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Can LLM agents reliably inspect process simulation gather the right evidence, and
produce defensible HAZOP-relevant answer?

1. PROBLEM & MOTIVATION 2. SIMULATION ENVIRONMENT

Water—-methanol distillation benchmark in AVEVA Process Simulation
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3. BENCHMARK DESIGN

INFORMATION CONDITIONS

Cumulative memory across questions, tools, responses and answers
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4. EVALUATION RESULTS

Luna ranks first in every condition; C1 is best for Luna and MiMo, while C2 does not improve on C1.

45 cumulative sessions 585 evaluated turns 9,879,028 tokens USD 0.469754 total cost 345 MCP calls

Overall benchmark score by condition B co B ci B c Output reliability — all 195 turns per model
B Twed [P Direct B Missing

1,0

oo Luna 0/25
0,8 0,760
0,6

MiMo v2.5 53/8
0,447

0.4 0,350 0,349
00 Gemma 4 31B _0124
0,0

« Luna’s missing turns reflect 3 recursion events followed by 23 cascading API errors.

« MiMo’s primary failure is schema/format noncompliance (53 direct replies).

« Gemma remained schema-compliant when it answered, but exact field and evidence accuracy
was low; provider timeouts and recursion caused another 24 missing turns;

GPT-5.6
Luna

MiMo
v2.5

Gemma 4
31B

Mean = SD: Luna 0.720+0.052 / 0.819+0.294 / 0.733+0.284 » MiMo 0.387+0.227 / 0.760+0.274 / 0.553+0.256 + Gemma 0.447+0.044 / 0.350+0.069 / 0.349+0.050

C1/C2 tool-enabled resource use and dominant MCP behaviors

“ C1 calls C1 dominant tools C2 calls C2 dominant tools Tokens/run C1 Tokens/run C2 Cost/run C1/C2

GPT-5.6 Luna [3] metadata 21; connectors 17 connectors 20; all vars 18 345,495 358,164 USD 0.00915 /0.00903 0.757
MiMo v2.5 [4] 43 all vars 12; metadata 11 65 metadata 16; all vars 14 252,887 400,616 USD 0.00584 / 0.00946 0.567
Gemma 4 31B [5] 62 connectors 36 32 connectors 22 267,632 141,683 USD 0.02919/0.01442 0.382
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