~rocess 

As no ted  in  the  p rev ious  monthly p r o g r e s s  r e p o r t ,  a compute=ized 

mathemat ica l  model o f  the  & a s i f i c a t i o r ,  p roce s s  was be ing  deve loped  to  

assist in design and opera=ion ~f the Durner-Gasifier section of the PDU. 

Thi~ w3rk was being done under the summer program for university students 

sponsored by 3attelle. This mcdel incorporates thermodynamic, but not 

kinetic, aspects of the gasification process. Using the model, a series 

of cases were calculated in which ~he effect of factors such as steam-~o- 

carbon ratio, ash agglomerate circulation rate and temperature, etc, on 

the quality of the make gas were examined. 
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A file report is being prepared sun=narizing work concluded on 

the mathematical model. 

Coal Acquisition 

We have partially concluded an examination of the coal from the 

Blue Gem Seam noted in our previous monthly report. This coal appears to 

meet the criteria we desire for initial PDU operations with the exception 

that the ash fusion temperature may be lower than desired. Stable 

operation of a self-agglomerating fluidized bed at temperatures greater 

than about 1800-1900 F with the Blue Gem co&l was difficult to achieve. 

We have found that the Pitt.~burgh seam coal from Fairmont 

Field, West VirgL~ia, also noted in our previous monthly, is not likely 

to meet the criteria desired for initial ~DU opera~.ions. Consequently, 

~,e are not pursuing obtaining a sample of this coal. 

Our present intention with regard to obtaining coal is to pre- 

pare a specification for coal to be used in initial ~DU operations and 

send it to several coal suppliers. These suppliers will be iavited to 

bid on a contract to supply coal according to our specifications. The 

coal ob=ained will, in all probability, be a Pit=sburgh seam coal. 

Coal Characteriza=ion ~nd Bench-Scal e Flu idized-Bed Studies 

Experiments directed at coal characterization, including b e n c h -  

scale fluidized-bed studies which were initiaued in l~arch but were 

interrupted in April to allow greater emphasis on the scale model, were 

continued during this report-'~g period. The c~phasis was on examining 

coal from the Blue Gem Seam and comparing it with coal from the 

Pittsburgh No. 8 seam. We are presently analyzing our results to date 

and expect to make a full report on them in our next monthly progress 

report. 
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PROBLEMS AND RECOMMENDATIONS 

The main problems which are of present concern are those related 

t o  t h e  a n t i c i p a t e d  i n c r e a s e  i n  s u b c o n t r a c t  ccs~.s d e s c r i b e d  i n  the  f i n a n c i a l  

s e c t i o n  and  t h e  PDU i n s t a l l a t i o n  s c h e d u l e .  

The schedu le  shown i n  Table  1 was p r e s e n t e d  t o  us on June 26 by 

Chemico and we were a s s u r e d  t h a t  t h e y  b e l i e v e d  t h e  new s c h e d u l e  was r e a l i s -  

t i c  f rom bo th  o v e r a l l  and c o n s t r u c t i o n  s t a n d p o i n t s .  Two o f  t he  t h r e e  

i n i t i a l  m i l e s t o n e s  on t he  new Chemico s c h e d u l e ;  namely~ c o m p l e t i o n  o f  D-R 

equ ipment  r e q u i s i t i o n s  and e l e c t r i c a l  equipment  z e q u i s i t i o u s ,  have n o t  

been  a c h i e v e d .  I n  l i g h t  o f  t h i s ,  i t  a p p e a r s  u n l i k e l y  t h a t  equipment  

p u r c h a s e s  w i l l  be comple ted  by  Augus t  31 as  s c h e d u l e d .  At p r e s e n t ,  we 

have  n o t  de t e rmined  the L u f l u e n c e  on t h e  c o n s t r u c t i o n  s c h e d u l e  caused  by 

m i s s i n g  t h e s e  m i l e s t o n e s .  

I n  r e s p o n s e  t o  our  e x p l o r a t i o n  o f  t h e  p o s s i b i l i t y  o f  o b t a i n i n g  

a G~vernment p r i o r i t y  on d e l i v e r y  o f  c e r t a i n  m a t e r i a l s ,  we have  been 

i n f o r m e d  t h a t  t h i s  i s  n o t  p o s s i b l e .  The r e a s o n  i s  t h a t  a d e f e n s e  c o n t r a c t  

is not involved. 

We intend to continue cur efforts to provide motivation and 

assistance to lead to scheduled completion of the PDU. 

WORK ~ AND scz~Du'z~ 

It is anticipated that work will continue cn the program in 

accordance with the overall schedule presented in Table 4. The charac- 

terization studies of Phase TIA wili be concluded during the for~hcomin g 

reporting period. 

Activities reported to be in progress in this report will con- 

tinue. Major emphasis will be given to the expeditin E of Chemico's 

requisitions and preparation of bid analyses and reco-~endations for 

purchase. Regarding other work on the program at Battelle, our major 

effort ~ill be to conclude the coal characterization studies and select 

a source of coal. 
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Phase - -  A'ctivlt_y or Part 
IA. Preli-min'ary 

1. Review Design Calculations 
2. Prepare Bid Specifications 
3. Solicit and Receive Bids 
4. Evaluate Bids Recoived 
Prepare and Submit Phase I.A Report 

lB.. Detailed Design and Installation |1| 
1. Detailed Engineering Design 
2. Procurement 
3." Construction 

1t 

TABLE 4, 
OVERALL PROGRAM SCHEDULE 

BATTELLE PROCESS DEVELOPMENT UNIT" 
FOR 

SELF.AGGLOMERATING GASI FICATION PROCESS 

197:, t 1973 

Im~=l 

I I= l l  
I~1 

III 
I I  

U am 

1974 1975 

IIA. Preliminary Characterization Studies 
1. Fusibility of Ash Tests 
2, Thermal Analyses 
3. Bench Scale Fluidized-Bed Studies 

liB. Coal Burner Studies (Initial Start Up) 
tiC. Gasifier Studies (Shake Down) 
liD. Integrated Burner and Gasifier Studies 

~,~,.~l.,,,.,, ,~, 
m i l l  a l l  

• ~t~sW,TL~ rn~L 

ilm r i l l  

III. Development of Performance and 
Engineering Design Data 

1. Operations Wi~h Eastern Bituminous 
Coal 

2. Installation of the Turbine 
3. Turbine Operation With the PDU 

n i l  
l i b  i l l  

J,qN MAR MAY JUL SEPT NOV 
FEB APn: JUN AUO OCT D[C 

(1) Under subcontracl with Chemic~d Con~truclion Corporation. 
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Included in this section as Table A-I is the Task Cost and 

Manpower Projection form for the month ending July 31, 1973. During 

this reporting period we paid one billing of $30,655.65 to Chemico 

which covers their engineering expenses and fee from June 16, 1973, to 

July 15, 1973. Another billing for $79,84$.22 to cover Chamico's costs 

from February through May and their fee for the period May 16 to June 16 

was also paid. Total payme=~s to date to Chemico are $123,315.87. 

Chemieo estimates their expenditures for the month of July at 

$28,000. Consequently, the total expenditures of Chemico to date on 

the proEram are estimated to be about $151,300, not including approved 

purchase order commitments of $247,526. 

The cumulative expenditures of Battelle, including payments to 

Chemico no date are, as shown in Table A-2 and drawn on Table A-I, about 

$327,110. The total amount either spent or committed is about $602,636 

or 14.7 percent of the encumbered funds. 
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TABLE A-2. SUMMARY OF APPROXIMATE COSTS (a) 

Expenditures on Program Through July I 

Chemico Billi,gs Paid in July 

Battelle Internal E~enditure on Program During July 

Tonal C~ulative Expenditures as of August i 

Chem~co Estimated Expenditure in July 

Purchase Order Commitments 

Expended or Committed 

$195,812 

110,500 

20,798 

$327,110 

2~,000 

247,526 

$602,636 

(a)  Costs  do not  i n c l u d e  the  B a t t e l l e  f e e .  

On August 9 we obtained verbally from Chemico the updated sub- 

contract cost projections which we noted in our previous monthly progress 

report~ were expected in late July. The subcontract costs now projected 

by Chemico are substantially in excess of the estimate upon which the 

subcontract award was based (probably 60 or more percent).. ,~nis is the 

first notification that me have obtained from Chemico of any major 

expected increase in subcontract costs. We notified AGA and OCR of this 

new cost estimate by phone on August 13 and 15, respectively. As of the 

date of this report, formal, written notification of the anticipated cost 

increase has not been received. Neither have specific reasons for the 

expected increase or a breakdown of the newly projected costs been 

received. We expect to receive this information no later than August 22. 



BATTEI.LE-COL~IBUS LABORATORIES PERSONA~L 
ASSIGNED TO ~OJECI~ 

(i) W. M. GoZdberger 

(2) W. C. Corder 

(3) E. eo Adams 

(4) g .  J .  Ka ryv ia l  

(5) D. G. Bauer 

(6) H. C. Meeks 

(7) J .  w. ~ n  

(8) B. J. Sbankle 

(9) E. A. Wasto 

(i0) H. Eo Batchelder (Steff Consultant) 

CHEMICAL CONSTRUCTION CORPORATION PERSONNEL 
ASSIGNED TO PRO/ECT ~ 

(1) F. W. Peterson 

(2) E. M. Ezcurra 

(3) E. Coles 

(4) J. Fisher 

(5) H. Osborne 

* Only staff who devote significant portions of their time to the 
program are listed. Various others have temporary assiEomencs. 
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INTRO~JCTION AND PROJECT OBJECTIVE 

This progress report describes work completed by Battelle on =he 

Coal Gasification Program during the period August 15-September 14. The 

section that follows is the technical section. The administrative and 

financial section is appended. 

The general objective of the current contract is development of 

a two-stage fluidized-b~d process utilizing a self-agglomerating flui~ized- 

bed burner as par= of a practical and economical methed for producing 

synthesis g3s by steam gasification of ceal. The developed process is ~o 

be useful as a part of a system for producing synthetic pipeline gas or 

for ether purposes. 

Pursuant to the general objective, a 25-ton-a-day-of-coal Process 

Development Unit (PDU) is to be erected and operated a n d  the following 

~spects ef the process explored: 

• The operability of a self-agglomerating fluidized-bed coal 

burner operating en an Eastern bituminous coal under pressure 

and using air for combus=ion. 

• The mechanical feasibility of conu!:~uously circulating a 

burden of hot-ash agglomerates between fluidized-bed burner 

and fluidized-bed gasifier vessels at 100 psig of pressure 



and the rates and temperatures required for effective heat 

transfer. 

• The operability of integrated fluidized-bed burner and gasi- 

fier vessels both fed by Eastern bituminous coal (or char in 

the case of the burner) and operating at I00 psig of pressure. 

The gasifier is to be f!uidized by steam and the endotherm/c 

heat of gasification is to be provided by the circulating 

burden of hot-ash agglomerates. 

• The operability over extended time periods of a power-recove-~y 

turbine using hot, fluidized-bed burner effluent gases as the 

turbine working fluid. 

• The fautors that influence the long-term operability of the 

process. Included is to be the gathering of data on all key 

process variables and their effect on the characteristics of 

the process. 

Concurrent with operation of the PDU, sufficient process data 

and information will be acquired to permit scale-up of the process to its 

next logical s~age of development. 

SUMDIARY 

During this reporting period, work was continued by Chemico on 

the detailed design and procurement of equipment for the Battelle Coal 

Gasification PDU. The new cost estimate for the design and installation 

of the PDU developed by Chemico uas exa~i.~ed with them by Battelle and is 

being transmitted to the Sponsors. 

Activities previously initiated hy Battelle not directly related 

to the PDU installation were continued but at a somewhat reduced level of 

effort from previous or future reporting periods. The most substantial 

activity on the program in this reporting period by Battelle has been in 

working with the subcontractor both on technical and administrative matters. 

Dare from the coal characterization work to date has been examined and we 

have concluded that more experimental work is desirable. Other major 

activity hy Battelle has been that related to site preparation and obtain- 

ing permits. 



WORK COMPLETED 

Contractual 

The subcontract be.~ween Battelle and Chemico for the detailed 

design, construct£on~ and installation of the PDU is being negotiated on 

the basis of subcontract modifications requested by ACA. Chemico is con- 

tinuing work authorized by a written purchase order of June 26 from Battelle. 

Detailed Engineering D~siKn of the PDU 

Chemico Activity 

Chemico's current schedule is repeated here as Table I. Associ- 

ated milestone dates are given in Table 2. 

Primary emphasis during this reporting period by Chemico has 

been on preparation of an updated cost estimate for the PDU, equipment 

requisitions, stmmaries of bids for equipment received, and recommendations 

for purchase. Other scheduled items which have received emphasis from 

~hemico during this reporting period are as follows. 

• Process Flow Diagrams and D.ata Sheets. Updated process flow 

diagrams are being prepared at Chemico to reflect m~diflcations to the PDU 

design made since June. We expect these to be issued shortly. 

We have received preliminary copies of certain of the flow 

diagrams for utility sections of the PDU including those for the cooling 

water, inert gas, and natural gas distribution systems. These are being 

examined at Battelle and checked and finalized for issuance by Chemico. 

• Requisitions and, Purchases. for C.ritical It-.ms . A listing 

of the items of equipment for the PDU which are in some stage of the 

procurement cycle is shown in Table 3. The current status of each item 

is as indicated. 

Items requiring more than 16 weeks for deliver'. 



! 
I p~ ' ,*  " a 
, J I U I I I i l i  AI, ~1,, 

] 

o 

~..,.t.~7:,~ K'o ¢c.e" 
I I I l l U I I I l ~ l l l l l  I I I M I l I I  

I 

| U l I I T I I I I I I I I [  .F  ,O'~P A~,~ '~  .~  

• 6 " ( p v . / p  ~a'~, ," 

c/vic ~-,'~. 

I 

I 

Illll I 

~ .  ~Q= 

P~X~.xa 

| . 

- !  

i 

~ I..¢"T ~ r4 

i " -  I " "  

• t 

4 
T~E 1 .  REVISED CHEM~CO SCHEDULE 

0 ~l ~ It # 0 V I p~c: 

#,L>B4L, 
I l l  

I ° 
TAT A~ ATLT N A ~  

I l l l l l ~ l l  . I I  I l l l  / 

r M ( l l l , ~ l ~ l l ,  " I A ~ . I . d ~ O l 4  # 8 1 l i l t  

~ t ~ .  " "  . . . . .  

I 

. . . . . . . . . .  o 

~ ' ~  T L  . . . . . .  

i 

i 
o ~ ¢a,~. ,.e-,. F, 
.~' ae ~ AP,4E 4P,B A 

! 

J r 8 1  

~'LW al" 1 

i 

. . . . . .  i P t P/s'#, .---.,.? 
, . . ~ A - s .  r ' v E ~ -  

J 7 

= 

0 

,ll 

0 
Z 

n 

C • 

II 

i 
I 

l l l l l l l l l  

I 
i 

I I I I I I I l t  

.~,~¢.1¢1 v, ,,~, d~', 
f AP O d P S  I d l "  ~ ' 1 A F A I l l  

I N.S T, e ÷ /,~,-~r ~. l 
I ~  l i  l f l  i i  l l  l l  l l  l l  l l l l  f l l  l l  

• ~ ' "  " "  / l l l l i l l l l  l 

' ..' : [ ~ 7 ~ "  I {J P 
" ° " I ¢ I : I = ~ Z I ~  

, 7 :  
¢ 

• o ,~, 

I l l  I l l l  l l l l l '  

/ A  
l m i l  

P-al C s ,¢s~ 
N B I l l l I B I B  

P l l l / l  

r - ~ D F . .  

I S l l l l  I l l l f l l l  

aP B ' S f  ~ d  

l 

i 
~ l i l l  

p ~ I S  -._b_~. i .  

1 I I I I I I 1 - -  " I - ; ' - =  ~--" , 



5 

TABLE 2. MILESTONE DATES CORRESPONDING TO 
THE NEW CHEMICO SCHEDULE 

~ ~ iii I ii 

MilestRne 
Achievement 

Date 

Complete D-R Equipment Requisitions 

Complete Electrical Equipment Requisitions 

Complete Major Inst. Reqn. Incl. Panel 

Structural Steel Dwgs. ~Feed Struct.) 

Foundation Dwgs. (Feed Struct.) 

Combustor-Gasifler Struct. Dwgs. 

All Equipment Purchased 

P & I Prelim. Piping Issue 

P & Z Advanced Piping Issue 

Piping Dwgs., Preliminary 

Piping Dwgs., Complete 

Start Construction 

Start Steel Erection 

Start Equipment Installation 

Start Piping Installation 

Start Electrical Installation 

All Equipment Delivered 

A11 Equipment Installed 

Partial Turn-Over for Initial Start-Up 

Complete Turn-Over for Start-IPp 

July 27, 1973 

July 27 

Sept. 28 

Aug. 31 

Sept. 14 

Sept. 28 

Aug. 31 

J u l y  27 

Aug. 31 

Oct. 12 

Nov.  16 

Oct. 1 

Nov.  5 

Oct. 22 

Nov. 16 

r~.~c. 14 

Dec. 14 

De:. 28 

Feb. 9, 1974 

March 9 



TABLE 3. STATUS OF PDU EQUIPMENT PROCUREMENT 

I. 

. 

Purchase orders have been authorized for the foll~Ing items: 

Section 100 

.GoI01 Coal Pulverizer Surge Hopper (OCR/AGA Purchase Quotation 
and Authorization Sheet 
Serial No. 2) 

Section 200 

D- 201 
K-201 
K-202 
K- 203 
O- 201 
P-201 
P-203 

Section 400 

G-401A 
G-401B 
G-402 
G-403 
G-404 
G-405 
G-406 

S e c t i o n  700 

G- 70 IA&B 
K- 701A&B 

Inert Gas Generator~ 
Main Fan 
Auxiliary Fan 
Combustion Air Blower / 
Coal Pulverizer I 
Cyclone Separator 
Bag Filter ) 

OCR/AGA Purchase Quotation and 
Authorization Sheet Serial No. 3 

Combustor Feed Bin -~ 
Gasifier Feed Bin \ 
Combustor Feed Pressure Hopper i 
Combustor Feed Injection Hopper~ 
Pretreated Coal Receiving Bin ." 
Gasifier Feed Pressure Hopper ~ \ 
Gasifier Feed Injection Hopper ; 

_J 

Process Air Receivers 
Process Air Compressors 

OCRIAGA Purchase  Quo- 
tation and Authoriza- 
tion Sheet Serial No. 
2 

General 

Panel Instruments 

(OCR/AGA Purchase Quotation 
and Authorization Sheet 
Serial No. I) 

(OCR/AGA Purchase Quona=ion and Authorization 
Sheet Serial No. 4) 

Bids have been received by Chemico on the following items. These bids 
have been reviewed by Chemieo, their reco~endations have been made to 
Battelle and requests for authority to purchase have been submitted to 
OCR/AGA. 

General 

Uni= Price Quotation for Structural Steel (OCR/AGA Purchase Quo- 
tation and Authorizs- 
tion Sheet Serial No. 
7) 
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TABLE 3. (Cont.) 

. 

. 

Section 500 

H-501 
H-502  

Section 600 

E-604 

Combustor Vessel 
Gasifier Vessel 

(Unit cost basis as per OCR/ACA Pur- 
chase Quotation and Authorization 
Sheet Serial No. 6) 

Recycle Make Gas Cooler ("Information Only" - OCR/AC~. 
Purchase Quotation and Authcri- 
zation Sheet Serial No. 5) 

Initial bids or revised bids have been received on the following items 
by Chemico. They are currently evaluating the bids and will transmit 
their reco~endations to us very soon. 

Section 300 

Screw Conveyor Ccoler 
Coal Pre~reater Cyclone 

O-301 
P-301 

Section 500 

0-502 
P-501 
P-502 

Ash and Char Conveyor Cooler 
Combus for Cyclone 
Gasifier Cyclone 

The following items are out for bids: 

Section 300 

3-301 Oil-Solids Pump 

Section 400 

P-401A&B Bag Filters 

Secticn 600 

J-6OIA&B 
J- 602A&B 

Section 700 

D- 702 
G-702 

Section 800 

D-S02 
])-803 

Ven~uri Circulating Pumps 
Venturi Circulating Pumps 

I n e r t  Gas G e n e r a t o r  
I n e r t  Gas R e c e i v e r  

P a c k a g e  Steam B o i l e r  
S t eam S u p e r h e a t e r  
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TABLE 3. "(Cont. ) 

. 

General 

A-190 
A-191 
U-030 
U- 

Reinforcing Bars (Unit Price) 
Anchor Bol~s (Unit Price) 
Analyzer System 
Load Cells 

Requisitions have been drafted on the foll~ing items and are current- 
ly being reviewed or revised: 

Section i00 

G-102 

Section 500 

D-501 
~-501 
~-502 
G-501 
C-502 
G-503 
¢-504 
G-505 
G-506 
G-509 
G-510 
G-511 

Section 600 

K-603 

Section 700 

G-703 
K-702 

Coal Receiving Hopper 

Start-up Heater 
Combustor Refractories 
Gasifier Refractories 
Combustor Cyclone Receiving Hopper 
Combustor Cyclone Letdown Hopper 
Gasifier Cyclone Receiving Hopper 
Gasifier Cyclone Letdown Hopper 
Char Receiving Hopper 
Char Leiden Hopper 
Gasifier Ash Letdown Hopper 
Combustor Ash Letdown Hopper 
Cooler Conveyor Receiving Hopper 

Recycle Make Gas Booster 

Instrument Air Receiver 
Emergency Instrument Air Compressor 

K-703A&BNatural Gas Boosters 

Section 800 

R-803 Water Cooling Tower 
R-804 Water Treatment System 

General 

V-020 Transformer Substations 



The listing shown represents about 65 percent of the expected 

PDU requisitions. Items not listed but shown on the proces3 flowsheets 

are still at ~he engineering-design stage and specifications for the 

requisitions have ~,c~ been developed yet. 

The Chemico scheeule and associated milestone dates shown in 

Tables i and 2 indicate that D-R ~ and electrical equipment requisitions 

should have been completed on July 27. All equipment is indicated to 

be purchased by August 31. These milestones have not been achieved. 

We have been informed by Chemico thac the supplier of the 

process air compressors has requested shipping instructions to the 

Battelle Nest Jefferson site. 

• Process P&I Diagrams. A supplier of the m~jcr items of panel 

instrumentation has been selected and work is proceeding wi~h the engi- 

neering of final P&I's. An advanced i s s u e  of the P&I's schedu led  for 

August 31 was no~ received. However, we are informed that this will issue 

SOOr~. 

• SJructursl S=eel ~si~n and Civil EnKineerinR. A supplier 

for the structural steel has been selected and recon.nended to OCR/ACA as 

is  i n d i c a t e d  in  Table 3. The s t r u c t u r a l  s t e e l  and f o u n d a t i o n  drawings due 

to be issued on August 31 and September l&, r e s p e c t i v e l y ,  have been de layed .  

Battelle Activity Directly Related to De,tailed Design of the PDU 

Time has been devoted to  rev iew ing  the  s p e c i f i c a t i o n s  in  the 

r e q u i s i t ! o a s  issued by Chemico. A lso ,  a d d i t i o n a l  s t u d i e s  have been made 

by B a t t e l l e  o f  what can be done i n  emergency s i t u a t i o n s  to assure an 

o r d e r l y  shu tdcun  of  the  rDU. We h~ve he ld  d i s c u s s i o n ~  r e l a t e d  to  t h i s  

technical matter as well as on administrative matters with Chew':co. 

Other technical points concerning the PDU have been examir.ed at Battelle. 

R. R, Adams, our project engineer, has continued his activity with Chemico 

and has become more involved with c o o r d i n a t i n ~  the Chemico work ~.ith that 

Direc t- Requis i tion. 
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of the Plant Facilities Departs.eRr at Battelle. 

A portion of the area adjacent to Building JS-2 at our West 

Jefferson site has been cleared and graded by Battelle in preparation for 

receipt of the PDU equipment. Battelle's ?lant Facilities Department has 

completed a preliminary design on an additional enclosure to be built by 

Battelle at the West Jefferson site to enclose compressors and other PDU 

auxiliaries. It is aRticipated th= ~ork on this structure as well as ne~ 

required access roads will begin in about a month. A more detailed analysi~ 

of the PDU operation from the standpoint of compliance with OSHA and other 

regulations , particularly as ~hey regard noise~ is in progress. 

• Wo._rk Relate d to Environme%tal Impact of the PDU. In the 

previous monthly progress report, we notad that the State of Ohio EPA had 

requested we submit two "permit to construct" applications. These appli- 

cations were submitted and are under review by the State authorities. 

Questions which have arisen in EPA's review have been answered by the 

project staff. 

I Work Related to Assurinq Sufficient Natural Gas at the PDU 

Sit_._ee. Our preliminary information from the local gas company (Columbia 

Gas of Ohio, Inc.) is that the requirement for PDU can be met. I= is our 

understanding that the total anticipated requirement of the Wes: Jefferson 

site is being reviewed by Columbia to determine if modifications must be 

made to the natural gas substation at the site and to the distribution 

system. 

$ Determination of Electrical Area Classifications for the PDU. 

This subject has been reviewed at Battelle and, in conjunction with Chemico~ 

a final determination is in progress to assign the proper classification to 

each area of the PDU. 

• Turbine Specification. We have held a discussion with Elliott 

Company and provided them with information on our need for the expansion 

turbine. 
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This information is currently being examined by Elliott's technical staff. 

Another meeting is tentatively planned in October to explore the require- 

ment further with this supplier. 

Other contaczs are being .made with turbine suppliers and we 

expect discussions with them also during the forthcoming reporting period. 

0ther Work Relate@. ZndirectIy to PDU Design 

Smal,]-bcale Fluidized-Bed BurnerTGasifie; System Assembly 

The concl~=£on of experiments using a 1/8-scale model of the 

Burner-Gasifier system was noted in the previous monthly progress report. 

A separate report describing the operation and r~sults of the experiments 

is in the process of final editing. 

Mathe~tiqal Model of the Gasification Process 

The file rcport stmmmrizing work concluded on a computerized 

mathcma=ical model of the gasification process being developed in the PDU 

is also being edited and we expect it to be available in about i month. 

,,Coal Acquisition 

Pressures of other matters have precluded us from issuing a 

specification for bidding on coal to be suppl%ed for the PDU operation 

as we had planned to do during this reporting period. Our intention 

ui:h regard to obtaining coal is still to prepare ~ specification for 

coal to be used in initial PDU operations and send i: to several coal 

suppliers. These suppliers will be invited to bid on a contract to 

supply coal according to our specifications. 
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Coal Characterization and Bench-Scale Fluidized-Bed Studies 

Results of experiments concerning coal characterization, 

including bench-scale fluidized-bed studies, have been analyzed. 

Comparisons of brief experiments made in the self-agglomerating flui- 

dlzed bed using three Eastern bituminous coals were made wi=h the 

results of work with Pittsburgh No. 8 coal. In general, the results 

are in agreement with the more extensive earlier work with Pittsburgh 

No. 8 coal. However, the data are quite limited, are sca=tered, and 

are consequently inconclusive regarding the other coals. 

Some of the discrepancies in data generated are believed 

related to air distribution problems encountered with the fluidized- 

bed equipment used. Several more experiments in another fluidized- 

bed vessel are being conducted to better determine the influence gas 

distribution may have had on the results. 

PROBLEMS A-N~D RECO~[EA~DATIONS 

The probl~us of present concern are~ as noted in the ~revJuus 

monthly progress report~ related to the anticipated increase in sub- 

contract costs described in the financial section and~ the PDU installa- 

tion schedule. 

The schedule shown in Table 1 was presented by Chemico to 

Battelle as a revision on June 26 with the information that it was 

realistic and that it cculd be met. Based on current review with 

Chemico~ it appears that this revised schedule may suffer further delay 

by as much as 6 weeks. 

~ was noted in our sixth progress report, any delay beyond 

that anticipated in the present (June 26) schedule of Chcmico, will make 

it very unlikely that the overall program can be completed by June 30, 

1975. Chemico has advised us that additional manpower has been assigned 

to the program to avoid or minimize such delay. 
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WORK PIJ,~ ~XD SCHHDULE 

We a r e  s t i l l  p r o c e c d l n g  on the b a s i s  t h ~  the  o v e r a l l  s c h e d u l e  

p r e s e n t e d  i n  Table  4 can be met .  Work w i l l  be c o n t i n u e d  on the  c h a r a c t e r i -  

z a t i o n  s t u d i e s  o f  Phase  I~A a t  a nominal  l e v e l  d u r i n g  the  f o r t h c o m l n g  

r e p o r t i n g  p e r i o d .  H a j o r  emphasis  w i l l  be g i v e n  e-" the  e x p e d i t i n g  of  

C h e m i c o ' s  r e q u i s i t i o n s  and p r e p a r a t i o ~  o f  b id  a n a l y s e s  and r e c o ~ n e n d a t i o n s  

f o r  p u r c h a s e  to  r ecoup  t ime l o s t  i n  t h i s  segment  o f  t he  s c h e d u l e .  

R e g a r d i n g  o t h e r  work on the  program a t  B a t ~ e ! I c ,  major  e f f o r t  w i l l  be 

d i r e c t e d  a t  p r e p a r i n g  the  s i t e  t o  a c c e p t  the  PDU p r i o r  to  the  o n s e t  of  

inc lemen~ w e a t h e r .  
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TABLE 4, 
OVERALL PROGRAM SCHEDULE 

BATTELLE PROCESS DEVELOPMENT UNIT" 
FOR 

SELF.AGGLOMERA'rlNG GASIFICATION PROCESS 

Phase Activity or Part 
,,, , ,  , , il l 

IA, Preliminary 

lB. 

1. Review Design Calculations 
2, Prepare Bid Specific~ltion~'. 
3. Solicit and Receive Bids 
4. Evaluate Bids Received 
Prepare and Submit Phase I-A Report 

Detailed Design and Installation {1) 
1. Detailed Engineering Design 
2o Procurement 
3, Construction 

IIA. Preliminary Characterization Studies 
1, Fusibility of Ash Tests 
2, Thermal Analyses 
3. Bench Scale Fluidized.Bed Siudies 

liB, Coal Burner Studies (Initial Start Up) 
IlC. Gasifier Studies (Shake Down) 
l iD, Integrated Burner and Gasifier Studies 

II I .  

1972 1973 

r..:¢~ 

I 

II ; 

Development of Performance and 
Engineering Design Data 

1. Operations With Eastern Bituminous 
Coal 

2. Installation of the Turbine 
3, Turbine Operation With the PDU 

• fAN  MAR ~A ' i  JUL  f i tP l  NOV J 

r.r. Apn .J. AU~I~I .tO -, 

{ I)  UJ1(h:r 5tlhcontr~icl wltJl Chumucol Conslrtlc~in~1 C()rlx}r~ItlOn. 

1975 
1 

1974 

IZ~,3 
I t S  E l l  

I l i U m  

Z I ~ I ~ I x V  m 
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FINANCIAL SECTION 

of 

PEOGRESSREPOET NO. 8 

on 

CONTRACT NO. 14-32-0001-1513 

to 

OFFICE OF COAL EES~RCH 

from 

BATTELLE 
Columbus Laboratories 

September 14, 1973 

Included in this section as Table A-I is the Task Cost and 

Manpower Projection for~ for the month ending August 31, 1973. During 

this reporting period we received a billing of $30,926.70 from Chemico 

"~hich covers their engineerh~g expenses and fee from July 16, 1973, to 

August 15, 1973. The billing was received too late to make payment 

during this reporting period, consequently, total actual disbursements 

to Chemieb remain at $123,315.87. 

Assuming Chemico's expenditures for the period August 15 to 

September 14 are $30,000, or about the same as in previous periods of 

this length of ~ime, the total expendi%~res of Chemico to date on the 

program are estimated to 5e $i85,000. This does not include approved 

purchase order commiZments of $295,635.05*. 

The cumulative expenditures of Battelle~ including payments 

to Ch~mieo to date are~ as shown in Table A-2 and dra~m on Table A-I, 

about $349,000. The total amount either spent or committed is about 

$705,000 or 17.2 p~rcent of the encumbered funds. 

* We ~ere advised by Chemico on September 6 that they anticipate 
commitment of additional funds for equipment purchase and their 
own engineering costs to exceed $900,000 by the end of September 
(letter and attachment to Mr. Paul J. McNeil1 from Mr. Roger L. 
Evans, dated September I0, 1973). 
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TABLE A-2. SU~R~RY OF APPROXIMATE COSTS (a) 

Expenditures on l>rogramThrough August i 

Battelle Internal Expenditure on Program During August 

Total Cumulative ~penditures as of September 1 

Unpaid Billing Received from Chemico 

Estimated E~enditures cf 5"nemico in August 

~archase Order Commitments 

Expended or Committed 

(a) Costs do not include the Battelle fee. 

$327,110 
21,655 

$348,765 

31,000 
30,000 

295~635 
$705,400 

It was noted in the previous monthly progress report that, on 

August 9, we were informed by Chemico of a projected cos= increase. 

Some details of the new cost estimate were received from Chemico on 

August 22. On September 4 and 5~ Battelle and Chemico met an Columbus 

to review their projected increase in costs. A document prepared by 

Chemico outlining their major reasons for the projected cost increase was 

received by Battelle on September 13. We currently are examining this 

document and expect to forward it, along with our comments, to OCR and 

AGA before September 20. 



BATTELLE-COLU~mUS LABORATORIES PERSONNEL 
ASSIGNED TO PROJECT* 

(I) W.M. Goldberger 

(2) W. C. Corder 

(3) R. R. Adams 

(4) T. L. Tewksbury 

(5) H. C. Meeks 

(6) J. A. Lowman 

(7) B. J. Shankle 

(8) E. A. Wasto 

(9) H. R. Batchelder (Staff Consultant) 

CHEMICAL CONSTRUCTION CORPORATION PERSOnnEL 
ASSIGNED TO PROJECT ~ 

(I) F.W. Peterson 

(2) E.M. Ezcurra 

(3) E. Coles 

(4) J. Fisher 

(5) H. Osborne 

* Only staff who devote significant portions of their time to the 
program are listed. Various others have temporary assignments. 
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INTRqDOCTION AND PROJECT OBJ'EC'£1"VE 

T h i s  p r o g r e s s  r e p o r t  d e s c r i b e s  work  c o m p l e t e d  by  B a t t e l l e  on 

t h e  Coa l  G a s i f i c a t i o n  Program d u r i n g  t h e  p e r i o d  S e p t e m b e r  1 5 - O c t o b e r  15. 

The s e c t i o n  t h a t  f o l l o w s  i s  oh.? t e c h n i c a l  s e c t i o n .  The a d ~ n t s t r a c t v e  

and f i n a n c i a l  s e c t i o n  i s  a p p e n d e d .  

The g e n e r a l  o b j e c t i v e  o f  t h e  c u r r e n t  c o n t r a c t  i s  d e v e l o p m e n t  

o£ a t ~ o - s t a g e  f l u ~ d i z e d - b e d  p r o c e s s  u c i l i z i n 8  a s e l f - a g g l m n e r a t l n 8  

f l u i d i z e d - b e d  b u r n e r  as p a r t  o f  a p r a c t l c a l  and e c o n o ~ c a l  method f o r  

p r o d u c i n g  s y n t h e s i s  ~as by s t e a m  8 a s £ £ i c a t l o n  o f  c o a l .  The d e v e l o p e d  

p r o c e s s  i s  t o  be use£u]  as  a p a r t  o f  a s y s t e m  f o r  p r o d u c i n g  s y n t h e t i c  

p l p e l i n e  sas or  .=or o t h e r  p u r p o s e s .  

P u r s u a n t  t o  the  g e n e r a l  o b j e c t i v e ,  a 2 5 - t o n - a - d a y - o f - c o a l  

P r o c e s s  D e v e l o p m e n t  Uni t  (PDU) i s  t o  be  e r e c t e d  and o p e r a t e d  and t h e  

f o l l o w i n g  a s p e c t s  o f  the  p r o c e s s  e x p l o r e d :  

• The o p e r a b i l i t y  o f  -- s e l f - a g g l e m e r a t £ ,  S £ 1 u i d £ z e d - b e d  c o a l  

b u r n e r  opera t i ng  on an  E a s t e r n  b i t u m i n o u s  c o a l  u n d e r  

p r e s s u r e  and us£n8 a i r  f o r  c o m b u s t i o n .  

• The  m e c h a n f c a l  f e a s i b i l i t y  o f  c o n t i n u o u s l y  c i r c u l a t i n g  a 

b u r d e n  of  h o t - a s h  a g g l o m e r a t e s  be tween  f l u l d i z e d - b e d  b u r n e r  

and £1u£dLzed-bed g e s i f i e r  v e s s e l s  a t  100 p s ~  o£ pressure  



and the rates and temperatures required for effective heat 

transfer. 

• The operability of integrated fluidized-bed burner and 

gas£fier vessels both fed by Eastern bituminous coal (or 

char in the case of the burner) and operatlng at 100 psig 

of pressure. The gasifier is to be fluidized by steam and 

the endothermic heat of gas£fication is to be provided by 

the circulatlng burden of hot-ash agglomerates. 

• The operability over extended time periods of a pc~er- 

recovery turbine using ho~, flu~dLzed-bed burner effluent 

gases as the turbine working fluid. 

• The factors that .%nfluence the long-term operability of the 

process. Included is to be the gathering of data on a11 key 

process variables and their effect on the characteristics of 

the process. 

Concurrent with operation of the PDU, sufficient process data 

and £nformation will be acquired to permit scale-up of the process to its 

nex~ logical stage of development. 

S ~  

During t h i s  r e p o r t i n g  per iod ,  work was cont inued by Chemico on 

the detailed design and procurement of equipment for the Battelle Coal 

Gasification PDU. Details of the new cost estimate for the design and 

installaEion of the PDU developed by Chemico were discussed with the OCR 

Operating Committee and a disposition of the problem is being awaited. : 

Actlv£ties previously initiated by Battelle not directly related 

to the PDU insta!lat£on were continued at a reduced level of effort. The 

most substantial activ£ey on the program in this reporting period by 

Battelle has been in working with ~-he subcontractor both on techn£cal and 

admlnistrative matters. A nominal amount of coal characterization work 

~as continued. Other activity by Battelle has been that related to site 

prtparatinn and obtaining permits. Also an £ncreased amount of attention 

has been giv~n to specifyiug and ~mki.~g arrangements for acquisition of 

t h e  t u rb ine .  
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~ORK CONFLETED 

Contractua~ 

The s u b c o n t r a c t  between B a t t e l l e  and Chain;co f o r  the d e t a i l e d  

d e s i g n ,  c o n s t r u c t i o n ,  and i n s t a l l a t i o n  of the PDU i s  be ing  nego t i a t ed  on 

t h e  b a s i s  of s u b c o n t r a c t  m o d i f i c a t i o n s  r eques ted  by  AGA. Cheaico i s  

~ontintL~ng york  a u t h o r i z e d  by  a ~ ' r i t t e n  purchase  o r d e r  o f  June 26 £rom 

~ a t t e l l e .  

I )e r~ i led  Englneer. lng Design. of  the  YDU 

C h ~ i . c o  A c t i v i t y  

D/e have no cu~cen t  schedu le  f ro~  C h e ~ c o .  The Chemico schedule  

p r e s e n t e d  in  our p rev ious  month ly  r e p o r t s  i s  no l o n g e r  v a l i d .  We under-  

s t a n d  f r ~  Che~ico t h a t  a new schedule  i s  being p r e p a r e d .  

Chemico has c o n c e n t r a t e d  on p r e p a r a t i o n  o£ an updated process  

P and I l s  and f l c ~ s h e e t s ,  equipment  r e q u i s i t i o n s ,  s,,mmaries of  b ids  f o r  

equipment  r e c e i v e d ,  and reconmendat ions  fo r  pu rchase .  I tems which a re  

e a r l y  on any schedule  and which  have r ece ived  a t t e n t i o n  from ChenL~co to  

o u r  knowledge dur ing  t h i s  r e p o r t i n g  per iod  a re  as £o l lows .  

• Process Flow D£a~r,ams and Data Sheets. Updated process ~lou 

diagrams have been p repa red  a t  Che~ico to  r e £ 1 e c t  m o d i f i c a t i o n s  to  the 

PDU des ign  made s i~ce  June .  These have been rev ;ewed a t  B a t t e l l e  and 

v ~ t h  Chemlco and bas ic  a p p r o v a l  has been given co the  f lowshee t s  as they  

c u r r e n t l y  e x i s t .  

iie r e c e i v e d  p r e l l m i n a r y  copies  of c e r t a i n  o f  the  £1ow d£asrams 

f o r  u t i l i t y  s e c t i o n s  of  the  PDU inc lud ing  those  f o r  the  coo l i ng  r a t e r ,  

i n e r t  gas ,  and n a t u r a l  gas d i s t r i b u t i o n  sy s t e=s .  Formal v e r s i o n s  o£ 

rJhese have not y e t  been i s s u e d  by Chemico. 

We have no t  recei,~ed v e e k l y  o r  monthly r e p o r t s  £rom C h e ~ c o  =ecen t ly .  
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• Reqqi~!tip,ns and Purchases. A listlng of the items of equip- 

merit for the I~DU which are in some stage of the procurement cycle is shown 

in Table I. Battelle's estimate of the current status of each item is as 

indicated.  

The listlng shown represents about 65 percent of the expected 

~DU requisitions. Items not listed but shown on the process flowsheets 

are still at the engineering-design stage and specifications for the 

requisitions have not been developed yet. 

• .~rocess P&IDiaRrams. We have reviewed an updated version of 

th~ process P and I's at Battelle and then with Chemico. Another review 

was also made by Battelle with C. F. Braun. Work is proceedingwith the 

engineering of final P and I's and we understand the preliminaries are 

being continually updated. 

• Structural Steel Design and Civil EnKineerin ~. A supplier 

for the structural steel has been approved. The structural steel and 

fotundat~on drawings were reported by Chemico t o  have been started the 

week of October 8. 

• Electrical Drawings. We have been informed by Chemico that a 

one-line electrical drawing for the PDU will 5e available the week of 

October 15. 

_Ba_ttelle Ac~ivit7 Directl 7 Related to Detailed Desist_of th_e PDU 

Time has been devoted to reviewing t he  specifications in the 

requisitions issued by Chemico. Procedures have been developed by Battelle 

for orderly shutdown of the PDU in emergency situations. We have held 

discussions related to this technical matter as well as on administrative 

matters with Chemico. Other technical points concerning the PDU have been 

examined at Battelle. Our monitoring function has continued at Chemlco 

through residency of R. R. Adams at the subcontractorts site. Frank Cruwe, 

the Sponsor's Representative for Engineering Design has joined Mr. Adams 

during much of this --ime. 
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"TABLE 1. STATUS OF PDU EQUIPMENT PROCUREMENT 

Purchase  o rde r s  have been a u t h o r i z e d  f o r  the  fo l l owing  i tems: 

S e c t i o n  100 

G-IO1 Coal Pulverizer Surge Hopper (OCR/AGA Purchase Quotation 
and Authorization Sheet 
S e r i a l  No. 2) 

S e c t i o n  200 

I) '201 
K- 201 
K-202 
K-203 
O'201 
P- 201 
P-203 

Sect ion 400 

C-401A 
G-A01B 
G-402 
G-403 
G-404 
G-405 
C-406 

Se c t i on  500 

B-501 
H-502 

Inert Gas Generator 
Main Fan 
A u x i l i a r y  Fan 
Combustion Air Blower 
Coal Pulverizer 
Cyclone Separatcr 
Bag F i l t e r  

0CR~ACA Purchase  Quo ta t i on  and 
A u t h o r i z a t i o n  Sheet  S e r i a l  Ne. 2 

Combustor Feed Bin 
C a s i f i e r  Feed Bin 
Combustor Feed P re s su re  Hopper 
Combustor Feed I n j e c t i o n  Hopper 
P r e ~ r e a t e d  Coal Receiv ing  Bin 
C a s ~ f i e r  Feed P re s su re  Hopper 
C e s i f i e r  Feed I n j e c t i o n  Hopper 

OCR/AGA Purchase  Quota- 
t i o n  and A u t h o r i z a t i o n  
Shee t  S e r i a l  No. 2 

C..~bustor Vessel  (OCR/AGA Purchase  Quo ta t ion  and Author i -  
C a s i f i e r  Vesse l  z a t i o n  Shee t  S e r i a l  No. 6) 

Se c t i on  600 

E-604 Recyc le  Make Gas Cooler  C ' I n f o r m a t i o n  Only '  - OCR/ACAPur- 
chase  Q u o t a t i o n  and A u t h o r i z a t i o o  
Shee t  S e r i a l  No. 5) 

Sect ion 700 

G- 70]Ut~B 
E-701A&B 

Proces s  Air  Rece ivers  
P roce s s  Air  Compressors 

(OCR/AGA Purchase  Quo ta t i on  and 
A u t h o r i z a t i o n  Sheet  S e r i a l  No. 
1) 

General 

Panel  Xnst r tments  (0CR/ACA Purchase  q u o t s t i o n  and A~thor£zat£on 
Shee t  S e r i a l  No. 4) 

Unit  P r i c e  S t r u c t u r a l  S t ee l  (OCR~ACA Purchase  Quo ta t i on  and 
A u t h o r i z a t i o n  Shee t  S e r i a l  No. 7) 



TABLE I. (Cont.) 

. 

. 

. 

Bids have been received by Chemico on the following items. These bids 
have been reviewed by Chemico, their recou~endations have been m~de to 
Battelle and requests for authority to purchase have been submitted to 
OCR/AGA after Battelle's review. 

General 

Weigh Systems (OCR/AGA Purchase Quotation and Authorization 
Sheet Serial No. 8) 

Gas Analyzers (0CR/AGA Purchase Quotation and Authorization 
Sheet Serial No. I0) 

Sect ion  300 

0-301 

P-301 

Screw Conveyor Cooler (OCR/AGA Purchase Quotation and 
Authorization Sheet Serial No. 11) 

Coal Pretreater Cyclone (0CR/AGA Purchase Quotation and 
AuT_horization Sheet Serial No. 9) 

Section 500 

0-502 

P-501 
P-502 

Ash and Char Conveyor Cooler (OCR/AGA Purchase Quotation 
and Authorization Sheet 
Serial No. ll) 

Combustor Cyclone (0CR/AGA Purchase Quotation and Authori- 
Gaslfier Cyclone zation Sheet Serial No. 9) 

Initial bids or revised bids have been received on the following items 
by Chemico. They are currently evaluating the bids and will transmit 
their rec~mnendations to us very soon. 

Section 800 

D-802 Package Steam Boiler 
D-803 Steam Superheater 

The following items are out for bids: 

Section 300 

3-301 Oil-Solids Pump 

Section 400 

P-4OIA&B Bag Filters 

Section 500 

D-501 
H-501 
H-502 

Start-up Heater 
Combustor Refractories 
Gasifier Refractories 



TASL£ I. (Cont.) 

. 

G-501 
G-502 
G-503 
G-504 
G-505 
G-506 
C-509 
G-510 
C-511 

Section 600 

J-601A&B 
J-602A&B 

Combustor Cyclone Rece iv ing  Hopper 
Combustor Cyclone Letdown Hopper 
Gasifier Cyclone Receivin 8 Hopper 
Gasifier Cyclone Letdown Hopper 
Char Recelving Hopper 
Char Letdown Hopper 
Gasifier Ash Letdown Hopper 
Combus to rAshLe tdown  Hopper 
Cooler Conveyor Receiving Hopper 

Venturi Circulating Pumps 
Venturi Circulating Pumps 

Sec t i on  700 

D-702 
G-?02 

Inert Gas Generator 
Inert Gas Receiver 

General 

A-190 Reinforcing Bars (Unit Price) 
A-191 Anchor Bolts (Unit Price) 

Requisitions have been drafted on the following items and are currently 
being reviewed or revised: 

Section 100 

G-102 

Secticn 600 

K-603 

Section 700 

C~-703 
K-702 
K- 703a&B 

Coal Rece iv ing  Hopper 

Recycle  Hake Gas Boos ter  

Ins t rmnent  Air  Rece iver  
Emergency I~trmnent Air Compressor 
Natural Gas Boosters 

S e c t i o n  800 

R-803 Water Cooling Tower 
R-804 Water Trea~nent System 

General 

V-020 Transformer Substations 



A p~rtion of the are~ ;djacent to Building JS-2 at our West 

Jefferson site has been cleared and graded by Battelle in preparation for 

receipt of the l~D5 " equipment. An additional primary electrical trans- 

former to supply the PDU is presently being installed. Battelle's Plan~ 

Facilities Department has completed a preliminary design on an additional 

enclosure to be built by Battelle at the West Jefferson site to enclose 

compressors and other FDU auxiliaries. It is anticipated that work on 

this structure as well as new required access roads can begin immediately. 

Currently our Plant Facilities Department is in a "holding patterW' await- 

ing final disposition of the cost problem incurred By Chemico's new estimate. 

• Work Related to Environmental Impact of the PDU. In the 

previous monthly progress report, we noted that the State of Ohio EPA had 

requested we s~omit two "permit to construct" applications. These appli- 

cations were submitted and are under review by the State authorities. We 

have been asked for additional specific information regarding the con- 

struction and start-up mad await a n~w schedule from Chemico to provide 

this. 

• Determination of Electrical Area Classifications for the PDU. 

This subject has Been reviewed at Battelle and~ in conjunction with Chemico, 

a determination was made to assign the following classifications to areas 

of the PDU: To the Burner-GasifierAzea - Class I, Division 2, Group B; 

amd to the Coal Preparation Areas - Class If, Division 2, Group F. These 

are classifications according to the Nat£onal Electrical Code. 

• Turbine Specification. More attention was given to obtaining 

a turbine for the P DU during this reportin~ period. Hr. R. D. Fischer of 

Battelle-Columbus' Thermal and Mechanical Energy Systems Section has been 

assisting in this work. 

Based on contacts with the specialists at C. F. Braun, a pre- 

liminary design review of the turbine requirements and our previous contact 

with E!liott Company, Mr. Fischer plans to meet with Elliott this month to 

explore the feasibility of their providing a turbine for the FDU. 



O t h e r  Work P ~ l a t e d  I n d i r e c t l y  t o  P I ) U D e s i s n  

Repqrcs  

Reports on e x p e r i m e n t a l  work c o n d u c t e d  i n  t h e  s c a l e  mode l  o f  t he  

B u r n e r - C a s i f i e r  S y s t e m  and on the  m a t h e m a t i c a l  model o f  t he  G a s ~ f i c a t ! o n  

p r o c e s s  have  n o t  y e t  been  c o m p l e t e d .  C o m p l e t i o n  o f  t h e s e  r e p o r t s  has  been  

s u b o r d i n a t e d  to  w o r k  m~re d i r e c t l y  r e l a t e d  t o  desi@n and c o n s t r u c t i o n  o f  

t h e  PDU. 

Coa l  C h a r a c t e T t z a t i o n  a n d B e n c h - S c a l e  F l u i d i z e d - B e d  S t u d i e s  

In the previous monthly it was noted that additional experiments 

directed ac exam/ninE the self-agglomeratin 8 behavior of candidate coals 

were in progress. Another fluidized-bed vessel with a dlfferen~ type of 

gas distributor is belng used for these experiments. Inasmuch ~ we are 

sharing the vessel with another program, only about three additional 

experiments have been made during this reporting period. This w_~rk in no 

way influences the overall program schedule. 

PROBLEMS AND RECOmmENDATiONS 

The p r o b l e m s  o f  p r e s e n t  c o n c e r n  a r e ,  as  n o t e d  i n  p r e v i o u s  m o n t h l y  

p r o g r e s s  r e p o r t s ,  r e l a t e d  to  the  i n c r e a s e  i n  s u b c o n t r a c t  c o s t s  and t h e  PDU 

i n s t a l l a t i o n  s c h e d u l e .  

At t h e i r  l a s t  v e r b a l  e s t i m a t e  t h e m / c o  was a s  much a s  6 weeks  

b e h i n d  in  t h e  s c h e d u l e  which  we have  been r e p o r t i n g .  T h i s  was t h e  r e v i s e d  

s c h e d u l e  p r e s e n t e d  t o  us i n  June .  We a r e  i n c r e a s i n g l y  c o a c e r n e d  a b o u t  

w i n t e r  c o n s t r u c t i o n  and the  n e c e s s i t y  o f  B a t t e i l e ' s  making  r e q u i r e d  modi -  

f i c a t i o n s  to the site, particularly access roads, prior to inclement 

weather. 

Chemico h~s applied additional manpower to the program in rahe 

hope that further delay can he miv_im/zed. Until the new schedule promised 
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by Chemico is forthcoming, we cannot evaluate ho~ effective this increased 

manpower emphasis will be on the future schedule or in making up lost time. 

Our recommendations regarding these problems are well documented 

elsewhere. 

WORK 1KAN AND SCHEDULE 

We are still proceeding on the basis that an overall ~chedule 

which will result in completion of all experlmental work by J,,-e 30, 1975, 

can be met. Work will be continued on the characterization studies of 

Phase IIA at a nominal level during the forthcoming reporting period. 

Major emphasis will be given to our activities associated with installa=ion 

of the PDU. 
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Tab l e  A-1 p r e s e n t s  the  Task Cost  and Manpower P r o j e c t i o n  form 

f o r  the  month end ing  September 30, 1973. Al l  b~.ll£ngs r e c e i v e d  by B a t t e l l e  

f rom Chemico t o  d a t e  have been pa id -  The most r e c e n t  Chemico b i l l i n g  vas  

f o r  ~h~ York O f f i c e  c o s t s  f o r  the  month o f  August and t h e i r  gee f o r  the  

p e r i o d  mi,4-AuEust t o  mid-September.  T o t a l  d i sbursements  t o  C h a c o  a r e  

$193,796.~2.  

Chemf.co e s t i m a t e s  t h e i r  New York O f f i c e  c o s t s  through September 

30 to  be $45 ,000 .  ]~ecause no b i l l i n g  f o r  September c o s t s  has been r e c e i v e d  

f r o =  Chemico, y e t ,  t he se  a r e  no t  includ_-d i n  Table  A-I .  Consequen t ly ,  I t  i s  

e s t i m a t e d  by B a t t e l l e  t h a t  a t o t a l  o f  $238,796.32 has been s p e n t  by Chemi¢o 

on e n g i n e e r i n g ,  procurement ,  and o t h e r  a c t i v i t i e s  r e l a t e d  t o  t h e i r  c u r r e n t  

phase of work. Chemico has been authorized to co~nit an addltional 

$436,675.05 t o  s u p p l i e r s  of equipment for the PDU. 

The cumulative expenditures of Battelle, including payments to 

Chcmico I:o date are, as shown in Table A-2 and drawn on Table A-I, about 

$445,000. The total amount either spent or committed as of October 1 is 

a'Dout $926,440 or 22.6 percent of the encumbered funds. 
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A-2. StR~L%RY OF APPROXIMATE COSTS (a) 

Expenditures on Program Through September 1 

Battelle Xncernal Expenditure on Program During September 

C h e ~ c o  B£1I£ngs Paid During September 

T o c a I  Ct~ulat£ve Expendi tu res  as o f  October 1 

Es t4e~ted  Expenditures of Chem£co in September 

Purchase  Order Co.~Cmencs 

Expended or Committed 

(a) Costs  do not  inc lude  the  B a t t e l l e  f ee .  

$348,765 

25,500 

701500 

45~000 

, ,436,675 
$926 ,  z,~-. 0 

In the last monthly progress report we explained that a document 

outlining Chemico's major reasons for a pro~ected cost increase was to be 

prepared by them and ~ransm£tted along with Battelle's con~ents to OCR and 

AGA. This information was sent on September 18. 

On September 21 a meeting was held in Washington with the 0CR 

0perat£nE Committee3 Bactelle-Coltunbus, and Chem£co participating. The 

cos~ problem was discussed at that time but no resolunion of the problem 

resulted from the meeting. As of this reporting date, the problem is 

still unresolved. 



BATTELLE-COLUMBUS LAB.ORATr~IES 
PEBSO~L ASSIGNED TO PROJECT* 

(I) W. Mo GoldberEer 

(2) W. C. Corder 

(3) R. R. Adams 

(4) T, L. Tewksbury 

C5) H. c. Meeks 

(6) H, R. Batchelder (S~aff Consul~ant) 

(7 )  J .  A. Lomnan 

(8) B. J .  Shanlde 

(9) E. A. Wasco 

(10) R. ~. Ki.s 

(11) F~. D. Fischer 

CHEMICAL CONSTRUCTTON CORPORATION 
PERSONNEL ASSIGNED TO PEO3ECT ~ 

(i) F. W. Peterson 

(2) E. M. Ezourra 

(3) E. Coles 

(4) L, LaPadula 

(5) ~. Osborne 

Only staff vho devote significant portions of their time to the program 
are listed. Varlo~,s others have temporary assi~ents. 
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This p rog re s s  r e p o r t  d e s c r i b e s  work comple ted  by B a t t e l l e  on 

the  Coal  Gasi££csCion Program d u r ~  the per iod  Oc tobe r  l$ -Novetber  14. 

The s e c t i o n  chac £ollows i s  t he  t e c h n i c a l  s e c t i o n .  The a d m i n i s t r a t i v e  

and £~uancLal s e c t i o n  i s  appended.  

The gene ra l  o b j e c t i v e  o f  the  c u r r e n t  c o n t r a c t  i s  development 

o f  a two-s t age  f l c i d i z e d - b e d  p r o c e s s  uc£1 iz ins  a s e l f - a s g l m u e r a t i n s  

£ l u i d i z e d - b e d  burner  as  p a r t  o f  a p r a c t i c a l  and economica l  method fo r  

produc~=F. ~ c h e s i s  Eas by sterna & a s i f £ c a c ~ n  o f  c o a l .  The developed 

p r o c e s s  i s  co be u s e f u l  as a pa~C o f  a system f o r  p r o d u c i n g  s y n t h e t i c  

p i p e l i n e  gas or  f o r  ocher  p u r p o s e s .  

Pursuant  co t he  g e n e r a l  o b j e c t i v e ,  a 2 5 - c o n - a - d a y - o f - c o a l  

P roc e s s  Development Ur, i ~ - (PDU) i s  Co be e r e c t e d  and o p e r a t e d  and the  

f o l l c ~ i n S  a spec t s  o f  the  p r o c e s s  exp lo red :  

• The o p e r a b i l i t y  o f  a s e l f - a g g l o m e r a t i n g  f l u i d i z e ~ - b e d  c o a l  

bu rne r  o p e r a t i n g  on an Eas t e rn  b i tuminous  c o a l  under 

p r e s su re  and u s ing  a i r  f o r  coubuscion.  

• The mechanical  f e a s i b i l i t y  of c o n t i n u o u s l y  c£rculaC£ng a 

burden of  h o t - a s h  a ~ l o m e r a c e s  bet-.~een f l u i d i z e d - b e d  burner  

and f l u i d i z e d - b e d  E a s i f i e r  v e s s e l s  aC 100 ps£g o f  p r e s su re  

and the  r aces  and t empera tu re s  requi~ed f o r  e f f e c t i v e  hea t  

t r a n s f e r .  



• The o p e r a b i l i t y  o f  i n c e s r a t e d  f l u i d i z e d - b e d  burner  and 

g a s i f i e r  v e s s e l s  bo th  fed by Eas te rn  bituminous c o a l  (or  

cha r  i n  the  case o f  the  burner )  and ope ra t i ng  a t  100 p s i g  

o f  p r e s s u r e .  The s a s i f i e r  i s  to  be £1uidized by steam and 

the  endochermic heac o f  g a s i f i c a t i o n  i s  to  be provided  by 

the  o i r c u l a c i n  S burden o f  h o t - a s h  agglomera tes .  

e" The o p e r a b i l i t y  over extended time per iods  o f  a power- 

r ecovery  tu rb ine  us ing  h o t ,  f l u i d i z e d - b e d  burner  e f f l u e n t  

gases  as  the  t u rb ine  working f l u i d .  

• The f a c t o r s  t h a t  i n f l u e n c e ,  nhe long- term o p e r a b i l i t y  o f  the 

p r o c e s s .  Inc luded i s  to  be the  g a t h e r i n g  o f  d a t a  on a l l  key 

process  v a r i a b l e s  and t h e i r  e f f e c t  on the  c h a r a c t e r i s t i c s  o f  

the  p rocess .  

Concurrent  wi th  o p e r a t i o n  of  the  PDU, s u f f i c i e n t  p rocess  da t a  

and i n f o r m a t i o n  w i l l  be acquired  to  pe rmi t  sca le-up o f  the  p rocess  to i t s  

next  l o g i c a l  s t a g e  o f  development.  

SUMMARY 

Durin8 t h i s  report~_~ pe r iod ,  ~gork was cont inued by Che, n~co on 

the d e t a i l e d  des ign  and pro.curement o f  equipmeut fo r  the B a t t e l l e  Coal 

G a s i f i c a t i o n  PDU, 

A n t i v i t i e s  p r ev ious ly  i u i t i a t e d  by B a t t e l l e  no t  d i . - e c t l y  r e l a t e d  

Co the  PDU i u s t a l l a t i o u  were a l s o  c o n t i n u e d .  The majo= a c t i v i t y  on the  

program in this reporting period by Battelle has been in working with the 

subcontractor on the acquisition of PDU equipment. A nominal amount of 

coal characterization work was continued. Other nominal activity by 

Battelle has been on obtaining permits. An increased amount of attention 

has been given to specifying and making arrangements for acquisition of 

the t u r b i n e .  



WOgK CGMPI£'I~D 

C o n t r a c t u a l  

The s u b c o n t r a c t  b e ~ e e n  B a t t e l l e  and Chemico f o r  the d e t a i l e d  

d e s i g n ,  c o n s t r u c t i o n ,  and i n s t a l l a t i o n  o£ the PDU was approved by0CR 

d u r t n  K t h i s  r e p o r c i r ~  p e r i o d .  The s u b c o n t r a c t  was s igned  by B a t t e l l e  

and Chemico dur ing  t h i s  p e r i o d .  

D e t a i l e d  Enf inee r in~  Desiqn o f  the  PDU 

Chemico Activity 

A d e t a i l e d  schedu le  has not  as  ye t  been submi t ted  by Che~Lco. 

C h e ~ c o  has p r o j e c t e d  a February  1 c o n s t r u c t i o n  s t a r e  d a t e  and a J u l y  15 

d a t e  f o r  PDU comple t i on .  

Chemico has c o n c e n t r a t e d  on p r e p a r a t i o n  o f  updated P and IWs 

and £1owsheets ,  equipment r e q u i s i t i o n s ,  s tm~azies  o f  b ids  f o r  equipment 

r e c e i v e d ,  and recommendations f o r  purchase .  A s y n t h e s i s  o f  i n f o r m a t i o n  

p~-ovided by Chemico's  s t a t u s  r e p o r t  to us o f  November 2 and i n f o t ~ a t i o n  

o b t a i n e d  by our r e s i d e n t  Pxojecc  Engineer ,  R. 1~. Adams, p rov ides  the  

~ol lowing s t a t u s  of  scheduled  a c t i v i t i e s .  

• Flow Diagrams and Data Shee t s .  The p roce s s  flow diagrams 

a r e  now f i rm and a r e  r eady  f o r  f i n a l  i s s u e  by Chemico. The bea t  and 

m a t e r i a l  ba lance  c a l c u l a t i o n s  have a l s o  been completed  by Chemico. 

We r e c e i v e d  p r e l i m i n a r y  cop ies  o f  c e r t a i n  o f  the  flow diagrams 

f o r  u t i l i t y  s e c t i o n s  o f  t h e  PDU, i o c l u d ~ g  those  fo~ the c o o l i n g  w a t e r ,  

iner t :  gas ,  an~ n a t u r a l  gas d i s t r i b u t i o n  sys tems .  We unders tand  chac 

upda ted  v e r s i o n s  of  t h e s e  a re  in  d r a f t i n g  ac Chemico. 
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• ,Requis i t ions  and Purchases .  Table  1 p r o v i d e s  B a t t e l l e ' s  

smmmary of the status of procurement of items of process equipment. This 

is in general agreement with information provided by ChemicoSs November 2 

status report. A more detailed listing of the items of equipment for the 

~DU which are in some stage of the procurement cycle is appended as 

Table A-~. An estimate of the current status of each item is also 

indicated. 

Table I and the listing of Table A-1 represent¢ about 75 percent 

of the expected PDU requisitions. Chemico estimates that approximately 

an additioual 20 percent of the requisitions are either beinE prepared or 

are under review by them. Less than 5 percent have nor been started. 

• P&I Diagrams. We have discussed versions of the process 

l~&l diagrams with Chemico regarding start-up, operation, and shutdown. 

Work is proceeding with the engineering of final process P&I's and we 

understand the preliminaries are be ing  continually updated. The utility 

P&I~s are in drafting at Chemico. 

I Structural Steel Design and Civil Ensineerin~. Calculations 

for the "outer structure" (the one supporting the coal feed hoppers, etc) 

were completed. These calculation sheets were transmitted to the 

structural steel fabricator to permit rake-offs and detailing. 

Calculations for the other, "inner structure", will be completed when 

some revisions currently in progress on the plot plan and elevation are 

concluded° The inner structure supports the Gasification Section of 

t he  PDUo 

Chemico informs us t h a t  drawings f o r  the  o u t e r  s t r u c t u r e  w i l l  

he f i n i s h e d  by  mid-November. 

A supplier for the anchor bolts has been selected, however, to 

date, one for the reinforcing bars has not. Although the "unit price" 

requisition for reinforcing bars has been out for a considerable period 

of time, vendors appear to be slow in responding. 



TABLE 1. PROCESS EQUIIq4ENT StaTUS SUGARY 

Proces s  Tota I Not 
Area ~a) Items Requis i t i o n e d  
i i i  

100 5 1 
m 

200 11 3 

3OO 8 3 

400 9 0 

19 It, 

600 13 3 

700 10 2 

8OO 12 7 

96 3.5 

• ' 111  I ,  - -  

R e q u i s i t i o n s  Purchase 
Out Approved 

i i , i 

3 1 

l 7 

3 2 

2 7 

0 5 

9 1 

4 & 

& 1 

29 32 

(a) The s e c t i o n  ntrmbers and coz~espondin  8 d e s c r i p t i o n  s e c t i o n  names a r e :  

Section N~...~e 

100 Coal Rece iv ing  and Storage  

200 Coal P r e p a r a t i o n  and Grinding 

300 Coal P r e t r e a t m e n t  

400 Coal Feed System 

500 Coal Gas i £ i c a t i o n  

600 Gas Treatment  

700 A i r ,  I n e r t  Gas, and '~atura l  Gas U t i l i t i e s  

800 Steam and Water U t i l i t i e s  

(b) S t r u c t u r a l  s t e e l ,  anchor  b o l t s ,  r e i n f o r c i n g  ba r s ,  e t c .  



• Electrical. A one-line drawing for the high voltage elec- 

trlcal distribution system was completed by Chemico. Consideration has 

also been givzn to the PDU lighting and low voltage, incidental electri- 

cal power systems. 

• P~-_.~.~K. Piping analytical work is in proEress at Chemico. 

~hey expect to beEin stress calculationr for the hot piping as soon as 

the inner structure plot plan and elevation is firm° 

• Exped i t ing .  Chemico's pe rsonne l  v i s i t e d  the  coa l  pu lve r -  

i z i n s m i l l  v e n d o r ' s  shop to a s su r e  proper  maintenznce o f  ehe m i l l  

schedule ,  

Battelle Activity Directly Related.to Detailed Design qf..thePDU 

S u b s t a n t i a l  a c t i v i t y  has concerned the exam/na t ion  of b ids  and 

bid a n a l y s e s  t r a n s m i t t e d  by Chemic~ to  ~ a t t e l l e .  In  a d d i t i o n  to  R. R. 

Adams I technical Ziaison activitywithChemico, meetings have been held 

between B~ttelle and Chemico engineers t o  discuss special technical 

p o i n t s .  

Work by Battelle's Plant Yacilicies Depar~ment~ previously 

reported in progress at the West Jefferson site, is currently suspended 

%~ile we await disposition of contractual matters noted in ebe financial 

section of this report. 

• Turbine Specification. A letter was sent to 12 candidate 

companies to determiue interest in supplying the gas turbine for the PDU. 

Some replies have been received to our letter and we are currently 

examining them. 

• Work Related tgEnvironmental ~pact of the PDUo As 

requested by the State of Ohio EPA, we have provided them vich the 

anticipated start of construction and start-up dates for the PDU. 



Ocher .Work Re la t ed  I u d i r e c C l y  c.o PDU Design 

Repor t s  

Repor t s  on e x p e r i m e n t a l  wo.-k conduc ted  in  the  s c a l e  model o f  the  

B u r n e r - C a s i f i e r  Syscem and on the  m a t h e m a t i c a l  model o f  the  8 a s i f i c a C i o n  

p r o c e s s  have noc yec  been complece~.  Comple t ion  o f  t h e s e  r e p o z c s  h a s  been 

s u b o r d i n a t e d  Co work more d i r e c t l y  r e l a t e d  co d e s i g n  and c o u s c r u c c i o n  o f  

t he  PDU. 

Coal C h a r a c t e r i z a t i o n  and Bench-Sca le  F lu id i zedTBed  ~cudies  

In  the  p r e v i o u s  monthly  ic  was no ted  cha t  a d d i t i o n a l  e ~ e z i m e n c s  

d txecced  ac ~ i n i n E  the  s e l f - a s s l o m e z a c i n g  behav£or  o f  ea -d idaCe  c o a l s  

were  in  p r o s ~ e s s .  Another  f l u i d i z e d - b e d  v e s s e l  w i th  a d £ f f e r e n c  t y p e  o f  

8as  d i s t r i b u t o r  was used f o r  t hese  e x p e r i m e n t s  which a r e  nma c o n c l u d e d .  

We p z e s e n c l y  a r e  do iu8  a n a l y t i c a l  work on v a r i o u s  s ~ .  l e s  from the  

e x p e r i m e n t s .  

PROBLEMS AND RECO~MENDATZONS 

• he p~ob le~s  o f  p r e s e n t  conce rns  a r e ,  as  no ted  i n  p r e v i o u s  

monthly  p r o ~ e s s  r e p o r t s ,  r e l a t e d  co the  i n c r e a s e  in  s u b c o n t r a c t  c o s t s  

and the  PDU i n s t a l l a t i o n  s chedu le .  

With the  c o n s t r u c t i o n  s c a r e  end PDU c o m p l e t i o n  daces  nov 

e s t i m a t e d  by Chemico, ~e can no longe r  comple t e  che o r £ s i n n l  pro&ram 

scope  v £ ch in  the  a l l o t t e d  t ime .  ~ the  new d e t a i l e d  s chedu le  pzomised 

by Chemico i s  £orchcom£ng, we can r e e v a l u a t e  the  o v e r a l l  p r o ~ a m  s c h e d u l e .  

B a t t e l l e  recommendat ions  b~ve been p r o v i d e d  p r e v i o u s l y .  

Major emphasis w i l l  be given to our a c t i v i t i e s  associated . i t h  

i n s t a l l a t i o n  of  the M)U. Work w i l l  a lso be continued on analys is  o f  the 

data acquired in  r.be charac te r iza t ion  studies of  Phase TIoA. 



APPENDIX 

DET.AII~ STATUS OF EQUI~T P R O C ~  



TABLE A-1. STATUS OF PDU EQUIPMENT P ~  

" ' " I '  ' " 

1. Purchase orders  have been a u t h o r i z e d  for the  f o l l o w i n g  i tems:  

F.quJ4~ent oceJar.& 
I tem knthoz~Lzat ion Sheet 

N ~ b e r  ~ S e r i a l  N ~ b e r  

G-101 Coal I ~ l v e r i z e r  Surge Hopper 2 

D-201 Inert Gas Generator 3 
K-201 ~ Fan 3 
K-202 Auxiliary Fan 3 
K-203 Combustion A/r Blower 3 
0-201 Coal P u l v e r i z e r  3 
P-201 Cyclone Separator 3 
P-203 Bag Filter 3 

0-301 Sorer  Conveyor Cooler  11 Bey. 1 
P-301 Coal l ~ e t r e a t e r  Cyclone 9 

P-&01A/B Bag F i l t e r s  14 
G-401A Combustor Feed Bin 2 
G-&01B G a s i f i e r  Feed Bin 2 
G-~02 Combustor Feed Pressure Hopper 2 
C - & 0 3  Combustor Feed Injection Hopper 2 
G-40& Pretreated Coal. Receiving Bin 2 
C-405 Casifier Feed Pressure Hopper 2 
0-&06 C a s i f i e r  Feed Injection Hopper 2 

H-501 Combustor Vessel  6 
H-502 G a s i f t e r  Vessel  6 
0-502 Ash and ~ Conveyor Cooler  11Rev .  1 
P-50I Combustor Cyclone 9 
P"502 G a s i f i e r C y c l o n e  9 

G-603 Sludge S e t t l e r  Tank 13 
E-60& e e c y e l e ~ e  Gas Cooler  $ 

G-701AaB Process A i r  Receivers 1 
K-701AaB Process A:Lr Compressors 1 

G-802 High P re s su re  Water Storage Tan~ 13 
D-803 Steam Superhea te r  12 

• Panel  I n s t rumen t s  4 
• Un i t  P r i c e  S t r u c t u r a l  S tee l  7 
• Weigh Systems 8 
• Gas Ana lyze r s  10 
• Anchor B o l t s  ( u n i t  p r i ce )  Bone Required 



I I 

2 .  

. 

T.ABLE A - I .  (cont) 

Bids have been rece ived  by Chemico on the  £ol lowing i t e m s .  These 
b i d s  have been reviewed by Chemico, t h e i r  r e c c ~ e n d a c i o n s  have been 
aade to  B a t t e l l e  and reques ts  f o r  a u t h o r i t y  to 1~zchase w i l l  be 
~bc~Ltted to  O C ~  a f t e r  Battelle~s review. 

D-702 
G-702 

I n e r t  Gas Genera to r  Packase 
I n e r t  Gas Rece ive r  

I n i t i a l  b i d s  or r ev i sed  b i d s  have been rece ived  on the followln8 
i tems by CSemieo. They are currently e v a l u a t i n g  t he  bids and ~rlll 
tz~ms~C their recon~endation~ to  us very soon. 

Sone current ly .  

4. The following items are out for bids 

. 

G-102 Coal Receiving Hopper 
R-IOI Gr izz ly  

K - 2 0 4  
P - 2 0 4  
0-205 

Screened Coal Blower 
Vibra t ing  Screen 
Coarse Coal Conveyor -Eleva tor  

J-301 
P-302 
K - 3 0 3  

0 i l - S o l i d s  Pump 
F r e t r e a t e d  Coal Be8 F i l t e r  
F r e t r e a t e d  Coal Blower 

J'601A6r3 
3-  602A6~ 
D-602 

Venturi  C i r c u l a t i n g  Pumps 
Venturi  Ci rcu laCinE Pumps 
Combustor Furnace with Snack 

D-802 
R-803 
R-,804 

Package Steam Boiler 
Coolln8 Tower and Erection 
Water Tzeatment System 

• Reinforcing Bars 
• 1~nltlpoiut Temperature I n d i c a t o r s  and Recorders 
• Ammnciators 

V-020 Transformer Substations 

R e q u i s i t i o n s  have been d r a f t e d  on the  fo l lowing  i t ems  and a re  
c u r r e n t l y  be ing  reviewed o r  r e v i s e d  ~t  Chemtco: 

V-050 Instrument Control Panel 



. 

A-1. (Cossc) 

I)'501 
B.-.qO1 
H'-502 
G-S01 
G-502 
G-.q03 
G,-504 
G-.q05 
G-.506 
G,-5C9 
G-510 
G-511 

Stare-Up Heater 
Combascor Re£rac to~Les 
Gas£f£er  Ref rac to r i e s  
Comlmstor Cyclone i teceivins  Hopper 
Ccmbustor Cyclone Letdmm Bopper 
Gas l~ ie r  Cyclone Rece£~zn8 Hopper 
G u i £ i e ¢  Cyclone k t d ~  Bopper 
Char ~ c e t v i ~  ~ p e r  
Char LelCdovn Hopper 
Ges i£ ie r  Ash Lecdman Hopper 
Comimstor Ash Letdmm Hopper 
Cooler  Conveyor lteceiv£ug Hopper 

Recycle Hake Gas Booster  

G-703 Znstrument Air Rece£ver 
K-703A&B Natura l  Gas 2oosters 

V-801  Emerseocy E lec t r i ca l  Generator 

Among the i tems upon which no speci~tcacioQ$ fo r  requisiCio= have 
been wr i t t en  by Chemico yeC are the f o l l o W :  

H-301 
R-301 

Coal Precreacer  
I~tecreater  Ventu~-~ Scrubber 

P-503 Vib~acing Screen 

1[-601 
R-601 
~e- 002 

Se=ple Gas Cooler 
Flue Gas Vencuri 
Make Gas Vencuri 

R-701 Znstrument Air Dryer Pacicage 

J-801AM5 
R-801 

Bo£1e~ Feed~ace~ Pumps 
B o i l e r  Feeduacer Treatment System 
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FINANCIAL AND ADMINISTRATIVE SECTION 

o£  

PROGRESS REPORT NO. 10 

oR 

COH%~ACT NO. 14-32-0001-1513 

OFFICE OF COAL RESEARCH 

BATTELLE 
Columbus L a b o r a t o r i e s  

H o v e ~ b e r  15,  1973 

T a b l e  B - I  p r e s e n t s  t h e  Task  C o s t  and Manpower P r o j e c c ~ n  £orm 

f o r  the mouth ending Occobe~ 31, 1973. A l l  b i l l i n g s  rece ived by B a t t e l l e  

from Chemico to date have been pa id .  The most recent  Chem£co b i l l i n g  was 

f o r  New York  o f f i c e  c o s t s  f o r  t h e  mon th  o f  Sep tember  and t h e i r  f e e  f o r  

t h e  p e r i o d  m i d - S e p t e m b e r  co m i d - o c t o b e r .  T o t a l  d i s b u r s e m e n t s  co Chemico 

a r e  $22~-. ,899.97.  

Chemico es t imaCes  t h e i r  New York  o f f i c e  c o s t s  and f e e  Chrough 

Oc tobe r  31 co be  a b o u t  ~51 ,000 .  B e c a u s e  no b i l l i n g  f o r  O c t o b e r  c o s t s  has  

been  r e c e i v e d  f r o m  Chemico yeC,  t h e s e  a r e  noc i n c l u d e d  i n  T a b l e  B-1 .  

C o n s e q u e n t l y ,  i t  i s  e s t i m a t e d  by B e t c e l l e  Chat  a t o t a l  o f  a b o u t  $276,000 

has  been  s p e n t  by  Chemico on e n g i n e e r i n g ,  p r o c u r e m e n t ,  and  o c h e r  a c t i v i -  

t i e s  r e l a t e d  t o  t h e i r  c u r r e n t  p h a s e  o f  w o r k .  Chemico h a s  b e e n  a u t h o r i z e d  

Co c o u ~ c  an a d d i t i o n a l  $ 5 6 6 , 0 3 3 . 5 5  t o  s u p p l i e r s  o f  e q u i p m e n t  f o r  t h e  PDU. 

The c u m u l a t i v e  e x p a n d i c u r e s  o f  B a t t e l l e ,  i n c l u d i n g  p a y m e n t s  co 

Chenico  co d a t e  a r e ,  a s  shown i n  T a b l e  B-2 and drawn on T a b l e  B - l ,  a b o u t  

$502 ,000 .  The t o t a l  anounC e i t h e r  s p e n t  o r  ~ i t t e d  a s  o f  November  1 i s  

a b o u t  $ I , 1 ~ 0 , 0 0 0  o r  27 .4  p e r c e n t  o f  t h e  4 . 1  m i l l i o n  d o l l a r  c o n t r a c t  

f u n d i n g .  The p e r c e n ~ a s e  o£ t h e  p r e s e n t l y  ~ c u m b e r e d  2 .4  m i l l i o n  d o l l a r s  

s p e n t  o r  c ~ i t t e d  i s  abou t  4 6 . 7  p e r c e n t .  
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TABLE B.1. 

8ATTEI.LE POU 
TA..~K COST A~ID MANIq~WER PR",3JECTIONS 

MONTH ENDING OCTOBER31. 1973 

MAhlPO~ER (M./~*~IO~THS) 

DIRECT IJl~O~l & OVEClNEAO COSTS tlr~lu.T~u~ S OF DO LI.AI~) 

• . ,  1~,~ ~ . 4  2o 11~ . ,4  117,g 117.9 !¢:111 I 17.2 1172 1?2 19.8 

~ T R A / ~ *  AND COkSUt.TANT ~ (I"HOt,2SANDS ~i: DOLLARS) |1) 

I o,, 1 = "  I = '  1 : .u  i = ,  I ' "  I :==t  ' "  t ' " ~  I ;~" t '==1 ' "  1 

~)~-E I g ~ 4 1 V . E  EO,*J4 PME h~" ( T ~ ( ~ h  D5 OF D O L ~ I  1~1 

Act, 

l l i&TE~A~. ~ ES. TRAVEl. AND 0 ~ .  CiHOMSAN~ Of ~QLI.AR~) ~3J 

~ 1  '~  I z~ I ~ '  I z~ i ~ I " . ~ 1 Z = l  ~ I ~ I z~ I I I 

TOYAL ITHOUSANOS Of  OO~4AS] 14~ 

I 1=~ I =v'~ I = le I lg.71 i~.1 I ~ I1= ' i l  zi,71 ~ ' °1  5?~ 
. . o . . .  

KEY 70 GRAPH: 



TABLE B-2 .  SI~qARY OF APPROXIMATE COSTS (a) 

, ,  , , 

Expendi tures on program through October 1 

B a t t e l l e  i n t e r n a l  expendiC, ,¢e  on p r o g r a m  d u r i n g  O c t o b e r  

C'aemico b i l l i n g s  p a l d  d u r i n g  O c t o b e r  

T o t a l  c ~ l a t i v e  e x p e n d i t u r e s  a s  o f  November 1 

F41timated e x p e n d i t u r e s  o f  Chemico i n  October  

P u r c h a s e  o~der  c ~ i c m e n c s  

, L .  

( a )  C o s t s  do n o t  i n c l u d e  t h e  B a t t e l l e  f e e .  

$ 444,765 
26,381 
31.074 

502,220 
51,000 

~S .034 
$1,119,2~ 

_ I' 

On September  21,  a m e e t ~  was h e l d  i n  k-ashingCon w i t h  t h e  0C&. 

O p e r a t ~ u g  C o ~ i t t e e ,  B a t t e l l e - C o l u m b u s ,  and Chem£co p a r t i c i p a t i n g .  The 

p r o j e c t e d  c o s t  i n c r e a s e  f o r  t h e  Chea~co s u b c o n t r a c t  ~ m  $1 ,870s000  Co 

$3 ,1&3 ,000  was d i s c u s s e d  a t  t h a t  t i m e  bu t  no r e s o l u t i o n  o f  t h i s  p rob l em 

r e s u l t e d  f r o ~  t h e  m e e t i n s .  

Along w i t h  i n f o r m i n g  us  o f  an a n t i c i p a t e d  c o n s t r u c t i o n  s t a r t  

d a t e  o f  F e b r u a r y  I s  C~.emico h a s  i n d i c a t e d  t h a t  t h e y  ~ s :  h a v e  t h e  c o u -  

t r a c t  p r i c e  ex t ended  pr ior"  co  p r e c o n s t r u c t i o n  a c t i v i t y .  T h i s  p z e c o n -  

s t r u c t i o n  a c t i v i t y  i n v o l v e s  a p r e j o b  c o n f e r e n c e  w i t h  t h e  a p p l i c a b l e  

l o c a l  t r a d e  un ions  and s h o u l d  b e  i n i t i a t e d  in  December .  Based on t h i s  

Chemico  i n f o r m a t i o n ,  B a t t e l l e  h a s  f o r n u l a t e d  t h e  m i l e s t o n e  t a b l e  shown 

a s  T a b l e  3 - 3 :  We b e l i e v e  i t  i s  e s s e n t i a l  t h a t  t h e s e  m i l e s t o n e s  be  met  

i £  f u r t h e r  s e= i ous  d e l a y  o f  t h e  s=hedu].e i s  t o  be  a v o i d e d .  

In  ou r  l e t t e r  o f  S e p t e m b e r  18 co OCt, w i t h  w h i c h  the  Chemlco 

c o s t  p r o p o s a l  r e v i s i o n  s t a t e m e n t  was t r a n s m i t t e d ,  we a d v i s e d  th~.c t he  

o r i g i n a l  s c o p e  o f  t he  Battelle p~rogram cou ld  n o t  be c o m p l e t e d  w i t h i n  t h e  

~A.1 14M a p p r o p r i a t i o n  e s t a b l i s h e d  by  o u r  OCR t o n i = a c t  f o r  t h i s  p r o j e c t .  

B e c a u s e  o f  the  d e l a y  in  t h e  PDU i n s t a l l a t i o n  s c h e d u l e ,  we no~ a l s o  

believe it is unrealistic to expect to fully complete the operating 

p h a s e  o f  t h e  p rogram by a i d - 1 9 7 5 .  



TA3LE B-3. MILESTONE DATES REQUIRED TO HEET THE 
PDU CONSTECb~ION SCHEDULE (a) 

December 3 B a c t e l l e  to have approva l  to i nc r ea se  s u b c o n t r a c t  

December 10 

2anuary 7 

January 21 

February  4 

February  18 

February  25 

pz i ce  to  $3,143 1~ 

Che=Ico co s c a r e  s e t u p  o f  t r a d e  union mee t lngs  

Hold t r a d e  union meet ings  

Scarf  c o n s t r u c t i o n  ( l a y o u t  foundacions)  

Begin concrece  p o u r ~  

A ~ £ v a l  of  s t e e l  f o r  f i r s c  stzucCu~e 

Begin s t e e l  e r e c t i o n  

(a) Compiled by B a t t e l l e  based on i n fo rma t ion  provided by Chemico. 



p r o j e c t .  

We o f f e r  the fo l lowing as possible a l t e r n a t i v e s  co pursuing the 

(1) ~ o p o s e  e x t e n s i o n  o f  t h e  d e a d l i n e  f o r  pe r£o rmauce  o f  a l l  

work  within t he  original s c o p e  o£  t h e  pro~cam f o r  a 

h i s h e z  t h a n  a n t i c i p a t e d  c o s t .  

(2) C o n t i n u e  t h e  PDU i n s t a l l a t i o n  u n d e r  t h e  p r e s e n t  ~ . 1  ~ f  

a p p r o p r i a t i o n  b u t  m o d i f y  the  s c o p e  o f  PDU o p e z a e i ~ n  co 

c o n i c  more  funds  to  t h e  s u b c o n t r a c t o r  and t o  d e m o n s t r a t e  

o p e r a b i l i t y  o f  the process to the maximum extent  possib le 

vir3h t h e  r e m a i n i n g  f u n d s .  

These  a l t e r n a t i v e s  a r e  e s s e n t i a l l y  t he  same a s  n o t e d  i n  o u r  Sep t ember  18 

l e t t e r .  



~ , A ~ - C O L U M B U S  LAB,O,, ,RA,T ,,oR'rES 
P E ~ o ~ , ~ i .  ASSIG~D TO PROJECT ~ 

(I) 

(2) 

(3) 

(4) 

(5) 

(s) 

(7) 

(s) 

(9) 

(zo) 
(zz) 

W. M. Goldberger 

W. C. Corder 

E. E. A4ams 

T. L. Tewkshury 

H. C. Meeks 

H. E. Batchelder (Staff Consultant) 

J .  A. Lowman 

B. J .  S h a n k l e  

F..,, A. Wasto 

R. E.  Y,/ng 

R. Do F i s c h e r  

CHEMICAL CONSTRUCTiO~I CORPORATION 
F~RSONNEL ASSIGNED TO PROJECT ~ 

(I) F.W. Peterson 

(2) E. H. Ezcurra 

(3) E. Coles 

"(4) L. LaPadula 

(5)  H. Osborne  

*0nly staff who devote significant portions of their time to the program 
are listed. Various others have temporary ass£gnments. 
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INTRODUCTION AND PROJECT OBJECTIVE 

This progress report describes work completed by Battelle on 

the Coal Gasification Program during the period November 15-DecemSer 14. 

The section that follows is the technical section. The administrative 

and financial section is appended. 

The general objective of the current contract is development 

of a two-stage fluidized-bed process utilizing a self-agglomerating 

fluidized-bed burner as part of a practical and economical m~thod for 

producing synthesis gas by steam gasification of coal. The developed 

process is to be useful as a part of a system for producing synthetic 

pipeline gas or for other purposes. 

Pursuant to the general objective, a 25-ton-a-day-of-coal 

l~rocess Development Unit (PDU) is to be erected and operated and the 

following aspects of the process explored: 

• The opera'oiiity of a self-agglomerating fluidized-bed coal 

burner operating on an Eastern bituminous coal under 

pressure and using air for combustion. 

• The mechanical feasibility of continuously circulating a 

burden of hot-ash agglomerates between fluidized-bed burner 

and f" -idized-bed gasifier vessels at 100 psig of pressure 

and the rates and temperatures required for effective heat 

transfer. 



m The operab'- ' - l i ty o f  i n t e g r a t e d  f l u i d i z e d - b e d  burne r  and 

g a s i f i e r  v e s s e l s  bo th  fed  by Eas t e rn  bi tuminous  c o a l  (o r  

char  in  t h e  case  of  the burne r )  and o p e r a t i n g  a t  100 p s i g  

o f  p r e s s u r e .  The g a s i f i e r  i s  to  be f l u i d i z e d  by steam and 

the  endochermic hea t  o f  g a s i f i c a t i o n  i s  co be p rov ided  by 

the  c i r c u l a t i n g  burden o f  h o t - a s h  agg lomera t e s .  

• The operability over exte.~ded time periods cf a po~er- 

recovery turbine using hot, fluidized-bed burner effluent 

gases as the turbine working fluid. 

m The factors that influence the lonE-term operability of the 

process. Included is to be the gathering of data on all key 

process variables and their effect on the characteristics of 

the process. 

Concurrent with operation of the PDU, sufficient process data 

and information will be acquired to permit scale-up of the process Co its 

next logical stage of development. 

During t h i s  r e p o r t i n g  p e r i o d ,  work was con t inued  by Che=Ico on 

the  d e t a i l e d  des ign  and procurement  o f  equipment f o r  the  3 a t C e l l e  Coal 

G a s i f i c a t i o n  PDU. 

A c t i v i t i e s  p r e v i o u s l y  i n i t i a t e d  by B a t t e l l e  ~.ot d i r e c t l y  r e l a t e d  

to  t~e  PDU i n s t a l l a t i o n  were a l s o  c o n t i n u e d .  The ma jo r  a c t i v i t y  on the  

program in  t h i s  r e p o r t i n g  pe r i od  by B a t t e l l e  has been i n  working w i th  t he  

s u b c o n t r a c t o r  on the  a c q u i s i t i o n  o f  PDU equipment .  A nominal  amount o f  

c o a l  c h a r a c t e r i z a t i o n  work was c o n t i n u e d .  Other  nominal  a c t i v i t y  by 

B a t t e l l e  has been on o b t a i n i n g  p e r m i t s .  An i n c r e a s e d  amount o f  a t t e n t i o n  

has been g iven  to  s p e c i f y i n g  and making a r rangements  f o r  a c q u i s i t i o n  o f  

the Curb i n t .  



WORK COMPLETED 

Contractual 

The subcontract between Battelle and Chemico has now been fully 

negotlated and s~Ened by all parties° Chemico work on the detailed desiEn, 

procurement, construction and installation of the PDU is proEressin E 

under this subcontract. 

Detailed En~ineerin~ Design of the PDU 

_ChemiCo Ae tiv~ty 

Although promised the week of DecemBer I0, a detailed schedule 

was not available from Chemico in time to include it in this monthly 

report. ~nemico has most recently projected a February I construction- 

start date and a July 15 date for 9DU comple~ion. 

Chore/co has continued their ~ork on the detailed design and 

procurement of PDU components during this repor~iu E pez~od. A synthesis 

of information provided by Chemico's weekly reports of November 16, 

November 30, and December 7, their monthly repor~ of December I0, and 

information obtained by our rasident Project EDEineer ~ R, R. Adams~ pro- 

vldas the following status of scheduled autivit&es. 

• Flow Diagrams and Data Sheets. The process flow diagrams 

have remained reasonably fixed since their last issue. The minor changes 

to the flowsheets since the last issue do not at this time amount to 

enough to ~ust i fy  a reissue in Chem~co's opinion.  

• Requisitions and Purchases. Table I provides Battelle's 

S ~  of the status of procurement of the major items of process equip- 

mBnt. We estimate that $I percent of the major items of process equipment 

have been fully approved for purchase and that 30 percent of the equipment 

has not been requisitioned yet. Chemlco's estimate contained in their 

monthly for November is somewhat higher in the first eatesory an@ somewhat 
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TABLE I. MAJOR PROCESS EQUIPMenT ITEMS STATUS S ~  

II ,= 

Process Total Not Requisitions Purchase 
Area (a)  _. I tems R e q u i s i t i o n e d  Out Approved 

100 5 1 3 1 

2OO 11 0 4 7 

300 8 3 3 2 

400 8 0 0 8 

5O0 19 11 3 5 

6OO 10 5 3 2 

700 7 2 1 4 

800 I0 4 4 2 

ms: (b) i~ _11 ..is -! 

90 27 26 37 

Ca) The section numbers and co r respond~  descr ip t i ve  
section names are: 

S e c t i o n  Name 

100 Coal Receiving and Storage 

200 Coal Preparation and Grinding 

300 Coal Pretrea:ment 

400 Coal Feed System 

500 Coal Gas~fication 

600 Gas Treatment 

700 Ai r ,  I n e r t  Gas, and Natura l  Gas U t i l i t i e s  

800 Stea~  and Water U t i l i t i e s .  

(b)  S t r u c t u r a l  stee l ,  anchor  bo l t s ,  r e i n f o r c i n g  b a r s ,  etc.  



lower in the second category. This difference my be due to interpretation 

of tezminoloEy. 

A detailed llstiuE of the items of equipment for the PDU which 

are in some stage of the procurement cycle is appended as Table A-1. An 

estimate of the current status of each item is also shown in Table A-I. 

Table 1 and the list£ng of Table A-I represent about 75 percent 

of the expected PDU requisitions. 

• -~rouess P and I Diagrams. Updated versions of the process 

piping and instrumentation diagrams were reviewed with Chemico. The most 

recent version is under continuing examination at Battelle particularly 

with regard to the location of control-board mounted instruments on the 

pamel. This review is being conducted pz-'~marily by "~attelle's Supervisor 

of Operations~ T. L. Tewksbury~ with particular attention to operability 

of the controls specified. 

In the absence of a detailed schedule from Chemico we do not 

know their planned date for issuance of final P and I's. The version we 

are currently rev~ewinE appears to incorporate Battelle and Braun comments 

to date. 

• Utility P and I Diagrams. ~artially completed P and I diagrams 

for the cool~nE water and inert Eas utility sections of the PDU have been 

provided to us by Chemlco. We are presently ex~-~-~Z these. 

Because Chemieo does not plan to issue utility section flow- 

sheets, we have requested that the stream flows and conditions be tabulated 

on the P and I's. We assume Chemieo is doing this. 

• Structural Steel Design and Civil EnEineerins. We understand 

that 6~nemico is in the process of checking the drawings made for the outer 

steel structure aEa/nst final equipment drawings. The "outer structure" 

is the one which supports the coal feed hoppers and other equipment 

amcillary to the gasification section of the 17DU. The caleu!ations for 

the outer structure have been provided to the Gremp Steel Company (the 

fabz'Icator) so it is assumed they are involved in this Chemico review. 



We are informed that preliminary calculations for the "inner 

steel structure" (wh/ch supports the gasification section of the PDU) 

have been concluded. We know that the inner structure design is under- 

going some modifications based on these calculations. To assist in 

formulating the final design of the inner structure, Chemico is building 

a scale model of the burner and gaslfier vessels and associated piping. 

This model will eventually be used as a part of the overall scale model 

of the PIN provided by Chemico. 

December 7, Chemico informed us that foundation drawings for 

the outside structure had been started. 

We understand that Chemico has not received bids on r e i u f o r o ~  

bars 7et. Because of the tightness in the local area for "rebars" we are 

suggesting that Chemico expedite o h t a / n i n 8  one or more quotes. 

• E l e c t r i c a l .  In  a d d i t i o n  t o  the  o n e - l i n e  d r a w i ~  f o r  t h e  

h i g h - v o l t a g e  e l e c t r i c a l  d i s t r i b u t i o n  sys tem r e p o r t e d  as :completed by 

Chem/co in  our  October  monthly ,  agreement has  now been reached  on what  

i n c i d e n t a l  e l e c t r i c a l  power w i l l  be p rov ided  by B a t t e l l e  and what Chem/co 

i s  r e s p o n s i b l e  f o r .  

A r e q u e s t  f o r  a u t h o r i z a t i o n  t o  pu rchase  e l e c t r i c a l  s u b s t a t £ o n s  

has  been s u ~ i t t e d  f o r  0CE/AGA approva l .  The d e l i v e r y  on t he se  i t ems  i s  

v e r y  long (30 weeks) ;  c o n s e q u e n t l y ,  B a t t e l l e  has  agreed to  make the  f i n a l  

t r a n s f o r m e r  c o n n e c t i o n s  i n  p l a c e  o f  Chemico i f  Chem~co b e l i e v e s  t h i s  d e l a y  

will hinder ~heir completion of PDU construction by mld-3uly. Che=£co in 

that case will "stub in" for the transformers. 

• ~pi~. Piping analytical work is proceedl=8 at a ....|,=I 

pace at Chemico. We have been informed that stress calculations on hot 

piping await the findJ~ up of the structural steel design of the inuer 

strut ture. 

The pz~cess P and I's we have received indicate that much of 

t h e  co l d  p ip ing  has  been s i zed  and r e c o ~ e n d e d  m a t e r i a l s  of  e o n s t z ~ c t i o n  

have been specified. 



$ Equipment Deliveries. Chem/co has been informed by the 

Williams Patent Crusher and ~ulverizer Company that the mill for the PDU 

will be ready for inspection at the end of January. ~resumably it will 

be shipped shortly after that. 

During this reporting period the first equipment was received 

at the West Jefferson site. Several items of process air compressor 

equipment arrived from Ingersoll-Rand. 

• Construction. Chemico has not started construction at the 

site. They still estimate the start of Construction as February i. 

Battelle Aet.ivlt 7 Directly Related to Detailed Design of the PDU 

Major activity by Battelle related to the PDU design has con- 

cez-aed ex~ation of bids and bid analyses transmitted by Chemico to 

Battelle~ analysis of Chemico's equipment specifications contained in 

their requisitions, and review of process P and 7's and other technical 

information received from Chemico. 

Administratively, B~o Adams has continued in residence at 

Chemicots offices for purposes of expe@iting approvals, expediting inter- 

change of technical information and generally monitoring the suhcontractorWs 

activities. ~e has been joined by F. Crowe and L. Carau, the sponsor's 

representatives, for much of this time. 

Site modification activities iuitiated by BattelleWs Plant 

Facilities Department which were reported to he suspended in last month's 

report have been reinitiated at a nominal level, lhe design for an 

auxiliar~ building to he provided at the site by B~ttelle to house com- 

pressors and other equipment is 5ein E completed. ~t is planned that this 

deslgn ~ill be suhnitted for bidding prior to damuary I. The piping runs 

that must be added to provide Chemico utilities at the battery limits of 

the PDU site in and adjacent to building JS-2 are also bein E determined, 

~t is expected that these modlfications will be handled by local contractors 

and arra~ements will 5e made with them within the next month. 



The t ime has passed when road i~provements p lanned a t  t he  s i t e  

can be made b e f o r e  spr ing .  However, i t  i s  be l i eved  t h a t  t h e  p r e s e n t  roads  

a t  t he  s i t e  a r e  adequate  to  suppor t  t h e  Chemtco c o n s t r u c t i o n  a c t i v i t y .  

In  s u g a r y ,  we a re  t o l d  by the  P l an t  F a c i l i t i e s  Department t h a t  no th ing  

related to Battelle's activities at the site should prevent or delay 

Chemico's stated construction start date of February I. 

• Tu rb ine  Spe~_if ica t ion .  The l a s t  monthly e x p l a i n e d  t h a t  a 

l e t t e r  was s e n t  to  12 cand ida t e  companies to  de termine  i n t e r e s t  in  

supplying the  gas  t u r b i n e  f o r  the  PDU. In g e n e r a l ,  i n i t i a l  r e s p o n s e  to  

our  i n q u i r y  has  been ve ry  good. A i r e s e a r c h ,  Boeing (Boeing t ,~rbine now 

manufac tured  5y Steward-Davis I n c o r p o r a t e d ) ,  E l l i o t t ,  Uni ted  A i r c r a f t ,  

and Genera l  E l e c t r i c  expressed  some i n t e r e s t .  No-bid l e t t e r s  ~ e r e  r e c e i v e d  

from I n t e r n a t i o n a l  H a r v e s t e r - S o l a r ,  Te ledyne- tAg ,  and I n g e r s o l l - R a n d .  

The r easons  f o r  the no-b ids  were t h a t  t h e s e  o r g a n i z a t i o n s  do n o t  make a 

t u r b i n e  smal l  enough f o r  use i n  t he  PDU. A lack  o f  i n t e r e s t  i n  deve lop ing  

such small hardware was expressed  i n  some c a s e s .  We s t i l l  awa i t  r e sponses  

from Detroit Diesel-Allison, Alco Engine Division of White Industrial 

Power, Inc., Westingh~ase, and Worthington. Brown-~y~eri has directed 

our inquiry to their engineering offi'-es in Switzerland. 

Some of the responses received appear to  be promising enough to  

pursue f u r t h e r .  I t  i s  thought  t h a t  a s u b s t a n t i a l  lead t ime may be r e q u i r e d  

by the s u p p l i e r  u l t i m a t e l y  s e l e c t e d  to  p r o v i d e  the t u r b i n e .  Consequen t ly ,  

we a re  anx ious  to proceed .  The speed w i t h  ~nich ~w a r e  a b l e  t o  p roceed  

with the  t u r b i n e  procurement  i s  h i g h l y  dependent  upon the  r e s o l u t i o n  o f  

c o n t r a c t u a l  m a t t e r s  d i scussed  i n  t he  f~mumcial and a d m i n i s t r a t i v e  s e c t i o n  

of this report. 

$ Work Rela ted  to  E n v i r m m e n t a l  Impact o f  the  PIN. A mee t ing  

i s  to  be h e l d  between B a t t e l l e  r e p r e s e n t a t i v e s  and Ohio EPA r e p r e s e n t a t i v e s  

the  week o f  December 17. While the  mee t ing  w i l l  no t  be s o l e l y  on t he  

s u b j e c t  o f  t h e  Coal G a s i f i c a t i o n  PDU, we hope to  de te rmine  a t  t h a t  t ime 

what action is being taken by the EPA on our pezmit requests. 



Other Work Related Indirectly to PDU Design 

Coal Characterization and Bench-Scale Fluidized-Bed Studies 

The activity during this reporting period was concerned with 

analysis and correlation of data from self-agglomerating combustion 

experiments made with several coals in bench-scale fluidized beds. 

PROBLEMS AND RECOMMENDATIONS 

The primary problems are those related to increased subcontract 

costs and the ~DU installanion schedule. Battelle recommendations on the 

~-eer problem have been provided previously. 

At present we do not have a detailed schedule from Chemico. 

Without their schedule it is not possible to meaningfully reevaluate the 

overall program schedule. We are extremely hopeful of having ~_n hand a 

detailed engineering, procurement and ~onstructiou schedule from Chemico 

i~m~dlately. Our recommendations, sh~d we fail to rece£ve Chem/co~s 

seh~_ule i=nediately, are contained in the financial and administrative 

section of this report. 

WORK PLAN AND SCHEDULE 

Major emphasis will be 8ivan to our activities associated with 

installation of the PDU. Work will also be ¢ontinuea on analysis of the 

data acquired in the characterization studles of Phase ZT-A. 



APP~D~ 

DETAILED STATUS OF EQUIPMENT PROCUREMENT 



TABLE A-I. STATUS OF PDU EQUI~ PROCUREMENT 

. Purchase orders have been authorized for the following items: 

Equipment OCP~AGA 
IEam , Authorization Sheet 

Number ,. Name Serial Number 

~.I01 Coal Pulverizer Surge Hopper 2 

D-201 Inert Gas Generator (for Coal Pulverizer) 3 
K-201 Main Fan 3 
K-202 Auxiliary Fan 3 
K-203 Combustion Air Blower 3 
0-201 Coal Pulverize~ 3 
P-201 Cyci~ae Separator 3 
P-203 Bag Filter 3 

0-301 Screw Conveyor Cooler 11 Rev. 1 
P-301 Coal Pretreater Cyclone 9 

~-401~IB Bag Filters and Bin Vents 14 
G-4OIA Combustor Feed Bin 2 
G-'&.01B Gasifier Feed Bin 2 
G-A02 ComSustor Feed Pressure Hopper 2 
G-403 Combustor Feed Injection Hopper 2 
G-404 P~enreated Coal Receiving Bin 2 
G-405 Gasifier Feed Pressure Bin 2 
G-406 Gasifier Feed Injection Bin 2 

E-501 ComSustoz Vessel 6 
H- 502 Ga_oifier Vessel 6 
0-502 ~-sh and Char Conveyor Cooler II Rev. i 
P-501 Combustor Cyclone 9 
P-502 Gasifier Cyclone 9 

0-603 Sludge Settler Tank 13 
E-604 Recycle Make Gas Cooler 5 

G-701A&B Process Air Receivers 1 
K-701A&B Process Air Compressors 1 
D-702 Inert Gas Generator 16 
G-702 Inert Gas Receiver Tank 16 

G-802 .'High l~ressure Water Storage Tank 13 
D-803 Steam Superheater 12 

V-050 

• Panel Instruments 
• Unit Price Structural Steel 
• Weigh Systems 
• Gas Anal@zers 
Anchor Bolts (unit price) 
Xnstrument Control Panel 

None 

4 
7 
8 

I0 
Required 
15 



TABLE A-I. (Cont) 

. 

. 

Bids have been received by Chemtco on the f o l l o ~ r ~ g  i tems. These b ids  
have been reviewed by  Chemico, t h e i r  r e c o ~ e n d a t i o n s  ha~e been made t o  
Battelle and requests for authority to purchase have been subz~tted to 
0CR/AGAafter Battellels review. 

1%'701 
V-020 

Instrument Air Dryer Package (Serial No. 18) 
Transformer Substations (Serial No. 17) 

I n i t i a l  b ids  o r  r e v i s e d  b ids  hwae been r e c e i v e d  on the  f o l l o w i n g  i tems by 
Chemico. They a re  c u r r e n t l y  e v a l u a t i n g  t he  b i d s  and w i l l  t r a n s = i t  t h e i r  
recommendations to  us v e r y  soon.  

P-204 V i b r a t i n g  Screen 

• 4, The following items are out for bids 

G-.lO2 
R-IO1 
0-101 

Coal Rece iv ing  Hopper 
Gt- lzz ly  
Coarse  Coal EnMasse C o n v e y o r / E l e v a t o r  

K-204 
0-205 
P-205 

Screened Coal Blower 
Ground Coal C o n v e y o r / E l e v a t o r  
Screened Coal Cyclone 

3-301A&3 
P-302 
K-303 

O i l - S o l i d s  Pumps 
P T e t r e a t e d  Coal Bag F i l t e r  
P T e t r e a t e d  Coal Blower 

D-501 
H-501 
H-502 

Start-Up Heater 
Combustor Refractori=s 
Gasifier Refractor ies  

J-60].A6~ 
J- 602A&B 
D- 602 

Venturi Circulating l~nzps 
Venturi Circulating Pumps 
Combustor Furnace wi~h Stack 

G-801 
I)'802 
R-803 
R-804 

Deaerator 
Package Steam Boiler 
Coolin 8 Tower and Erection 
Water Treatment System (Coolin 8 Tower) 

u-03o 
0-030 

• Peinforc ing Bars 
Multipoint Temperature Indicators and Recorders 
Annunciators 

V-100 Motor  Con t ro l  Cente rs  



T . ~ L E A - 1 .  (ConE) 

. 

. 

Eequisitions have been drafted on the following items and are currenEly 
being ~viewed or revised at Chemico. 

G-501 
G- 502 
G-503 
G-504 
G-505 
G-506 
G-509 
G-510 
G-511 

CombustorCyclone Receiving Hopper 
Com~ustor Cyclone Letdown Hopper 
Gasifier Cyclone Receiving Hopper 
Gasifier Cyclone ~etdown Hopper 
Char Receiviug Hopper 
Char I~tdownHopper 
GasifierAsh ~etdown Hopper 
Combustor Ash~etdo~mHopper 
Cooler Conveyor Receiviug Hopper 

K-603 Recycle Make Gas Booster Compressor 

G-703 
K- 7 0 3 A ~  

Instrument A/rEeceiver 
Natural Gas Booster Compressors 

Among the items upon which no specifications for requisition have been 
wz-ittenby Chemico yet are the following: 

H-301 
R-301 

Coal Pretreater 
PretreaterV~nturi Scrubber 

K-501 
1~503 

Start-Up Recycle Blower 
Vibrating Screen 

E-601 Sample Gas Cooler 
R-601 Flue Gas Venturi 
R-602 Make Gas Ventuz-i 
J-603 Transfer Pump 

3-.801A~ 
R-801 
3-802 
J-803A&B 
V-801 

Boiler FeedwaterPumps 
Boiler Feedwater Trea~nent System 
High-Pressure Water Storage Tank 
Cooling Tower Water Pumps 
Emergency Electrical Generator 
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Table B-! presents th ° - Task Cost and Manpower Projection 

form for the month e~diug November 30, 1973. All billings received 

by Battelle from Chemico to date have been paid. The most recent 

Cnemico billin~ was for New York office costs for the month of October 

and uhelr f e e  for the period mid-October to mi~-November. Total 

disbursements to Chemico are $276,097.15. 

As shown in the attached monthl 7 report of Chemico, they 

estimate their costs through November to be about $60,000. Because 

no billing for ~ovember costs has been received from Chemico ye~, 

these are not incl~ded in Table B-I. Consequently, it is estimated 

by Battelle that a total of about 336,097 has been spent by Chemico 

on engineering, procurement, and other ~ctivities related to their 

current phase of work. Chemico has been authorized to commit an 

additional $700,000 (approximately) t o  suppliers of equipment for the 

PDU. 

The cumulative expenditures of Battelle, including payments 

to Chemico to date are, as shown in Table B-2 and drawn on Table B-l, 

abou~ $571,000. The to~al amount either spent or committed as of 

November 1 is about $1,331,000 or 32.5 percent of the 4.1 million 

dollar contract funding. The percentage of the presently encumbered 

2.4 million dollars spent or committed is about 55.5 percent. 
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TABLE B-2. SUMMARY OF APPROXIMATE COSTS(a) 

Expenditures on program through November 1 

Battelle internal expenditure onprogram during November 

Chemico billings paid during November 

Total cumulative expenditures as of December i 

Esnimated expenditures of Chemico in No,ember 

Equ/pment commitments 

$ 502,000 

17,000 

51,300 

5711000 

60,000 

7001000 

$1,331,000 

(a) Costs do not include the Battelle fee. 

On September 21, a meeting was held in Washlngtonwith the 0CR 

Operating Committee~ Battelle-Columbus, and6"nemieo participating. The 

projected cost increase for the Chemico subcontract from $1,870,000 to 

$3,143,000was discussed at that time, however," to date there is no 

resolution of  this problem. 

When Chemico informed us in late October of an annlclpated 

construction start date of February I, they said that they must have 

the contract price extended prior to preconstruction activitywhich 

was to be started in December. This preconstruction activity involves 

a prejob conference with the applicable local trade unions. Based on 

this Chemlco information, Battelle formulated the milestone table shown 

as Table B-3 and presented this in our last monthly. The fizst two 

milestone dates have passed and the actions indicated as required have 

not been accomplished. 

Cost Problem 

In  the attached Chemico monthly report to Battelle, Chemico 

has made an analys is  to determine ~he l eas t  amount of money they w i l l  

have to commit in  Engineering and Purchasing a c t i v i t i e s  i n  order to 

permit  f i e l d  a c t i v i t y  to proceed. This analys is  ind ica tes  tha t  w i t h i n  



TABLE B-3. MILESTONE DATES REQUIRED TO MEET. 
THE PDU CONSTRUCTION SCHEDULE(a) 

December 3 

December 10 

January 7 

January 21 

Feb.-~ary 4 

February 18 

February 25 

Battelle to have approval to increase sub- 
coQtract price to $3.143 DiM 

Chemlco to start setup of trade union meetings 

Hold trade union meetings 

Start construction (layout foundations) 

Begin concrete pouring 

Arrival of steel for first structure 

Begin steel erection 
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the present authorized subcontract appropriation, Chemico cannot 

proceed with field activity at a steady rate. 

From the Chemico monthly and conversations with them, we 

gather that their recommendation is to not begin field work at all 

unless they are authorized to commit the additional $1,273,000 above 

their currently authorized $1,870,000. 

Chemico has indicated that they could begin field work if 

they had authorization to commit approximately $700,000 more than the 

$I,918,200 shown as "least amount to be spent" in their monthly. This 

is not their recommended method of proceeding. 

Lacking guidance from OCR and AGA, Battelle is not in a 

position to authorize either course of action offered by Chemico. Our 

suggested alternatives to resolve the immediate problem were provided 

in the last monthly report. 

Schedule Problem 

We have repeatedly asked for a project schedule from Cheruieo, 

particularly since September. We have been told on almost a daily basis 

that the schedule would be forthcoming almost immediately. At the date 

of this writing a schedule has still not been provided but is again 

promised almost immediately. 

The schedule is urgently needed by Battelle in order that 

our overall program schedule can be suitably evaluated. 

We are fully aware of our obligation to OCR/AGA to provide 

them an updated schedule of activities. We have pointed this out 

to our subcontractor, both formally and informally, on numerous 

occasions and most recently~ formally in a letter from our Mr. Evans 

to Chemico's Mr. Clarke on November 12. 

We have been unable to determine why the Chemico schedule 

cannot be produced and we have no official statement from them on this 

matter. 7t is our presumption that the lack of a schedule is related to 

two things: (i) Chemico has not known whether to schedule for 

continuation of the program or for an orderly termination, or (2) the 



a s s i g n m e n t  o f  m a n p ~ e r  a t  Chemico h a s  n o t  p e r m i t t e d  s i m u l t a n e o u s  p r o d u c t i o n  

o f  a s c h e d u l e  and t h e  o t h e r  d e s i g n  a~d p r o c u r e m e n t  a c t i v i t i e s  t h e y  a r e  

engaged  i n .  

C o n s i d e r a t i o n  o f  what  a l t e r n a t i v e s  a r e  a v a i l a b l e  t o  us  i f  t h e  

p r o m i s e d  s c h e d u l e  i s  n o t  £or thcom£ng  and i f  i t  i s  n o t  k e p t  u p d a t e d  a s  

c o n t r a c t u a l l y  r e q u i r e d ,  l e a v e s  u s  w i t h  f e v  o p t i o n s .  One o b v i o u s  o p t i o n  

a p p e a r s  to  be  to  w i t h h o l d  payment  o f  b i l l i n g s  u n t i l  we o b t a i n  c o m p l l a n e e .  

We p l a n  t o  do t h i s .  O t h e r  o p t i o n s  a r e  b e i n g  c o n s i d e r e d .  
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BATTE LLE -COLIMBUS LABORATORIES 
PERSONNEL ASSIGNED TO PROJE.CT* 

(I) W.M. GoZdberger 

(2) W. C. Corder 

(3) R. R. Adams 

(4) T. L. Tewksbury 

(5) H.R. Batchelder (Staff Consultant) 

(6) R. D. Fischer 

CHEMICAL CONSTRUCTION CORPORAT.10N 
PERSONNEL ASSIGNED TO PROJECT~ 

(1) P.W. 1~terson 

(2) E.M. Ezcurra 

(3) E. T. Coles 

(4) J.B. Perrone 

(5) H. Osborne 

(6) P. S. Schlaff 

Only staff who devote significant portions of their time to the 
program are listed. Various others have temporary assignments. 
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V e r y  t ~  y o u r s ,  

F r i t z  W. Pet(~rson 
A s s i s t a n t  M a n a g e r  O p e r a t i o n s  
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BATTELLE'S COLUMBUS LABORATORY 

COAL GASIFICATION PDU 

STATUS AS OF DECEMBER 3, 1973 

A). Overall Sta tus  

The overall status is on a reasonably firm basis for a develop- 
ment type project and since Battelle has signed the subcon- 
tract we will be able to workwithout monetary restrictions for 
~he immediate future, floweret, to maintain the momentum it 
is n e c e s s a r y  that  the p r i c e  of  the  c o n t r a c t  be  ex t ended  f r o m  
$1,870~ 000 to $3, 143, 000. Th-'s is i l l u s t r a t e d  by the a n a l y s i s  
m a d e  b e l o w ,  us ing  f i g u r e s  f r o m  the  Augus t  9, 1973 E s t Z m a t e  
that  was  s u b m i t t e d  to Ba t t e l l e .  T h e s e  w e r e  i n c o r p o r a t e d  in the  
Cost Control Estimate dated October 1, 1973. These figures 
show two colurDmS. 

The  f i r s t  c o l u m n  is the amount of money in the ~ s t i m a t e .  

T h e  s e c o n d  c o l u m n  is an e s t i m a t e  o f  the l ea s t  amoun t  o f  m o n e y  
that  we wLI1 h a v e  to c o m m i t  in E n g i n e e r i n g  and P u r c h a s i n g  
a c t i v i t i e s  so  tha t  F ie ld  A c t i v i t i e s  can  be  cont inued a t  a r e a s o n -  
ab ly  s t e a d y  b a s i s .  This  a s s u m e s  tha t  at  s o m e  l a t e r  d a t e  w e  can 
buy  the  r e m a i n d e r  of the e q u i p m e n t  and  m a t e r i a l s  wi thout  
a f f e c t i n g  c o s t s  o r  schedu le .  

E s t i m a t e  
8/9/73 

L e a s t  A m o u n t  
To  Be Spent 

Nev," Y o r k  Off ice S a l a r i e s  
To m a i n t a i n  e n g i n e e r i n g  
a l m o s t  a l l  well have  to 
be  spe  u t. 

New Y o r k  Office E x p e n s e s  
O v e r h e a d  

$ 247,000 $ 200, 000 

50,000 ° 25,000 
247,000 200,000 



CHEMICAL CONSTRUCTInN CORPORATION 

. 9 .  

( c o n t  inued) 

A - C  

.D-.R 

S 

T 

U 

V 

X 

. F o u n d a t i o n s  and  S t r u c t u r a l  
M a t e r i a d  

S ince  t h i s  is  the  f i r s t  
f i e ld  w o r k ,  w e  have  to 
s p e n d  a l l  o f  it .  

Ne .mbered  E q u i p m e n t  
We n e e d  th i s  e q u i p m e n t  
not  o n l y  f o r  d e l i v e r y  
p u r p o s e s  bu t ,  a l so ,  we 
need drawings f o r  
engineering. We wi/! 
h a v e  to s p e n d  al l  o f  i t .  

Insulation 

P i p i n g  
T o  m a i n t a i n  c o n t i n u i t y  
in c o n s t r u c t i o n  we  have  
to p u r c h a s e  a l m o s t  al l  
p ip ing  e x c e p t  d r i p s  and 
dr-a ids.  

I n s t r u m e n t a t i o n  
T o  m a i n t a i n  p i p i n g  w o r k  
we have to buy control 
valves and relief valves. 
Panel Board (ordered) 
Load CeLls (ordered) 
Analyzers (ordered) 
Nuclear Switches 

Elect rical 
Transformer and 
Subs tat ion 

P a i n t  ing " 

Est imate  
819173" 

$ 138,000 

843,000 

Sub. 

210,000 

290. ooo 

93,000 

Sub. 

Least Amount 
To Be Spent 

$ 138,000 

843,000 

Sub. 

200,000 

130 .700  
17 ,000  
l l , O 0 0  
26,500 
6,000 

r ,  t, -~c 

5 6 , 0 0 0  

Sub. 
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(continued) 

Y • Si te  Development  

Subcont rac ts  
We have  to instal l  the ref:-ac- 
t o r y  insu la t io ,  and can de lay  
the c o m m i t m e n t s  for  paint ing 

• -and e l e c t r i c a l .  

Total  Home  Office. Mate r ia l  and Sub- 
con t r ac t s  
F e e  

Tota l  

The I~abor Costs are :  

D i r e c t  Labor  
Total Fie ld  Expense  
R e m a i n d e r  of Subcont rac t s  

Tota l  Labor  and Expenses  

E.st.imate 
8/9"/7s 

Least .Amount 
To Be Spent 

0 0 

$ 242,000 $ 18,000 

2,360., 000 
47, 000 

2,407,000 

• - . . .  . . . .  

1.,871,200 
47,000 

$ 1,918,200 

367,000 
s39, ooo 
224, 000 

930, 000 

NOTES: I). The above'figures have been reviewed with various 
people "at Chem~co. All say that the estimate of 
$1,918,200 is low, that for example: if you purchase 
equipment and materials then you are committed to 
receive the material in the field and/or pay storage 
charges. Neither are included in the $I=918, 200. 
Field receiving costs are in the Total Field Cost 
E s t i m a t e  of $930,000. 

2). Usual  sequence  is engineer ing ,  purchas ing  and con-  
s t ruc t ion .  The $2,360,000 r ep re sen t s  the e s t ima ted  
costs of engineering and purchasing activities for 
the project. By decreasing the engineering and pur- 
chasing act[v£t[es to $I, 871,200, £t is the same as 
saying that %re can decrease these activities by 20.7% 
and not affect the sched,~le or costs in construction, 
wh£ch is very doubtful. 
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B. 

Chemico has a subcontract suthorizing Chemico to spend 
$I. 870, 000 and Chemico has made a request to extend this 
cost to $3, 143,000. 

The purpose  of the above analysis  is to see  ff it is possible  
to d e c r e a s e  the engineer ing and purchas ing  act ivi t ies  suffi- 
c ient ly so that meaning/uZ construct ion act ivi t ies  could be 
~uder.taken within Chemico's-present-authorization of 
Sz, 870, ooo. 

The study above shows that the lowest that engineering and 
purchasing activities can be lowered to, and still maintain 
project momentum, is $1,918,200, Since this is above the 
.present authorizati0n.of $1,870, 000, it appears that con- 
struction activities can only be started ff addltio~al monies 
, ~o :are made available during the first half of December. 
J 

Financial  Status 

Purchase  Orde r s  and Let ters  of 
Intent p laced 

Pu rchase  Orde r s  authorized 
BLU.ings up to November  7, 1973 
Es t imated  Bill ing for  November  

Sub-total 

Es t imated  Bil l ing for  December 

$ 627,275.30 
77,400.00 

278 ,  097.15 
60, 000.00 

$1 ,040,772.45 

- "  bob  4o  

Total  $ 1,110,772.45 

Engineer ing  Change Orders  Nos. 1, 2 and 3 a re  being com-  
pleted in the ~ s t i m  ating Department  and will be for'~'arded to 
Bat tel le  shor t ly .  The cost will be in the range of $30,000 to 
$40,000. 
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B.'" Financial Status (continued) 

The Comparative Cost Report is being prepared and w'fll be 
• issued to Battelle shortly. 

We have had 'savings in some of our recent purchase orders. 
that may offset the increased cost of'E.C.O.s. 

C. Materi~al Status 

l o D to R Equ':pment 

! 

a o  

b. 
C° 

d. 
e °  

L 
g. 
h. 
i .  

Requisitions not started 
Requisitions being prepared 
Requisitions being reviewed or revised 
Requis~tions being typed 
Requisitions out for bids 
Quotes being evaluated by Engineering 
Evaluations under Project review 
Recommendations submitted to ]3CL 
Approved for ptlrchase or letter o£ 
intent .- 

j. Equipment committed but not 
purchased 14. 3 

k. Equipment purchased 31.2 

(% Rased on Estimated Cost) 
~" • 

2.8 
0.9 
7.1 

.-'2.2 
29.6 
3.2 

0.6 

8.1 

. AtoC 

a. Purchase requisition has been placed for structural 
steel on a unit price basis. 

b. Rebars arebeing quoted on a unit price basis. 

3. S to Z Equipment 

a. Purchase orders were placed for Control Panel, 
Analizer Systems and Weigh Systems. 
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3. S:t° z Equipment (continued} 

b.  M o t o r  C o n t r o l  C e n t e r s  a r e  out f o r  b ids  and quotes  
f o r  subs t a t i ons  w e r e  r e c e i v e d .  

C° Electrical bids were received, tabulated and sent 
to Battelle for approval. 

d.  ~ o b o r  i~.,on~rol Centea-,s requL~,itiou ~ p p r o v e d  and 
be ing  typed.  
S a m e  f o r  A n n u n c i a t o r s  and M u l t i - T a m p  i n d i c a t o r s  
and r e c o r d e r s .  

D). P r o c e s s  E n g i n e e r i n ~  

Heat and Material Balances and Flows are complete, including 
Inert Gas and Steam Purge Connections. 

Process Flow Diagrams are being checked' for consistency 
with P&Is. 

~). Flow Sheets 

P&Is  fo r  p r o c e s s  and u t i l i t i e s  have  been  i s s u e d  to Dra f t i ng  
and a r e  be ing  r e v i e w e d  by  Ana ly t i c a l  f o r  f o r m a l  i s sue .  

F). Plot Plans and Elevations 

I. Plot Plans and Elevations for the two structures are being 
revised as per latest equipment drawings. This is necessary 
so as to be able to finalize the structural drawings. 

2. Model of Combustor, Gasifier and associated piping and 
equipment ~s being made. 

G. S t r u c t u r a l  S tee l  

I .  C a l c u l a t i o n s  £or the o u t e r  s t r u c t u r e  have  been  m a d e .  
Drawings have been made and are now being checked against 
final equipment d rawings. 
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i 

G~ 

H. 

I. 

i 

J~ 

Structural Steei (continued) 

. Preliminary calculations are being made for the 
inner structure. Final design awaits finishing the 
model for the Combustor-GasL~ier. 

Piping 

. Stress calculations for the hot piping wH1 be started 
as soon as the model studies are finished. 

Instrumentation 
. 

1: P&Is  have been i ssued and discussed wi th  the Cl ient  
as to start-up, operation and shut-do~.n. 

Electric~ 

1. One line for high voltage has been done. 

2. Q.~otat~ons fo r  substat ion have been rece ived .  

Const ruct ion  

I. Construction has not started. 

2. We estimate start o£ construction as February I, 1974. 

FWP:d F.  W. P e t e r s o n  
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