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1. INTRODUCTION 

The NSRR was taken critical on June 30, 1975 at the Japan Atomic Energy 
Research Institute - Tokai-mura, Japan. Following initial core loading and 
control rod calibration, s series of pulsing tests was performed to charac
terize the performance of the reactor. A comparison has been made of per
formance parameters actually measured in the 157 element core versus pre
dicted values based upon design analyses. 

The nuclear parameters measured were quite close to prediction. A $4.70 
pulse produced a minimum period of 1.12 msec, a peak power of 20,500 MW and 
yielded a prompt energy release of 103 MWsec. Pulse tests with experimental 
U0 fuel pins in the central irradiation cavity have produced 320 gal/gm, 
averaged at the axial center of 10% enriched UO , for a 100 MW-sec pulse. 

The pulse rods for the NSSR contain B.C enriched to about 93 percent in 
Boron-10 in order to achieve maximum design performance with only three pulse 
rods. The total worth for the three transient rods was measured to be about 
$5.05 (vs $5.07 calculated for the 165 element core), thus verifying the 
effectiveness of the Boron-10 enrichment to achieve the desired result. 

Analysis of fuel temperature measurements made in the NSRR show that, 
for fuel temperatures produced during pulsing greater than 900°C, heat trans
fer in the 0.010-inch gap between fuel and clad is enhanced by the minor out-
gassing of hydrogen which is characteristic of that temperature region. The 
hydrogen is normally all reabsorbed within about 100 sec of maximum tempera
ture, at which time the heat transfer is characteristic of air (or argon) in 
the gap. In some of the temperature-instrumented elements, however, all of 
the hydrogen was not reabsorbed and as a result these elements gave signifi
cantly lower temperatures for high power steady state operation than were 
recorded prior to pulsing. 
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In general, the NSRR parameters measured during startup were quite close 
to analytical prediction and the overall performance of the reactor was com
pletely acceptable. 

2. LOADING THE TRIGA-ACPR REACTOR; CONTROL ROD CALIBRATION 

In order to provide a better understanding of the procedures used for 
the startup operations, we will indicate briefly the reactor instrumentation 
available. 

The TRIGA-ACPR reactor provides instrumentation for steady-state and 
pulsed operation. The neutron detecting instrumention for steady-state 
operation includes the following: linear multirange channel (CIC); 10-decade 
wide range channel (fission counter); and two safety channels (fission 
counters). For the pulsing operation, the two fission counters are replaced 
as inputs for the two safety channels by gamma ion chambers. Two thermo
couples located in separate fuel elements are connected to control panel 
readouts. The two-pen chart recorder presents linear and log channel 
information for steady-state operation and, for pulsing operation, it 
presents the peak power and the measured fuel temperature for one fuel 
element. 

The 11 control rods are distributed as follows: two safety control 
rods, three transient control rods, and six control rods that can be 
operated in a bank or separately. Each of the two safety rods and six 
individual control rods takes about 5 minutes for full withdrawal. The 
bank of six rods requires about 9 minutes for full withdrawal. All three 
transient rods have a fixed upper limit. Two of the transient rods are 
full-stroke rods. The adjustable transient rod has an adjustable lower 
stop; the rod to be pulsed either from the full-inserted position or 
from the adjustable lower stop. 

2.1. INSTRUMENTATION AND INITIAL LOADING OF THE CORE TO CRITICALITY 

The instrumentation requirements for the initial approach to cri
ticality were simplified by the availability of a central void region in 

2-14 



which the neutron startup source was placed. This location provided 
a roughly equal source-to-detector distance for the detectors that were 
placed at or near the outside edge of the empty core. The detectors 
used for the power monitor and safety channels were required by the local 
procedures to remain connected to the normal channels. Although the two 
safety channels were completely useless for the initial loading measure
ments, and the linear channel with its CIC in the normal location was 
too insensitive until the last few loading steps, the wide range channel 
using a fission counter was a suitable startup channel. Three extra 
channels were provided using (1) an auxiliary CIC detector and Keithley 
micromicroammeter, and (2) two BF_ detectors and associated electronics 
including scalers. Thus four independent startup channels were used for 
the approach to critical. 

The core loading proceeded in the normal fashion starting with three 
prescheduled loading steps followed by loading steps based on adding half 
the number of fuel elements estimated to give 1/M = 0, where M is the 
observed core multiplication. The first loading step contained fuel in 
the form of eight fuel-follower control rods plus two thermocouple instru
mented fuel elements. Twelve loading steps produced a critical reactor 
requiring a total of 120.3 fuel elements. The loading steps are shown 
in Table 1. As is usual, the worths of the control rods were evaluated 
in terms of fuel element equivalence early in the loading program (end of 
Step 4 in Table 1). 

After criticality had been reached and prior to addition of more 
fuel, all control rods were evaluated by the rod drop method. Two tech
niques for collecting the rod drop data were used. For one technique, 
the rod drop data were presented on a strip chart recorder and later 
evaluated. The other technique used a reactivity computer to indicate 
directly the control rod worth as a result of rod drop. In most cases 
the two values agreed to within a few cents of reactivity. The reactivity 
computer permits this!measurement to be made in a very efficient and 
effective manner. 

2-15 



TABLE 1 
LOADING STEPS TO APPROACH CRITICALITY 

Number of Total 
Step Fuel Elements Fuel Elements 

1 10 10 
2 20 30 
3 33 63 
4 25 88 
5 16 104 
6 5 109 
7 4 113 
8 3 116 
9 2 118 
10 1 119 
11 1 120 
12 1 121 

2.2. LOADING TO FULL EXCESS REACTIVITY OF $8.53; CALIBRATION OF CONTROL RODS 

The use of a large number of control rods brings up questions of rod 
shadowing effects and the determination of the excess reactivity of the core 
in terms of calibrated control rods. Questions of control rod shadowing 
for the six banked control rods were bypassed through use of a loading pro
cedure that effectively evaluated stepwise the differential reactivity worth 
of the added fuel and the differential reactivity worth of the control rod 
bank. 

The loading procedure was repeated for every single fuel element 
added to the just critical core. Starting with a just critical core 
containing 121 fuel elements, a fuel element was added, and the positive 
period was determined. From this the reactivity worth was determined 
from the in-hour equation. The control rod bank was inserted to provide 
again a just critical reactor, and this differential reactivity worth was 
added as a calibration point on the curve for the banked set of control 
rods. This procedure was repeated 36 times, adding a single fuel element 
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each time until the core was loaded with a total of 157 fuel elements 
and had a core excess reactivity of $8.53. At this point the control 
rod bank was almost fully inserted, and the calibration of the banked 
set of control rods was completed. 

At this point all other control rods with adjustable motor drives 
(which of course were fully withdrawn during the above loading proce
dure) were calibrated in terms of the calibrated control rod bank. 
Naturally, a significant rod shadowing effect is present in this latter 
operation. Nevertheless, the differential rod worth curves thus obtained 
were adequate to verify the safety considerations established in the 
Safety Analysis Report. In addition, all 11 control rod worths were 
remeasured by the rod drop method. For this operation it was essential 
to place the CIC detector in the central void in order to establish proper 
conditions for leakage flux measurement during the rod drop experiments. 

3. POWER CALIBRATIONS 

The power calibration consisted of three distinct efforts: 

1. A statistical analysis of the reactor noise and calculation 
of the apparent reactor power and neutron lifetime; 

2. A reactor run at an estimated 3 kW to activate in-core 
flux foils that were later used to deduce the effective 
reactor power; and 

3. Calorimetry with reactor power levels of 132 kW and 
251 kW to deduce reactor power from the time rate of 
temperature change in the 38,438 gal of reactor pool water. 

3.1. POWER CALIBRATION BASED ON STATISTICAL REACTOR NOISE: NEUTRON 
LIFETIME DETERMINATION 

The Japanese have made significant advances in the application 
of statistical noise analysis to the study of reactors. Although 
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several have been reported in Japanese journals, at least one* is readily 
available to Westerners. Two related techniques were used; one evaluated 
the statistical noise from the autocorrelation of the spectral density 
from a single neutron detector at several low reactor powers, and the other 
evaluated by cross correlation techniques the statistical noise in two 
independent neutron detectors at several low reactor powers. As a result 
of the detailed analyses of these data, the JAERI staff was able to specify 
the reactor power remarkably well. Table 2 indicates the set of data 
obtained at 10 W, 50 W, and 100 W indicated power. From these data, it 
appeared that the uncalibrated power-indicating channels were too low by 
a factor of 1.32. 

TABLE 2 
POWER LEVEL DETERMINATION FROM ANALYSIS OF REACTOR 

Indicated Power From Noise Correction 
Power (W) Analysis (W) Factor 

10 12 1.2 
50 70 1.4 
100 136 1.36 

Average Correction 1.32 

The autocorrelation or cross correlation data obtained above can be 
processed to generate a reactor power spectrum as a function of frequency. 
From the high frequency "break" in the power spectrum, the break frequency 
can be determined and used to compute the effective value of 3/& where g 
is the usual delayed neutron fraction and I is the thermal neutron lifetime. 
The simple relation is given as: 

2*fbreak = 6 / £ • 

Figure 1 illustrates a typical result. The precision and dispersion of the 
data were such that considerable uncertainty surrounds the exact value of 

*Eiji Suzuki, "A Method for Measuring Absolute Reactor Power Through 
Neutron Fluctuation," Nucl. Sci. and Tech. 3, 3 (98-105) Mar. 1966. 
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Fig. 1. Power spectrum derived from correlation calculations. 
A break frequency of about 40 Hz is indicated in the 
figure. 
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the break frequency. Taking 40 Hertz as a reasonable value, one finds a life
time of 29 Msec using the calculated value of 8 as 0.0073 for the JAERI 
reactor. 

3.2. FLUX WIRE ANALYSIS - EQUIVALENT REACTOR POWER 

Flux wires of gold, cadmium-covered gold, and copper were inserted into 
a large number of in-core locations to provide a relatively detailed radial 
and axial flux distribution. The preliminary power level calibration deduced 
from the noise analysis discussed above made it possible to operate at an 
estimated 3.0 kW power level for the flux wire activations. From the meas
ured activation levels, and a detailed reactor calculation relating the flux 
level in the water between fuel elements to the average reactor power, the 
JAERI staff estimated that the reactor power level was 4.43 kW. A later 
refinement of the data reduced the estimate of the power level to 3.37 kW. 
The results of the calorimetry runs to be described below indicated that the 
true reactor power level for the reactor run was very close to the 3.0 kW 
estimated from the noise analysis. 

The above flux wire evaluations were conducted in detail for two signif
icantly different operating conditions. In one case the activation measure
ments were made with an empty central void. In the other case similar 
measurements were made with a loaded capsule in place within the central 
void region. From these two sets of data it was possible to evaluate the 
flux within the capsule and the shift in flux distribution within the reactor 
when the capsule experiment was in place. 

3.3. POWER CALIBRATION AT HIGH LEVEL — CALORIMETRY 

The calorimetry measurements performed by the JAERI staff to determine 
the reactor steady state power were very elaborate. All sources of heat 

3 
transport into and out of the reactor tank (145.5 m , 38,438 gal) were ac
counted for. This meant that the temperature profile of the tank wall over 
its full area must be known. The loss of heat due to water evaporation at 
the surface of the pool was controlled by covering the surface with a vinyl 
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layer. Detailed calculations of heat flow through the tank walls indicated 
a net heat loss to the concrete walls even though the calorimetry measure
ments were conducted with careful regard to assure that the water temperature 
made equal excursions from below to above the ambient concrete wall tempera
ture. The tank water was mixed vigorously with a motor-driven stirrer that 
added 435 watts of heat to the tank water. 

To provide capability to lower the reactor tank water temperature below 
ambient, the reactor facility was able to add up to 100 tons of chilled water 
(8°C) in 10 minutes. This was sufficient to lower the entire water tempera
ture to 3.5°C below ambient. In similar fashion, the water temperature at 
the end of the experiment could be quickly reduced to the original ambient 
temperature, if desired. On at least one occasion, the elevated tank water 
temperature was left undisturbed for more than 2 days after a colorimetry 
run to check the calculation of heat flow into the concrete tank wall. The 
disagreement was less than 10%. 

The first power calibration was conducted at a nominal 100 kW. The 
power calculated from the calorimetry measurements with due account for the 
considerations noted above gave a value of about 133 kW. This gives a cor
rection factor of 1.33, very close to the average value obtained from the 
statistical noise analysis in Section 3.1 above. The neutron detectors were 
adjusted to bring the control console indications into agreement with the 
true power. 

The final power calibration was conducted at a power level of about 
250 kW. At this power level, the diffuser was operated in order to reduce 
the personnel radiation dose in the vicinity of the reactor. The non-
nuclear heat balance for this case indicated an average rate of heat loss 
of 2.85 kW to the concrete walls, and a rate of heat gain to the pool water 
of 2.12 kW from the diffuser pump motor and the stirrer motor. The net 
balance (rate of heat loss) is 0.73 kw". The least squares fit to the rate 
of temperature rise gave an uncorrected power of 250.3 kW. Preliminary 
corrections as indicated above gave a power level of 251.0 kW. Avdetailed 
computer program was used by the JAERI staff to correct the experimental 
data point by point. It gave the finally adopted power level of 248.1 kW. 
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For 300 kW steady-state operation the reactivity loss (cold-hot swing) 
is approximately $4.90. 
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4. CALIBRATION OF PULSING PERFORMANCE 

The instrumentation available from the pulsing tests was redundant in 
several respects. In addition to the normal console instrumentation which 
also included a memory scope,'a multichannel high-speed Visicorder and on
line computer working from a magnetic recorder for the multichannel analog 
data were also available to provide the performance characteristics for 
each pulse. Although only a portion of the output capability of the com
puter was available for much of the pulsing program, the full computer pro
gram capability came on line near the end of the startup pulsing program. 
Table 3 indicates the availability of data on pulsing parameters for each 
pulse. 

TABLE 3 
TABULAR LISTING OF PULSING PARAMETERS AVAILABLE FROM 

CONSOLE, VISICORDER, AND ON-LINE COMPUTER 

Parameter Console Visicorder On-Line Computer 

P(D Recorder Yes Yes 

/jPdt Panel meter No Yes 

P(2) — Yes Yes 

/2Pdt Panel meter No Yes 

T-1 Recorder Yes Yes 

T-2 Panel meter Yes Yes 

CIC (auxiliary) — Yes No 

Period No Yes* No** 

Width (half height) No Yes* No** 

*Computed from trace of reactor power 
**Not available during joint participation startup operations, but ex

pected to be available routinely for later operations 
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4.1. PULSING PROCEDURE — PULSE ROD CALIBRATIONS 

The JAERI ACPR has the capability to pulse from low power criticality 
or from a subcritical power level. Pulsing from critical is similar to that 
for other TRIGA reactors. Pulsing from subcritical is made easy by the 
availability of a variable position lower stop. To pulse in this fashion, 
one first establishes criticality at low power (50 W) using the control rod 
bank with that portion of the transient rod(s) Inserted that will be required 
to produce the pulse desired. Then all three transient rods are fully in
serted into the reactor without altering the position of the control rod 
bank. After a delay of one or more minutes to allow the flux to stabilize 
at the subcritical condition, all three transient rods are fired from a 
fully inserted to a fully withdrawn position. 

The transient rod insertions were calibrated operationally in terms 
of the period observed for the pulse produced by the respective reactivity 
insertions. In each case, the reactivity was estimated from the change in 
position of the control rod bank. One does not expect a perfect agreement 
between these two estimates of the reactivity worth of the insertion partly 
because of rod shadowing effects and, more specifically, because of the tra
ditional differences in reactivity worth between the value obtained from 
positive period evaluations and the value obtained from rod drop measure
ments. However, it is remarkable how close the value from the rod bank 
estimate agrees with that determined from the prompt reactor period. For 
most pulses from Ak/g = $0.80 to $4.70, the two estimates agreed to within 
a few cents. For this reason, the position of the control rod bank at the 
pre-pulse low power criticality can be used to give a quite reliable esti
mate of the reactivity insertion. 

4.2. PULSING PERFORMANCE PARAMETERS 

The startup pulsing program consisted of 45 pulses beginning with a 
pulse of about 80 cents and ending with a maximum pulse of about $4.67. 
This initial series of pulses spanned a period of two weeks and was suffi
cient to demonstrate that the reactor was capable of delivering the design 
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goal for prompt energy release (100 MW-sec) without exceeding the specifi
cations for maximum fuel temperature of t000°C. Instrumentation and data 
recording problems occurred during this part of the startup which precluded 
the measurement of true pulse power values and the accurate determination 
of the shorter pulse periods (1 to 2 milliseconds). Energy release values 
obtained during this time span were calibrated by foil measurements. 

The JAERI staff performed an additional series of about 75 pulses 
over a period of 6 weeks ending the last of September 1975. During this time 
the computer system for data acquisition and analysis became more fully oper
ational. The staff also used a fast-rise-time logarithmic amplifier of 
their own design, covering 8 decades and driven by either a gamma chamber 
or a compensated ion chamber, to produce data from which the minimum periods 
of about 1.1 millisecond could be determined reliably. The computer output 
with the detector signal fed directly to the computer replaced the Visicorder. 
The latter was used with standard console instrumentation during the first 
45 pulses to yield period data. True power and energy release values have 
been measured during the latter series of 75 pulses with a Toshiba-built 
experimental fission chamber placed at core level in the central irradiation 
tube. The detector was a very small, vacuum chamber. 

Table 4 gives the physical characteristics of the core, and Fig. 2 
shows the operational core configuration with the calculated relative power 
generation in each element (based on a core average value of 1.0). Figures 
3 and 4 show the measured peak power, prompt energy release and maximum 
measured fuel temperature as a function of reactivity insertion determined 
from their final set of startup pulses. Table 5 gives the calculated and 
measured performance characteristics for the design maximum pulse. Note 
that the measured period data indicate that the pulse reactivity is being 
inserted before appreciable energy is generated. The calculated time to 
insert the pulse rod reactivity was somewhat longer than measured and may 
have been due to the space dependence of reactivity along the rod that dif
fered from an assumption of constant reactivity per unit rod length used in 
the design analysis. 
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TABLE 4 
JAERI TRIGA-ACPR CORE CHARACTERISTICS 

Fuel material 12 wt-% U-ZrH (20% enriched) 
H/Zr 1.6 
Grams U-235/fuel element 53 
Fuel element diameter 1.475 in. 
Fuel element pitch 1.64 in. 
Volume fraction H»0 in core 0.2682 
Total Number of fuel cells 
when all rods withdrawn 157 
Number fuel elements 149 
Number of bank rods with 
fuel followers 6 
Number of safety rods with 
fuel followers 2 
Number of pulse rods with air 
followers 3 
Core height 15.0 in. 
Diameter of central irradiation 
tube 9 in. 
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TABLE 5 
JAERI TRIGA-ACPR PULSE PARAMETERS FOR MAXIMUM PULSE 

Core Size 
Design Operational 

Parameter 165 Elements 157 Elements 157 Elements 

Reactivity insertion ($) 4.70 4.70 4.67 
Peak power (MW) 22,000 20,900 20,500 
Minimum period (msec) 

1.11 ( b ) 1.11 ( b ) 
1.12 ( C ) 

Pulse width (msec) 4.35 4.35 — 
Prompt energy release 
MW-sec) 106 101 103 
Energy release to 1 sec 
(MW-sec) 113 108 112 
Max fuel temperature (°C) 1000 — — 
Max measured fuel temp 
(°c) 845 845 844 
Prompt neutron lifetime 
(u-sec) 30 30 30 
Effective delayed neutron 
fraction 0.0073 0.0073 0.0073 
Excess reactivity ($) 10.0 —' 8.53 
Experiment capsule 
worth ($) 

Stainless steel 
Inconel 

2.33 (1 cm wall) 
2.19 (0.5 cm wall) 

2.34 

Worth of 3 pulse rods ($) 
Capsule out 
Capsule in 

5.07 
4.90 

5.05 
4.95-5.05 

Worth of 6 bank rods ($) 
Capsule out 
Capsule in 

8.30 
8.21 

^9.00 

Worth of 2 safety rods ($) 
Capsule out 3.20 3.50 

(a) 
Programmed insertion over 0.085 sec. Adjustable rod removed under 

acceleration over 0.085 sec with fast transient rods removed at a constant 
speed over the last 0.050 sec of 0.085 time period. Constant reactivity/ 
cm of rod length assumed. Minimum possible period never achieved because 
of temperature coefficient being activated before total insertion completed. 

Reactivity inserted in 0.01 sec, effectively a step insertion. 
(c) 

The pulse control rods were fully withdrawn before a significant rise 
in fuel temperature affected the reactor period. 
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Fig. 2. JAERI TRIGA-ACPR operational core configuration 
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Fig. 3. JAERI TRIGA-ACPR pulse characteristics 
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Pulsing from subcritical, so as to have all pulse rods fully withdrawn 
for each pulse, has been adopted as the standard pulse procedure by the 
JAERI staff. It is also standard procedure to drop the pulse rods back into 
the core within 1 sec after full withdrawal. 

The stainless-steel water-filled capsule for holding the U0„ fuel test 
pins has a measured worth of $2.34. The operational excess reactivity with 
the capsule removed is $8.53. With the capsule inserted, the six banked 
rods have 75% of their length and about 82.5% of their worth withdrawn from 
the core for a maximum pulse ($4.67). 

The pulse rods are made of B, C (about 93% enriched) at 95% to 98% 
of theoretical density. The use of enriched boron was chosen by JAERI to 
achieve maximum design performance with only three pulse rods. Approximately 
37 cents of the adjustable transient rod worth is unused for the maximum 
pulse, indicating a total worth for the three transient rods of about $5.05 
(without the capsule). Design calculations indicated that the pulse rod 
worth was increased about 14% by the use of B, C in place of natural boron. 
These values would indicate that three pulse rods of natural B,C (in their 
present core locations) would not be adequate to produce the design maximum 
pulse. Operational results indicate that the worth of the pulse rods is 
reduced by a value in the range of 0 to 10 cents by the insertion of the 
capsule. 

The power reactor fuel test program has been underway for several 
months. 

Experience with TRIGA-ACPR thermocouple (TC) fuel elements indicates 
that small quantities of hydrogen are released from the TC fuel-moderator 
matrix when peak pulse fuel temperatures exceed ^900°C or when steady-state 
fuel surface temperatures exceed ^570°C (corresponding to a measured temper
ature of ̂ 600°C in a TRIGA-ACPR element). The effect of the hydrogen re
lease is a change in the heat transfer characteristics of the fuel element 
since the hydrogen increases heat transfer in the built-in gap between the 
fuel and clad. The amount of hydrogen necessary to cause the gap to be 
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hydrogen-dominated, as far as heat transfer is concerned, is very small, re
quiring only a small fraction of an atmosphere of pressure. What has caused 
the effect to be noticeable is a sizable decrease in the measured lower-power 
(<^300 kW) steady-state fuel temperatures of a few TC elements after pulsing 
operation to >900°C or high-temperature (>600CC measured) steady-state opera
tion. Steady-state temperature decreases of over 200°C can occur for high-
power-level operation as a result of hydrogen release from prior high-
temperature operation. 

The measured temperature histories of TC fuel elements which clearly 
indicate hydrogen release, and others not showing reduced steady-state 
temperatures after high-temperature operation, indicate two different kinds 
of behavior. The conclusion from recent analysis is that some high-
temperature TC elements experience rapid hydrogen release where the high-
temperature heat transfer in the gap is hydrogen-dominated. This changes 
(within about 100 seconds) to argon-dominated gap heat transfer as the 
temperature decreases and the hydrogen is effectively completely reabsorbed 
into the fuel-moderator material. The argon is present from the air originally 
inside the clad and remains after the oxygen and the nitrogen diffuse into the 
fuel-moderator matrix. This type of hydrogen release and complete readsorp-
tion is not complete and the degree of reabsorption varies with operating con
ditions. This results in variable steady—state temperatures for the same 
power level in the temperature range below the hydrogen release temperature 
of ̂ 600°C (measured). 

It is quite possible that the hydrogen release is occurring only in the 
TC elements. At least this seems likely for the cases where hydrogen reab
sorption is incomplete. This follows from the fact that no noticeable de
crease occurs in the power coeficient for the cores where hydrogen release 
has been experienced. Thus, the average core temperature has not changed at 
a given power level, even though one or more of the TC elements has experienced 
a decrease in temperature of over 200°C. One or more of the TC elements in the 
ACPR cores has experienced hydrogen release with incomplete reabsorption. 
This is a sizable fraction of the approximately three TC elements in a core. 
If the same fraction of all elements with power densities within 90% to 95% 
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of the power densities in the TC elements were to experience hydrogen release 
and incomplete reabsorption, a sizable decrease in the average core tempera
ture would occur, along with an accompanying decrease in the power coefficient. 
This difference in hydrogen release and reabsorption between the TC elements 
and the remainder of the core may be made possible because of the differences 
in the construction (mainly surface grooves for leadout wires) between the TC 
elements and the rest of the core. Estimates by the JAERI TRICA-ACPR staff 
for a 100 MW-sec pulse indicate that JPDR-type test fuel would give experi
mental energy release values in reasonable agreement with calculated values 
(320 cal/gm, averaged at the axial center of 10% enriched UO ). PWR-type 
fuel is estimated to yield a higher value of 380 cal/gm. Measured values for 
a $3.56 pulse (70 to 79 MW-sec core energy release) with 10% enriched PWR-
type fuel give an average energy release of 300 cal/gm at the axial center of 
the test pin (̂ 233 cal/gm are needed to reach the melting temperature of 
^3880°C). In preliminary measurements, it has also been found that an average 
of 215 cal/gm was generated at the axial center of a 2.6% enriched JPDR-type 
test pin during a 100 MW-sec pulse. This is about 12% higher than calculations 
at GA had predicted. 
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